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Abstract Embargo Policy
Accepted abstracts are made available to the public online 
in advance of the meeting and are published in a special 
online supplement of our scientific journal, Arthritis & Rheuma-
tology. Information contained in those abstracts may not be 
released until the abstracts appear online. Academic institu-
tions, private organizations, and companies with products 
whose value may be influenced by information contained 
in an abstract may issue a press release to coincide with the 
availability of an ACR abstract on the ACR Abstract website. 
However, the ACR continues to require that information 
that goes beyond that contained in the abstract (e.g., dis-
cussion of the abstract done as part a scientific presentation 
or presentation of additional new information that will be 
available at the time of the meeting) is under embargo until 
November 8 at 10:00 AM ET. Journalists with access to 
embargoed information also cannot release articles before 
this time.

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withdrawn from the meeting and other measures deemed 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

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

For the purposes of this statement, the term ACR Abstracts 
refers to all ACR Convergence abstracts as published in  
Arthritis & Rheumatology and posted online, including the  
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but not limited to, print, electronic and photographed 
formats.
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mission process.
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reproduced without the prior written permission of the 
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111 River Street 
Hoboken, NJ 07030 
Fax: 201-748-6008 
wiley.com/go/permissions

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

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

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

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

•	 Poster reproduction requests must include the  
following:

– Abstract ID Number 
– Abstract Title 
– Presenting Author’s Name 
– A copy of Presenting Author’s written approval 
(Please Note: An e-mail approval from Presenting 
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Reproducing ACR Abstracts and Posters for  
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•	 Per the ACR Embargo Policy (see above), academic 
institutions, private organizations, and companies with 
products whose value may be influenced by informa-
tion contained in an abstract may issue a press release 
to coincide with the availability of an abstract online.

•	 Permission to issue a press release does not require 
ACR approval. However, it must comply with the ACR 
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Abstract Number: 0001

12-month Findings of the Randomized, Double-Blind, Placebo-Controlled,
Multicenter, Efficacy and Safety Study of Methotrexate to Increase
Response Rates in Patients with Uncontrolled GOut Receiving
Pegloticase (MIRROR RCT)

John Botson1, Kenneth Saag2, Jeff Peterson3, Katie Obermeyer4, Brian LaMoreaux4, Suneet Grewal5, Amar Majjhoo6,
John Tesser7 and Michael Weinblatt8, 1Orthopedic Physicians Alaska, Anchorage, AK, 2University of Alabama at
Birmingham, Birmingham, AL, 3WesternWashington Arthritis Clinic, Seattle, WA, 4Horizon Therapeutics plc, Deerfield, IL,
5East Bay Rheumatology Medical Group, Inc., San Leandro, CA, 6Shores Rheumatology, PC, Troy, MI, 7Arizona Arthritis &
Rheumatology Associates, Phoenix, AZ, 8Brigham and Women’s Hospital, Harvard Medical School, Boston, MA

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: Plenary I
Session Type: Plenary Session
Session Time: 11:30AM–1:00PM

Background/Purpose: The MIRROR RCT trial examined pegloticase (PEGylated uricase) safety and efficacy with
methotrexate (MTX) vs placebo (PBO) as co-therapy. Sustained urate-lowering rate during Month 6 (primary end-
point) was significantly higher in the MTX vs PBO group (71.0% vs 38.5%) with lower infusion reaction (IR) rate
(4.2% vs 30.6%) and otherwise similar safety profile.1 Both findings were related to higher pegloticase exposure
and lower anti-PEG antibody incidence in the MTX group.2 Here we report MIRROR RCT findings through treatment
Month 12.

Methods: Pegloticase efficacy, safety, pharmacokinetics (PK), and immunogenicity were examined when blinded MTX (oral
15 mg/wk) or PBO was given as co-therapy to pegloticase (8 mg biweekly infusion) for 52 wks in uncontrolled gout patients
(pts; serum uric acid [sUA]≥7 mg/dL, ULT failure/intolerance, ≥1 gout symptom [1 tophus, ≥2 flares in 12 months, gouty
arthropathy]). Key exclusion criteria included MTX contraindication, immunosuppressant use, G6PD deficiency, and eGFR
2. After a 2-wk tolerance test, pts were randomized 2 MTX:1 PBO, initiating blinded MTX/PBO 4 wks before pegloticase
infusion 1. Month 12 efficacy endpoints were proportion of responders (sUA < 6 mg/dL for ≥80% of Wks 48-52; intent-to-
treat population [ITT], all randomized pts), proportion with resolution of ≥1 tophus (ITT), and time to sUA monitoring discon-
tinuation (2 consecutive pre-infusion sUA >6 mg/dL after Wk 2; modified ITT [mITT], ≥1 pegloticase dose). AEs and lab val-
ues were monitored (safety population, ≥1 pegloticase dose).

Results: Response rate during Month 12 was 60.0% (60/100) vs 30.8% (16/52) in the MTX vs PBO group (difference:
29.1% [13.2%, 44.9%], p< 0.001). 22.9% (22/96) of the MTX and 63.3% (31/49) of the PBO group met sUA discontinuation
criteria, with median (95% CI) time to discontinuation not estimable (NE, too few discontinuations to estimate) (NE, NE) in
MTX pts and 69 days (29, 401) in PBO pts (p < 0.0001). Of pts with tophi at baseline, 53.8% (28/52) vs 31.0% (9/29) had
complete resolution of ≥1 tophus at Wk 52 (difference: 22.8% [1.2%, 44.4%], p = 0.048), which was higher than Wk
24 (34.6% [18/52] vs 4/29 [13.8%]). PK and immunogenicity findings were consistent with those thru Month 6,2 indicating
higher pegloticase exposure and lower immunogenicity in the MTX group. Safety profile was similar between treatment
groups, with all IRs occurring within 24 wks. Neither ALT (MTX: +0.6 ± 23.3 U/L, PBO: +2.5±14.4 U/L) nor AST (MTX:
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+1.5±22.1 U/L, PBO: +1.5 ± 11.0 U/L) meaningfully changed from baseline at Wk 52 and few pts experienced elevated
(2xULN) ALT (2 MTX [2.2%], 1 [2.0%] PBO) or AST (4 MTX [4.3%], 1 [2.0%] PBO). eGFR remained stable during treatment
(Wk 52 change from baseline MTX: +4.6 ± 10.8 ml/min/1.73m2, PBO: +1.1 ± 16.6 ml/min/1.73m2).

Conclusion:MIRROR RCT 12-month safety and efficacy further support MTX as co-therapy to pegloticase and showed no
IRs after treatment Month 6. The proportion of pts with tophus resolution was higher at Wk 52 than Wk 24, suggesting con-
tinued therapeutic benefit beyond Month 6 in some pts.

References

1. Botson J et al. Ann Rheum Dis 2022;81 (Suppl 1):112
2. Xin Y et al. Ann Rheum Dis 2022;81 (Suppl 1):910

Disclosure: J. Botson, Horizon Therapeutics, Abbvie, Amgen, Allena, Radius Health, Aurinia, Chemocentryx, Lilly,
Novartis; k. saag, Horizon Therapeutics, SOBI, Shanton, AbbVie/Abbott; J. Peterson, Horizon Therapeutics, Lilly,
Novartis; K. Obermeyer, Horizon Therapeutics; B. LaMoreaux, Horizon Therapeutics; S. Grewal, Horizon Therapeu-
tics, Glaxo Smith Klein (GSK), UCB; A. Majjhoo, Abbvie, Amgen, Astra Zeneca, Bristol-Myers Squibb (BMS), Glaxo
Smith Klein (GSK), Horizon Therapeutics, Janssen; J. Tesser, AbbVie, Amgen, AstraZeneca, Boehringer-Ingelheim,
Bristol-Myers Squibb (BMS), Eli Lilly, GlaxoSmithKlein (GSK), Janssen, Gilead, Merck/MSD, Novartis, Pfizer, UCB, Aur-
inia, Genentech, Sanofi-Genzyme, Biogen, Celgene, CSL Behring, Horizon, R-Pharma, Regeneron, Roche, Sandoz,
Scipher, Takeda, Sun Pharma, Selecta, Vorso; M. Weinblatt, Eli Lilly, AbbVie/Abbott, aclaris, Amgen, Bristol-Myers
Squibb(BMS), corevitas, Eqrx, genosco, GlaxoSmithKlein(GSK), Gilead, horizon therapeutics, johnson and johnson,
scipher, canfite, inmedix.

Abstract Number: 0002

Cancer Screening Recommendations for Patients with Idiopathic
Inflammatory Myopathy

Alexander Oldroyd1, Jeffrey Callen2, Hector Chinoy3, Lorinda Chung4, David Fiorentino5, Patrick Gordon6, Pedro
Machado7, Neil McHugh8, Albert Selva O’Callaghan9, Jens Schmidt10, Sarah Tansley8, Ruth Ann Vleugels11, Victoria
Werth12 and Rohit Aggarwal13, 1University of Manchester, Manchester, United Kingdom, 2University of Louisville,
Louisville, KY, 3The University of Manchester, Sale, United Kingdom, 4Stanford University, Palo Alto, 5Stanford University,
Stanford, CA, 6King’s College Hospital NHS Foundation Trust, London, United Kingdom, 7University College London,
London, United Kingdom, 8University of Bath, Bath, United Kingdom, 9Hospital Universitari Vall d’Hebron, Barcelona,
Spain, 10University Medical Centre Göttingen, Göttingen, Germany, 11Harvard Medical School, Boston, MA,
12Philadelphia VAMC, Philadelphia, PA, USA and Department of Dermatology, Perelman School of Medicine at the
University of Pennsylvania, Philadelphia, 13Division of Rheumatology and Clinical Immunology, Department of Medicine,
University of Pittsburgh, Pittsburgh, PA

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: Plenary I
Session Type: Plenary Session
Session Time: 11:30AM–1:00PM

Background/Purpose: Adult-onset idiopathic inflammatory myopathy (IIM) is associated with increased cancer risk (lung,
ovarian, colorectal, lymphoma, breast, and naso-pharyngeal among the most common) within the three years prior to or fol-
lowing IIM onset. Evidence and consensus-based recommendations for IIM-associated cancer screening could potentially
improve outcomes.
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Methods: The International Myositis Assessment and Clinical Studies Group (IMACS) formed a Steering Group to develop
recommendations for IIM-associated cancer screening. A modified Delphi Method approach using a series of online surveys
was utilised for recommendation formation. Draft recommendations were sent to an international group (79 members
located across 22 countries) with expertise in IIM and cancer screening. Surveys asked respondents to rate their level of
agreement with each draft recommendation on a 1-9 numerical rating scale (1 = complete disagreement, 9 = complete
agreement). The median vote rating for each draft recommendation was calculated and defined as disagreement (median
1-3), uncertainty (median 4-6), and consensus (median 7-9). Recommendations were assigned a strength of recommenda-
tion (strong, conditional); “strong” recommendations are made when the benefits are deemed to clearly outweigh risks,
whereas “conditional” recommendations are made when benefits are more clearly balanced. Recommendations were
assigned a quality of supporting evidence: high, moderate, low, or very low, according to Grading of Recommendations,
Assessment, Development, and Evaluations (GRADE) methodology.

Results: A total of 18 final recommendations were generated (Table 1). Regarding strength of recommendation, 13 recom-
mendations were strong and five were conditional. Quality of supporting evidence was moderate for 8 recommendations,
low for four, and very low for three; three further recommendations had no corresponding evidence base and were formed
via expert consensus only.

Table 1 - Summary of all recommendations for idiopathic inflammatory myopathy-associated cancer screening
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Firstly, recommendations allow a patient’s individual IIM-associated cancer risk to be stratified into low, intermediate, and
high risk according to subtype, autoantibody status, and clinical features. Secondly, recommendations outline a “basic”
screening panel (including chest X-ray radiography, basic laboratory blood tests) and an “enhanced” screening panel
(including computed tomography, tumour markers). Thirdly, recommendations advise on the timing and frequency of
screening via basic and enhanced panels, according to low/intermediate/high risk status (Figure 1). Recommendations also
advise consideration of upper/lower gastro-intestinal endoscopy, naso-endoscopy, and 18F-FDG PET/CT scanning in spe-
cific populations.

Conclusion: The 2022 IIM-associated cancer screening guideline provides, for the first time, recommendations addressing
individual patient risk stratification, cancer screening modalities, and screening frequency. Implementation of the recommen-
dations aim to facilitate earlier IIM-associated cancer detection, especially in those with high risk, thus potentially improving
outcomes, including survival.

Figure 1 – Flowchart of idiopathic inflammatory myopathy-associated cancer risk stratification and timing/frequency of screening
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Disclosure: A. Oldroyd, None; J. Callen, None; H. Chinoy, Eli Lilly, UCB; L. Chung, None; D. Fiorentino, None;
P. Gordon, Eli Lilly, UCB, Corbus, Galapagos; P. Machado, AbbVie/Abbott, Eli Lilly, UCB, Novartis, Orphazyme, Gala-
pagos; N. McHugh, None; A. O’Callaghan, None; J. Schmidt, None; S. Tansley, None; R. Vleugels, None; V. Werth,
GlaxoSmithKline, CLASI; R. Aggarwal, Mallinckrodt, Bristol Myers Squibb, EMD Serono, Pfizer, Octapharma, CSL
Behring, Q32, Kezar, AstraZeneca, Alexion, Argenx, Boehringer Ingelheim, Corbus, Janssen, Kyverna, Roivant, Abb-
Vie, Jubilant, Orphazyme, Genentech.

Abstract Number: 0003

Rituximab versus Cyclophosphamide for the Treatment of Connective
Tissue Disease Associated Interstitial Lung Disease (RECITAL): A Sub-
group Analysis of a Multi-centre Randomised Controlled Trial

Toby Maher1, Veronica Tudor2, Peter Saunders3, Michael Gibbons4, Sophie Fletcher5, Helen Parfrey6, Chris Denton7,
Rachel Hoyles3, Elizabeth Renzoni2, Maria Kokosi2, Athol Wells2, Deborah Ashby8, Matyas Szigeti8 and Philip Molyneaux8,
1University of Southern California, Los Angeles, CA, 2Royal Brompton Hospital, London, United Kingdom, 3Oxford
University Hospitals, Oxford, United Kingdom, 4Royal Devon and Exeter Hospital, Exeter, United Kingdom,
5Southampton University Hospitals, Southampton, United Kingdom, 6Addenbrookes Hospital, Cambridge,
United Kingdom, 7University College London, London, United Kingdom, 8Imperial College London, London,
United Kingdom

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: Plenary I
Session Type: Plenary Session
Session Time: 11:30AM–1:00PM

Background/Purpose: The RECITAL trial (NCT01862926) compared rituximab to cyclophosphamide as first line therapy
for patients with severe or progressive interstitial lung disease due to idiopathic inflammatory myositis (IIM), systemic sclero-
sis (SSc) or mixed connective tissue disease (MCTD). At 24 weeks, both rituximab and cyclophosphamide resulted in an
improvement in the primary endpoint of FVC and resulted in improvement in measures of quality of life. We analysed the
effect of rituximab and cyclophosphamide by CTD sub-group.

Methods: Individuals with ILD related to SSc, IIM or MCTD for whom their caring physician had recommended treatment
with cyclophosphamide were enrolled. Subjects were randomised 1:1 to receive cyclophosphamide 600mg/m2 body sur-
face area administered every 4 weeks for 6 doses or rituximab 1g given at baseline and repeated at 2 weeks. A double
dummy design ensured blinding of subjects and trial staff throughout the study. The primary endpoint was rate of change
in forced vital capacity (FVC) at 24 weeks. Secondary endpoints included safety and tolerability, FVC change at 48 weeks
and patient reported quality of life and modified Rodnan skin score in the SSc subset.

Results: A total of 101 subjects were randomised: 51 to rituximab, 50 to cyclophosphamide. 44 subjects (45.4%) had IIM,
37 (38.1%) had SSc and 16 (16.5%) had MCTD (Table 1). Subjects with MCTD (FVC 66 ± 14% predicted and a DLco
37 ± 13% predicted) and scleroderma (FVC 69 ± 20 %predicted and DLco 34 ± 10% predicted) had greater physiological
impairment than the subjects with IIM (FVC 71 ± 19 %predicted and DLco 34 ± 10% predicted). At 24 weeks, both rituxi-
mab and cyclophosphamide resulted in an improvement in FVC (241 mL (95% CI 92.9 – 388.2 mL) and 345.7 mL (198.1
– 493.2 mL) respectively in the IIM subgroup. 24 week change from baseline for MCTD was 208.0 mL (3.3 – 412.7 mL)
and 164.8 mL (-5.0 – 379.9 mL) for rituximab and cyclophosphamide whilst for SSc the changes seen were -26.0 mL
(-186.8 – 134.6 mL) and -3.3 mL (-154.8 – 148.2 mL) respectively. In the SSc patients there was a slight deterioration in
mRss with cyclophosphamide at 24 weeks (1.6 ± 5.7 units) but an improvement with rituximab of -3.4 ± 8.1 units. The
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difference between the mRSS in the two arms, in an adjusted mixed effects model, was -4.47 units (95% CI -7.99 – -0.95
units, p = 0.013) at 24 weeks in favour of rituximab.

Conclusion: Cyclophosphamide and rituximab had the greatest magnitude of benefit in patients with IIM and MCTD asso-
ciated ILD. In SSc-ILD therapy stabilised but did not improve lung function. In SSc patients rituximab but not cyclophospha-
mide improved skin thickness measured by mRss at 24 weeks.

Disclosure: T. Maher, Boehringer-Ingelheim, Genentech, GlaxoSmithKlein(GSK), Bristol-Myers Squibb(BMS), Astra-
Zeneca, Trevi, CSL Behring, Pliant, Veracyte; V. Tudor, None; P. Saunders, Boehringer-Ingelheim;M. Gibbons, None;
S. Fletcher, Boehringer-Ingelheim, chiesi, Trevi; H. Parfrey, Boehringer-Ingelheim, Trevi, Pliant; C. Denton,
Boehringer-Ingelheim, Roche, GlaxoSmithKlein(GSK), Horizon; R. Hoyles, None; E. Renzoni, None;M. Kokosi, None;

Table 1
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A. Wells, Boehringer-Ingelheim, Roche, Veracyte; D. Ashby, None; M. Szigeti, None; P. Molyneaux, AstraZeneca,
Boehringer-Ingelheim, Roche.
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Hospital, Boston, MA, 5Division of Immunology, Boston Children’s Hospital, Boston, MA
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Background/Purpose: Systemic juvenile idiopathic arthritis (sJIA) is a severe inflammatory syndrome characterized by fever,
skin rash and arthritis. A subset of patients with sJIA develop macrophage activation syndrome (MAS), a potentially fatal compli-
cation of immune dysregulation resulting in cytokine storm. We aim to understand the pathologic link between sJIA and MAS.

Methods:We modeled the biology of sJIA using mice deficient in IL1 receptor antagonist (Il1rn-/-) and examined the impact
of mTORC1 (mechanistic target of rapamycin complex 1) inhibition and phagocyte depletion. We analyzed available tran-
scriptomic datasets from healthy controls and patients with sJIA. We studied the impact of mTORC1 inhibition on CpG-
induced MAS and investigated features of MAS in a murine model of excessive mTORC1 activation.

Figure 1. Rapamycin treatment reduces arthritis severity and bone erosion in Il1rn-/- mice. a) Representative depiction of ankle inflammation, b)
hematoxylin and eosin staining of ankle sections, c) histologic scores of ankle arthritis, d) ankle and wrist thickness, e) composite arthritis score
and f) micro-CT evaluation of joint erosion in Il1rn-/- mice treated with rapamycin or vehicle for 10 weeks (n = 10-14 per group). * p < 0.05, ** p
< 0.01, *** p < 0.001, **** p < 0.0001.
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Figure 2. Unrestricted mTORC1 activation drives the development of hemophagocytosis and MAS. a) Hemoglobin levels, bone marrow cell count,
plasma ferritin levels, spleen weight, and change in ankle joint thickness and b) representative ankle pathology (H&E stain) in Tsc2 iKO mice and
control mice (n = 5-6 per group). c) Wright-Giemsa staining of bone marrow leukocytes from Tsc2 iKO and control mice. d) Confocal microscopy
and e) electron microscopy of hemophagocytes from the bone marrow of Tsc2 iKO mice. f) Quantification of bone marrow hemophagocytes in
Tsc2 iKO mice treated with rapamycin or vehicle control (3 slides analyzed for each mouse; n = 3 per group). Analyses were performed 3 weeks
after poly I:C treatment to induce Tsc2 deletion. g) Wright-Giemsa staining of human monocytes with targeted disruption of Tsc2 by CRISPR/
Cas9 cultured with M-CSF for 14 days.
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Results: Il1rn-/-mice recapitulated key features of sJIA including arthritis, systemic inflammation, myeloid cell expansion and
splenomegaly. Single-cell RNA sequencing and phospho-flow cytometry analysis of peripheral blood leukocytes from these
mice showed preferential activation of the mTORC1 pathway in monocytes. mTORC1 inhibition using rapamycin or mono-
cyte depletion using clodronate liposomes both attenuated disease severity in Il1rn-/- mice (Figure 1). Published transcrip-
tomic datasets from studies on sJIA revealed an mTORC1 gene signature that correlates with disease activity and
treatment response. Interestingly, unrestricted activation of mTORC1 by inducible loss of Tsc2 in mice was sufficient to trig-
ger an sJIA-like syndrome, including both inflammatory arthritis and MAS with hemophagocytosis, a cellular manifestation
that could be reproduced in human monocytes by CRISPR/Cas-mediated deletion of TSC2 (Figure 2). Consistent with this
observation, hemophagocytic histiocytes from patients with MAS displayed prominent mTORC1 activity. Finally, rapamycin
treatment prevented hemophagocytosis in Tsc2-inducible KO mice and also attenuated the disease severity of CpG-
induced MAS in wildtype C57BL6 mice.

Conclusion: Our study identifies mTORC1 as a driver of inflammation that connects the pathogenesis of sJIA and MAS.

Disclosure: z. huang, None; x. You, None; L. Chen, None; Y. Du, None;K. Brodeur, None;Q.Wang, None;D. Sykes,
Clear Creek Bio; M. Chang, None; J. Charles, None; P. Nigrovic, Bristol-Myers Squibb(BMS), Exo Therapeutics,
Miach Orthopedics, Pfizer, Novartis, UpToDate, Cerecor, Brickell Bio; P. Lee, None.
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and Jinoos Yazdany2, 1University of California San Francisco, San Francisco, CA, 2UCSF, San Francisco, CA, 3Centura
Health, Durango, CO, 4American College of Rheumatology, Atlanta, GA, 5Phoenix Indian Medical Center/Indian Health
Service, Phoenix, AZ, 6Northern Navajo Medical Center - Shiprock, NM, Shiprock, NM, 7UCSF, San Francisco
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Background/Purpose: The burden of rheumatoid arthritis (RA) in the United States falls disproportionately on communities
of color and rural populations. The Navajo Nation is the largest American Indian reservation, spanning 27,000 square miles
across 3 states, and is home to 250,000 tribal members. Despite the high prevalence of RA in this vulnerable population,
the shortage of local rheumatology providers has shifted the provision of most RA care to primary care providers (PCPs)
on the reservation. Our goal was to develop a novel RA training program for Navajo Area PCPs, and to study the impact
of the program on PCPs’ knowledge and self-reported confidence in diagnosing and managing RA.

Methods: After conducting a needs assessment, we assembled an interdisciplinary team of rheumatologists, a pharmacist,
and Navajo cultural interpreters to design a 12-week RA training program for PCPs, known as the Rheumatology Access
Expansion (RAE) Initiative (Figure 1). We facilitated weekly interactive webinars, consisting of a didactic followed by RA case
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discussion. PCPs completed surveys before and after the course, with questions about their self-reported confidence in RA
diagnosis and management, as well as a RA medical knowledge test. Confidence questions were grouped into 3 domains:
RA diagnosis, RA management with conventional DMARDS, and management with biologics. Knowledge questions were
grouped into 2 domains: RA diagnosis and RA management. We used paired t-tests to assess changes in PCPs’ confi-
dence and knowledge test scores, and used a linear regression model to identify confidence and knowledge domain(s) with
the greatest improvements after the training program. In the post-survey, PCPs rated the usefulness of each session on a
Likert scale of 1 (“not at all useful”) to 5 (“extremely useful”) and descriptive statistics (mean [SD]) were calculated.

Figure 2: PCPs’ self-reported confidence in diagnosing and managing RA, pre- and post-training (N=10)

Figure 1: The RAE Initiative - Program Outline
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Results: 18 PCPs participated in the program (15 physicians, 1 nurse practitioner, 1 physician associate, 1 community health
worker). 10 PCPs completed pre/post-training confidence ratings, 9 completed pre/post-training knowledge tests, and
17 completed the satisfaction survey. Post-training confidence ratings were statistically significantly higher than pre-training rat-
ings in all three domains (p< 0.05, Figure 2). Management with biologics saw the greatest improvements in confidence ratings
(p for comparison with improvements in diagnosis of RA = 0.023). Performance on the knowledge test increased by 22% (95%
CI: 10-34%, p=0.001). Post-training performance was significantly higher than pre-training performance in both knowledge
domains (p< 0.05, Figure 3). The mean (SD) session usefulness score across all 12 sessions was 4.52 (0.77) out of 5.

Conclusion: We successfully designed and implemented the RAE Initiative, a 12-week RA training program for Navajo
Nation PCPs. PCPs rated the usefulness of the curriculum highly, and pre/post survey data showed that participants
improved their RA medical knowledge and confidence in the diagnosis and management of RA. This program is now offered
twice a year for PCPs in the Navajo Area, and can serve as a scalable model for the development of similar programs to sup-
port other vulnerable populations disproportionately affected by RA.

Disclosure: J. Mandal, None; T. Carroway, None; Z. Izadi, None;G. Grant, None;M.Margaretten, None; S. Blanks,
None; N. Cabrera, None; P. Emanuel, None; J. Hong, None; S. McCalla, None; J. McDougall, None; C. Nasrallah,
None;M. Pillsbury, None; J. Yazdany, AstraZeneca, Gilead, Bristol-Myers Squibb(BMS), Aurinia, Astra Zeneca, Pfizer.

Abstract Number: 0006

Oral Administration of a Novel Pyrrolopyrimidine Derivative That Inhibits
BAFF Signaling Suppresses B Cell Differentiation and Production of
Autoantibody in Autoimmune Model Mice

Keiko Yoshimoto1, Katsuya Suzuki2, Yumi Ikeda1, Tsutomu Takeuchi3 and Yuko Kaneko4, 1Div. of Rheumatology, Keio
University School of Medicine, Tokyo, Japan, 2Div. of Rheumatology, Keio University School of Medicine, Shinjuku, Japan,
3Keio University and Saitama Medical University, Tokyo, Japan, 4Keio University, Tokyo, Japan

Figure 3: Mean (SD) pre-training, mean (SD) post-training, and marginal (95% CI) change in performance on RA knowledge test [N=9]. Note:
Dr. Jennifer Mandal and Tabitha Carroway contributed equally to this abstract.
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SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (0006–0016) B Cell Biology and Targets in Autoimmune and Inflammatory Disease Poster
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: We reported that the expression level of a BAFF receptor (BR3) was upregulated in peripheral
monocytes of patients with primary Sjogren’s syndrome (pSS) and that the level was correlated with clinical parameters
of pSS. Moreover, we found that IgG production by pSS B cells was significantly enhanced in vitro as compared to
healthy controls when the cells were co-cultured with autologous BAFF-stimulated monocytes. Our data strongly sug-
gest that the BAFF-BR3 axis plays an important role in activation of monocytes and B cells in pSS. In our different study,
we discovered a pyrroloprymidine derivative, BIK-13, which inhibits BAFF binding to BR3 by our original high through-
put screening for drug candidates for autoimmune diseases, such as pSS. We also discovered a structural analogue of
BIK-13, BIK387, which has a stronger efficacy in suppression of B cell/monocyte functions in vitro. In this study, we
demonstrate the effects of oral administration of BIK387 on differentiation of B cells and production of autoantibody
in MRL/lpr mice.

Methods: BIK387 was administered orally to model mice for autoimmune diseases, MRL/lpr, of 9 weeks of age 5 times
a week at a dose of 0,03, 0.1, 0.3, 1 mg/kg for 20 weeks. Serum level of an anti-dsDNA antibody was measured by
ELISA. The proportion of CD138+ subset among B220+CD19+CD3- B cells in spleen was analyzed by FACS after
20 weeks of administration. Splenocytes were stimulated with a combination of an anti-IgM antibody, CD40 Ligand,
BAFF and IL-21(multiple B cell stimulants) for 7 days and the amounts of IgG and anti-dsDNA antibody in the culture
supernatants were measured by ELISA. The expression levels of IRF4 and Blimp1 in splenocytes were analyzed
by qPCR.

Results: The titer of serum anti-dsDNA antibody in MRL/lpr mice orally received BIK387 was significantly suppressed in a
dose dependent manner as compared to the control mice. The proportion of B220+CD19+CD3- cells (total B cells) to total
lymphocytes was significantly lower in BIK387-treated mice at the dose of 1 mg/kg than control (p = 0.04). Notably, the pop-
ulation of CD138+ plasma cells was also reduced among total B cells (p = 0.04). In addition, the production of total IgG and
anti-dsDNA antibody by stimulated B cells and the expression levels of IRF4 and Blimp1in splenocytes were significantly
decreased in BIK387-treated mice.

Conclusion:Our data suggest that oral administration of BIK387 suppresses B cell activation and differentiation into plasma
cells in vivo, and shows the therapeutic possibility of the compound to treat autoimmune diseases.

Disclosure: K. Yoshimoto, None; K. Suzuki, None; Y. Ikeda, None; T. Takeuchi, Astellas Pharma, Eli Lilly Japan, Gil-
ead Sciences, AbbVie, Eisai Co., Ltd, Pfizer Japan Inc., Asahi Kasei, Chugai, Daiichi Sankyo, Dainippon Sumitomo
Eisai, Mitsubishi-Tanabe, Shionogi, Takeda, UCB Japan, Ayumi Pharmaceutical Corporation, Bristol-Myers Squibb,
Novartis, Sanofi; Y. Kaneko, Pfizer.
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CD11c+ T-Bet+ B Cells Traffic to Human Bone Marrow

Jennifer Barnas1, Diana Alzamareh2, Nida Meednu2 and Jennifer Anolik2, 1University of Rochester, Rochester, NY,
2University of Rochester Medical Center, Rochester, NY
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Background/Purpose: CD11c+ age/autoimmunity-associated B cells (ABC) are associated with autoantibody producing
cells and disease flare in systemic lupus erythematosus. ABC were initially identified in aged mice and later shown to accu-
mulate in autoimmune disease. The developmental origin and trafficking of ABC or their association with aging is not well
understood in healthy individuals. Here, we compare human ABC frequency and phenotype in younger and older individuals
with paired blood and bone marrow. We then assess responsiveness of ABC to interferon (IFN) because this is a known
driver of these cells in autoimmunity.

Methods: Paired peripheral blood (PB) and bone marrow (BM) were collected from younger (Y, aged 21-27 years, n=5) and
older (O, aged 52-65 years, n=5) healthy donors. Mononuclear cells were isolated by density centrifugation. Cells were
treated with IFN-α2 or IFN- � 1. Cells were stained with CD3, CD14, CD11c, CD19, CD20, CD27, CD38, IgA, IgD, IgG,
IgM, pSTAT1, and T-Bet antibodies for flow cytometry. Fold change of pSTAT1 median fluorescent intensity was measured
after IFN treatment.

Results: CD11c+ and CD11c+ T-Bet+ B cells were found at similar frequency amongst total B cells in both blood and bone
marrow in younger and older healthy donors (mean±SEM, CD11c+% of B Cells: 3.3±0.8 Y PB, 3.8±1.3 O PB, 3.3±0.9 Y
BM, 2.0±0.4 O BM; CD11c+T-Bet+% of B cells 1.6±0.4 Y PB, 1.5±0.4 O PB, 1.7±0.5 Y BM, 1.2±0.1 O BM). Within the
IgD- CD27- (DN) B cell compartment, there was a greater frequency of CD11c+ cells in blood (9.8±2.1% of DN) compared
to the bone marrow (5.0±1.2%, Wilcoxon Matched Pairs Signed Rank Test p=0.002, n=10). CD11c+ B cells (T-Bet MFI: PB
2234±336, n=10; BM 2513±333, n=10) had higher T-Bet expression than CD11c- B cells (T-Bet MFI: PB 659±81, n=10;
BM 660±79, n=10) in both blood and bone marrow. T-Bet MFI of DN B cells was higher in the blood DN B cells
(4417±718, n=10) compared to those of the bone marrow (3411±524, n=10). Overall, IFN-α2 was a more potent stim-
ulus for pSTAT1 than IFN- � . Blood B cells responded more robustly than bone marrow B cells to type I and type III
IFN stimuli. Younger bone marrow B cells responded with greater pSTAT1 fold change (3.4±0.2, n=5) to IFN-α2 than
older bone marrow B cells (2.3± 0.2, n=5). CD11c- B cells (PB 6.2±0.3, BM 3.0±0.2, n=10) had greater pSTAT1 fold
change than CD11c+ B cells (PB 5.4±0.3, BM 2.4±0.2, n=10) in response to IFN-α2. This was reversed for type III
IFN, where CD11c+ B cells (PB 2.8±0.1, BM 1.7±0.1, n=10) responded more robustly IFN- � 1 than did CD11c- B cells
(PB 2.5±0.1, BM 1.6±. 0.09).

Conclusion: Our data supports the hypothesis that ABC are generated in the periphery and circulate to the bone marrow.
Although the frequency of ABC was not higher in older individuals, there were differences in their responsiveness to
type I IFN.

Disclosure: J. Barnas, None; D. Alzamareh, None; N. Meednu, None; J. Anolik, None.
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Pharmacokinetics, Receptor Occupancy, and Pharmacodynamics of
Obexelimab Following Intravenous Administration in Adult Healthy
Volunteers and in Patients with Rheumatoid Arthritis

Xiaodong Wang, Mark Matijevic, Allen Poma, Shauna Quinn, Minggeng Gao, Lisa Crockett, Jessica Karnes, Keith
Wilcoxen and Hua Mu, Zenas BioPharma, Waltham
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Background/Purpose: Obexelimab is a novel bifunctional antibody that inhibits B-cell, CD19 expressing plasma cell,
and plasmablast activity and is expected to provide clinical benefit across multiple autoimmune disorders. The purpose
of this investigation was to evaluate the pharmacokinetics (PK), receptor occupancy (RO), and pharmacodynamics
(PD) of obexelimab following intravenous (IV) administration in adult healthy volunteers and in patients with rheumatoid
arthritis (RA).

Methods: The PK of obexelimab in healthy volunteers was investigated in a Phase 1, single center, randomized,
partially double-blinded, placebo-controlled, single ascending dose (SAD) study. Forty-eight subjects were randomized
(3:1) to receive single IV infusions of obexelimab (0.03, 0.1, 0.2, 0.6, 2.0, 5.0, and 10.0 mg/kg) or placebo. Serial blood sam-
ples were obtained to at least Day 71 after dosing for determination of serum PK, CD19/FcγRIIb RO, and CD20+ B cell
counts.

The PK of obexelimab in RA patients was investigated in a Phase 2a, multi-center, randomized, double-blinded, placebo-
controlled study of multiple ascending dose (MAD) (Part A) followed by a cohort expansion (Part B). A total of 57 RA patients
were randomized (3:1) to receive ascending IV infusions of obexelimab (0.3, 1.0, 3.0 and 10.0 mg/kg) or placebo every two
weeks (Q2W) for 6 doses (Part A), followed by an expansion cohort at 10.0 mg/kg or placebo (randomized 2:1) Q2W for
6 doses (Part B). Serial blood samples were obtained after the first and last (6th) dose and to Day 169 for determination of
serum PK, CD19 RO, and CD20+ B cell counts.

PK parameters were estimated by non-compartmental analysis. CD19 RO, FcγRIIb RO, and CD20+ B cell counts were
determined via flow cytometry.

Results: Obexelimab demonstrated similar PK profiles in healthy volunteers and RA patients. Dose proportional PK was
observed in both studies.

In the SAD study, faster clearance and shorter half-life was observed at lower dose levels (0.03 to 0.2 mg/kg). At the
4 higher doses (0.6 to 10.0 mg/kg), clearance and half-life were relatively constant (averaged 16.7±3.4 mL/day/kg and
3.6 ± 1.2 days, respectively), consistent with target-mediated drug disposition.
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In the MAD study, clearance and half-life were similar across all 4 dose levels and comparable to those from the SAD study.
The last dose clearance and half-life averaged 15.2 ± 3.7 mL/day/kg and 3.5 ± 1.1 days, respectively.

In the SAD study, complete CD19 RO was demonstrated on Day 2 at all dose levels. FcγRIIb RO was partially saturated
(< 45%) at lower doses up to 2 mg/kg and higher saturation (~70 to 80%) was achieved with 5 and 10 mg/kg doses. Sim-
ilarly in the MAD study, complete CD19 RO was demonstrated from Day 2 through the end of dosing for the 1.0 to 10.0
mg/kg cohorts. In both studies, the nadir of CD20+ B cells was observed at approximately 50% of baseline values. Recovery
of CD19/FcγRIIb RO and CD20+ B cells to 80% of baseline values appeared to be dose dependent.

Conclusion: Obexelimab PK were similar between adult healthy volunteers and RA patients. Robust RO and PD data at the
investigated doses from both studies supported further clinical development of obexelimab to treat B-cell mediated autoim-
mune diseases.

Disclosure: X. Wang, Zenas BioPharma; M. Matijevic, Zenas Biopharma; A. Poma, Zenas BioPharma; S. Quinn,
Zenas BioPharma; M. Gao, Zenas Biopharma; L. Crockett, Zenas BioPharma; J. Karnes, Zenas BioPharma;
K. Wilcoxen, Zenas BioPharma; H. Mu, Zenas Biopharma.
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France, 2CNRS-UMR 7370, Nice, France, 3Université de Paris, Paris, France, 4Hôpital Lariboisiere, Paris, France,
5Department of Rheumatology, Hôpital Lariboisière, Assistance Publique-Hôpitaux de Paris, Paris, France, 6Lariboisière
Hospital, Paris, France
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Background/Purpose: The inflammation induced by monosodium urate (MSU) and calcium pyrophosphate (CPP) crys-
tals is driven by interleukin (IL)-1β production. This later relies on NLRP3 inflammasome which can be activated by varia-
tion of ion concentration. Therefore we assess the role of osmolarity and water flux in MSU and CPP crystal-induced
inflammation.

Methods: In vitro, THP1 monocytes were stimulated by pyrogen-free synthetic MSU and CPP crystals in iso-, hypo- or
hyperosmotic media. Cytokine production was quantified by ELISA in cell culture supernatants. Cell size was measured
using video microscopy. The role of aquaporin channels was assessed by pharmacological inhibitor (mercury chloride,
HgCl2). In vivo, murine air pouch model was used. MSU and CPP crystals were injected in air pouch of mice treated or
not with HgCl2 or mannitol. Osmolarity of mouse serum and patient synovial fluids (SF) were measured using freezing point
osmometer. The size of cells collected from SF was assessed with imageJ software.
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Results: MSU and CPP crystal-induced IL-1β production was substantially reduced by HgCl2 treatment (MSU 4900 vs
880 pg/ml ; CPP 10500 vs 980, p< 0.0001) or when cells were cultured in hyperosmotic medium. MSU and CPP
crystals induced a transient increase in cell size which was 1.6 and 1.5 bigger after 30 and 100 min of stimulation
by MSU and CPP crystals, respectively. After 150 min of stimulation, cell size decreased to their baseline size. Cell size
increase was abolished by HgCl2 or hyperosmotic medium. In vivo, MSU and CPP crystal-induced inflammation
(assessed by cell infiltration, IL-1β and CXCL2 production in air pouch lavage) was drastically reduced by HgCl2 or
mannitol treatment. The serum osmolarity was higher in mannitol-treated mice than untreated mice (320 vs
300 mmosm/L). In patients, cells collected from SF during CPP or MSU crystal-induced flares had a bigger size than
cells collected from osteoarthritic SF. The osmolarity of MSU or CPP crystal-containing SF was lower than the osmo-
larity of osteoarthritic SF (270 vs 310 mmosm/L). Finally, the IL-1β concentration in SF was strongly correlated with cell
size and SF osmolarity.

Conclusion: These results suggest that the variation of osmolarity plays central role in MSU and CPP crystal-induced inflam-
mation. Deciphering how crystals modulate osmolarity will identify new therapeutic targets.

Disclosure: T. Chirayath, None; N. Pham, None; C. Duranton, None; I. Rubera, None; A. Gauffenic, None;
M. Cohen-Solal, None; A. Latourte, None; T. Bardin, None; P. Richette, AbbVie, Amgen, Biogen, Bristol Myers
Squibb, Celgene, Eli Lilly, Janssen, Novartis, Pfizer, Roche, Sanofi-Aventis, UCB; F. LIOTE, None; H. Ea, None.
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Background/Purpose: Systemic Lupus Erythematosus (SLE) is characterized by autoantibodies (autoAbs) against nucleic
acid containing antigens. These antibodies form immune complexes that promote inflammation and cause organ damage.
Defining B cell subsets that give rise to these autoAbs may reveal therapeutic approaches for SLE that spare responses to
foreign antigens. Mice lacking the tyrosine kinase Lyn, which limits B and myeloid cell activation, develop lupus-like autoim-
mune disease characterized by a large increase in autoreactive plasma cells (PCs). Here we determine the contribution of
T-bet+ age associated B cells (ABCs) and marginal zone (MZ) B cells, both of which have been implicated in lupus
pathogenesis, to the accumulation of PCs and autoantibodies in Lyn-/- mice.

Methods: We used fate mapping with Tbx21-cre (Tbx21 encodes T-bet) and a td-tomato cre-inducible reporter to identify
PCs derived from ABCs. Autoantibody secretion by reporter expressing and reporter negative PCs wasmeasured by ELISA.
To identify the role of MZ B cells, we blocked their development using a B cell specific, heterozygous mutation in Notch2,
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and assessed the effect on autoantibodies by ELISA. We also blocked PC differentiation via IRF4-deficiency and used flow
cytometry to determine whether MZ B cells were increased.

Results: 40% of splenic PCs in Lyn-/- mice were derived from T-bet expressing cells, a significant increase compared to wt
mice that was not seen in the bone marrow PC population. Reporter positive PCs produced anti-dsDNA IgM and IgG at
levels equal to or greater than reporter negative PCs. Total IgM and anti-dsDNA IgM and IgG remained elevated in
mb1-cre.Notch+/f.Lyn-/- mice, and MZ B cells were not increased in Lyn-/-IRF4-/- mice.

Conclusion: T-bet expressing B cells, but not MZ B cells, contribute to the autoreactive PC pool in Lyn-/- mice. Their enrich-
ment in the spleen, but not BM, suggest an extrafollicular, rather than germinal center, pathway of activation. T-bet express-
ing cells were not the sole source of autoreactive PCs, however. Ongoing studies are aimed at identifying the role of other
subsets such as B-1a cells.

Disclosure: K. Ottens, None; J. Schneider, None; A. Satterthwaite, Amgen, Abbott, Insulet Corporation, Intuitive
Surgical, Masimo Corporation, Salient Medical, Nexstim, Spark Biomedical, Nevro, Atricure, Boston Scientific, Stryker.
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Background/Purpose: Sjogren’s disease is a chronic autoimmune disease autoimmune disease characterized by foci of
inflammation of the lacrimal and salivary glands. As disease progresses, B cells accumulate in the glands and produce anti-
bodies resulting in further destruction of the tissue and gland dysfunction. Male non-obese diabetic (NOD) mice spontane-
ously develop autoimmunity of the lacrimal glands. Disruption of the type I interferon (IFN) signaling pathway protects NOD
mice from developing lacrimal gland disease1. While the impact of B cells later in disease has been well-characterized, the
role of B cells in early disease development has not been defined. The goals of this study include defining the pathogenic role
of B cells in lacrimal gland disease development including the potential influence of type I IFN signaling in driving B cell
pathogenicity.

Methods: NODmice spontaneously develop lacrimal gland inflammation as early as 5-6 weeks with increased inflammation
over time. Ifnar1-mutant (IFNAR1 KO) NOD mice generated by CRISPR/Cas9. Mice were maintained in our facility and used
in accordance with the University of Iowa Animal Care and Use Committee Guidelines. Differential gene expression was
determined using the Mouse Autoimmune Profiling panel, Nanostring nCounter analysis system, and Rosalind online analy-
sis platform to compare whole-tissue RNA from lacrimal glands of 6- and 10-week-old NOD mice. Bulk spleen cells were
adoptively transferred from WT and KO donor mice to NOD-SCID recipients. Flow cytometry was utilized to define IFNAR1
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expression and B cell phenotyping from gland-infiltrating and lymph node cells. TSNE plots were generated using FlowJo
plugin with learning rate, perplexity, and iterations adjusted according to Belkina et al2. In vitro experiments utilized bulk or
magnetically sorted spleen cells and were treated with IFNα.

Results: Lacrimal gland gene expression studies demonstrated that genes associated with B cell receptor signaling, lym-
phocyte trafficking and antigen presentation were upregulated at 10 weeks compared to 6 weeks. Many of these genes
were present in previously published RNASeq data identifying genes that are upregulated in older (20+ week-old) WT versus
IFNAR1-KO NODmice. This suggests that type l IFN signaling drives key inflammatory pathways including B cell-associated
pathways early in disease. Adoptive transfer studies demonstrated decreased disease when donor cells lacked IFNAR1
expression compared to WT donor cells, but this difference was abrogated when magnetically purified T cells were trans-
ferred suggesting a type I IFN dependent pathogenic role on a non-T cell population. The largest non-T cell population in
these studies were B cells. In vitro studies suggest that B cell phenotype can be shaped by IFNα in a dose dependent
manner.

Conclusion: Type l IFN signaling drives the development of lacrimal gland autoimmunity in NOD mice. Type l IFN signaling
plays a role in shaping B cell phenotype and function in early lacrimal gland disease. The expression of IFNAR1 on donor
cells exacerbates disease only when B cells are present. Ongoing in vivo studies will interrogate the impact of IFNAR1
expression on B cell trafficking to the lacrimal glands.

Disclosure: M. Allred, None; S. Lieberman, None.
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Background/Purpose: Sjögren’s syndrome (SS) is a chronic autoimmune disorder with lymphocytic infiltration in exocrine
and non-exocrine epithelia, in which epithelial cells play a critical role in the initiation and amplification of inflammatory pro-
cesses. Syndecan-1 (SDC-1) is a transmembrane heparan sulfate proteoglycan predominantly expressed on epithelial cells
and binds to and regulates heparan sulfate-binding molecules, such as chemokines. In this study, we investigated the
expression of SDC-1 and homeostatic chemokines and the colocalization and association of SDC-1 and B cell chemokines
in mouse model of primary SS to define the role of SDC-1 in the pathogenesis of SS.

Methods: Female NOD/ShiLtJ between 6 and 12 weeks of age and sex-, and age-matched C57BL10 mice were used.
Stimulated salivary flow rates (SFRs), histopathologic findings and expression of growth factor and chemokines were evalu-
ated. Inflammation of the submandibular glands (SMGs) was assessed by the ratio index (the ratio of the area of
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inflammation to the total area of glandular tissue). SDC-1 level in SMGs and blood were analyzed using dot blot method.
Immunofluorescence staining was performed for detection of colocalization of CXCL13 and SDC-1. For SDC-1 and
CXCL13 coassociation experiments, immunoprecipitation assay was performed.

Results: The mean SFR was significantly reduced in 12-week-old NOD mice (p=0.013). Periductal inflammatory cell
infiltration was detected in the SMGs in 1 of 8 (12.5%) of the 6-week-old and in all of 12-week-old NOD mice. The mean
ratio index was 0.1, 4.0, 7.1, and 10.2 in the 6-, 8-, 10-, and 12-week-old NOD mice, respectively. The expression of
SDC-1 in inflamed SMGs of NOD mice was elevated, especially on the ductal epithelial cells, and tended to increase
as the glandular inflammation progressed. Compared to controls, the concentration of SDC-1 in the SMGs and blood
of NOD mice began to increase significantly from the age of 6 weeks (SMGs, 15.6±3.6 vs. 3.5±1.2, p=0.049; Blood,
17.4±1.3, 9.7±1.6, p=0.005). In the NOD mice, the concentration of SDC-1 of SMGs and blood began to be signifi-
cantly different from the age of 10 weeks (6-week-old vs. 10-week-old mice, SMGs, 15.6±3.6 vs. 25.8±2.7,
p=0.033; Blood, 17.4±1.3 vs. 27.7±1.2, p< 0.001).
Compared to controls, the expression of growth factors in NOD mice was reduced, while the expression of chemokines
(CXCL12, CXCL13 and IL-7) and chemokine receptors (CXCR4, CXCR5) was increased. CXCL13 and SDC-1 were
detected together on the surface of glandular epithelial cells in the SMGs by immunofluorescent staining. Furthermore, colo-
calization of SDC-1 and CXCL13 was confirmed by immunofluorescent staining using NMuMG cells which express SDC-1
abundantly. Immunoprecipitation studies demonstrated that SDC-1 formed complexes with CXCL13, which suggested that
SDC-1 binds with CXCL13 directly through heparan sulfate on the surface of glandular epithelial cells and participates in an
inflammatory pathway through B cell chemotaxis.

Conclusion: These results suggested that increased SDC-1 expression in submandibular glands plays a role in the inflam-
matory processes through binding of SDC-1 with CXCL13 in pathogenesis of SS.

Disclosure: E. Nam, None; N. Kim, None; G. Kim, None.

Abstract Number: 0014

The Expanded CD21 Low B Cell Subpopulation in Ankylosing Spondylitis
Consists Mainly of Antigen-Inexperienced Cells

Rick Wilbrink1, Linda van der Weele2, Anneke Spoorenberg1, Niek De Vries2, Frans Kroese1 and Gwenny Verstappen1,
1University Medical Center Groningen, Groningen, Netherlands, 2University Medical Center Amsterdam, Amsterdam,
Netherlands

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (0006–0016) B Cell Biology and Targets in Autoimmune and Inflammatory Disease Poster
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: The role of B cells in the pathogenesis of ankylosing spondylitis (AS) remains relatively understudied.
Nevertheless, available evidence shows presence of B cells at sites of inflammation, higher frequencies of circulating plas-
mablasts, presence of autoantibodies and promising results of B cell depleting therapy with rituximab. We observed
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previously that a subpopulation of CD27- B cells, characterized by low expression of the complement receptor CD21
(CD21low), is increased in patients with AS and patients with primary Sjogren’s syndrome (pSS), a typical B cell mediated
systemic autoimmune disease. These CD21lowCD38lowCD27- B cells display a pro-inflammatory phenotype, suggestive
for a pathogenic role. To gain insight into the origin of these CD21lowCD38lowCD27- B cells we analysed the mutation status
of the immunoglobulin heavy chain variable (IGHV) gene regions in the total B cell compartment, CD21low B cell subpopula-
tions and plasmablasts in AS patients in comparison to, pSS patients and healthy donors (HD). In addition, we investigated
clonal relations between CD21low B cell subpopulations and plasmablasts in AS.

Methods: RNA was isolated from sorted total B cells (CD19+), two CD21low B cell populations (CD21lowCD38lowCD27- and
CD21lowCD38lowCD27+) and plasmablasts (CD19+CD38++CD27+) from peripheral mononuclear cells of 10 AS patients ful-
filling the mNY criteria (mean age 46 ± 9 years, 60% male, mean ASDAS 2.3 ± 0.8, all HLA-B27+), 10 sex- and age-
matched HDs (mean age 48 ± 21 years, 60%male) and 10 age-matched pSS patients (mean age 46 ± 9 years, 20% male).
Repertoire analysis of the B cell receptor heavy chain was performed using high throughput sequencing on the Illumina
MiSeq Platform. Sequences were analyzed for degree of somatic hypermutation, usage of immunoglobulin heavy chain var-
iable (IGHV) and joining (IGHJ) regions and clonal relationships.

Results: IGHV sequences with identical heavy chain CDR3 regions were grouped together and were defined as a clone.
Analysis of the IGHV mutation status in CD21low B cells revealed that the majority of clones (71% SD ± 14.1) in the
CD21lowCD38lowCD27- subset from patients with AS consisted of clones with a low mutation rate (0-2 mutations in the
IGHV region). On the contrary, most of the clones in the CD21lowCD38lowCD27+ (49% SD ± 12.5) and plasmablasts (59%
SD ± 12.7) subsets were clones with a higher mutation load ( >10 mutations in the IGHV region) (Figure 1). A similar muta-

Figure 1. IGHVmutation status per sorted cell subset in ten patients with ankylosing spondylitis. The data are expressed as mean ± standard error
of the mean.

Figure 2. Example of CDR3 amino acid network analysis for 1 patient with ankylosing spondylitis. (A) Clonal relationship between the top 100 most
expanded clones in the CD21lowCD38lowCD27- and CD21lowCD38lowCD27+ subsets. (B) Clonal relationship between the top 100 most
expanded clones in the CD21lowCD38lowCD27- and plasmablasts subsets.
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tional pattern was seen in pSS patients and HDs. By performing a CDR3 amino acid network analysis on the top 100 most
expanded clones per subset in AS patients we found that the CD21lowCD38lowCD27- subset shared more clones with the
CD21lowCD38lowCD27+ subset (median 3.0 (0.8-7.0 IQR) compared to plasmablasts (median 0.0 (0-1.3 IQR) (p< 0.05)
(Figure 2).

Conclusion: This study shows that the expanded circulating CD21lowCD38lowCD27- B cells in AS consists mainly of
antigen-inexperienced cells. The presence of shared clones with their CD27+ counterpart suggest that the two subsets
are closely related. Hence, CD21lowCD38lowCD27- B cells may differentiate towards CD21lowCD38lowCD27+ B cells. The
relative roles of these two B cell subsets in AS pathogenesis remains to be established.

Disclosure: R. Wilbrink, None; L. van der Weele, None; A. Spoorenberg, Abbvie, Pfizer, Novartis, UCB, Lilly; N. De
Vries, None; F. Kroese, None; G. Verstappen, None.
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Background/Purpose: Anti-citrullinated protein antibodies (ACPA) are a hallmark of rheumatoid arthritis (RA) and the clon-
ality and antigen targets of ACPA positive B cells can be studied on monoclonal level following single B cell isolation, immu-
noglobulin (Ig) sequencing and recombinant protein expression. Antigen-specific B-cells were isolated from PBMCs of an
RA patient using the RA candidate antigen CEP1 peptide as a tetramer, whereby many recombinant human ACPA mono-
clonal antibodies could be generated (Titcombe et al 2018). Two of these monoclonal ACPA, C22 and C40, from two clon-
ally related B cells, had Ig/BCR sequences differing by only five amino acid residues.

Methods: ELISA and a peptide array was used to compare the antigen-reactivities of the two ACPAs, including the CCP2
and CCP3 assays. Fab fragments of the two ACPAs were purified for crystal structure determination of the antigen-binding
capacity to the CEP-1 peptide.

Results: In spite of only 5 amino acid differences between the two ACPAs, the two clones demonstrate strikingly different
reactivity.
The C40 clone displayed broad multi-reactivity to a variety of citrullinated peptides while C22 had a restricted binding pat-
tern, including different levels of CCP2 positivity. Next, the C40 mAb was expressed as variants where the amino acid sub-
stitutions from C22 was introduced one by one. These variants displayed lower citrulline reactivity. Last, to dissect in detail
how the ACPA recognise citrulline, protein structure determination of C40 and C22 fab-fragments were performed, demon-
strating that the citrulline had the same position in the variable region, but the rest of the peptide was distinctly different in its
position.
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Conclusion: Our data show that the characteristic citrulline multireactivity and recognition of distinct small linear citrulline
motifs by different ACPA+ B cells can be modulated by minor structural changes and amino acid substitution in the evolution
of B cell clonal clades. It further suggests that many of the somatic hypermutations that ACPA clones have been shown to
accumulate do not contribute to their citrulline reactivity.

Disclosure: C. Grönwall, None; A. Dubnovitsky, None; P. Titcombe, None;D.Mueller, None; v. malmström, Eli Lilly,
Pfizer, Janssen.

Abstract Number: 0016

Distinct Transcriptomic and Epigenetic Profiles Mediated by Disease
Activity in SLE

Yusho Ishii, James Rose, Kevin Cashman, Sakeenah Hicks, Tsuneo Deguchi, Christopher Scharer, Scott Jenks, Jeremy
Boss and Iñaki Sanz, Emory University, Atlanta, GA

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (0006–0016) B Cell Biology and Targets in Autoimmune and Inflammatory Disease Poster
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: SLE is an autoimmune disease heterogenous for symptoms, disease severity and therapeutic
response. This heterogeneity makes stratifying patients difficult. B cells from SLE patients differ transcriptionally and
epigenetically from healthy donors(HCD) even in mature resting naïve (rN) B cells (1). However, these studies were done
on active disease patients and potentially, active and inactive patients may have still important transcriptional and epi-
genetic differences.
1. Scharer CD, Blalock EL, Mi T, Barwick BG, Jenks SA, Deguchi T, et al. Epigenetic programming underpins B cell dysfunc-
tion in human SLE. Nature Immunology. 2019;20(8):1071-82.

Methods: RNA-sequencing and ATAC-sequencing were performed on sorted rN and transitional 1 and 2 B cells (T1/2)
from 6 HCD, 9 inactive SLE patient (SLEDAI < 5) and 8 active SLE patients (SLEDAI ≥ 5). A generalized linear model and
edgeR were used to analyze differentially expressed genes (DEG) and differentially accessible region (DAR). GO biological
process enrichment analysis of DEGs and DARs was performed using DAVID (2). Identification of motifs enriched in DARs
was performed using the findMotifsGenome.pl function of HOMER (3). 2. Huang DW, Sherman BT, Lempicki
RA. Systematic and integrative analysis of large gene lists using DAVID bioinformatics resources. Nature Protocols.
2009;4(1):44-57. 3. Heinz S, Benner C, Spann N, Bertolino E, Lin YC, Laslo P, et al. Simple combinations of lineage-
determining transcription factors prime cis-regulatory elements required for macrophage and B cell identities. Mol Cell.
2010;38(4):576-89.

Results: B cells from both active and inactive patients differed from HCD with 251 differentially expressed genes (DEG) in
active and 186 DEG in inactive patients. Similarly, both active and inactive patients were epigenetically distinct from HCD
and had differentially accessible regions (DAR). DEGs clearly separated patients by disease activity, while rN from both
active and inactive patients had increased expression of interferon-stimulated genes, NFkB-, MAPK- and TNFSF-related
genes were enriched specifically in the active group. Differences between HCD and inactive T1/2 B cells were minimal.
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DAR also differed between disease states, intriguingly, DAR with binding sites for basic leucine zipper (bZip) transcription
factors (TF) were enriched inactive patients, while IRF and zinc finger TF binding DAR were more common in active
patients.

Conclusion: In addition to validating the SLE-specific pathways previously reported this study establishes distinct sig-
naling regulated activation states in naïve B cells depending on disease activity, suggesting that the combination of tran-
scriptomic and epigenetic characteristics may be a useful marker to evaluate disease activity of lupus patients.
Furthermore, considering that the inactive group contained 8 patients achieving extended clinical remission, DAR
remained even in the absence of any activity. Permanently reversing these epigenetic changes suggests a new therapeu-
tic target for prolonged remission.

Disclosure: Y. Ishii, None; J. Rose, None;K. Cashman, None; S. Hicks, None; T. Deguchi, Daiichi Sankyo Company;
C. Scharer, None; S. Jenks, None; J. Boss, None; I. Sanz, Bristol Myers Squibb, Celgene, GlaxoSmithKline, Janssen,
Kyverna, Visterra, Kyverna, Exagen, GlaxoSmithKline, Bristol Myers Squibb/Celgene.
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Background/Purpose:We have previous demonstrated a bacterial DNA signature within cartilage of humans and mice and
shown shifts in this signature with OA development. However, whether this bacterial DNA plays a pathogenic role in the
development of OA is unclear. In this experiment, evaluated whether purified, amplified bacterial DNA from human OA
patients accelerated histological signs of OA following intraarticular injection into germ-free B6 mice.

Methods: Human knee cartilage was obtained from OA-free cadaveric donors (n=12) and eroded sections of end-stage
OA patients undergoing joint replacement (n=24). Bacterial DNA was separated from human DNA using an MBD2-Fc
magnetic bead approach and amplified using unbiased whole-genome amplification (Qiagen REPLI-g), then cleaned,
concentrated, resuspended in buffer adjusted to 0.90 w/v NaCl (normal), and decontaminated. The absence of endotoxin
was confirmed using a Pierce chromogenic endotoxin assay. 16s microbiome composition analysis was performed on
sample pools pre- and post-amplification. 1000ng of amplified DNA (OA-free or eroded-OA) in 2.5uL, or an equivalent vol-
ume of normal saline, were injected unilaterally into a hind knee of C57BL6n germ-free animals (n=4 eroded, n=5 healthy,
n=5 saline). 14 days later, mice underwent DMM surgery in the same knee under aseptic conditions within the germ-free
facility. Sterility of germ-free isolators were monitored by weekly fecal pellet bacterial plating. Eight weeks later, mice were
sacrificed, knee samples fixed, embedded, sectioned, stained, and graded using the OARSI histopathologic scoring
system.
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Results: Whole-genome amplification did not significantly change bacterial species representation by 16s sequencing.
No significant endotoxin was detected in post-amplified specimens (0.018-0.022 EU/mL). No significant differences in
mean OARSI score were found comparing saline-injected with healthy human-injected animals post-DMM (1.38±0.67
vs. 1.33±0.54, mean±SEM, P=0.90). A significant increase was found in human OA-injected animals (2.43±0.66) com-
pared to both saline-injected (P=0.03) and healthy-injected (P=0.05). Within the contralateral (non-injected, non-DMM)
side, no differences were seen comparing saline and healthy-injected animals (0.22±0.18 vs. 0.21±0.33, respectively,
P=0.8); however, a significant increase was seen in human OA-injected animals (1.06±0.10) compared to both saline-
injected (P=0.0002) and healthy-injected (P=0.0006) animals (Figure 1). 16S analysis of cartilage samples post-DMM is
ongoing.

Conclusion: Bacterial DNA amplified from human OA patients has pro-OA effects when delivered into germ-free animals
although no effects were seen when healthy human cartilage-amplified bacterial DNA was delivered; the source of this dis-
parity is unclear although significant differences in bacterial composition exist between these two cartilage sources. Surpris-
ingly, we also noted increases in histopathological score in the contralateral nonoperated side in OA-injected animals,
suggesting a systemic effect of intraarticular injection. Future work should focus on confirmation of our findings, expansion
to non-germ-free animals, and mechanistic evaluations.

Disclosure: L. Schlupp, None; E. Prinz, None; V. Izda, None; E. Nguyen, None; C. Dunn, None; M. Jeffries, None.
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Jeffries1, 1Oklahoma Medical Research Foundation, Oklahoma City, OK, 2Oklahoma Medical Research Foundation, New
York, NY, 3University of Oklahoma Health Sciences Center, Edmond, OK

Figure 1: OARSI OA histopathologic scores of knee joints from mice after unilateral joint injection of amplified microbial DNA and DMM, and con-
tralateral non-operated, non-injected knees.
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Background/Purpose: Previous studies have associated microbiome changes with human OA and post-traumatic OA
mouse models. Our group has previously published a description of cartilage microbial DNA patterns within both humans
and mice, and demonstrated shifts within this microbiome that occur during OA development. In this study, we sought to
determine whether and how quickly cartilage microbial DNA patterns develop following inoculation of germ-free animals with
a wild-type mouse gut microbiome.

Methods: Germ-free (GF) C57BL6n mice were maintained within the gnotobiotic animal facility at the Oklahoma Medical
Research Foundation. 36 female GF animals were inoculated with 1:10 diluted cecal microbiota sourced from adult
C57BL6/J mice via oral gavage, then placed in positive pressure cages to pevent contamination. Mice were sacrificed at
predetermined intervals following inculation: 4hr (n=6), 24hr (n=6), 48h (n=6), 1wk (n=5), 4wk (n=6), and 8wk (n=6). 7 age-
matched uninoculated mice were used as GF controls and 20 non-GF animals from a previous study used as positive con-
trols. Knee articular cartilage was dissected under sterile conditions and ground cryogenically, DNA extracted, and microbial
16S DNA amplified and sequenced. Operational taxonomic units (OTUs) were assigned in QIIME 1.9.1 using the Green-
genes 13_8 97% representative reference set. Raw OTU-mapped reads were used to compare inoculated to control ani-
mals. Group composition differences were compared by Linear Discriminant Analysis Effect Size (LEfSe, LDA-effect sizes
≥ 2 or ≤ -2 were considered significant) following rarefaction.

Figure 1: Comparison of raw cartilage 16s microbial DNA reads among various oral inoculation times in Germ-free mice
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Results: Statistically significant increases in cartilage populations compared to GF mice were noted at the 48h post-
inoculation timepoint and later. Similarly, inoculated cartilage populations at the 48h timepoint and later were not statistically
significantly different than control non-GF animals (Table 1, Figure 1). 16S cartilage microbiome longitudinal compositional
analysis is ongoing.

Conclusion: Cartilage microbial DNA profiles develop rapidly, within 48 hours, following oral microbiome inoculation. Future
studies will focus on determining the route of inoculation (presumably, via circulating bloodborne microbes vs. immune traf-
ficking of microbial DNA) and how gut microbial constituents are ‘pruned’ en route to joints. These findings have important
implications for human osteoarthritis (OA) research, where cartilage microbial DNA pattern changes are associated with
OA development.

Disclosure: E. Prinz, None; L. Schlupp, None; V. Izda, None; E. Nguyen, None; C. Dunn, None; C. Sturdy, None;
M. Jeffries, None.
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Background/Purpose: Peptidoglycan (PG) is a bacterial cell wall component that is known to induce innate immune
responses. PG has been identified as a driver of synovial inflammation in patients with Lyme arthritis. Recent studies have
also found PG in synovial fluid from patients with inflammatory and degenerative arthritis with no history of clinical infection.
It is unknown if PG may be a driver of inflammation in patients undergoing total knee arthroplasty (TKA). The purpose of this
study was to determine if PG is present in synovial tissue at time of TKA and if its presence is associated with inflammation
and patient reported outcomes.

Methods: Intraoperative synovial tissue and synovial fluid samples were obtained from 56 consecutive patients undergoing
primary TKA, none of whom had history of infection. Tissues from 4 unrelated periprosthetic joint infection cases were used
as positive controls. PG in synovial tissue was detected by staining of serial sections of 10 mm2 of tissue with anti-PG anti-
serum using immunohistochemistry (IHC). PG severity was ordinally classified 0 through 4 according to the number of PG
foci identified per 10 mm2. Synovial tissue inflammation and fibrosis were assessed by histopathology and synovial fluid
cytokine levels were assessed by multiplex assay. Patient demographics and comorbidities were recorded. Knee injury
and Osteoarthritis Outcome Score were collected prior to TKA and 3, 6 and 12 months postoperatively. Associations
between PG severity scores and synovial inflammation, cytokine levels, and patient reported outcomes were assessed using
regression analyses.
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Results:Mean patient age was 65.6 ± 12.8 years, mean BMI was 31.9 ± 5.9 kg/m2, and 57% were female. 33/56 (59%) of
primary TKA synovial tissue samples were positive for PG by IHC, with a median of 8 PG occurrences per 10 mm2 of tissue
in PG-positive samples. Tissue inflammation as assessed by histopathology significantly correlated with PG (r=0.43,
p=0.001) and there was a significant correlation between IL-6 levels in synovial fluid and PG (r=0.32, p=0.026). Interestingly,
we observed a significant inverse correlation between PG and age at time of TKA (r=-0.29, p=0.033), indicating younger age
at time of TKA was associated with higher PG levels. KOOS JR scores improved from 39.3 ± 14.7 at baseline to 77.8 ± 15.5
postoperatively (p=1.91E-19). No associations were found between PG and patient-reported outcomes post TKA.

Conclusion: Peptidoglycan is commonly found in synovial tissue from patients undergoing TKA. Our data indicate that PG
may play an important role in inflammatory synovitis, particularly in patients who undergo TKA at a relatively younger age.
Further research is needed on PG-induced inflammation and its potential as a therapeutic target.

Disclosure: M. Holub, None; A. Wahhab, None; J. Rouse, None;B. Jutras, None;K. Strle, None; A. Edelstein, None;
R. Lochhead, None.
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Michael Miao1, Peter Su2, Yang Cui1, John Collins3, Edward Bahnson1, Susan Chubinskaya4 and Richard Loeser1,
1University of North Carolina, Chapel Hill, NC, 2University of Technology, Ultimo, Australia, 3Thomas Jefferson University,
Philadelphia, PA, 4Rush University, Chicago, IL

Figure 1: Synovial tissue with abundance of cells positive for bacterial PG (brown) per 10mm2 area was ranked according to a 4-point scale
(0=none, 1=1-9 PG foci, 2=10-19 foci, 3=20-29 foci, 4=30+ foci). (A) Positive control – synovial tissue sample obtained from periprosthetic joint
infection patient (B) Score 2 – PG positive cells surrounded by foci of inflammatory infiltrate (blue) (C) Score 3 – PG positive cells (brown) show
selective accumulation surrounding various points of vasculature in synovial tissue sample (D) Score 4 – abundant accumulation of PG positive
cells (brown) in tissue segment containing high-density inflammatory infiltrate (blue) and blood vessels.
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Background/Purpose: Degradation of pericellular matrix proteins creates bioactive fragments called “matrikines” that include
fibronectin fragments (FN-f). FN-f found in OA cartilage and synovial fluid exhibit properties of matrikines by binding to the
chondrocyte α5β1 integrin receptor to activate signaling that upregulates expression of cytokines and proteases including
MMP-13. We found that FN-f, but not intact FN, induces MAPK and Src signaling that is redox regulated by H2O2 produced
by Nox-2. The purpose of the present study was to determine the mechanism by which α5β1 integrin activation by a FNmatri-
kine produces H2O2 in a temporospatial manner to control signaling that upregulates MMP-13 production.

Methods: Primary human chondrocytes were serum starved prior to treatment with a purified 42kD recombinant FN-f
(FN7-10) containing the α5β1 integrin binding region or intact FN for comparison. Plasmid constructs expressing fluorescent
tagged proteins were used to locate the α5 integrin subunit, FN7-10, Nox2, early and late endosomes, and Src by confocal
microscopy. Compartmentalized redox biosensors (HyPer3-tk, HyPer-cyto, and Hyper-Rab5) were used to track H2O2 pro-
duction using time-lapse live cell imaging. The dynamin inhibitor Dynasore (60 � M) and transfection with dominant negative
Rab5 (Rab5DN(S43N)) were used to inhibit endocytosis.

Results: FN-f and intact FN both induced α5-EGFP to enter early (Rab5+) endosomes but co-localization with Nox2 only
occurred with FN-f. FN-f-EGFP also demonstrated co-localization with Rab5 indicating FN-f and α5 were endocytosed into
early endosomes. Endocytosis of FN-f and α5 integrin was significantly reduced by Dynasore or by expression of dominant
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negative Rab5 (Fig.1) and this inhibited FN-f activation of MAPK signaling and MMP-13 production. The H2O2 biosensors indi-
cated that FN-f induced H2O2 at the plasma membrane and then localization in the cytosol and early endosomes. EGFP-Nox2
gradually entered α5 integrin+/Rab5+ vesicles at the time point when endosomal H2O2 was detected, consistent with the for-
mation of “redoxosomes”. Inhibition of H2O2 or Nox2 blocked FN-f inducedMMP-13 production. The redox regulated tyrosine
kinase Src co-localized with α5 integrin in early endosomes in response to FN-f but not intact FN (Fig. 2). Co-localization of Src
and Nox2 were significantly increased in endosomes from chondrocytes treated with FN-f and in OA cartilage sections. Differ-
ent from FN-f induced integrin endocytosis, in which a degradative pathway was followed through Rab7+ vesicles, α5 endocy-
tosis with intact FN followed a recycling pathway through Rab11+ vesicles which would return the integrin to the cell surface.

Conclusion: Chondrocytes endocytosed the FN7-10 matrikine along with the α5β1 integrin to generate signaling redoxo-
somes for the generation of H2O2 by Nox2 in a temporospatial pattern (Fig.3). In contrast, binding of intact FN did not acti-
vate redox signaling and resulted in recycling of the α5β1 integrin to the chondrocyte cell surface. These findings reveal an
intricate redox regulated mechanism by which chondrocytes respond to a FN matrikine and provide novel targets to control
the progressive cartilage degradation seen in OA.
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Background/Purpose: Small molecule immune modulators, such as glucocorticoids (GCs), are highly effective in treatment
for various inflammatory diseases. However, prolonged systemic administration of GCs is associated with significant
adverse effects such as osteoporosis, metabolic disturbances and central nervous system suppression. Biologics, such
as anti-TNFα monoclonal antibody, have achieved great success in treating autoimmune diseases. Nevertheless, a large
population of patients are still in need of more efficacious medicine. In order to enhance biologics’ clinical efficacy and min-
imize GCs systemic adverse effects, a platform named as Duality Immune Modulating Antibody Conjugate (DIMAC) has
been developed. The aim of DIMAC is to create an antigen specific antibody with a highly potent target specific drug conju-
gate that is able to produce greater clinical efficacy by synergistic effects of biologics and a small molecular drug.

Methods: DB-2306 is a TNFα targeted DIMAC molecule that has a novel payload with high potency, selectivity and long
duration of action for glucocorticoid receptor (GR). In order to assess its in vivo efficacy, a mouse surrogate anti-TNF anti-
body conjugated with the DIMAC payload was generated. DB-2306 was further characterized in both fluorescein isothiocy-
anate (FITC) challenged acute contact hypersensitivity mouse model (mDTH) and a collagen induced arthritis mouse model
(mCIA). .

Results: DB-2306 showed greater in vivo efficacy than that of the naked antibody in ameliorating ear swelling in a dose-
dependent manner in mDTH. Furthermore, DB2306 displayed significant in vivo efficacy than that of the naked antibody in
preventing both joint inflammation and bone erosion in a dose-dependent manner in mCIA. DB-2306 was well tolerated in
animal models. The novel payload also exhibited a good safety profile and fast clearance in preclinical studies in rat.

Conclusion: DB-2306, the first successful molecule generating from the DIMAC platform, has clearly demonstrated greater
synergistic in vivo efficacy than that of anti-TNFα mAb alone with limited systemic side effects of GC agonist in animal mod-
els. These data provide a strong rationale for the clinical development of DIMAC as a treatment for various autoimmune and
inflammatory diseases.

Disclosure: X. Li, Duailty Biologics; Y. Zhang, None; B. Li, None; H. Hua, Hansoh Pharma.
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Background/Purpose: Osteoarthritis (OA) is a whole-joint disease characterized by synovial inflammation, cartilage degra-
dation and bone changes leading to swelling, pain, and loss-of-function. To date, only symptomatic anti-inflammatory treat-
ments are available, however there is an urgent unmet need for a disease-modifying OA drug. Glucagon-Like-Peptide
1 Receptor (GLP-1R) agonists are widely prescribed for the treatment of type 2 diabetes. Interestingly, they also have anti-
inflammatory and anti-degradative properties independently of their antidiabetic effect1. Here, we used three animal models
of inflammatory and post-traumatic OA to evaluate the impact of intra-articular (IA) liraglutide, one GLP1-R agonist, on the
whole knee joint structure.

Methods: The impact of IA liraglutide on synovial membrane inflammation and catabolic markers was evaluated by histology
and RT-qPCR, respectively, in a short-term inflammatory model of OA, namely the mono-iodo-acetate (MIA) mouse model.
The structural effect of IA-delivered liraglutide on cartilage damage and knee joint structure were evaluated in the destabiliza-
tion of the medial meniscus (DMM) model of OA in rats as well as in the type II collagenase rat model. Histopathological anal-
yses and scoring were performed by independent investigators in a blinded manner.

Results: In the MIA model, a single IA liraglutide into the knee joint resulted in a significant dose-dependent decrease of cat-
abolic markers, and in particular on ADAMTS-5 gene expression 8 days following treatment (2.32± 0.73 for vehicle vs 2.01
±0.45, 1.57±0.27 and 0.76±0.26 for Liraglutide 10, 20 and 30 � g, respectively, p=0,023), as well as an improved synovitis
score inflammation (liraglutide 20 � g p = 0.0099, compared to vehicle-treated group). Histological analyses following
6 weeks of IA liraglutide into the knee joint in the rat DMM-induced OA model resulted in a significant reduction (-13%,
p=0.028 in liraglutide-treated vs vehicle) in total cartilage degeneration width. Interestingly, zonal analysis of damaged tibial
cartilage revealed that liraglutide preferentially numerically reduces lesions in the most inner zone of the tibial cartilage (zone
3) which accounts for proteoglycan loss (0.53±0.03 vs 0.40±0.07 for vehicle and liraglutide-treated, respectively). This ten-
dency for a targeted action on zone 3 was also confirmed in the type II collagenase model (0.88+/-0.64 vs 0.38+/-0.52). Fur-
thermore, along with reducing cartilage degeneration, liraglutide-treated DMM rats presented a numerically decreased
osteophyte score (3.14±0.35 vs 2.47±0.32 for vehicle and liraglutide, respectively).

Conclusion: Using 3 experimental models of OA, we have demonstrated a potential effect of liraglutide on the whole struc-
ture of the joint (cartilage, synovial tissue and bone) and not only on the cartilage, allowing us to consider this drug as a
disease-modifier rather than a cartilage-modifier OA drug only.

1 Meurot C et al. Liraglutide, a glucagon-like peptide 1 receptor agonist, exerts analgesic, anti-inflammatory and anti-
degradative actions in osteoarthritis. Sci Rep. 2022 Jan 28;12(1):1567
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Background/Purpose: Hand osteoarthritis (HOA) is a highly prevalent disease, associated with important disability and
socio-economic burden. Erosive HOA, almost exclusively found in women, induces more disability, but the pathophysiology
is poorly known. Susceptibility genes identified to date only explain a minor proportion of the risk. We have hypothesized that
epigenetic processes could play a role and we focused on micro-RNAs, which are small noncoding RNAs interfering with
messenger RNAs, leading to their repression or destruction, as potential regulators involved in the pathophysiology of HOA.

Methods: We have assessed HOA status according to ACR criteria for HOA in 1189 post-menopausal women (the
QUALYOR Study). We have studied the micro-RNA signature in two steps. First, in the screening phase, we have measured
in blood samples the 768 most-described micro-RNAs using Taqman Low Density Array cards (TLDA) after RNA extraction,
micro-RNAs reverse transcription and pre-amplification, in 3 different groups: 10 patients with erosive HOA (at least 3 erosive
joints), 10 patients with symptomatic HOA without erosions and 10 controls without HOA matched for age and BMI. We
have pairwise compared each micro-RNA expression level between HOA groups using Wilcoxon test. The p-values were
corrected for false discovery rate (FDR) with the Benjamini-Hochberg method and were considered significant for values
< 0.05. In a second step, we will proceed to the validation of micro-RNAs identified at screening phase in larger samples
(60 patients with erosive HOA and 60 patients without HOA).
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Results: We have first compared micro-RNAs expression levels between the erosive HOA group and controls. After exclu-
sion of micro-RNAs weakly expressed and those that do not segregate clearly between groups, we have identified 12 down-
regulated micro-RNAs and 4 up-regulated micro-RNAs. Among these, 4 down regulated (miR 373-3p, miR 558, miR
607 and miR 653-5p) and 3 up-regulated micro-RNAs (miR 142-3p, miR 144-3p and miR 34a-5p) were previously
described in chondrocytes homeostasis or osteoarthritis. We have then compared micro-RNAs expression level between
erosive HOA and non-erosive HOA but did not find any significant difference, possibly suggesting that even if these two
HOA phenotypes are clinically different, some of the pathophysiological mechanisms might be shared.

Conclusion: We have identified for the first time in HOA a micro-RNA signature associated to the disease, that will be vali-
dated in the second step of the study. This micro-RNA signature could become a biomarker of interest and could help better
understanding the pathophysiology.

Disclosure: M. Auroux, None; M. Millet, None; B. Merle, None; E. Fontanges, None; F. Duvert, None; E. Gineyts,
None; J. Rousseau, None; O. Borel, None; A. Mercier, None; E. LESPESSAILLES, None; R. Chapurlat, None.
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Background/Purpose: Humans are exposed to pollutants with endocrine disruptors (ED) properties from their in utero life.
Among them, a mix of 15 pollutants (perfluorinated compounds, bisphenol A, phthalates …) ubiquitously present (i.e, amniotic
fluid of pregnant women, blood sera) has been associated with thyroid disruption and for some of them with language delay
acquisition in children of exposed women (1). Since pollutants exposure has been associated with an increased risk of joint dis-
eases (2), we aimed to determine the effects of the pollutants mix on cartilage homeostasis and chondrocyte function.

Methods: Female C57/B6 mice were exposed to a mix of 15 pollutants in their drinking water (equivalent dose of perfluor-
ooctanoic acid [PFOA] 0.1 � g/day) 15 days prior to mating and during gestation. The newborn mice of exposed mothers
were also exposed to the same mix until their sacrifice at 10 months (n= 18). A parallel group of unexposed female mice
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and newbornmice served as controls (n=18). At sacrifice, knees were harvested andwe analyzed histological analysis of cartilage
degradation, synovium inflammation and subchondral bone areas (Bone area/Total area ratio). In vitro, primary culture of articular
chondrocytes isolated from newborn C57/B6 mice (n=7) were exposed or not to different doses of the mix of pollutants for 24h.
We evaluated cell toxicity by LDH, the expression of cytokines (interleukin [IL] -6) chemokines (MCP1) and metalloproteases
(MMP-3) by RT-qPCR and ELISA. After 15 minutes of exposure, we also evaluated the MAPK38 phosphorylation by Western
Blot. Finally, we determined the differentially expressed (DE) genes by whole genomeRNA-sequencing betweenmurine chondro-
cytes treated or not by 24 h of mix (eq PFOA 0.03 � g/mL) to identify pathways involved in cell activation.

Results: At 10 months, the mean OARSI score was higher in exposed male than in controlled male (3.25 + 0.31 vs 2.12 + 0.31
p=0.02), but not in female (Fig.1). There was no difference in mouse phenotype (height, weight, behavior), subchondral bone
areas nor in synovitis. In vitro, the mix of pollutants did not induce a direct cell toxicity (LDH) while it increased the expression of
inflammatory cytokines and metalloproteinases by qPCR [IL6 : + 222% (p< 0.05) ; MCP 1 : + 155% (p< 0.05) , MMP-3 :
+222% (p< 0.05) for the mix at eq. PFOA 0.03 � g/mL] with a dose-effect (Fig. 2). Similar results were observed in ELISA. At
15 minutes, the mix (eq PFOA 0.03 � g/mL) significantly increased p38 MAPK phosphorylation. Among the 256 DE genes,
214 were upregulated and 42 downregulated in exposed chondrocytes. The gene ontology identified several pathways involved
in oxidative stress such as glutathione metabolism, pentose phosphate pathway and ferroptosis (Fig. 3)

Conclusion: ED exposition induces early cartilage defects in mice that could be related to a local increased secretion of inflam-
matory cytokines and metalloproteinases by chondrocytes and to chondrocytic oxidative stress enhancement. Altogether, this
study suggests that exposition to pollutants disturbs cartilage homeostasis, which can increase susceptibility to joint diseases.

Cartilage OARSI score (0-12) of 10 months mice unexposed or exposed to the mix of 15 pollutants (equivalent dose of per-
fluorooctanoic acid [PFOA] 0.1 � g/day) from their in utero life, *p-value<0.05 with non-parametric test.

mRNA expression of IL6, MCP1 and MMP3 in unexposed (C for control) and exposed murine chondrocytes for 24 h by dif-
ferent dose of the mix of pollutants mix (equivalent dose of PFOA � g/mL), *p-value <0.05; **p-value<0.01, ****p-
value< 0.0001 using one-way ANOVA with Dunnett post-test.
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Statistics of pathway enrichment of whole genome sequencing of murine chondrocytes exposed or no 24 h to the mix
of 15 pollutants, the green pathways are the pathways involving the DE upregulated genes while the red are the path-
ways downregulated in exposed chondrocytes. . The rich factor is the ratio of the number of involved genes in the
pathway found in our transcriptomic analysis (size of the bubble) on the total number of the known genes of the
pathway.
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Background/Purpose: The progressive degradation of osteoarthritis (OA) cartilage has been associated with articular
innate immune responses (IIR) mediated by the Toll-like receptor 4 (TLR4). Additionally, overactivation of anabolic pathways
like Wingless-Integrated (Wnt) has been linked to OA pathological process. However, certain anabolic signals can signifi-
cantly reduce TLR4 activation. Accordingly, we aimed to determine whether the Wnt activation modulates TLR4 activity in
human articular cells.
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Methods: To do this, we evaluated the effect of diverse Wnt activators, (LiCl [0.1-20mM], Bio [1 � M], and Wnt3a [100ng/ml])
and inhibitors (anti-β-catenin XAV-939 and PKF-118310) on TLR4 (LPS 100ng/ml) and IL1R (IL1β 0.1ng/ml) mediated IIRs.
In primary human healthy & OA chondrocytes (hOC), osteoblasts (hOB), synoviocytes (hOS), mouse chondrocytes (ATDC5),
human osteoblasts SaOs2, and human synoviocytes (SW982), gene expression of 25 inflammatory and catabolic genes

Figure 2. Wnt & TLR4/IL1 pathway interrelationship

Figure 1. Gene expression of AXIN2 (Wnt pathway) & LCN2 (TLR4/IL1 pathway)
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were evaluated by RT-PCR in normal or TLR4 defective (siRNA) cells. Proteome and secretoma changes were determined
by MALDI/TOFF and validated by ELISA. Cell responses were evaluated by MTT assay, Griess assay, and Green Malachite
and CASP1 activity.

Results: Proteomic results revealed that LiCL activation of Wnt pathway inhibited innate immune responsesmediated by recep-
tors TLR4 & IL1R through the inhibition of the signaling pathways NLRP3/IL1, p38/MAPK, NF� B and promoted anabolic effects
in articular cells isolated from OA patients. Specifically, LiCl [0.1-20mM] inhibited up to 99% of the gene and protein expression
of NOS2, IL6, COX2, MMP9,MMP13, NLRP3, CASP1, IL1β andMAPK14 among other 25 biomarkers (Figure 1). Similar effects
of LiCl were obtained with other WNT activators. TLR4 inhibition was validated using the specific TLR4-inhibitor CLI-095 as well
as siRNA against TLR4 and NLRP3. Consistent with these data WNT inhibition further increased TLR4-mediated inflammatory
responses (Figure 1). Interestingly, we identified that TLR4 and WNT pathway activation were mutually inhibited.

Conclusion: It is known that excessive activation of both TLR4 & WNT is deleterious in the OA context. Our results revealed
that WNT activation blocked innate immune responses mediated by TLR4/IL1R in articular OA cells. Conversely, WNT inhi-
bition promoted TLR4-mediated inflammation. Finally, we identified in chondrocytes that WNT and TLR4 were mutually
inhibited (Figure 2). All in all, we found a new facet in both signaling pathways and shed some light on the complex OA envi-
ronment which may prove critical to designing novel therapeutic tools to treat joint inflammatory pathologies.

Disclosure: E. Franco-Trepat, None; A. Alonso Pérez, None;M. Guill�an-Fresco, None;M. L�opez Fagúndez, None;
A. Pazos-Pérez, None; A. Crespo Golmar, None; M. Piñeiro-Ramil, None; A. Lois Iglesias, None; A. Jorge-Mora,
None; R. Gomez, None.
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Background/Purpose: Wnt-1 inducible signaling pathway protein 2 (WISP-2/CCN5) is an adipokine that has been
described as an important mediator of canonical Wnt activation in adipogenic precursor cells. In osteoarthritis (OA), the most
common form of arthritis, chondrocytes exhibit aberrant and increased production of pro-inflammatory mediators and
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matrix-degrading enzymes such as IL-1β and MMP-13. Although recent evidence suggests a role for Wnt signaling in OA
physiopathology, little is known about the involvement of WISP-2 in cartilage degradation. In this study, we investigate the
role of WISP-2 in cartilage inflammation and catabolism modulation.

Methods: For loss of function experiments, we silenced WISP-2 with siRNA in human T/C-28a2 chondrocytes and OA
human primary chondrocytes. We determined mRNA and protein expression levels of catabolic and pro-inflammatory
markers by RT-qPCR and western blot. We also assessed the protein expression levels of relevant factors involved in
WNT/b-catenin signaling pathway by western blot.

Figure 1. Effect of WISP-2 siRNA knockdown on chondrocyte catabolism and in canonical Wnt/β-catenin signaling pathway. A. Human T/C-28a2
chondrocytes were transfected with negative control (siC-, 10 nM) or siRNA against WISP-2 (siWISP-2, 10 nM) for 48 hours. Determination of
human MMP-13 protein expression by western blot in human OA chondrocytes. GAPDH was used as a loading control. Densitometric analysis
was also shown. B. Determination of phosphorylated GSK-3 protein expression by western blot in human OA chondrocytes transfected with neg-
ative control (siC-, 10 nM) or siRNA against WISP-2 (siWISP-2, 10 nM) for 48 h. GAPDH was used as a loading control. C. Chondrocytes were
transfected with negative control (siC-, 10 nM) or siRNA against WISP-2 (siWISP-2, 10 nM) in the presence or not of IL-1β (0.5 ng/mL) for 24 h
in combination with 1 � M BIO. Determination of human MMP-13 protein expression by western blot in human primary OA chondrocytes. GAPDH
was used as a loading control. Densitometric analysis was also shown. Values are the mean ± SEM of at least three independent experiments (*p
< 0.05, **p < 0.01,***p < 0.001 vs. siC-)
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Results:We investigated the catabolic and pro-inflammatory effects of WISP-2 gene silencing on cartilage ECM breakdown
mediators and several cytokines and chemokines. WISP-2 gene knockdown increased MMP-13, ADAMTS-5, IL-6, IL-8,
and IL-1β expression levels in human T/C-28a2 chondrocytes or OA human primary chondrocytes. We also tested
WISP-2 as an activator of canonical Wnt signaling. To investigate Wnt/β-catenin signaling activation we addressed GSK-3
phosphorylation in WISP-2-silenced T/C-28a2 chondrocytes. Upon WISP-2 silencing there is a significant decrease in
GSK-3 phosphorylation, suggesting that the accumulation and translocation of β-catenin to the nucleus, and the expression
of downstream target genes, are compromised.

Since IL-1β has been implicated in cartilage degradation, we determined the effect of WISP-2 silencing on IL-1β-stimulated
T/C-28a2 or human primary OA chondrocytes. IL-1β induced mRNA expression of MMP-13, ADAMTS-5, IL-6, and IL-8,
while WISP-2 knockdown further increased IL-1β-induced expression of those genes.

To investigate the involvement of Wnt/β-catenin signaling, we transfected T/C-28a2 cells or human primary OA chondrocytes
with siWISP-2 and treated them with IL-1β in the presence or not of selective GSK-3 inhibitor BIO. Activation of canonical Wnt
signaling by BIO significantly decreased the expression of MMP-13, as well as ADAMTS-5, IL-6, and IL-8. Moreover, BIO treat-
ment blocked the IL-1β-induced expression of the catabolic markers. Blocking GSK-3with BIO almost completely suppressed
the IL-1β-mediated upregulation of MMP-13, ADAMTS-5, IL-6, and IL-8 in siWISP-2-transfected cells.

Conclusion: In conclusion, here we have shown for the first time that WISP-2 may have relevant roles in modulating the
turnover of extracellular matrix in the cartilage and that its downregulation may detrimentally alter the inflammatory environ-
ment in OA cartilage. We also proved the participation of Wnt/β-catenin signaling pathway in these processes. Thus, target-
ing WISP-2 might represent a potential therapeutical approach for degenerative and/or inflammatory diseases of the
musculoskeletal system, such as osteoarthritis.

Disclosure: C. Ruiz-Fern�andez, None; M. Gonz�alez-Rodríguez, None; V. Francisco, None; D. Ait Eldjoudi, None;
A. Cordero-Barreal, None; Y. Farrag, None; J. Pino, None;M. Gonz�alez-Gay, AbbVie/Abbott, Merck/MSD, Janssen,
Roche, AbbVie/Abbott, Roche, Sanofi, Eli Lilly, Celgene, Sobi, Merck/MSD; A. Mera, None; F. Lago, None;
O. Gualillo, None.
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Background/Purpose: C3 complement fragment (C3f) has been identified as a potential biomarker for evaluating osteoar-
thritis (OA). C3f is released during the catabolic degradation of C3b by factor H upon C3 activation. It was first identified using
surface-enhanced laser desorption/ionization time-of-flight mass spectrometry (SELDI-TOF-MS) and the peak intensities of
serum C3f were higher in OA subjects compared to controls [1, 2]. Apart from our studies of C3f in Bristol OA cohorts, there
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have been no studies of this biomarker in independent cohorts, and its value as a marker of OA still remains unknown. The
purpose of this study was to determine the associations of C3f with clinical, radiographic, and biochemical markers of knee
OA using an independent cohort of OA patients from the National Institute of Health Osteoarthritis Initiative (OAI).

Methods:We used the OAI cohort for evaluating serum C3f (sC3f). Four hundred and fifteen participants were selected and
had baseline sC3f measured using ion-trap chromatography. We carried out a patient-level analysis, using the worst
affected knee. The outcome measures used in this study included: K&L grade, WOMAC pain and stiffness, Joint space

Figure 1: Pearson correlation of sC3f, sCOMP, sColl2-1 NO2, sCS846, uCTXII.

Table 1: Multivariate logistic model for association of C3f with K&L grade, JSN medial and lateral, Osteophytes medial and lateral, WOMAC pain
and stiffness.
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narrowing (JSN) medial and lateral OARSI grades, Joint space width (JSW), osteophytes medial and lateral OARSI grades.
Univariate and multivariate logistic and linear regression modelling was used to assess the association of sC3f with the out-
comes. Pearson correlation was used to evaluate the correlation of sC3f with 4 selected OA biomarkers (COMP, CS846,
CTXII, Coll2-1 NO2) which have been identified as clinically useful [3]

Results: sC3f was found to be negatively associated with K&L grades (Odd Ratio (OR) 0.9922 (95% CI: 0.9868, 0.9976) p-
value: 0.026) and JSN medial (OR: 0.9914 (95% CI: 0.986, 0.9968) p-value: 0.012) in adjusted models (Table 1). Out of the
418 subjects, 68 participants had sC3f, sCOMP, sCS846, sColl2-1 NO2 and uCTXII measurements. To evaluate the corre-
lation of sC3f and with the 4 more established biomarkers, Pearson correlation was used and found that there was no linear
relationship between sC3f and each biomarker (Figure 1). The data suggest that all biomarkers are independent of one
another which can provide additional predictive power.

Conclusion: Our data suggest that C3f could be a marker of structural changes in OA and therefore may be useful for eval-
uating disease activity in OA. C3f was not correlated with other established biomarkers suggesting that different pathways
are involved in OA pathology.
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Background/Purpose: The synovium envelopes the diarthodial joint and is composed of fibroblast-like synoviocytes (FLS)
and macrophage-like synoviocytes (MLS). In healthy joints, the synovial cavity maintains sterility and the interplay between
FLS and MLS contributes to synovial homeostasis. In the context of osteoarthritis (OA), however, the synovium undergoes
marked structural and compositional changes, characterized by leukocyte infiltration and fibrotic remodeling of the synovial
matrix. While soluble factors such as cytokines are known to regulate the behavior of FLS and MLS during OA pathogenesis,
less is known regarding how biophysical cues regulate the individual response and paracrine interactions between these
two cell types. Recent studies show that macrophages (M� ) are mechanosensitive and tune their inflammatory phenotypes
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in response to altered microenvironmental mechanics1. Here, we test the hypothesis that fibrotic remodeling and stiffening of
the synovium impacts the inflammatory secretome of synovial M� s, which in turn modulates FLS behavior.

Figure 1: Representative H&E histology of human synovium from an (A) OD and (B) TKA patient and their (C) fibrosis scores. (D) OD and (E) TKA
synovium stained for CD68, DAPI, and CCR7. (F) Quantification of CCR7 fluorescent intensity. (G) OD and (H) TKA synoviums stained for DAPI,
PRG4 and p65. Single-cell analysis of lubricin vs. nuclear p65 intensity in (I) OD and (J) TKA synovium. **P<0.01 and ***P<0.001

Figure 2: (A) Representative images of THP-1 macrophages cultured on 5 or 55 kPa polyacrylamide gels in the presence or absence of TNF-ɑ and
their corresponding (B) cell spread area. Expression of (C) pro-inflammatory M1 and (D) pro-regenerative M2 markers. *P<0.05 when comparing
substrates with the same soluble condition and #P<0.05 when comparing TNF-ɑ to no TNF-ɑ with the same substrate condition.
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Methods: IHC: Paraffin sections of human synovial tissue [n=4 healthy organ donors (OD); n=5 total knee arthroplasty
patients (TKA)] were stained for H&E or DAPI, CCR7, CD68, PRG4, and p65. M� Secretome Analyses: 5 and 55 kPa poly-
acrylamide (PA) gels were fabricated and functionalized with fibronectin. THP-1 M� s were seeded on gels and cultured with
or without 50ng/mL TNF-ɑ for 24 hours. RNA was isolated for qPCR. Conditioned media from THP-1 M� s was collected
and applied for 24 hours to human mesenchymal stem cells (hMSCs) cultured on tissue culture plastic. hMSCs were used
as a surrogate mesenchymal cell type to represent FLS. RNA was isolated from hMSCs for qPCR.

Results: TKA synovia were highly fibrotic, enlarged with hyperplasia (Fig 1A, B, C) and exhibited higher fluorescence inten-
sity for CCR7 compared to OD tissue (Fig 1D, E, F). Single-cell analysis revealed that in OD synovia, FLS stained positive for
PRG4 (lubricin) but not for NF-κB/p65 (Fig 1G,H,I). Conversely in TKA synovia, p65 signaling was apparent along with a
marked decrease in PRG4 expression (Fig 1J).

M� s cultured without TNF-ɑ exhibited moduli-dependent changes in cell morphology (Fig 2A) and TNF-ɑ increased cell
spreading at lower stiffness (Fig 2B). Expression of M1 markers increased substantially for THP-1 M� s on soft substrates
in the presence of TNF-ɑ (Fig 2C). For M2 markers, IL-10 expression was significantly reduced on 55kPa compared to
5kPa in the presence of TNF-ɑ (Fig 2D). Conditioned media from THP-1 cultured on 5kPa with TNF-ɑ induced the greatest
inflammatory activation of hMSCs (Fig3A, B).

Conclusion: Microenvironmental mechanics and biochemical signals integrate to modulate M � polarization, which in turn
affects M� communication with surrounding cells. We found that adhesion to soft hydrogels increases the inflammatory
response of M� s compared to stiff substrates. Moreover, the secretome of M� s cultured on soft substrates increased the
catabolic and inflammatory activation of hMSCs. This sheds light on a possible feed-forward cascade of disease, where the
changing biophysical environment promotes aberrant phenotypic changes.

Disclosure: S. Kim, None; C. Scanzello, None; R. Mauck, None; E. Bonnevie, GlaxoSmithKlein(GSK).
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Figure 3: Expression of (A) MMP13 and (B) MMP3 in hMSCs cultured in THP-1 conditioned media on 5 and 55 kPa with and without TNF stimu-
lation. *P<0.05, **P<0.01 and ***P<0.001
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Background/Purpose:Many osteoarthritis (OA) patients develop fibrosis of the synovial membrane leading to joint swelling,
stiffness, and pain. Synovial fibroblasts activated in the synovial membrane are responsible for excessive extracellular matrix
(ECM) formation and are key mediators of synovial fibrosis. There are currently no disease-modifying treatments approved
for OA. A better understanding of the activating mediators of fibrosis and the deposited matrix tissue profile as a conse-
quence may help guide the development of potential new treatments in OA. Nintedanib and Tofacitinib are treatments
approved for anti-fibrotic treatment of fibrotic conditions and anti-inflammatory treatment of autoimmune disease respec-
tively. In this study, we aimed to characterize the ECM profile of OA fibroblast-like synoviocytes (FLS) in response to the
known joint-related growth factor TGF-β1 and assess the effect of known anti-fibrotic and anti-inflammatory treatments on
biomarkers of fibrogenesis.

Methods: Primary human FLS were isolated from synovial membranes extracted from 10 OA patients undergoing total knee
replacement. Fibroblasts were grown in DMEMmedia containing 0.4% fetal calf serum, ficoll (to produce a crowded environ-
ment), and ascorbic acid for 12 days. Cells were cultured either without treatment (untreated), with TGF-β1 [2 ng/ml] or TGF-
β1 [2 ng/ml] together with Nintedanib [1 � M, 0.1 � M, 0.01 � M] or Tofacitinib [100 � M, 50 � M, 25 � M], and treatment
changed at day 4 and 8. Type I, III, and VI collagen formation reflecting tissue fibrogenesis (PRO-C1, PRO-C3, and PRO-
C6, respectively) were evaluated by validated ELISAs in the supernatant from days 0, 4, 8, and 12 and metabolic activity
was measured as a surrogate of viability using Alamar Blue on day 0 and 12.

Figure 1: Effect of Nintedanib and Tofacitinib on biomarkers of collagen formation
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Results: TGF-β1 stimulation increased type I, III, and VI collagen formation from day 4 through to day 12, compared to
untreated cells. Treatment with either Nintedanib or Tofacitinib reduced the metabolic activity to pre-TGF-β1 stimulated levels.
Nintedanib reduced all three markers of collagen formation in a dose-dependent manner at both 1 � M (PRO-C1: 78%; PRO-
C3: 96%; PRO-C6: 84%) and 0.1 � M (PRO-C1: 20%; PRO-C3: 47%; PRO-C6: 56%), and at 0.01 � M for PRO-C6 (25%),
compared to TGF-β1 alone (figure 1). Treatment with Tofacitinib reduced the PRO-C1 and PRO-C6 levels by 49% and
67 %, respectively, at 100 � M, while no significant effect was observed at the lower doses. Furthermore, Tofacitinib inhibited
PRO-C3 dose-dependently by 99%, 89%, and 84% at doses 100, 50, and 25 � M, respectively, compared to TGF-β1 control.

Conclusion: In summary, TGF-β1 induces a fibrogenic response in fibroblast-like synoviocytes, which is characterized by
increases in type I, III, and VI collagen. This fibrotic response is reduced by the anti-fibrotic drug Nintedanib, as well as the
anti-inflammatory JAK inhibitor Tofacitinib. These data suggest that JAK inhibitors may possess anti-fibrotic properties
and could be explored as anti-fibrotic treatments in synovial fibrosis.

Disclosure: S. Falkenløve Madsen, None; S. Madsen, None; E. Hollaar, None; T. Gantzel, None; A. Bay-Jensen,
Nordic Bioscience; C. Thudium, Nordic Bioscience.
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Background/Purpose: Degenerative joint diseases such as osteoarthritis (OA) ultimately result in the breakdown of carti-
lage. The exact underlying mechanisms of cause and progression of OA remain fairly unclear. Therefore, developing a com-
plex in vitro human joint model that mimic the 3D architecture and the metabolic, humoral and cellular interplay of the joint
components are needed to study the course of OA pathogenesis. Beside the impact of metabolic components and 3D
architecture, mechanical forces are important modulators of joint health, while aberrant forces are primary etiological factors
leading to cartilage degeneration.

Here, we aimed to (i) develop a human in vitro 3D cartilage model using alternated perfused cultivation and (ii) simulate TNFα-
mediated cartilage degradation. As a mechanical force we used the perfusion-mediated fluid shear stress (FSS) to mimic
FSS during joint movement.

Methods: Human bone marrow-derived mesenchymal stromal cells (MSC) were used to develop in vitro 3D cartilage mod-
els. These models were maintained in a bioreactor with a perfusion cycle facilitating mechanical stimulation via FSS and daily
sampling. Within the bioreactor, MSC mass cultures were subjected to FSS at 10 dyn/cm2 by medium circulation three
times a day for 1.5h. We compared the perfused approach using an optimized FSS rate, cycles, and cultivation period of
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18d to a non-perfused control. We measured cell viability, apoptosis, metabolic activity, chondrogenic gene expression
(ACAN, COMP, COL2A1, COL1A1) and matrix metalloproteinase expression (MMP-1, -3, -13).

Results: Alternate perfused long-term cultivation at 10 dyn/cm2 did not affect cell survival; instead, it reduced apoptosis
compared to the non-perfused control. It did not affect oxygen consumption but reduced glucose consumption and lactate
production and enhanced chondrogenic gene expression with reducedMMP13 and COMP gene expression compared to
the non-perfused control. Mimicking pathophysiology of OA, we stimulated the model with 100 ng/mL TNFα for 6h under
non-perfused and perfused long-term cultivation with FSS at 10 dyn/cm2. Compared to untreated perfused conditions,
TNFα stimulation (i) did not affect cell viability but enhanced apoptosis (demonstrating efficacy of stimulation), (ii) did not
affect cell respiration and glycolysis, and (iii) enhanced COMP andMMP1 expression as markers of matrix protein turnover.
Compared to TNFα-treated cells under non-perfused conditions, TNFα stimulation under perfused conditions (i) did not
affect cell survival but reduced apoptosis, (ii) did not affect respiration but reduced glycolysis, and (iii) reduced the gene
expression of IL6 but not TNFA, and (iv) diminished secreted IL-6 but enhanced TNFα. Furthermore, TNFα stimulation
(v) reduced the gene expression of matrix degrading enzymes but (vi) enhanced anabolic chondrogenic matrix proteins.

Conclusion: In a 3D model that mimics OA, FSS as a mechanical stimulus provides a metabolic "feel-good" niche that
reduces chondrocyte apoptosis, metabolic activity, and matrix metalloproteinase expression, increases matrix protein
expression and protects against TNFα-mediated cartilage degradation.

Disclosure: A. Damerau, None; D. Do Nguyen, None; C. Lubahn, None; T. Leeuw, Sanofi-Aventis Deutschland
GmbH; T. Gaber, None; F. Buttgereit, Horizon Therapeutics, Roche, Abbvie, AstraZeneca, Gruenenthal, Mundi-
pharma, Pfizer.
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Background/Purpose: In this study, we describe the discovery of a new GSTT1 gene that promotes the osteogenic differ-
entiation of adipose stem cells (ASCs). While adipose-derived stem cells have been used for regenerative medicine to treat
intractable bone diseases including osteonecrosis of femoral head and large bone defects, the osteogenic potential of ASCs
are dramatically discrepant depending on donors.

Methods: By performing RNA-seq analysis of ASCs from different donors, we identified genes that showed different
expression between a group of donors that show good osteogenic potential and other group that showed poor osteogenic
potential. A specific gene, GSTT1, which showed the largest difference in expression between the two groups, was identi-
fied. GSTT1 is a member of a protein superfamily that catalyzes the conjugation of reduced glutathione to a variety of hydro-
philic and hydrophobic compounds. To date, there are no known studies related to the role of GSTT1 gene in bone
regeneration.
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Results: In vitro studies showed that the GSTT1 gene was associated with the enhancement of osteogenic differentiation of
adipose stem cells. siRNA against GSTT1 reduced osteogenic differentiation of hASC clones that had good osteogenic
potential, whereas GSTT1 gene overexpression by electroporation enhanced osteogenic differentiation of hASC clones that
had poor osteogenic potential. GSTT1-transfected ASCs showed remarkable enhancement in the healing of critical size
long bone defect created in immunosuppressed rats, compared with control vector-transfected hASCs.

Conclusion: GSTT1 may be applied in regenerative medicine for bone regeneration to improve osteogenic differentiation of
ASCs. Also, the expression of GSTT1 gene in each clone may be used as a marker to pre-screen ASCs with good osteo-
genic for osteogenesis in cell-based treatments.

Disclosure: E. Lee, None; G. IM, None; j. Koh, None.

Fig.1 Different in vitro (a) and in vivo (b) osteogenic potential of ASCs from different donors.
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Background/Purpose: Defects in autophagy contribute to joint aging and Osteoarthritis (OA). Identifying specific auto-
phagy types could be useful for developing novel treatments for OA.

Methods: A gene expression analysis of 35 autophagy genes was performed from blood from a Prospective OA Cohort of A
Coruña (PROCOAC) of non-OA (n=18) and knee OA subjects (n=18, OA grade III-IV). The differential expression of candi-
date genes in blood (n=30/group) and knee cartilage (Non-OA, n=12; Knee OA, n=21) was confirmed. HSP90AA1, a chap-
erone mediated autophagy (CMA) mediator, was evaluated in human knee joint tissues (i.e. cartilage, meniscus, ACL and
synovium) with different KL grades (0, 2 and 4, n=3) and in both spontaneous aging mice (2, 6, 12, 18, and 30 mo, n=3)
and surgically-induced OA mice (10 weeks after surgery, n=4) by IHC. The functional consequences of HSP90AA1 defi-
ciency on inflammation, oxidative stress, senescence and apoptosis were studied in human OA chondrocytes by gene
and protein expression and flow cytometry. The potential contribution of CMA to chondrocyte homeostasis was studied
by assessing the capacity of CMA to restore proteostasis upon macroautophagy deficiency by ATG5 knockdown. To study
the therapeutic potential of targeting CMA, HSP90AA1 was overexpressed in human OA chondrocytes.

Results: 16 autophagy-related genes were significantly downregulated in knee OA subjects (p< 0.05). Macroautophagy-
related genes ATG16L2, ATG12, ATG4B and MAP1LC3B, were significantly downregulated (p< 0.05). Interestingly,
HSP90AA1 and HSPA8, CMA mediators involved in stress response and protein folding, were significantly downregulated
(p< 0.001). Confirmatory studies showed a downregulation of MAP1LC3B and HSP90AA1 in blood (p< 0.001) and cartilage
(p< 0.05) from knee OA subjects. Moreover, HSP90A was reduced in human joint tissues (i.e. cartilage, meniscus, ACL,
p< 0.05) and associated to OA severity. In mice, HSP90A reduction was observed not only in OA (p< 0.05) but also in aging
(p< 0.01). LAMP2A, a key CMA mediator, was also reduced in human OA cartilage and associated with aging in mice
(p< 0.05). Remarkably, HSP90AA1 deficiency was functionally linked to inflammation, oxidative stress, senescence and
apoptosis (p< 0.05). Moreover, LAMP2A activity was decreased upon HSP90AA1 deficiency, while mTOR signaling path-
way, p62 and active caspase 3 were increased (p< 0.05), indicating a failure in the autophagy flux that may lead to impaired
lysosomal degradation and apoptosis. Human OA chondrocytes with impaired macroautophagy through ATG5 knockdown
show reduced LC3II expression and induced activation of prbs6, a direct target of mTOR, p16 and p21 (p< 0.05). Interest-
ingly, HSP90A was increased, suggesting a compensatory activation of CMA in response to specific macroautophagy
defects. Remarkably, HSP90AA1 overexpression itself is sufficient to protect against joint damage by decreasing mTOR sig-
naling and senescence in human OA chondrocytes.
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Conclusion: Taking together, we identified HSP90A, a marker of CMA, as a key regulator of chondrocyte homeostasis
underlying a relevant mechanism in OA. A better definition of the cross-talk between CMA and macroautophagy defects
might reveal its role as a hallmark of OA.

Disclosure: I. Lorenzo-Gomez, None; u. Nogueira-recalde, None; C. garcía-Domínguez, None; N. Oreiro, None;
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Background/Purpose: Our lab has demonstrated the ability of an intra-articular liposomal formulation of an adenosine A2A
receptor (A2AR), CGS21680, to regenerate cartilage in multiple rodent OA models. At the cellular level in chondrocytes, we
have shown that activation of A2AR enhances chondrocyte homeostasis, increases mitophagy, and reduces chondrocyte
senescence. Moreover, we identified an A2AR-mediated increase in an anti-senescent, anti-aging truncated p53 variant
D133p53a in human chondrocytes. These anti-senescent effects have been recapitulated in transgenic mice overexpress-
ing D122p53. Interestingly, a 2014 study reported an endogenous N-terminal mouse p53 variant in HeLa cells (2 separate
deletions with loss of amino acids 42-89 and in-frame shift of aa 90-120) with no p53 transactivation potential and inability
to upregulate p21 expression despite retention of the first p53 transactivation domain. Hence, we first hypothesized that this
mouse p53 variant could be present in mesenchymal stem cells (MSCs), which have chondrogenic capabilities in vitro. Sec-
ondly, we hypothesized that A2AR ligation in mouse MSCs would increase expression of this variant.

Methods: Bone marrow MSCs were isolated from 12-week-old mice, treated with or without 1� M CGS21680, and RT-
qPCR was performed to assess expression of total and variant p53 using variant specific primers. Primary and secondary
gene sequence analysis was employed to evaluate the deleted/shifted region for CpG sites and G-quadruplex structures
using the Sequence Manipulation Suite and the GQRS Mapper, respectively.

Results:We did identify this variant in mouse bone marrow MSCs. Furthermore, its expression relative to total p53 was sig-
nificantly increased in the A2AR agonist treated MSCs compared to control (1.6±0.3 vs. 1.0±0.06, p=0.029, n=3). CpG site
analysis revealed that the variant corresponded to a reduction in 4 CpG sites and 3 potential G-quadruplex structures if ana-
lyzed in the antisense configuration.
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Conclusion: To our knowledge, this is the first report of this variant of mouse p53 noted in cell types aside from the initial
report noted above. While more work needs to be done in differentiated cells, A2AR agonism seems to enhance formation
of this mouse p53 variant has functional similarities to the D133p53a. Importantly, the deleted regions in this variant contain
the key senescence residues in the protein. Further, It is possible that DNA modifications such as CpG methylation and/or
alteration in G-quadruplex stability may play a role in such findings.

Disclosure: B. Friedman, None; B. Cronstein, Regenosine.
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Background/Purpose: Juvenile idiopathic arthritis (JIA) and juvenile dermatomyositis (JDM) are among the most common
forms of inflammatory autoimmune diseases in children. JDM is characterized by prominent perivascular inflammation in
affected skeletal muscles; however, the mechanisms of the vessel injury remains unknown. Anti-endothelial cell antibodies
(AECA) are frequently detected in inflammatory, infectious, and autoimmune diseases. We therefore used proteomic
approaches to identify target autoantigens for AECA in plasma from the pediatric inflammatory autoimmune diseases.

Methods: We screened plasma from children with JDM and polyarticular JIA (pJIA) for the presence of AECA by western
blotting and two-dimensional (2D) gel electrophoresis using proteins extracted from human aortic endothelial cells (HAEC).
The detected proteins were identified by peptide mass finger-printing. We used ELISA assays to corroborate the mass
spectrometry data, using plasma samples from 63 patients with JDM, 50 patients with pJIA and 40 sex- and age-matched
healthy controls (HC). The differences of autoantibody levels and the frequency of autoantibodies between the groups were
compared by Mann-Whitney U test and by chi-squared or Fisher’s exact tests, respectively.

Results: More than 600 proteins were identified as candidate targets of AECA in plasma from pediatric inflammatory auto-
immune diseases. Among these autoantigens were muscle proteins, such as tropomyosin alpha-4 (TPM4). On ELISA
assays, autoantibodies against TPM4 (anti-TPM4) were detected in 30% of patients with JDM, in 2% of patients with pJIA
(p< 0.0001), and in 0% of HC (p< 0.0001). The median plasma levels of anti-TPM4 were higher in children with JDM than
in children with pJIA (p< 0.0001), and in HC (p< 0.0001). The presence of AECA correlated with the presence of other pre-
viously described myositis-associated autoantibodies (MAAs). For example, autoantibodies against NT5C1A and Ro52
were more frequent in patients with anti-TPM4 (83%, P=0.002 and 44%, P=0.03). Interestingly, the presence of anti-
TPM4 was associated with the presence of cutaneous ulcer (53%, P=0.02), mucous membrane lesions including gingival
capillary changes (84%, P=0.02), and shawl sign rash (47%, P=0.03). Anti-TPM4-positive patients with JDM frequently
had heliotrope rash, malar erythema, and periungual capillary dilatation. Lower median serum levels of aldolase were found
in JDM children with anti-TPM4 compared to without (P=0.02). The presence of anti-TPM4 significantly correlates with use
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of IV pulse steroids and intravenous immunoglobulin therapy in JDM patients (both P=0.01). The total number of medica-
tions taken was significantly associated with the presence of anti-TPM4 (P=0.02). Furthermore, the presence of anti-
TPM4 was associated with the presence of HLA-C*04 [18.8% vs. 4.2%, OR 0.19 (95% CI 0.05- 0.72), p=0.02].

Conclusion: Autoantibodies to TPM4 in the proteome of HAEC are present in the plasma of patients with JDM, and are
novel MAAs correlating with cutaneous manifestations in JDM. Larger studies will be required to determine the clinical utility
of monitoring for these autoantibodies.

Disclosure: R. Karasawa, None; J. Jarvis, None;T. Sato, None;M.Tanaka, None;T.O’Hanlon, None;P.Noroozi-Farhadi,
None;W. A. Flegel, None; K. Yudoh, None; L. Rider, Hope Pharmaceuticals, Pfizer, Bristol-Myers Squibb(BMS).
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Background/Purpose: Juvenile idiopathic arthritis (JIA) and juvenile dermatomyositis (JDM) are among the most common
forms of inflammatory rheumatic diseases in children. Anti-endothelial cell antibodies (AECA) are frequently detected in inflamma-
tory, infectious, and autoimmune diseases. We therefore, used proteomic approaches to identify target antigens for AECA.

Methods: We screened plasma from children with JDM and polyarticular JIA (pJIA) for the presence of AECA by western
blotting and 2D gel electrophoresis using proteins extracted from human aortic endothelial cells (HAEC). We performed
mass spectrometry (MS) to identify autoantigens and used ELISA assays to corroborate the MS data, using plasma from
63 JDM patients, 50 pJIA patients and 40 sex- and age-matched healthy controls (HC).

Results: More than 600 proteins were identified as candidate targets of AECA in the plasma. Among these antigens were
muscle proteins such as peroxiredoxin 6 (Prx6) and myosin light polypeptide 6 (MYL6). On ELISA assays, anti-Prx6 were
detected in 25% of JDM patients, in 2% of pJIA patients, and in 0% of HC (both p=0.0005). Anti-MYL6 were detected in
16% of JDM patients, in 0% of pJIA patients (p=0.003), and in 0% of HC (p=0.008). The median plasma levels of anti-
Prx6 and anti-MYL6 were higher in JDM than in pJIA (both p=0.001), and in HC (both p< 0.0001). Anti-melanoma
differentiation-associated protein 5 (MDA5) were more frequent in JDM patients with anti-Prx6 (31%, P=0.04) and anti-
MYL6 (40%, P=0.03). Interstitial lung disease (ILD) was associated with the presence of anti-Prx6 (31% vs. 2%, p=0.003),
anti-MYL6 (30% vs. 6%, p< 0.05) and anti-MDA5 (44% vs. 4%, p=0.003). Interestingly, all ILD patients without anti-MDA5
had anti-Prx6. Higher median levels of creatinine and lower median levels of aldolase were found in the sera of JDM children
with anti-Prx6 compared to in those without (P=0.006 and P=0.03, respectively). The median number of hospitalizations
was higher in JDM patients with anti-MYL6 than in those without (p=0.001). Use of wheelchairs and/or assistive devices
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was associated with the presence of anti-MYL6 (p=0.002), including at last follow up (p=0.002). A history of cutaneous
ulcers was associated with the presence of anti-MYL6 (p=0.008). Disease activity at most recent evaluation and median
scores by the Steinbrocker’s functional classification were higher in JDM patients with anti-MYL6 than in those without (both
p=0.01). Anti-MYL6-positive patients with JDM had received treatment with both intravenous methylprednisolone and IVIG.
Further, JDM patients with anti-MYL6 had higher Myositis Damage Index severity of damage scores and Physician Global
Damage Assessment than those without (both p=0.02). Lastly, the presence of anti-Prx6 and anti-MYL6 was associated
with a decrease in the frequency of HLA-DPB1*04:01 [11% vs. 31%, OR 0.27 (95% CI 0.08- 0.95), p=0.04] and the pres-
ence of HLA-DRB1*11:03 (11% vs. 0%, OR not calculable, p=0.02), respectively.

Conclusion: Anti-Prx6 and anti-MYL6 in the proteome of HAEC are present in the plasma of patients with JDM. AECA may
be involved in the pathophysiology of vascular injury leading to endothelial cell damage in JDM, but larger studies are
required to determine their clinical utility.

Disclosure: R. Karasawa, None; J. Jarvis, None; T. Sato, None; M. Tanaka, None; T. O’Hanlon, None; P. Noroozi-
Farhadi, None; W. A. Flegel, None; K. Yudoh, None; L. Rider, Hope Pharmaceuticals, Pfizer, Bristol-Myers
Squibb(BMS).
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Background/Purpose: The risk of developing cardiovascular disease (CVD) through atherosclerosis in juvenile-onset sys-
temic lupus erythematosus (JSLE) patients is significantly increased. This study aimed to stratify and characterize JSLE
patients at elevated CVD-risk using patient/disease-related factors and metabolomic data from patients recruited to the
APPLE (Atherosclerosis Prevention in Paediatric Lupus Erythematosus) clinical trial, designed to assess atherosclerosis
development.

Methods: Unsupervised hierarchical clustering was performed to stratify patients by carotid intima-media thickness (cIMT)
measurements at baseline (N=151) and cIMT progression over 36 months (placebo arm only, N=60). Baseline metabolomic
profiles (250 serum metabolites) were compared between clusters using conventional statistics, univariate logistic regres-
sion, sparse Partial Least-Squares Discriminant Analysis and random forest classifier. An independent cohort (UCL-JSLE
cohort, N=89) with matching metabolomics, immunophenotyping and proteomics, was used to validate the discovered
CVD risk-related signatures from the APPLE cohort.
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Results: Baseline cIMT stratification of all patients identified 3 clusters with high, intermediate, and low baseline cIMT mea-
surements and progression trajectories over 36 months, each having distinct racial/BMI/household education/income char-
acteristics. Analysis of cIMT progression over 36 months (ΔcIMT) in the placebo group only identified 2 patient groups with
high and low cIMT progression. Unique metabolomic profiles differentiated high and low cIMT progression groups, with
good discriminatory ability (0.81 AUC in ROC analysis) using the top 6 metabolites (Total cholesterol esters, Total choles-
terol, Phospholipids in small LDL particles, Total cholesterol in small LDL particles, Free cholesterol in medium LDL particles

Figure 1. JSLE stratification based on cIMT progression at 36 months (APPLE cohort, Placebo arm, N=60).

Figure 2. JSLE stratification by top 6 metabolites (UCL-JSLE cohort, N=89).
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and Total lipids in small LDL particles) selected from the analysis. ΔcIMT in the placebo group also correlated positively with
baseline disease activity (SLEDAI), damage score (SLICC), white blood cell count, serum complement C3, blood pressure
(both systolic and diastolic) and BMI. Metabolomics signatures discovered from the APPLE placebo cohort were applied
to stratify JSLE patients in the validation cohort (UCL-JSLE), where 3 groups were identified with distinct metabolomics pro-
files indicating JSLE patients with potentially high (N= 20), intermediate (N= 43) and low (N= 26) CVD-risk according to
metabolomic stratification. Significant differences were observed in the frequency of classical monocytes (p=0.015) and
nonclassical monocytes (p=0.005) when comparing high and low CVD-risk group in the UCL-JSLE cohort.

Conclusion: Complex analysis of cIMT patterns and progression in the APPLE trial cohort identified novel key determinants
that could guide further research for CVD-risk stratification in JSLE.

Disclosure: J. Peng, None; G. Robinson, None; S. Ardoin, None; L. Schanberg, UCB, Sanofi; E. Jury, None;
C. Ciurtin, None.
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Figure 3. Monocyte frequencies compared between the high, intermediate and low CVD-risk group (UCL-JSLE cohort) stratified by top 6 metab-
olites. (* p<0.05; ** p<0.01)
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Background/Purpose: Fibroblast heterogeneity may provide critical insights into autoimmune mediated tissue damage.
Transdifferentiation to a scarring myofibroblast is characterized by expression of alpha-Smooth Muscle Actin (α-SMA),
deposition of collagen and contractile properties while another fibroblast subtype evaluated largely in tumor migration is dis-
tinguished by expression of S100 Calcium Binding Protein A4 (S100A4). Given the histologic hallmark of AV nodal fibrosis
and endocardial fibroelastosis in anti-Ro mediated cardiac neonatal lupus (NL), this study addressed the contribution of
S100A4 and α-SMA-expressing fibroblasts.

Methods: In an in vitro model of cardiac-NL, 2nd trimester human fetal cardiac fibroblasts were co-cultured with superna-
tants (sup) of macrophage-like THP-1 cells transfected with hY3 (noncoding ssRNA TLR7/8 agonist binding Ro60) and
additional treatments with readouts: immunofluorescence, flow cytometry, qPCR, and a collagen assay. S100A4 was mea-
sured in anti-Ro exposed cord bloods and expression evaluated in fetal cardiac tissue.

Results:When cultured with hY3 sup, cardiac fibroblasts differentiated into two populations, distinguished by expression of α-
SMA or S100A4. In contrast, activated TGF-β1 only resulted in expression of α-SMA (Figure 1). These results were confirmed by
flow cytometry; hY3 sup promoted expression of both α-SMA (8263±5185) and S100A4 (1316±469) whereas TGF-β1 stimu-
lated fibroblasts expressed α-SMA (9085±5867) not S100A4 (159.2±56.9) (p=0.002, N=4). Unlike TGF-β1 but similar to hY3
sup, IFNα induced dual fibroblast differentiation (α-SMA-16332±9085, S100A4-1698±806.4, p=0.008, N=3). Dual differentia-
tion induced by hY3 sup or IFNα was inhibited by anti-IFNα which had no effect on TGF-β1-induced α-SMA. hY3-treated fibro-
blasts upregulated transcription of proangiogenic cytokines IL6, IL10 and MMP13 (ECM remodeling) compared to TGF-β1 (5.7
vs 1.5, p=0.0079, N=5; 5.1 vs 0.96, p=0.032, N=3; 7.5 vs 0.8, p=0.0079, N=5) while expression indicative of collagen deposi-
tion (Col1α1) was upregulated by TGF-β1 compared to hY3 sup (4.8 vs 1.8, p=0.028, N=4). In distinction, S100A4-positive
fibroblasts uniquely degraded soluble collagen (14 ug/mL to 0.6, p=0.026, N=5). Bolstering in vivo relevance, circulating
S100A4 was elevated in cardiac-NL (N=49) compared to non-cardiac-NL (N=47) (61.6 vs 12.0 ug/mL, p< 0.0001). Remark-
ably, levels tracked with an established cardiac severity score and in twins, distinguished the affected from the unaffected neo-
nate (Figure 2). S100A4 immunostaining was observed in 3 cardiac-NL hearts focally in fibroblasts within the conducting tissue
but not in a healthy heart. α-SMA was detected in fibrotic zones while S100A4 in regions with dystrophic calcification.
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Conclusion: In vitro and in vivo experiments position the S100A4-positive fibroblast subtype alongside the canonical myo-
fibroblast in the pathogenesis of cardiac-NL. The pro-angiogenic and distinct collagenase activity may represent a thwarted
attempt to mitigate fibrotic sequelae by the collagen-secreting myofibroblast with resultant unintended soft tissue calcifica-
tion. Moreover neonatal S100A4 levels support a novel biomarker of poor prognosis.

Disclosure: C. Firl, None; R. Clancy, None; B. Cuneo, None; N. Fraser, None; M. Halushka, None; M. Masson,
None; A. Saxena, None; J. Buyon, Equillium, GlaxoSmithKlein(GSK), L and M Healthcare Communications, Janssen,
Boomcom, Merck/MSD.
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Background/Purpose: SAVI is a rare, autoinflammatory type I interferonopathy caused by gain-of-function mutations that
cause STING activation and excessive production of type I interferons and proinflammatory cytokines. SAVI is difficult-to-
treat and is associated with increased morbidity and mortality. Although Janus Kinase (JAK) inhibitors are used to treat SAVI
patients, their clinical benefit is limited, and side effects including infection and BK reactivation and cytopenias need to be
monitored. Direct STING inhibition may present a strategy to more comprehensively suppress clinically relevant signaling
pathways.
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Methods: Various disease-causing STING1 mutants: class 1 variants: p.N154S, p.V155M, and p.V147L; Class 3 variants:
p.R281Q, p.R284G, p.R284S and p.R281W, and class 4 varients:F153V, G158A, H72N were co-transfected with either
IFNB1 firefly luciferase or an NF-kB-SEAP reporter to assess IFNB1 or NF-kB activation respectively. NF-kB activation
was also examined in response to IFNAR inhibitor with anifrolumab (100ug/ml). When patients’ fibroblasts were used, cells
were stimulated with 2’3’-cGAMP(20ug/ml); 5uM STING antagonist, IFM4490, was used to block STING activation. STING,
TBK1, IRF3 phosphorylation and NFkB translocation were assessed. IFNscore were calculated by nanostring analysis. Stu-
dent T-tests group comparisons were made.

Results: HEK293T cells transfected with mutant STING constructs showed spontaneous and cGAMP-stimulated IFNB1 andNF-
kB activation. STING antagonist normalized the IFNB1 and NF-kB activation to levels of non-treatedWT cells with most constructs,
indicating significantly IFNB1 as well as NF-kB gene inhibition by the STING antagonist. In contrast, cGAMP-stimulated NF-kB-
SEAP expressionwas not inhibited by the anti-interferon alpha receptor (IFNAR) antibody, anifrolumab. In SAVI patients’ and control
fibroblasts the STING antagonist significantly blocked cGAMP-induced STING phosphorylation at pS366 residue as well as TBK1
and IRF3 phosphorylation. Fibroblasts do not spontaneously produce IFNb, but cGAMP stimulation resulted in prolonged ISG ele-
vation in patient fibroblasts compared to WT fibroblasts with rising levels at 24 hours post stimulation. The STING inhibitor inhibited
cGAMP stimulated IFNscore induction in WT and mutant fibroblasts with IFNscores almost normalized at 24 hours. The STING
antagonist also suppressed 20 30 -cGAMP- induced nuclear translocation of p65 in SAVI patients’ fibroblast.

Conclusion:We show that the STING antagonist, IFM4490 blocks STING phosphorylation and phosphorylation of downstream
targets, TBK1 and IRF3, as well as IFNB1 reporter activity. Inhibition of NFKB reporter activity with the STING antagonist but not
interferon alpha receptor inhibition confirms the requirement of direct STING inhibition in blocking both IRF3 and NFKB activation
and introduces STING inhibition as an attractive treatment strategy for SAVI patients and other STING-mediated diseases.

This study was funded in part by the IRP of NIAID, NIH.

Disclosure: S. Gaurav, None; B. Lin, None; S. Park, None; S. Venkatraman, None; D. Winkler, None; R. Goldbach-
Mansky, None.
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Background/Purpose: Patients with systemic autoinflammatory diseases (SAIDs) present with chronic and acute elevations of
proinflammatory serum cytokine and chemokine levels during exacerbations of disease flares. Compared to NOMID, patients
(pts) with “autoinflammatory interferonopathies” present with elevated interferon (IFN) scores. We profiled serum cytokines/
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chemokines and whole blood transcriptional profiles in pts with the autoinflammatory diseases CAPS, CANDLE, SAVI, NEMO-
NDAS versus healthy controls (HCs) and compared IFN cytokine and gene expression profiles between diseases.

Methods: All pts were enrolled into an IRB-approved natural history protocol (NCT02974595). RNA was extracted from pts
and HC whole blood. Transcript counts for 28 Type I IFN, 9 IFNg, and 9 NF-kB-response genes were measured by Nano-
String, and standardized scores were calculated. Levels of 64 cytokines were measured in matched serum samples.

Results: In CANDLE, SAVI and NEMO-NDAS pts, the Type I IFN score significantly correlated with the NF- � B (r=0.792,
r=0.615, r=0.696) and with the IFNγ score (r=0.615, r=0.859 and r=0.745). This was not observed in CAPS, SAAD and
IL-18opathies; in these diseases the NF- � B score correlated significantly with the IFNγ score (r=0.615, r=0.859 and
r=0.745). Interestingly, key inflammatory cytokines in NOMID were IL-1β, TNF and IL-12p70, which were most highly corre-
lated with the NF-� B score. In SAVI, serum IL-1β, IL-6 and TNF best correlated with the Type I IFN score, which in CANDLE
also included IL-18, IFNγ and IL-12 and in NEMO-NDAS was restricted to IFNγ and IL-12. Similarly, elevated markers of
endothelial and neutrophil activation correlated with the NF- � B signature in NOMID and with the Type I IFN signature in CAN-
DLE and NEMO-NDAS. Serum IFNα2 positively correlated with the Type I IFN score in CANDLE pts (r=0.74), while in NEMO-
NDAS, serum IFNγ levels correlated best with the Type I IFN score, suggesting a potential role of IFNγ in contributing to Type
I IFN score abnormalities. Whole blood cell IFNA2 transcription and serum levels only weakly correlated with serum levels in
CANDLE and SAVI but IFNG transcription did not correlate with serum levels, suggesting non-hematopoietic production
of IFNγ.

Conclusion: Distinct cytokine patterns distinguish active NOMID, SAVI, CANDLE and NEMO-NDAS pts, with proinflamma-
tory cytokines correlating with the NF- � B score in NOMID and with the Type I IFN score in CANDLE and SAVI pts. Broader
cytokine dysregulation in CANDLE and SAVI suggests complex immune dysregulation and likely reflect the contribution of
organ inflammation to the serum cytokine measures obtained. Correlation with organ inflammation may allow the develop-
ment of better biomarkers to monitor disease activity.

Disclosure: S. Park, None; A. Rastegar, None; F. Bhuyan, None; S. Alehashemi, None; D. Fink, None; D. Kuhns,
None; A. Almeida de Jesus, None; R. Goldbach-Mansky, None.
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Background/Purpose: Juvenile dermatomyositis (JDM) patients display heterogenous disease phenotypes and treatment
response patterns. Our study used a multiplexed proteomics assay for measurement of 3072 proteins in plasma of a JDM
cohort. The objectives were to (1) identify differentially regulated proteins (DRP) in JDM compared to healthy controls
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(CTL), (2) utilize weighted gene co-expression network analysis (WCGNA) to identify protein modules and (3) determine the
association of module-associated proteins with disease activity measures.

Methods: We measured plasma protein levels using the Olink® Explore 3072 panel in a cross-sectional cohort of 32 JDM
patients meeting 2017 EULAR/ACR classification criteria and 13 CTL. We phenotyped patients using the Cutaneous Der-
matomyositis Disease Area and Severity Index (CDASI), Manual Muscle Testing (MMT-8), Childhood Myositis Assessment
Scale (CMAS), and Physician’s Global Assessment of Disease Activity (PGA). We performed differential protein expression
analysis (false discovery rate, FDR< 0.10) and used linear regression models, adjusting for age, gender, disease activity,
and treatment status (p < 0.05). WGCNA was performed to identify protein modules; module protein expression z-scores
were correlated with clinical disease activity measures (Pearson correlation, p < 0.05). Ingenuity Pathway Analysis (IPA)
was performed to identify biological pathways regulated (p< 0.05) for proteins and modules.

Results:We identified 229 and 20 DRP in JDM compared to CTL using linear regression and differential protein expression anal-
ysis respectively. Top regulated pathways represented by these DRP included STAT3, death receptor signaling, and granulocyte
adhesion and diapedesis (p< 0.001). Treatment naïve JDM as compared to CTL and active JDM on treatment identified 63 and
40 DRP respectively, including CXCL10, MYOM3, IL10, IDO1, MYBPC1, NOS1 and KLHL41 (Figure 1). PGA, CDASI, MMT-8,
and CMAS associated with 70, 106, 8, and 2 proteins, respectively (Figure 2). Top proteins associating with PGA were CXCL10
(r=0.84), CCL7 (r=0.78), MYL3 (r=0.76), RBFOX3 (r=0.75), and CAPN3 (r=0.71) (Figure 2). CDASI most strongly associated with
CCL7 (r=0.77), KLHL41 (r=0.77), TNFRSF6B (r=0.73), WARS (r=0.73), and CXCL10 (r=0.72) (Figure 2). WCGNA identified five
modules, and module 4 (n=417 proteins) expression scores associated with CDASI (r=0.44, p=0.01), PGA (r=0.38, p=0.03)
and serum muscle enzyme levels. 63 proteins included in module 4 associated with at least one disease activity measure. Top
upstream regulators in module 4 (p< 0.001) were IL-1B, IL-6, and TNF. Biological pathways regulated in module 4 included acute
phase response signaling, coagulation system, and complement system (p < 0.001) (Figure 3).

Conclusion: We identified novel DRP in JDM involved in metabolic dysregulation (CAPN3 and IDO1), IFN signaling
(CXCL10) and muscle structure and myogenesis. WCGNA identified a protein module associated with JDM skin and global
disease activity enriched for proteins involved in acute phase response signaling and complement system. Further study of
candidate proteins may assist in development of personalized care for JDM patients.

Heat map of differentially regulated proteins in treatment naïve JDM patients relative to active JDM on treatment and CTL
(FDR<0.10). Each column represents an individual patient sample while each row represents a differentially expressed pro-
tein in treatment naïve JDM relative to CTL and active disease on treatment. Included DRP were those with greatest fold
change from each sub-panel from the Olink® Explore 3072 panel. Protein expression values are depicted using the color
scale shown with purple to yellow indicating increasing expression.
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Predominant regulated pathways from proteins included in module 4 identified using WGCNA. The dot size represents the
number of proteins regulated in each pathway compared to the total number of proteins in the pathway (protein ratio). The
dot color represents the -log(p-value).

Correlation of candidate protein biomarkers with PGA and CDASI (p-value <0.001)
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Background/Purpose: Upregulation of Type I interferons (IFN I), including IFNβ, is a hallmark of adult and juvenile dermato-
myositis (JDM), but its role in pathogenesis is not clearly understood. Since IFN I activates the Janus kinase (JAK)-signal
transducer and transcription (STAT) pathway, JAK inhibitors, including baricitinib (JAK 1/2 inhibitor) and tofacitinib (JAK
1/2/3 inhibitor), have therapeutic potential for JDM. Lack of adequate clinical trials, difficulty in obtaining routine JDM muscle
biopsies, and absence of a disease model hinder understanding pathologic triggers and delay development of needed ther-
apies. Using an in vitro 3D biomimetic construct derived from healthy pediatric muscle (termed “myobundles”), preliminary
work demonstrated IFNβ-associated decrease in tetanus contractile force, slowed twitch kinetics, and paradoxically
decreased fatigue.

• Aim: Determine functional effects of tofacitinib and bariciti-
nib on myobundles exposed concurrently to IFNβ.

• Hypothesis: JAK inhibitors normalize IFNβ-associated
decrease in tetanus contractile force but do not reverse
changes in twitch kinetics or fatigue.

Methods: As seen in Figure 1, myogenic cells isolated from 2 healthy pediatric donors were cultured and used to create
donor-specific myobundles based on established protocols (Madden, 2015). After growth and differentiation, myobundles
were exposed to 0 (control condition) or 20 ng/mL IFNβ for a total of 10 days. Tofacitinib 1 uM (suspended in H2O) and bar-
icitinib 500 nM (suspended in DMSO 0.01%) were introduced to culture media during the last 6 days of IFNβ exposure. Con-
trol myobundles were treated with dimethyl sulfoxide (DMSO) 0.01% at this same timepoint. On day 21 after myobundle
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Figure 1. Experimental protocol and timeline.

Figure 2. Twitch (top) and tetanus (bottom) force results across 2 donors. Mean +/- SEM depicted. Tofa = tofacitinib; Bari = baricitinib; DMSO =
dimethyl sulfoxide.
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creation, contractile force after twitch (1 Hz for 10 ms), tetanus (20 Hz for 1 s), and fatigue (20 Hz for 30 s) electrical stimula-
tion was measured. To assess kinetics, time to reach maximum force and half-relax were measured after twitch stimulation.
Fatigue percentage was determined by reduction in force after fatigue stimulation. Data was analyzed using one-way
ANOVA with multiple post hoc comparisons.

Results: Tofacitinib and baricitinib reversed IFNβ-associated twitch force reduction in one donor and significantly increased
twitch force in the other donor (Fig. 2, top). IFNβ-associated reduction in tetanus force was reversed by tofacitinib in both
donors and by baricitinib in one donor (Fig. 2, bottom). Time to maximum twitch force was increased in IFNβ-exposed myo-
bundles in one donor (p< 0.0001). This increase normalized after tofacitnib and baricitinib. Twitch time to half-relax increased
after IFNβ. This normalized after JAK inhibition (Fig. 3, top). IFNβ-associated decrease in fatigue did not reverse after tofaci-
tinib or baricitinib treatment (Fig. 3, bottom).

Figure 3. Twitch time to half relax (top) and fatigue percentage (bottom) across 2 donors. Mean +/- SEM depicted. Tofa = tofacitinib; Bari = bar-
icitinib; DMSO = dimethyl sulfoxide.
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Conclusion: JAK inhibitors tofacitinib and baricitinib reversed IFNβ-associated decrease in tetanus contractile force and slo-
wed twitch kinetics but did not change muscle fatigue for 2 donors, suggesting donor-specific response. This 3D engineered
tissue platform is a novel model to further develop for researching JDM pathogenesis and assessing therapeutic efficacy.

Disclosure: L. Covert, None; G. Truskey, None; J. Dvergsten, None.
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Background/Purpose: Valvular carditis is a serious complication of systemic autoimmune diseases. Although endothelial
cells are thought to play an important role in autoimmune valvular carditis, little is known about their specific roles in this dis-
ease process.

Methods: We performed in vivo lineage tracing of endothelial cells in the K/B.g7 mouse model of systemic autoimmune
arthritis and valvular carditis. Using immunofluorescent staining and imaging, we characterized and quantified endothelial
cells during the progression of autoimmune valvular carditis in K/B.g7 mice. We then used single-cell RNA sequencing to fur-
ther characterize lymphatic endothelial cells isolated from inflamed K/B.g7 valves using unsupervised cluster analysis and
differential gene expression. Finally, we performed immunofluorescent staining and imaging of mitral valves from patients
with rheumatic heart disease.

Results: We identified lymphatic endothelial cell networks within inflamed mitral valves of K/B.g7 mice. We showed that
these networks expand and acquire a pro-fibrotic phenotype during the progression of autoimmune valvular carditis. Block-
ing lymphangiogenesis using a small molecular inhibitor of VEGFR-3 reduced inflammation and fibrosis of mitral valves in
K/B.g7 mice but did not affect the development of arthritis. Importantly, we identified VEGFR-3-expressing lymphatic ves-
sels in mitral valves of patients with rheumatic heart disease.

Conclusion: Our study shows that lymphangiogenesis is a maladaptive, pro-fibrotic process that can be therapeutically tar-
geted in patients with autoimmune valvular carditis.

Disclosure: A. Yellamilli, None; V. Osinski, None;M. Firulyova, None; J. Auger, None; L. Meier, None; J. Faragher,
None; A. Marath, None; K. Zaitsev, None; B. Binstadt, Pfizer, Pfizer.
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Non-invasive Tape Strip Gene Expression Profiling of Lesional Juvenile
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Background/Purpose: Skin inflammation in juvenile dermatomyositis (JDM) frequently persists even in the absence of
active muscle disease. Tape stripping is a non-invasive skin sampling method that can be combined with transcriptome pro-
filing to understand the connection of cutaneous signatures to disease activity. The objectives in this study were to 1) define
gene expression signatures in lesional and non-lesional JDM skin recovered with tape stripping and 2) determine association
of expression signatures with clinical disease activity.

Methods:We utilized tape stripping to collect lesional (L) and non-lesional (NL) skin in a JDM cohort (n=28 with ≥1 NL; n=18
with ≥1 paired L) and healthy controls (CTL; n=20, NL only). JDM patients met 2017 EULAR/ACR classification criteria and
had standardized disease activity measures collected, including the Cutaneous Dermatomyositis Disease Area and Severity

Figure 1. Transcriptomic comparison of JDM_L and JDM_NL skin compared to CTL (q-value ≤ 10%) using DEGS to generate GePS networks.
The pictures display the 100 best connected genes co-cited in PubMed abstracts in the same sentence linked to a function word (most relevant
genes/interactions). Orange represents the genes that are upregulated and green represent the genes that are downregulated in JDM_NL and/or
JDM_L compared to CTL.
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Index (CDASI), Manual Muscle Testing (MMT-8), and Physician’s Global Assessment of Disease Activity (PGA). mRNA was
extracted from tape strips and RNA-seq libraries were generated and sequenced through the University of Michigan
Advanced Genomics Core. Differentially expressed genes (DEGs; p-adjusted≤10%) between groups were identified using
Limma-Voom. Literature-based pathway and network analyses were performed using Ingenuity Pathway Analysis (IPA)
and Genomatix Pathway System (GePS). Weighted gene co-expression network analysis (WGCNA) was used to identify
gene modules that were correlated with clinical measures. We also performed cell type enrichment analysis (xCell).

Results: JDM_L compared to CTL revealed 929 upregulated and 53 downregulated genes, with interferon signaling noted
as the top upregulated pathway (p< 0.0001). Literature-based central nodes unique to JDM_L included ISG15, ICAM1 and
CSF1, genes involved in interferon response, immune cell trafficking and macrophage regulation (Figure 1). JDM_NL dem-
onstrated 4,138 upregulated and 329 downregulated genes compared to CTL, with regulated pathways predominantly
involved in metabolism, angiogenesis and calcium signaling. JDM_L and JDM_NL relative to CTL displayed an overlap of
537 DEGs and highlighted common upregulation of the inflammasome pathway (p=0.0129), with increased CASP1, an acti-
vator of IL1B and IL18 (Figure 1). WGCNA of JDM_L identified 17 gene modules, with module 3 expression scores being
positively associated with CDASI activity (r=0.78, p=0.002) and PGA (r=0.63, p=0.02) and negatively associated with
MMT-8 (r=-0.66, p=0.014) (Figure 2). Module 3 was enriched for processes involving complement, innate immune system,
apoptosis, T-cell and TNF receptors (Figure 3). Cell type enrichment analysis demonstrated enrichment for myeloid cell sig-
natures, with M1 macrophage signatures in JDM_NL correlating with CDASI activity (r=0.6, p=0.0007), MMT-8 (r=-0.43,
p=0.026) and PGA (r=0.39, p=0.042).

Figure 2. Association of gene modules identified by WGCNA with JDM clinical features and disease activity measures. Heatmap displaying
the correlation value of z-scores from the JDM_L WGCNA gene expression modules with clinical correlates. Each column represents a gene
module, each row represents a different clinical correlate. Correlation coefficients are depicted using the color scale shown with red and
green indicating positive and negative correlation respectively. Significant associations on the heatmap are depicted by an asterisk (p-
value<0.05).
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Conclusion: Tape stripping in JDM skin is feasible and able to identify gene expression changes associated with disease
activity. Further analysis into association of modular expression signatures from tape stripping with disease activity and
response to therapy has the potential to develop precision medicine approaches to JDM care.

Disclosure: J. Turnier, None;C. Berthier, None;M.McClune, None; S. Vandenbergen, None; J. Gudjonsson, None;
A. Tsoi, None; J. Kahlenberg, AstraZeneca, Bristol-Myers Squibb(BMS), Eli Lilly, GlaxoSmithKlein(GSK), Janssen,
Merck/MSD, Gilead.

Figure 3. Dot plot representation of the top regulated GePS pathway-based networks (lower case) and pathway transduction networks (upper
case) from JDM_L selected WGCNA modules (p<0.05). The dot size represents the number of genes regulated in each pathway compared to
the total number of genes in the pathway (gene ratio). The dot color represents the -log(p-value).
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Background/Purpose: Kawasaki disease (KD) is an acute, febrile illness of childhood, associated with cardiac inflammation
and vasculitis of coronary arteries and sometimes other medium sized vessel. Follistatin-like protein 1 (FSTL-1) is markedly
elevated in the serum of human patients with aneurysms in KD and appears to play a major role in cardiac physiology, how-
ever, the role of FSTL-1 in cardiac inflammation is unclear. FSTL-1 protein has been found to have an anti-inflammatory role
in murine models of inflammatory arthritis. We sought to determine whether FSTL-1 deficiency would alter inflammatory
responses in a mouse model of Kawasaki disease, as well as how T cell signaling was altered in the presence of FSTL-1
protein in culture.

Methods: Knockout (KO) of the FSTL-1 gene was achieved by using tamoxifen regulated Cre/loxP system, and verified by
ELISA and RT-PCR. KD was induced via the lactobacillus casei cell wall extract (LCWE) murine model of KD. Post LCWE
cytokine production was measured by multiplex immunoassay, and FSTL-1 levels by ELISA and Western blot. Inflammatory
response in acute KD was quantified by blinded pathology review of cardiac histology and immunohistochemistry for CD3
and CD11c. Bulk RNA sequencing of cardiac tissue in knock out vs wild type mice was performed as well. Measurement
of phosphorylation of multiple T cell receptor downstream proteins was performed via flow cytometry using stimulated T
cells and other peripheral mononuclear cells.

Results: FSTL-1 serum levels were elevated four fold immediately following induction of KD and correlated with histologic
disease severity and CD3 tissue infiltration. FSTL-1 gene expression was upregulated in cardiac tissue at the acute phase
of inflammation. Measurement of glycosylated and non-glycosylated FSTL-1 protein in the cardiac tissue and serum showed
upregulation of non-glycosylated FSTL-1 in the heart, while non-glycosylated FSTL-1 was not released systemically. Serum
cytokine response was unchanged in FSTL-1 KO mice vs. WT mice in the immediate acute phase of disease. FSTL-1 defi-
ciency was associated with worsened histologic inflammation and CD3 and CD11c tissue infiltration (p< 0.01). Bulk RNA
sequencing revealed several highly downregulated genes with FSTL-1 knockout associated immunologic function and also
with receptor recycling functions. Analysis of phosphorylation of multiple proteins downstream of the T cell receptor sug-
gested alterations in the kinetics (ie, duration of activation) of ERK phosphorylation.

Conclusion: Knockout of FSTL-1 in the mouse model of Kawasaki disease resulted in increased inflammatory infiltrate in the
peri-aortic and coronary tissue, and FSTL-1 expression in wild type mice appeared correlated with degree inflammation.
This suggests a regulatory role for FSTL-1 in terms of inflammation in the heart. Altered gene expression of transcripts
related to immune function and receptor recycling (endocytosis), along with altered kinetics of T cell receptor signaling
may suggest that FSTL-1 may alter how surface receptors transmit down-stream signal, specifically in terms of sustained
vs intermittent signal transmission.

68



Flow cytometry analysis of ERK phosphorylation in T cells (with peripheral blood mononuclear cells) shows altered signal
kinetics between cells incubated with FSTL-1 protein and control settings.

Disclosure: M. Amezcua, None; J. Huang, None; M. Chen, None; R. Escalona, None; E. Dick, None;
M. Gorelik, None.
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Background/Purpose: ACPAs are present in two-thirds of patients with rheumatoid arthritis (RA) and are associated with
higher risks for severe bone erosions. The pathogenic role of ACPAs in joint inflammation has been extensively studied, pri-
marily in animal models, with mixed results. The deposition of immune complexes (ICs) of ACPAs and citrullinated antigens
(citAgs) in affected joints is largely considered as pro-inflammatory. One of the primary sources of citAgs in inflamed joints are
neutrophil extracellular traps (NETs) released by activated neutrophils. Binding of ACPAs to citAgs exposed in NETs could
generate ICs that accumulate in joints and activate infiltrating immune cells. In this study, we investigated how recombinant
ACPAs derived from RA patients affected the course and severity of CAIA, an acute-phase murine model of RA that
engages primarily the innate immune system and relies heavily on neutrophil activation.

Methods: We administered “mouse-ized” versions of patient-derived ACPAs to CAIA mice at 4 different stages of the
model: 1, Induction (Day 0); 2, Acute phase (Days 3 & 7); 3, Maximum symptoms (Day 10); and 4, Resolution (Day 13).
We also conducted in vivo imaging experiments to assess biodistribution and clearance of ACPAs. CAIA mice were injected
with fluorescently-labeled antibodies and a fluorescent probe specific for neutrophil elastase (NE), a proteolytic enzyme
released by activated neutrophils that co-localizes with NETs, and were imaged for up to 5 days.
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Results: Co-injection of ACPAs alongside the antibody cocktail that induces CAIA fully prevented the development of paw
inflammation. Furthermore, ACPAs injected at early stages of the model (d3 & d7) significantly ameliorated clinical symptoms
compared to control groups. Paw thickness in ACPA-injected groups was reduced to wild-type control levels at endpoint
(d14). Similarly, ACPA injections at d10 (max symptoms) significantly ameliorated paw inflammation compared to controls,
though to a lesser extent than when ACPAS were injected earlier in the model. Finally, ACPAs injected during the resolution
phase of CAIA (d13) did not affect either the speed or the degree of recovery from inflammation. Biodistribution experiments
with fluorescently-labeled antibodies showed that both ACPAs and isotype control accumulated preferentially in inflamed
paws, and that NE followed the same pattern. ACPAs, however, were cleared faster from paws than isotype controls, and
endpoint levels of NE in paws were significantly reduced only in ACPA-injected animals. Additionally, systemic clearance
of NE, particularly by the liver, was significantly enhanced only in ACPA-injected mice.

Conclusion: Contrary to our expectations, injection of recombinant ACPAs at early stages of CAIA both prevented and
ameliorated paw inflammation. ACPAs, however, did not affect the normal course of CAIA when injected at later stages. In
vivo imaging studies with labeled antibodies and a probe for NE (marker for NETs) showed enhanced clearance of NE only
in ACPA-injected CAIA mice. These findings suggest that clearance of NETs from inflamed joints, potentially by ICs formation
between ACPAs and NET-bound citAgs, might contribute to the amelioration of paw inflammation.

Disclosure: A. Gomez, None; C. Brewer, None; J. Moon, None; S. Acharya, None; T. Lanz, None; Q. Wang, None;
G. Min-Oo, Gilead; A. Niedziela-Majka, Gilead; W. Robinson, None.
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Background/Purpose: In clinical trials for the treatment of rheumatoid arthritis, baricitinib was shown to significantly
improve pain scores compared with anti-TNF inhibitors. This result suggests that baricitinib may regulate pain independently
of arthritis improvement. Here, we aimed to reveal the mechanism underlying the regulation of pain by baricitinib, using the
collagen antibody-induced arthritis (CAIA) mouse model.

Methods:We intragastrically administered baricitinib, celecoxib, or vehicle once per day to CAIA mice; we also administered
vehicle to control mice without CAIA (Control group). We then analyzed the four groups. We evaluated the progression of
arthritis by visual scoring, inflammatory pain by the grip strength test, and allodynia by the von Frey test. Dorsal root ganglion
(DRG) and spinal cords were harvested on day 8 or 14 following induction of arthritis, to evaluate the expression of the pain-
related molecules. We used RNA sequencing (RNAseq) and quantitative PCR to analyzed gene expression in the DRG. We
used immunohistochemistry to examine activation of glial cells in the spinal cord.
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Results: In CAIA mice with vehicle treatment (CAIA group), the progression of arthritis and decrease in grip strength were
severe around day 8 and gradually attenuated thereafter, while allodynia peaked around day 14 and was sustained. Arthritis
and grip strength were equivalently improved in the baricitinib and celecoxib groups compared with the CAIA group. How-
ever, allodynia was markedly suppressed to a level similar to that seen in the Control group by baricitinib treatment but not
by celecoxib treatment. RNAseq showed that the expression of genes related to inflammation and the immune response
increased in the DRG of the CAIA group at day 8, compared with the Control group. The upregulated genes were decreased
in the baricitinib group. Notably, the increased expression of IL-6-JAK-STAT3 pathway-related genes by CAIA was attenu-
ated by baricitinib treatment. Expression of Socs3, a representative downstream gene of the JAK/STAT pathway, was sig-
nificantly suppressed in the baricitinib group. The activation of glial cells, particularly astrocytes, was significantly more
inhibited in the spinal cords of the baricitinib group than in those of the celecoxib group at day 14.

Conclusion: Only baricitinib treatment suppressed allodynia in CAIA mice, while both baricitinib and celecoxib improved
arthritis and inflammatory pain. Baricitinib also suppressed gene expression related to the inflammation and immune
responses in the DRG of CAIA mice and the subsequent activation of astrocytes in the spinal cord. Baricitinib may contribute
to the amelioration of residual allodynia in rheumatoid arthritis via modulating the IL6-JAK-STAT3 pathway in the DRG, as
well as that of arthritis itself.

Disclosure: K. Makabe, None; Y. Omata, None; H. Okada, None; R. Chijimatsu, None; A. Terashima, None;
F. Yano, None; S. Tanaka, None; T. Saito, None.
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Figure. Evaluation of arthritis in CAIA mice. n = 4, two-way ANOVA followed by Tukey’s multiple comparisons test. Values are the means ± SEM
*p<0.05, ** p<0.01, *** p<0.001 (CAIA + Baricitinib vs CAIA)

71



Background/Purpose: Targeting the sphingosine-1-phosphate (S1P) pathway has become an attractive target for therapeutic
intervention in autoimmune diseases due to its selective impact on the migration of T- and B lymphocytes from lymphoid organs
to the periphery. Cenerimod, a selective S1P1 receptor modulator currently under investigation in a Phase IIb study
(NCT03742037) in patients diagnosed with systemic lupus erythematosus (SLE), has shown efficacy in different preclinical mod-
els of rheumatic diseases including SLE, systemic sclerosis and Sjögren’s syndrome (1-3). In this study, we investigated the effi-
cacy of cenerimod to inhibit or attenuate disease pathology in three murine preclinical models of rheumatoid arthritis (RA).

Methods: Joint swelling, autoantibody production, cellular infiltration and hematological parameters were measured in the
antigen-induced arthritis (mBSA-RA), Pristane-induced arthritis (PIA), or adjuvant-induced arthritis (AIA) animal model.

Results: The treatment with cenerimod given as either prophylactic or therapeutic treatment regimen prevented or attenu-
ated disease progression in multiple preclinical RA models. In the mBSA-RA mouse model, prophylactic treatment with cen-
erimod inhibited the acute inflammatory response post antigen challenge and prevented autoantibody formation, thus
completely abrogating the initiation of the disease. Therapeutic treatment with cenerimod at the day of disease onset further
showed a strong abrogation of joint inflammation (Fig. A). Similarly, in the rat PIA model, cenerimod treatment prevented dis-
ease development when given directly at initiation of disease, whereas treatment at day of disease onset limited further
inflammation of the joints (Fig. B). Low dose corticosteroid treatment is frequently prescribed for rapid disease management
in RA, yet its side effects do not allow chronic higher dosing for reaching full control of disease progression. In the rat AIA
model, cenerimod treatment was able to prevent disease development dose-dependently (Fig. C). Further, low dose cener-
imod was able to limit joint inflammation to the same extent as low dose corticosteroid treatment while not having a similar
negative impact on body weight over the duration of the experiment (Fig. D & E).

Conclusion: The presented data suggest a pathological role for S1P signaling in murine arthritis since cenerimod treatment
showed a highly beneficial effect in several preclinical RA models with translational value for rheumatological indications.

Disclosure: T. Hoyler, Idorsia Pharmaceuticals Ltd.; J. Scherer, Idorsia Pharmaceuticals Ltd; M. Bulle, Idorsia Phar-
maceuticals Ltd; C. Wyss, Idorsia Pharmaceuticals Ltd.; S. Froidevaux, None; M. Martinic, Idorsia Pharmaceuti-
cals Ltd..

Hindpaw thickness measurements in mBSA-RA (A), PIA (B) or AIA (C & D), and measurement of body weight (E) in pre-clinical RA models over dis-
ease duration.
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Background/Purpose:Respiratory-related diseases are among the most common causes of death in rheumatoid arthri-
tis (RA). Although autoimmune diseases are reported in higher frequency in females, lung disease of RA is dispropor-
tionately higher in men, which may be attributable to environmental and/or occupational risk factors. Prior animal
studies demonstrated potentiated autoimmunity, arthritis, and pro-fibrotic/pro-inflammatory lung disease with the
combination of airborne biohazard exposures and collagen-induced arthritis (CIA) (Poole et al. J Bone Min Res). These
interactions were more predominant in male than female mice. The current study aimed to determine whether male
hormone-dependent differences explained these observations.
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Methods: Arthritis prone male normal (intact) and castrated DBA/1J mice (n=8/group x 2 experiments) received intranasal
inhalation of lipopolysaccharide (LPS, 100 ng) daily for 5 weeks and CIA induction (collagen adjuvant injections on day
1 and day 21). At week 5, arthritis inflammatory scores, bronchoalveolar lavage fluid (BALF), lung tissues, and serum were
collected for quantification of cellular influx, inflammatory/pro-fibrotic mediators, lung autoantigens, and autoantibody
responses. Group differences were compared using Mann Whitney test.

Results: Serum testosterone levels were increased in intact (10.2±2.3 ng/ml) vs. castrated (0.1±0.03) mice. At week 5, cas-
trated mice had increased arthritis scores (mean±SEM) (1.8±0.4 vs. 0.8±0.1, p=0.03) and murine serum acute phase reac-
tant pentraxin-2 levels ( � g/ml; 233±105 vs. 52±4, p=0.02) vs. intact mice. However, CIA+LPS-induced BALF cell influx, lung
tissue infiltrates (by flow cytometry), and lung homogenate levels of pro-inflammatory fibrotic markers including C5a, IL-33,
and matrix metalloproteinases (MMPs) were reduced in castrated mice (Tables 1 and 2). Correspondingly, CIA+LPS-
induced lung histopathology and expression of lung autoantigens including malondialdehyde acetaldehyde (MAA)- and cit-
rulline (CIT)-modified lung proteins, and vimentin were reduced in castrated animals (Figure 1). There were no differences
serum anti-MAA or ACPA levels between groups of mice induced with CIA + LPS.

Conclusion: CIA+LPS modeling in male mice profoundly induces influx of inflammatory cellular infiltrates, release of pro-
inflammatory fibrotic mediators, and expression of lung autoantigens, all of which were strikingly reduced in castrated mice.
This implies that testosterone is a major contributor to the lung inflammatory response to CIA+LPS co-exposure. In contrast,
CIA+LPS-induced serum autoantibody responses were not dependent upon testosterone, and furthermore, arthritis and
systemic inflammation were enhanced in the castrated mice. These observations demonstrate a compartmentalized effect
of testosterone in this combined model and could serve to explain the epidemiologic and phenotypic differences in men
and women with RA lung disease.
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Background/Purpose: We have previously reported that IL-18 levels in the lungs, serum and bronchoalveolar lavage fluid
(BALF) were increased in patients with idiopathic pulmonary lung fibrosis (Am J Respir Cell Mol Biol. 2004;31:619-625). Fur-
thermore, we have demonstrated critical roles of IL-18 in the mouse acute lung injury which is resulting in death from inter-
stitial pneumonia induced by administration of IL-18 plus IL-2 and bleomycin-induced lung fibrosis model (Blood.
2002;99:1289-9, Am J Respir Cell Mol Biol. 2009;41:661-70). Reduced neutrophil accumulation in the lung tissues
obtained from bleomycin-treated IL-18 receptor-α (IL-18R α)- and IL-18-deficient mice was observed (Blood. 2002;
99:1289-9). We have also reported that IL-18 receptor complex could be serum biomarker of RA and these evidence clearly
indicate the involvement of IL-18 and its receptor system in inflammatory arthritis (Arthritis Res Ther. 2011;13:R52). How-
ever, it remains unclear how the IL-18/IL-18Rα signaling pathway functions in the autoimmune inflammatory arthritis. This
study investigated the contribution of IL-18/IL-18Rα signaling in autoantibody-induced arthritis.

Methods: C57BL/6 IL-18Rα gene deficient (-/-) mice were used in K/BxN serum transfer arthritis. Synovial tissue resident
neutrophils were identified myeloperoxidase-positive cells by immunohistochemistry. Murine fibroblast-like synoviocytes
(FLS) were stimulated with recombinant mouse IL-1β or IL-18. mRNA levels of IL-18, CXCL1, IL-8 and IL-1β were analyzed
in cultured cells. Synovial tissue expression of IL-18, IL-1β and CXCL1 mRNA was also investigated by RT-PCR.

Results: IL-18 mRNA expression exhibited significant upregulation in mouse inflamed synovial tissue during K/BxN serum
transfer arthritis (Fig1a). Consistent with in vivo data, mouse FLS can produce IL-18 mRNA after stimulation with recombi-
nant IL-1β (Fig 1b).

In IL-18Rα-/- mouse, we observed a less disease severity that was accompanied by lower IL-1β gene expression in the
joints as compared to WT control mice (Fig2a and d). Histomorphometric quantification of the arthritic changes in the joint
tissues confirmed the clinical assessment, with significant decreases in histopathological scores in IL-18Rα−/− (Fig. 2b and
c). Infiltration of neutrophils in the arthritic synovium was significantly reduced in IL-18Rα−/−mice compared to that of WT
B6 mice. IL-18 has been reported to induce CXC chemokines by synovial fibroblasts in rheumatoid arthritis (Figure3 a and
b). We examined the expression of neutrophil chemotaxis CXCL1 in the mouse ankle tissues and was significantly reduced
in the arthritic mouse ankles obtained from IL-18 Rα−/− mice (Fig3c). Stimulation of mouse FLS in vitro with recombinant
mouse IL-18 resulted in increased expression of CXCL1 (Figure3d). These results suggested the potential contribution of
IL-18 to neutrophil recruitment via inducing chemokine CXCL1 from murine FLS during arthritis.

Conclusion: IL-18/IL-18Rα signaling contributes to autoantibody-induced arthritis via inducing neutrophil recruitment. Inhi-
bition of IL-18/IL-18Rα signaling could be an attractive therapeutic potential target in RA.

To determine whether K/BxN serum transfer arthritis stimulates IL-18 expression, we measured the mRNA expression of IL-
18 in the synovium of WT B6mice before or 8 days after injection of K/BxN serum by RT-PCR. IL-18 mRNA was significantly
increased in mouse joints during K/BxN serum transfer arthritis (Fig. 1a). Consistent with in vivo data, mouse FLS can pro-
duce IL-18 mRNA after stimulation with recombinant IL-1β (Fig 1b).
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To explore the role of IL-18 signaling in RA mouse model, we induced K/BxN serum transfer arthritis in female B6 mice lacking the IL-18Rα. We
found that IL-18 Rα−/− mice exhibited significantly lower arthritis clinical scores and ankle thickness throughout the disease course, when com-
pared with control WT B6mice (Fig. 2a). Histomorphometric quantification of the arthritic changes in the joint tissues confirmed the clinical assess-
ment, with significant decreases in histopathological scores in IL-18Rα−/− (Fig. 2b). Figure2c provides representative images of inflammatory cell
infiltration, synovitis and bone destruction in the ankle tissues in IL-18Rα−/−mice (right) compared to control B6 WT mice (left). mRNA expression
of IL-1β was downregulated significantly in the ankle joints obtained from IL-18Rα−/− mice as compared to control mice (Fig. 2d)
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Neutrophils play critical roles for the development of K/BxN serum transfer arthritis. Neutrophils from RA synovial fluids
express IL-18Rα and promote neutrophil adhesion and migration, inflammatory cytokine and chemokine production via
IL-18 stimulation. Since we have previously reported that reduced neutrophil accumulation in the lung tissues obtained from
bleomycin-treated IL-18Rα−/− mice, we have sought to whether IL-18/IL-18R signaling contributes to neutrophil infiltration
during K/BxN serum transfer arthritis. As demonstrated in Figure 3a and b, infiltration of neutrophils in the arthritic synovium
was significantly reduced in IL-18Rα−/−mice compared to that of WT B6 mice. IL-18 has been reported to induce CXC che-
mokines by synovial fibroblasts in rheumatoid arthritis tissues . We examined the expression of neutrophil chemotaxis
CXCL1 in the mouse ankle tissues and was significantly reduced in the arthritic mouse ankles obtained from IL-18 Rα−/−
mice (Fig3c). To investigate whether IL-18 induces chemokine CXCL1 production in FLS, murine FLS were stimulated with
or without recombinant mouse IL-18 for 24 hours. Stimulation of mouse FLS in vitro with recombinant mouse IL-18 resulted
in increased expression of CXCL1 (Figure 3d).

Disclosure: S. Kaieda, None; T. Hoshino, None.
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Background/Purpose: Rheumatoid arthritis-associated interstitial lung disease (RA-ILD) is one of the pivotal extrapulmon-
ary conditions. However, the pathophysiology of RA-ILD, including the effect of disease-modifying anti-rheumatoid drugs
(DMARDs) is largely unknown. To study the effect of methotrexate and TNFα inhibitor on lung microenvironment of SKG
mice using single-nucleus RNA sequencing.

Methods:Male SKG mice of eight to ten weeks received a single intraperitoneal zymosan A (ZyA) injection to induce arthritis
and pneumonitis. We gave them twice-weekly intraperitoneal injections of PBS, methotrexate (7.5 mg/kg; MilliporeSigma),
or TNFα inhibitor (100 � g/kg; R&D Systems, Inc., Minneapolis, MN, USA). Nuclei were prepared from frozen lung tissue
under ribonuclease-free conditions by a method adapted from an existing protocol.

Results: Macroscopically, pneumonitis was most evident in SKG mice with ZyA and methotrexate treatment. A total of
59,860 nuclei were obtained from sixteen mice, four mice from each of the four groups. We classified each cell type using
previous reports on the single-nucleus cells of mouse lungs. The most frequently observed cell was the type 2 alveolar
(AT2) cell among all four groups. Alveolar epithelial cells were further subclustered into six clusters. Cluster 2 highly
expressed type 1 alveolar (AT1) cell marker genes. Interestingly, a distinct cluster 3 was observed after methotrexate treat-
ment. This distinctive alveolar epithelial cell cluster (cluster 3) showed IL-1, TNF, IFNα, and IFNγ perturbation-response sig-
natures using Library of Integrated Network-Based Cellular Signatures (LINCS) 1000 ligand perturbation analysis. In
addition, enrichment analysis revealed that cluster 3, as well as cluster 2 (i.e., AT1 cells) significantly enriched genes of
BMI1 knockout mice that fail to self-renew their lung cells after damage.

Conclusion: The current study shows that methotrexate exacerbates lung inflammation via attenuation of the regenerative
potential of AT2 cells.

Disclosure: S. Chang, None; J. Choe, None; S. Kim, None; J. Kim, None; S. Lee, None; J. Lee, None; E. Lee, None.
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Background/Purpose: Fibroblasts exert important homeostatic functions but can also drive disease pathogenesis. In rheuma-
toid arthritis (RA), synovial fibroblasts (SFs) contribute to the joint destruction by producing the osteoclast differentiation factor
receptor activator of nuclear factor-� B ligand RANKL as well as matrix metalloproteinases (MMPs) to induce bone erosion and
cartilage damage, respectively. However, themechanisms underlying the tissue-destructive fibroblast phenotype remain unclear.

Methods: We performed single-cell RNA-sequencing (scRNA-seq) and epigenomic analyses of arthritic SFs to study the
transcriptional mechanism underlying the tissue-destructive gene expression in SFs. Luciferase assay was performed to
examine the functions of candidate enhancer elements and transcription factor (TFX) in vitro. We further generated the

79



Fig.2: E3 deletion ameliorates arthritis-induced bone damage. A, Schematic showing murine serum transfer-induced arthritis (STIA) model. B, Arthritis
scores ofWT and E3-KOmice under STIA condition. P values were determined by two-tailed Mann-Whitney U-test. C, Eroded volume per bone volume
of the ankle joints in WT and E3-KO mice under untreated and STIA (day 10) conditions analyzed by micro-CT. P values were determined by two-way
ANOVA analysis followed by Turkey’s post hoc test. D, Representative micro-CT images of the ankles ofWT and E3-KOmice under untreated and STIA
conditions. The red area indicated the erosive cavities evaluated bymicro-CT analysis. E, Micro-CT analysis of bone volume per tissue volume, trabecular
spacing and number of WT and E3-KO mice at the age of 10 weeks (n=5-13) under physiological conditions. P values were determined by two-way
ANOVA analysis followed by Turkey’s post hoc test. F, Representative micro-CT images of the femurs of WT and E3-KO male mice at the age of
10 weeks, micro-CT scale bars: 1 mm.

Fig. 1: A distal enhancer element regulates RANKL gene expression in arthritic SFs. A, Epigenomic analyses of SFs from RA patients at the TNFSF11
locus (hg19) by ATAC–seq (GSE128644), H3K27ac ChIP–seq (GSE128642), BRD4 ChIP–seq and Pol II ChIP–seq (GSE148399). B, The TNFSF11 (left)
and AKAP11 (right) expression levels in RA patient-derived SFs treated with or without IL-1 and JQ1 (GSE148395). P values were determined by one-
way ANOVA analysis followed by Turkey’s post hoc test. C, Reporter assay for the measurement of mouse E1-E5 enhancer activity for RANKL gene
transcription. P values were determined by one-way ANOVA analysis followed by Turkey’s post hoc test. D, Tnfsf11 mRNA expression in the arthritic
SFs stimulated with or without TNF/PGE2. P values were determined by two-way ANOVA analysis followed by Turkey’s post hoc test.
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enhancer knockout (KO) mice and fibroblast-specificTFXconditional knockout mice and analyzed their phenotypes under
steady state and arthritic conditions.

Results: Epigenomic analysis of arthritic SFs identified five distal enhancer elements (E1 to E5) upstream of the RANKL gene
locus. Among the homologous regions of the five elements in mice, E3 was found to be capable of efficiently inducing
RANKL transcriptional activity in an in vitro reporter assay. We further identified transcription factor TFX binds to E3 region
and further enhanced RANKL gene transcription. Mice lacking E3 region displayed a reduced joint damage with a decreased
RANKL expression in SFs under arthritic conditions, while retaining normal bone metabolism at steady state. Fibroblast-
specific TFX deletion resulted in ameliorated bone and cartilage damage under arthritic conditions without affecting the
inflammation.

Conclusion: Therefore, TFX drives the polarization toward tissue-destructive fibroblasts in arthritis. These findings provide a
mechanistic basis for pathogenic fibroblast polarization in arthritis and have important clinical implications.

Disclosure: M. YAN, None;N. Komatsu, None;R. Muro, None;H. Takaba, None; T. Nitta, None;K. Okamoto, None;
M. Tsukasaki, None; H. Takayanagi, None.

Fig. 3: TFX deletion in SFs attenuates arthritic joint damage. A, Schematic depicting the E3 region upstream of the TNFSF11 transcription start site
and ChIP of TFX binding in the E3 region analyzed by q-PCR in RA patient SFs (with or without TNF/PGE2 stimulation). Data were expressed as
mean ± s.e.m. B, Reporter assay for the measurement of the mouse E3 enhancer activity for RANKL gene transcription. P values were determined
by two-way ANOVA analysis followed by Turkey’s post hoc test. C, Spearman’s correlation analysis between TFX expression and Tnfsf11,
Mmp13 and Mmp3 expression in arthritic SFs isolated from STIA mice (GSE129451). D, Arthritis scores of TFX-flox mice and TFX-ΔFib mice under
STIA condition. E, Eroded volume per bone volume of the ankle joints of TFX-flox and TFX-ΔFib mice under untreated and STIA conditions as ana-
lyzed by micro-CT. P values were determined by two-way ANOVA analysis followed by Turkey’s post hoc test. F, Representative TRAP and Saf-
ranin O staining images of the histological sections of ankle joints and the histopathological scores for bone destruction and cartilage damage
under STIA condition. P values were determined by two-tailed t-test.
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Background/Purpose: Rheumatoid arthritis (RA) is characterized by chronic joint disease and is female predominant. The
TNF-transgenic (TNF-Tg) mouse model of RA develops inflammatory-erosive arthritis and displays sexual dimorphism as
the progression of joint disease and bone erosion differs between same age sexes and females die significantly earlier than
males (1). The mechanisms behind these differences have yet to be determined. Studies suggest sex hormone variations as
a possible explanation, with androgens providing a protective effect against joint disease and TNF-mediated bone erosion
(2,3). We hypothesize that androgens’ anti-inflammatory effects mediate erosive arthritis progression.

Methods: Orchiectomies and sham control surgeries were performed on 4-week-old male TNF-Tg and wildtype (WT) mice
(n=3-8 mice/group). Micro-computed tomography (� CT) scans of hindpaws were taken at 3-months of age for each group,
and were compared with � CT data of same age TNF-Tg females (n=5). Cuboid bone volume (mm3) at 3-months was com-
pared between groups, as the cuboid was detected as one of the earliest biomarkers of TNF-Tg erosive arthritis (unpub-
lished data). Statistics were performed with a one-way ANOVA with Tukey’s post-test for cuboid bone volume
comparison, and an unpaired t-test for comparison with TNF-Tg female bone volumes. Values are reported as the mean
+/- standard deviation.

Results: 3D rendered segmented images of the hindpaws at 3-months of age showed significant bone erosion occurring in
the periarticular regions of metatarsals in orchiectomized TNF-Tg mice not seen in same age sham TNF-Tg mice or orchiec-
tomized WT mice (Fig 1 A-D). Orchiectomized TNF-Tg mice had significantly reduced cuboid bone volume than sham TNF-
Tg and WT male cohorts (0.37 ± 0.03 Orchiectomized TNF-Tg; 0.42 ± 0.06 Sham TNF-Tg; 0.45 ± 0.05 Orchiectomized
WT; 0.43 ± 0.04 Sham WT) (Fig 1E). There was similar cuboid bone volume between orchiectomized TNF-Tg mice and
female TNF-Tg mice at the same age (0.37 ± 0.03 Orchiectomized TNF-Tg Male vs 0.36 ± 0.05 TNF-Tg Female).

Conclusion: Orchiectomized TNF-Tg mice have significantly less bone volume than other male cohorts, including sham TNF-Tg
mice and orchiectomized WT mice. There was similar bone volume loss between orchiectomized TNF-Tg males and TNF-Tg
females at 3-months of age, which suggests that bone loss in orchiectomizedmalesmay be equivalent to accelerated erosive dis-
ease in females. Erosions in the orchiectomized TNF-Tg distal metatarsal-phalange periarticular region are reminiscent of focal
erosions seen in RA patients and also exhibit increased inflammatory erosive disease. These results suggest that androgens
inhibit or delay bone resorptive activity from osteoclast and osteoclastogenesis that is accelerated by TNF-mediated inflammation.
Further studies using in vivo androgen treatment and in vitro examination of androgen’s effects on osteoclast function are neces-
sary to delineate androgen mediated inhibition of bone erosion and osteoclast development.

1. Bell R.D. et al. Arthritis Rheumatol 71(9): 1512-1523. 2019.
2. Traish A. et al. J Clin Med 7(12): 549. 2018.
3. Lashkari M. et al. Electron Physician 10(3): 6500-6505. 2018.
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Natural Microbial Exposure Increases Susceptibility of C57BL/6 Mice to
Collagen-induced Arthritis

Sahar Lotfi-Emran1 and David Masopust2, 1University of Minnesota, Minneapolis, MN, 2University of Minnesota,
Department of Microbiology and Immunology, Minneapolis, MN

Figure 1. Accelerated Bone Loss in Orchiectomized TNF-Tg Mice. Representative images of 3D rendered segmented hindpaws of a 3-month-old
shamWTmale (A), orchiectomized (orchx) WTmale (B), sham TNF-Tg male (C), and orchiectomized TNF-Tg male (D), exhibit periarticular erosions
in the distal metatarsals of orchiectomized TNF-Tg males (arrows) not seen in sham TNF-Tg males or WT cohorts. The total bone volume of the
cuboid bone in the mid-hindpaw (asterisk) was compared between orchiectomized and sham TNF-Tg and WT cohorts (E) with orchiectomized
TNF-Tg males having a significantly lower bone volume. * = p<0.05; ** = p<0.01.
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Background/Purpose: Mice exposed to natural microbes (NME) develop an appropriately mature immune system, one
that resembles that of a non-neonatal human.1,2 Collagen induced arthritis is a standard protocol for induction of inflamma-
tory arthritis in susceptible mouse strains that notably does not develop in germ free conditions and whose clinical expres-
sion can be altered with manipulation of mouse microbiome.3-7 The mouse strain with the most tools, C57BL/6 (BL6), is
not susceptible to CIA.8 We demonstrate that despite comparable anti-collagen antibody production to their SPF counter-
parts, NME BL6 mice readily develop CIA. In addition, NME CIA mice harbor more neutrophils and CD8+ T cells in joints
compared to SPF counterparts.

Methods: In a BSL-3 facility, petstore mice were introduced into the cages of 8 week (wk) old BL6 mice for 8 wks. Controls
remained in SPF facilities. Following co-housing, mice received intradermal (i.d.) injection of 100 ug chicken collagen II in
complete freund’s adjuvant (CFA) and concurrent intraperitoneal (i.p.) pertussis toxin (PTx). 2-3 wks later, they received
i.d. collagen II in incomplete FA (IFA) and i.p. PTx. Collagen-absent CFA and IFA served as control. (Fig 1A). Mice were clin-
ically scored and weighed weekly as described.8 Prior to tissue harvest, mice received intravascular anti-CD45.2 antibody to
discriminate between tissue and intravascular cells.9 Knee synovial tissue was harvested as described10, digested in colla-
genase II, stained with live-dead discrimination reagent and antibodies for surface protein expression, then evaluated with
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flow cytometry. Serum was collected at multiple time points and assessed for anti-Collagen II IgG by ELISA (Chondrex,
Woodinville, WA). Data was analyzed and visualized with Graphpad prism 9.

Results: NME CIA mice weigh less than their SPF and CIA-control counterparts (Fig 1B). 73% (8 of 11) dirty mice developed
CIA, starting 28 days after induction, whereas none of the SPF or control NME mice developed disease (Fig 1C). No differ-
ence was detected in serum anti-Collagen II IgG between SPF and NME CIA mice. (Fig 1D) Comparison of synovial cells in
NME versus SPF CIA demonstrates a significant increase in neutrophils and CD8+ T cells (Fig 2). Neither B cells nor CD4+
T cells were increased in joints (Fig 2). Neither CD4+ T cells nor CD8+ T cells expressed CD25, an activation marker and a
marker of T regulatory cells. Joint CD8+ T cells are antigen experienced cells, CD44+ and CD62L low (Fig 3A). A subset
express CD69 resembling resident memory CD8+ T cells (TRM, Fig 3B). Notably, they do not express CD103, a hallmark
of CD8+ TRM in some tissues.

Conclusion: These results demonstrate that NME renders BL6 mice susceptible to CIA induced inflammatory arthritis. This
susceptibility is not associated with a difference in anti-collagen II antibody production but is associated with an accumula-
tion of joint neutrophils and CD8+ T cells resembling TRM. The disjuncture between pathologic antibody production and
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clinical disease in NME CIA parallels the noted presence of anti-citrullinated protein antibodies decades prior to clinical dis-
ease expression in human Rheumatoid Arthritis.

Disclosure: S. Lotfi-Emran, None; D. Masopust, None.
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Background/Purpose: Myeloid-derived suppressor cells (MDSCs) are heterogeneous immature myeloid cells with sup-
pressive functions. It is known that MDSCs are expanded in inflammatory sites after migrating from bone marrow (BM) or
spleen. Rheumatoid arthritis (RA) is an autoimmune disease characterized as polyarthritis. Although previous reports indi-
cate that MDSCs are increased in BM and spleen of arthritis model mice, detailed analysis of MDSCs in inflammatory joints
is very limited.

The purpose of this study is to characterize the MDSCs in the joints of autoimmune arthritis.
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Methods: We isolated CD11b+Gr1+ cells as MDSCs from joints (Jo-MDSCs), bone marrow (BM-MDSCs) and spleen (Sp-
MDSCs) of arthritis-induced SKG mice, and investigated differential expressed genes (DEGs) among MDSCs from three tis-
sues by microarray analysis. Based on the results, we analyzed the suppressive function and the osteoclast differentiation
ability of MDSCs from each organ.

Results:We detected CD11b+Gr1+ cells as MDSCs in joints of SKG arthritic mice by flowcytometric analysis and morpho-
logical inspection. Microarray analysis revealed that Jo-MDSCs had differential characteristics compared with BM-MDSCs
or Sp-MDSCs. Microarray and qPCR analysis showed that Jo-MDSCs highly expressed immunosuppressive DEGs (Pdl1,
Arg1, Egr2 and Egr3). In vitro, Jo-MDSCs suppressed CD4+ T cell proliferation with significance compared to control (%

Figure 2 Jo-MDSCs have an osteoclast differentiation potential. A, Representative images of TRAP staining which are differentiated from BM-/
Sp-/Jo-MDSCs stimulated by M-CSF and RANKL for 10 days (n=7 each). B, Cell counts of multi-nucleated cells (MNCs)/well in each group. Data
are shown as mean ± SEM. ***P <0.001, ** P<0.01, by one-way analysis of variance and Tukey’s multiple comparison test.

Figure 1 Detection of BM-, Spleen- and Joint-MDSC from autoimmune arthritis-induced SKG mice. Representative flow cytometry plots of total
MDSCs (CD11b+Gr1+ cells) (upper), May-Giemsa staining of CD11b+Gr1+ cells (MDSC) isolated from BM, spleen and joints of arthritic SKGmice
(lower).

87



proliferated cells: 44±4 % and 70±3 % for Jo-MDSCs and control, respectively; p< 0.01). Microarray analysis also revealed
that Jo-MDCSs highly expressed NF- � B non-canonical pathway DEGs (Nfkb2 and Relb), which is relevant to osteoclast dif-
ferentiation. In vitro, Jo-MDSCs differentiated into osteoclasts but not Sp-MDSCs (Count of multiple nuclei cells/well: 94±14
and 11±3 for Jo-MDSCs and Sp-MDSCs, respectively; p< 0.01).

Conclusion: Jo-MDSCs are immunosuppressive while potentially differentiate into osteoclasts.

Disclosure: Y. Fujikawa, None; S. Sendo, None; T. Nagamoto, None; Y. Yamamoto, None; T. Okano, None;
K. Nishimura, None; Y. Ueda, None; J. Saegusa, None.
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Background/Purpose: Inflammatory-erosive arthritis is exacerbated by lymphatic dysfunction (1). Mast cells (MCs) regulate
lymphatic vessels by releasing inflammatory and vasoactive mediators (e.g. histamine) (2). Previous studies emphasized the
pro-inflammatory role of MCs in rheumatoid arthritis (3), while recent studies identified their role in M2 vs. M1 macrophage
transition, and anti-inflammatory effects in tissues (4). Here we aimed to elucidate the effects of MCs on lymphatic function
and inflammatory-erosive arthritis in tumor necrosis factor transgenic (TNF-Tg) mice, which exhibit defects in ankle joint-
draining popliteal lymphatic vessels (PLVs).

Methods: Whole mount immunofluorescent microscopy (WMIFM) and toluidine blue (TB) stained histochemistry were per-
formed to quantify peri-PLV MCs. Scanning electron microscopy (SEM) was used to visualize peri-PLV MCs (n=2 wild-type
(WT) mice). Ankle bone volumeswere assessed by � CT as a biomarker of erosive arthritis inWT, TNF-Tg, andKitW-sh/W-sh (cKit-/-)
mice (5) that have a selective hematopoietic deficit in MCs. Near-infrared indocyanine green (NIR-ICG) lymphatic imaging was
used to quantify ICG clearance, an outcome measure of PLV draining function (1). 4-month-old female TNF-Tg mice received
cromolyn sodium, a clinically used MC stabilizer (3.15mg/g/day/i.p., n=6), or saline (n=5) for 3 weeks. In vivo measurements
including ICG clearance and � CT were collected at baseline and after 6-weeks of treatment, followed by ex vivo WMIFM and
TB histology.

Results: WMIFM and TB histochemistry demonstrated a significant increase in the number of peri-PLV MCs in TNF-Tg
vs. WT littermates, and SEM confirmed the peri-PLV localization of MCs (Figure 1). Moreover, the percentage of degranulat-
ing TB-stained MCs was inversely correlated with ICG clearance (Figure 1). TB-staining also identified intra-PLV MCs. Cro-
molyn sodium therapy significantly exacerbated TNF-induced bone loss, and decreased ICG clearance (Figure 2). Bone
erosions and ICG clearance were also exacerbated in cKit-/- x TNF-Tg vs. TNF-Tg mice, which was associated with a similar
reduction of PLV αSMA coverage in both groups (Figure 3).
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Figure 1. Identification of increased peri-PLV MCs with greater degranulation in TNF-Tg mice. PLVs were harvested and processed for whole
mount immunofluorescent microscopy with antibodies specific for αSMA (green) and an IgG2b isotype control (red), and representative images
of WT (A) and TNF-Tg (B) PLVs are shown. The number of peri-PLV red cells per mm of WT (n=8) and TNF-Tg (n=7) PLV from male mice at indi-
cated age was quantified, and the data for each PLV are presented with the mean ± SD (C, *p < 0.05 via unpaired t-test). Scanning electron
microscopy was performed on WT PLVs with attached peri-lymphatic tissue, and representative images obtained at x500 (D) and x5,000
(E) highlighting MCs with their typical pancake-shape (red arrows). Toluidine blue and fast green stained histochemistry was also performed on
WT (F) and TNF-Tg (G) PLVs, and representative x20 images illustrate the non-degranulating peri-PLV MCs (yellow arrow) with dark staining and
clear membrane borders in WT PLV, versus the MCs with intracellular vacuoles and ruptured plasma membranes (green arrows) associated with
TNF-Tg PLV. We also observed intra-PLV MCs (pink arrow). (H) The ratio of degranulating:non-degranulating MCs per PLV was quantified and
compared with lymphatic clearance determined by in vivo NIR-ICG imaging. The data are presented as linear regressions of ICG clearance %
vs. % degranulating mast cells (I), and % degranulating MCs vs. age (J) (n=6 for TNF-Tg, n=4 for WT). Note the significant correlation between
% degranulating mast cells and ICG clearance, and lack of relationship between % degranulating mast cells and age of mice.
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Figure 2. Cromolyn sodium exacerbates bone erosion, increases synovial hyperplasia and reduces PLV clearance in TNF-Tg mice. Ten 4-month-
old male TNF-Tg mice received baseline � CT and NIR-ICG scans to determine ankle bone volume and lymphatic clearance respectively, and were
randomized to 6-weeks of placebo (PBS) or cromolyn sodium (CS) treatment (n = 5 mice; 10 hindlimbs). Terminal � CT and NIR-ICG scans were
performed, and the % change in ankle bone volume and ICG clearance from baseline were quantified. (A) Representative volume renderings of
the talus from placebo and CS-treated mice are presented to illustrate the increased erosions (arrows) in CS treated mice. (B) The % change in
TCFI (talus + cuboid + fused navicular/lateral cuneiform + intermediate cuneiform) bone volume for each ankle is presented with the mean +/-
SD (*p<0.05). (C) Taluses from mice treated with PBS or cromolyn sodium were harvested together with PLVs for H&E and TRAP-stained histol-
ogy. Representative images are shown at x4 and x20 to illustrate the synovial hyperplasia and osteoclastic bone erosion. (D) Histomorphometry
shows trending increases in synovial and TRAP+ area, consistent with the levels of inflammatory-erosive arthritis observed by Micro-CT (A).
(E) NIR-ICG images of lower limbs from the placebo and CS-treated mice with the median% ICG clearance are presented to illustrate the decrease
in lymphatic function in CS-treated mice (**p<0.01) (F). (G) Linear regression analyses were performed to assess the correlation of % change in
TCFI bone volume vs. ICG clearance, and the data for each leg are presented with the Pearson Correlation Coefficient and p-value. Note the sig-
nificant correlation in PBS, but not CS-treated groups, suggesting a potential arthritic stage dependent effect of CS.
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Conclusion: TNF-Tg mice exhibit increased numbers of peri-PLV MCs with increased proportions of activated/
degranulated MCs, which are inversely correlated with lymphatic function. Genetic ablation of MCs and pharmacological
inhibition of MC degranulation both exacerbate TNF-induced inflammatory-erosive arthritis with decreased lymphatic clear-
ance. Together, these findings support an inflammatory role of activated/degranulated peri-PLV MCs during arthritic

Figure 3. TNF-Tg PLVs exhibit reduced PLV αSMA coverage, while bone erosions are exacerbated with increased synovial hyperplasia and oste-
oclastic bone resorption in MC deficient TNF-Tg x cKit-/- mice. (A) MC and melanocyte deficient (white fur) KitW-sh/W-sh mice in a C57/B6 back-
ground were crossed with TNF-Tg mice a C57/B6 background to generate TNF-Tg x cKit-/- dirty coat mice in a C57/B6 background. (B) PLVs
were harvested and processed for whole mount immunofluorescent microscopy. Representative x20 images of αSMA+ PLV-LMC coverage
(green) with quantification of αSMA coverage (C, αSMA coverage as a percent of total PLV area) are shown for all groups. Each data point for
αSMA coverage represents individual PLVs. Statistics: All data are reported as mean ± standard deviation (SD). Unpaired t-test, (***p < 0.001,
TNF-Tg vs. TNF-Tg x cKit-/- p = 0.2374). (D) Micro-CT was performed, and talus bone volumes (colored bone within the remaining transparent
grey ankle joint) were quantified. (E) Histologic evidence of talus bone erosion in TNF-Tg x cKit-/- mice compared to cKit-/- mice. Taluses from
TNF-%g x cKit-/- or cKit-/- mice were harvested at 4.5 month of age for histologic analysis with H&E and TRAP staining. Representative images
are shown at x4 and x20 to illustrate peri-talus inflammation and osteoclastic bone erosion. (F) Histomorphometry shows trending increases in
synovial and TRAP+ area, consistent with the levels of inflammatory-erosive arthritis observed by Micro-CT (D).
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progression, and a homeostatic role of intra-PLV MCs, in which loss of the later is dominant. Future studies to test this
hypothesis towards elucidating MC regulation of lymphatic function and arthritic flare are warranted.
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Background/Purpose: The Type 1 & 2 SLE Model was developed to better explain the signs, symptoms, and management
goals of SLE to patients. We assembled tools to discuss the Type 1 & 2 SLE Model, including patient-reported outcome
measures, physician global assessment of disease activity (PGA) scores for Type 1 and Type 2 SLE activity, EMR documen-
tation shortcuts, and a patient handout. In this pilot study, we aimed to guide the implementation of these tools in rheuma-
tology care outside of our lupus clinic with the goal of increasing the frequency of discussion of the Type 1 & 2 SLE Model.

Methods: We conducted a 4-week study at an academic rheumatology clinic. Participating providers received training on
the Type 1 & 2 SLE tools during an interactive presentation that reviewed each of the tools, summarized the approach to
treating Type 2 SLE symptoms, and case examples of scoring PGAs. During the intervention period, all SLE patients of par-
ticipating providers received a questionnaire at check-in that included the Systemic Lupus Activity Questionnaire (SLAQ) and
the ACR Fibromyalgia Severity Score. At the end of each visit, patients completed a brief, anonymous satisfaction survey.
Providers completed baseline and follow-up surveys that asked about satisfaction with care and the acceptability, appropri-
ateness, and feasibility of the intervention. Clinic notes of patients with SLE seen during the intervention period and 4-weeks
prior to the intervention period were reviewed for discussions of the Type 1 & 2 SLE Model.

Results: Sixteen of 25 eligible providers participated (3 APPs, 8 faculty, 5 fellows); 36 patients with SLE were seen in the pre-
intervention period (mean age 50, 83% female, 60% Black) and 31 patients were seen during the intervention period (mean
age 49 years, 87% female, 55% Black). Provider surveys were completed by 12 participants at baseline and 12 participants
at follow-up. At follow-up, provider surveys showed high scores for acceptability (4.0/5), appropriateness (4.15/5), and
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feasibility (4.2/5) of the intervention (Table 1). All providers agreed or completely agreed the intervention seemed possible,
and there was an increase in the proportion who felt the intervention was easy to use (50% to 83%).

The Type 1 & 2 PGAs were documented in 87% of notes. The discussion of Type 2 SLE symptoms increased from 44% to
74% of patients (p=0.02). Discussing the Type 1 & 2 SLE Model did not increase the duration of clinic visits during the inter-
vention period (Table 2).

Among 49 patients who completed surveys (19 pre-intervention and 30 intervention), satisfaction with care remained high
(Table 3). Almost all (80-95%) patients strongly agreed they felt good about their visit, they and their rheumatologist agreed
on their SLE activity, their rheumatologist gave their full attention, they were able to say everything they wanted and they
understood their care recommendations.

Conclusion: By implementing the Type 1 & 2 SLE Model, our general rheumatologists increased their discussion of Type
2 SLE symptoms without significantly increasing the duration of clinic visits. All patients remained highly satisfied with their
care. Future work will take this intervention to other rheumatology clinics to determine its impact on patient outcomes.

Table 3. Patient satisfaction before and during the intervention.

Table 1. Provider acceptability, appropriateness, and feasibility of the intervention.

Table 2. Change in outcomes in the electronic medical record.
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Background/Purpose: The growing shortage of rheumatologists threatens adequate rheumatological care. The diagnostic
delay for axial spondyloarthritis (axSpA) is particularly long, ranging between 3 to 11 years. Telemedical solutions seem
promising to overcome current limitations. Additionally, health professionals (HP) could be integrated in routine care to
increase available rheumatological workforce, enable pre-appointment preparation and accelerate therapy start. The objec-
tive of this study was to explore a new diagnostic pathway for patients with suspected axSpA (Fig. 1).

Methods: 20 patients with chronic back pain for more than 3 months were seen by an HP (T-1) prior to their actual rheuma-
tologist visit (gold-standard) (T0). The HP (MD student) independently conducted the history, physical examination, blood
collection and review of rheumatological reports. Findings were discussed with a rheumatologist to finalize diagnostics
and initiate therapy. Patients completed two symptom checkers (SC), started to continuously report ePROs (BASDAI) via
an app and received upper-arm self-sampling devices to self-collect capillary blood at home remote for C-reactive protein
(CRP) and HLA-B27. Two additional rheumatologists reviewed SC, laboratory and imaging results to investigate an asyn-
chronous telemedical diagnostic approach. The net promoter score (NPS), percentage of promoters (9-10) subtracted by
percentage of detractors (0-6), was used to investigate patient acceptance.

Results: The diagnostic delay (T-1, T0) was significantly reduced by more than 2 months (Med±IQR, 29±30 days, 100.5
±41 days, p< 0.0001). AxSpA was confirmed in 12 and neglected in 8 cases at T0. The diagnostic accuracy (axSpA yes
or no) of the two SC (Ada and Bechterew-check) and the HP was 60%, 35% and 85%, respectively. The two rheumatolo-
gists reached an accuracy of 90% (interrater agreement of 100%). At-home self-collection was successfully conducted by
80%. Patients expressed high acceptance regarding the pre-appointment student visit, self-sampling and ePRO, with
NPS of +75%, +20%, +10%, respectively.
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Conclusion: To our knowledge this is the first study exploring the potential of self-sampling, HPs and asynchronous assess-
ments to accelerate axSpA diagnosis. Our interim results show that the investigated modules are well accepted among
patients and significantly reduced current axSpA diagnostic delay.
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Fig. 1. Investigated diagnostic pathway for patients with suspected axSpA SC, symptom checker; ePRO, electronic patient reported outcome; * in
discussion with a rheumatologist to plan further diagnostics and start therapy Created with Biorender.com
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Background/Purpose: In 2005 Lehigh Valley Health Network (LVHN) instituted order sets for ANA serologic reflex testing
with the objective to facilitate more efficient patient work-up of a positive ANA. Since then, LVHN continues to offer 3 ANA
labs panels including: ANA Alone, ANA with Reflex with ANA > 1:80 reflexed by adding serologic testing, and Comprehen-
sive ANA which includes ANA and at the same time serologic testing. This serologic testing panel includes Sjogren’s anti-
bodies, dsDNA, RNP, Smith, and SCL 70. Benefits of the ANA with Reflex panel include a single visit to the laboratory,
and a more rapid cost-effective diagnostic assessment.

The goal of this quality improvement project was to determine ANA panel order frequency and appraisal of educational and
EMR interventions for more efficient and cost-effective testing.

Methods: Review of inpatient EMR records found a high frequency of Comprehensive ANA test results with a negative ANA.
An education pathway was created that delineated an approach of tests to order starting with ANA with Reflex when sus-
pecting a rheumatological disorder (Fig 1). This was directed towards departments inappropriately ordering more Compre-
hensive ANA’s: neurology, orthopedics, family medicine and internal medicine. Subsequent data review demonstrated no
change in the percentage each of the ANA panel orders. This led to LVHN Test Utilization Committee’s approval for removal
of the Comprehensive ANA order from the inpatient EMR for all specialties except rheumatology. The frequency of orders of

Figure 1: This pathway delineates the step-wise approach of tests to order when suspecting a rheumatological disorder. It highlights the ANA with
reflex as the initial test.
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the ANA with Reflex and Comprehensive ANA were compared for three months before and three the months after this EMR
intervention.

Results: This was LVHN’s first appraisal of ANA panel order frequency. The Comprehensive ANA serology was overutilized
with 64.98% of Comprehensive ANA ordered being ANA negative, and in these cases the serology panel was unnecessary
(Fig 2). The EMR intervention of removing the inpatient Comprehensive ANA resulted in a decrease in the Comprehensive
ANA testing with an associated increase in ANA with Reflex. The number of Comprehensive ANA decreased from 181 to
14 and the number of ANA with Reflex increased from 183 to 358. The ANA with reflex became the predominant ANA test
ordered at 89% (Fig 3). A small number of Comprehensive ANA panels were ordered by rheumatology. We estimated this
inpatient intervention saved the healthcare system $26,000 over 3 months. EMR removal of ANA alone panel has not been
implemented yet. The ANA Alone results were approximately 60% normal ANA’s and 40% abnormal.

Conclusion: This quality improvement project detected rheumatic test overutilization and improvement with the removal of
the EMR Comprehensive ANA serology panel combined with provider education. LVHN’s approach to ANA testing can be
replicated in healthcare systems across the country to reduce cost burden as well as improve efficiency. Our future ANA
panel assessments and EMR interventions will focus on improving ANA Alone panels and outpatient ANA testing.

Figure 3: This graph displays the frequency of each ANA test before and after intervention. Previously, comprehensive ANA and ANA with reflex
both made up the majority of all ANA tests. Following the intervention, the ANA with reflex made up the majority of all ANA tests ordered.

Figure 2: Upon review of the total comprehensive ANA ordered the in 2020 and 2021 fiscal year, 64.98% of these tests were negative. These
unnecessary tests were the target of this project.
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Background/Purpose: Lupus nephritis (LN) is one of the most serious complications of systemic lupus erythematosus
(SLE), which develops in about one-third of SLE patients within 10 years of initial diagnosis. LN is associated with consider-
able morbidity, including an increased risk of end-stage kidney diseases (ESKD), that may impose a substantial economic
burden on the healthcare system. The objective of our study was to review and summarize the evidence on costs and
healthcare resource utilization (HCU) in patients with LN.

Methods: A targeted literature review was conducted using MEDLINE/Pubmed and Embase to identify studies in adult and
juvenile patients with diagnosed LN. A search strategy was developed separately for the two databases to identify relevant
peer-reviewed articles published in English between March 2012 and March 2022, and conference abstracts indexed in
Embase since 2019. All records were screened by a single reviewer according to pre-specified inclusion and exclusion cri-
teria.<

Results: Of 4,216 records identified in the medical databases, 14 studies reported on costs and HCU in patients with
LN. The majority of studies were conducted in adult patients from the United States (US) (n=9) or Sweden (n=2). The remain-
ing studies included juvenile (n=1) or both adult and juvenile patients (n=2). In the US, adult SLE patients with LN had signif-
icantly higher utilization of outpatient visit-related services and had more hospitalization-based events per year with
approximately 6-day longer lengths of stay, compared to matched patients without SLE. Mean healthcare costs of LN man-
agement ranged from $33,500 to $51,000 per year, being 5-7-times higher compared with matched non-SLE controls.
Active LN and ESKD further increased mean annual healthcare costs to $79,000 and $262,000 per year, respectively.
Among 27,000 hospitalizations of children and adolescents with SLE in the US, over half the inpatient admissions were for
patients with LN with significantly longer length of stay compared to pediatric inpatients without LN (p< 0.01). In Sweden,
SLE patients with LN incurred significantly higher mean annual total, direct and indirect cost (Swedish krona [SEK]
229,000) compared to SLE patients with arthritis (SEK 193,000) and matched general population (SEK 60,000) (p< 0.05).
Moreover, total direct costs and its components (inpatient, pharmaceutical) were significantly higher in SLE patients with
nephritis than in those without nephritis (p=0.0001).
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Conclusion: Development of LN in SLE patients is associated with higher incremental cost of care compared with SLE
patients with other manifestations, and patients without SLE in the US and Europe. The direct healthcare costs are especially
increased in patients with active disease and those with ESKD, suggesting there is a high unmet need for effective therapies
to treat LN, prevent its complications, and reduce economic burden on the healthcare systems.
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Background/Purpose: Rheumatoid arthritis (RA) affects about 1-2% of adults with annual US costs at $19 billion. Most
studies evaluating cost of care have not had sufficient data from real-world settings to describe costs and healthcare utiliza-
tion by RA disease activity (DA) or therapy.

Methods: This retrospective study linked medical and prescription claims to disease activity measures in electronic health
record (EHR) data over 1/1/10-3/31/20 using the Optum Clinformatics Data Mart and Bendcare Columbus Real-World Evi-
dence Platform. Annual mean costs were stratified on disease activity and use of conventional synthetic (cs) DMARDs, bio-
logics, and targeted (ts) DMARDS in a 12-month baseline period. A subgroup analysis compared costs in patients initiating a
new RA therapy in the 6 months baseline to months 4-10 after initiation. <

Results: A total of 2339 patients contributed a mean of 1.42 years of follow-up. At baseline, 440 (19%) were in remission,
936 (40%) in low DA (LDA), 676 (29%) in moderate DA (MDA) and 287 (12%) in high DA (HDA). The Remission and LDA
cohorts were slightly older; all cohorts were predominantly female and Caucasian. Mean annual costs were less for patients
in remission ($40,165) versus those in MDA ($56,536) and HDA ($59,279). For patients in remission, csDMARD use was
associated with the lowest mean annual cost ($25,564), tsDMARDs highest ($75,453), and TNFi ($69,661) and non-TNFi
($57,299) intermediate. Patients in LDA were similar: $31,251 csDMARDs; $70,422 TNFi; $68,563 non-TNFi, and
$97,127 tsDMARDs. In the subgroup initiating a new RA therapy (n=137 TNFi and 107 non-TNFi), 43 (31.4%) and
28 (26.2%) attained LDA/remission (TNFi and non-TNFi respectively), and patients initiating TNFi had a shorter time to remis-
sion/LDA compared to non-TNFi initiators (123 vs. 149 days). For those on biologics, annual mean within-person medical
($-2,835.41) and inpatient costs (-$2,718.17) were lower after LDA/remission, but pharmacy costs were higher (post-pre ini-
tiation difference $18,326.69).
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Conclusion: Higher cost of care was observed as RA disease activity increased, with patients in remission having the lowest
costs. Optimizing disease activity can have substantial savings in healthcare costs although it may be offset by the cost of
targeted RA therapies.
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Background/Purpose: Diagnostic uncertainty is a common problem faced by rheumatologists. Even among patients under
the care of a rheumatologist, patients may have one rheumatic illness that evolves into another, or two rheumatic conditions
that co-exist. RA and SLE are the most common autoimmune conditions seen in rheumatology clinics, and patients with an
overlap of signs and symptoms from each of these conditions are not unusual. We used the American College of Rheuma-
tology’s RISE registry to identify different diagnostic code trajectories using RA and SLE as example conditions.

Methods: We used ICD codes from patients with data in the RISE registry. We included patients with at least 2 codes,
30 days apart for either RA or SLE and a minimum of 4 visits between Jan 2015 and June 2020. ICD codes from each visit
were extracted. Patients were classified into mutually exclusive groups: visits with RA codes only; SLE codes only; switchers
(only RA codes followed by only SLE codes or vice versa); or intercalated diagnoses (RA and SLE codes alternating over time
or both occurring on the same day). We described each cohort according to “meta-data” regarding the number and propor-
tion of visits with RA and/or SLE codes, as well as selected patient clinical characteristics.

Results: 296,815 from 232 practices were included. We found 248,740 patients with visits with RA codes only; 41,639 with
SLE only; and 6,436 patients with at least 2 codes, 30 days apart for both RA and SLE. Among these 6,436, 2% were RA
to SLE switchers; 3% were SLE to RA switchers; 95% had RA and SLE diagnoses intercalated over time (Figure). Observation
time (time from first visit to last visit during study period) was 20% higher for patients with codes for both RA and SLE compared
to those with only RA or only SLE, as was the number of distinct days with visits. The percentage of visits with RA, SLE, or both
codes varied by group – among switchers, the final diagnosis was also the diagnosis accounting for a greater proportion of the
total codes (e.g. for RA to SLE switchers, the median for percent of visits with SLE codes only was 58%). For the intercalated
group, a median of 43% of visits had both RA and SLE coded on the same day. Selected clinical characteristics of patients in
each group are also shown in Table 1: patients in any category with at least 2 SLE codes tended to be younger and were more
often non-white compared to patients with only codes for RA. Many patients with both RA and SLE codes were RF or CCP
antibody positive, which distinguished them from patients with SLE only (47% vs. 2%, p < 0.001).
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Conclusion: In this large population-based sample of patients, most patients had a stable diagnosis of either RA or SLE. A
small minority of patients switched from one diagnosis to another –more often from SLE to RA than vice versa. Our findings
support data from smaller studies suggesting that around 10% of patients with SLE codes will have a RA/SLE overlap syn-
drome. Future work will include detailed chart reviews to confirm these patterns and to define the minimum observation time
and number of codes required to achieve diagnostic certainty in patients with these conditions.
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Background/Purpose: Chronic inflammatory diseases have been associated with an increased risk of Alzheimer’s disease
(AD), yet emerging research in rheumatoid arthritis (RA) and psoriasis suggests disease and therapy might be associated
with risk of AD.1,2 Examining the relative population burden of AD in patients with various inflammatory diseases can provide
valuable insight into inflammatory risk factors and potential impacts of associated therapeutics. We examined the relative
2-year incidence and prevalence of AD in patients with RA, psoriasis or psoriatic arthritis (Ps/A), inflammatory bowel disease
(IBD), systemic lupus erythematosus (SLE) and other Medicare beneficiaries.

Methods: In this cohort study, we analyzed a 20% national sample of US Medicare patients from 2013-2015 to evaluate the
risk of AD in each inflammatory subgroup compared to other beneficiaries without these conditions or asthma. Inclusion cri-
teria included age ≥18 years, survival into 2014, and ≥12 months of Medicare A and B coverage. AD was identified by
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Medicare Chronic Condition flags in the Master Beneficiary File ( >1 International Classification of Diseases -9 or -10 codes of
331.0 or G30.0) and inflammatory subgroups using a one year baseline. Data were analyzed using multivariable logistic
regression analysis and adjusted for age, sex, and race-ethnicity to calculate adjusted odds ratios and 95% confidence
intervals (CI).

Results: Among 5,059,249 Medicare patients, we compared non-overlapping SLE (n=11,743), RA (n= 37,002), IBD
(n=181,604), Ps/A (n=46,898) to other beneficiaries (n= 4,782,002). Baseline characteristics are reported in Table 1. Nota-
bly, SLE patients were a decade younger, more often female, and twice as often Black. Table 2 shows highest 2-year AD
incidence and prevalence rates in IBD before age adjustment. In adjusted models, SLE and IBD associated with a higher risk
of 2-year AD incidence (adjusted OR 1.31, CI 1.05-1.60 and 1.17, CI 1.12-1.22, respectively, Table 3). In Ps/A and RA, AD
incidence did not differ from others.

In prevalence analysis, SLE and IBD showed the strongest odds ratios for AD (adjusted OR 1.17, CI 1.06-1.28, and 1.32, CI
1.30-1.35, respectively; Table 3). Adjusted risk of AD in RA was not statistically different, yet Ps/A had a significant negative
association with AD prevalence (adjusted OR 0.86, CI 0.82-0.90; Table 3).

Conclusion: SLE and IBD subgroups were associated with a 17-32% higher risk of AD incidence and prevalence compared
to other beneficiaries. Ps/A showed a 14% lower AD prevalence possibly reflecting coding differences or a potential protec-
tive treatment effect. Data suggest heightened risk of AD with SLE and IBD, which are chronic inflammatory diseases known
for high levels of inflammation and steroid use. Limitations include lack of treatment data or comorbidity adjusted models.
Future studies should investigate roles of inflammatory pathophysiology, comorbidity, and treatments, including anti-TNF
and steroids.
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Background/Purpose: Medication nonadherence in SLE is common and negatively impacts patient outcomes. Yet, little is
known about how to improve medication adherence in patients with SLE. We developed a provider-led adherence intervention
with the goals of identifying nonadherence, improving patient-provider communication, and facilitating logistics and increasing
motivation for taking SLE medications. The intervention encourages providers to review real-time refill data with patients; use
communication strategies such as validating the patient’s experiences, providing positive reinforcement, and asking open-ended
and nonjudgmental questions to encourage discussion; and address identified adherence barriers (Figure 1). Prior pilot testing
showed 10% improvement in medication adherence after one visit, and results from provider and patient surveys supported
intervention feasibility and acceptability. In the current study, we examined provider fidelity, time spent, and quality of patient-
provider communication during the adherence intervention to identify areas for improvement and to inform implementation.

Methods: All providers in an academic lupus clinic were asked to implement the intervention. With patients’ consent, we
audio recorded patient encounters during which the adherence intervention was performed. Patients were eligible if they
were prescribed SLE-specific medications and had a medication possession ratio < 80% based on pharmacy refill informa-
tion in the past 3 months. During analysis, we coded whether the clinician shared refill data with the patient, asked open-
ended questions regarding adherence, made nonjudgmental statements to normalize missing doses or recognize difficulty
taking medications, and used positive reinforcement, such as praising patients for good behaviors observed. Following their
clinic visit, patients were invited to participate in in-depth individual interviews about their experiences with the adherence
intervention. The interviews were audio-recorded and analyzed using applied thematic analysis.

Results: We recorded and analyzed 24 encounters among six lupus clinic physicians. Patients’median age was 37, 100%
were female, and 75% were Black. Physicians reviewed refill information with patients in 20 encounters, used positive rein-
forcement in 21, validated the patient in 17, and asked open-ended questions in 11. On average, clinicians spent 3.9 minutes
discussing medication adherence.

We interviewed 15 patients. All felt that the amount of time spent discussing lupus medications was “just right” except for
one who felt that it was slightly long in the context of an otherwise short visit. Nearly all patients described having a positive
experience with the adherence intervention.

Conclusion: We provide additional evidence to support the feasibility of incorporating the adherence intervention into rou-
tine clinical care and acceptability by patients. We also found an opportunity to improve provider training in asking open-
ended questions and using patient validation when communicating with patients about medication adherence. Future work
should test the intervention in a larger controlled setting.

Figure 1. Adherence intervention workflow with screenshot of pharmacy refill data and example language.
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Background/Purpose: Systemic lupus erythematosus (SLE) is a disease that can damage multiple organs and, along
with certain treatments, increase the risk of developing cancer, cardiovascular disease, diabetes, osteoporosis, and infec-
tions. Preventive services are essential in patients with SLE to mitigate the risks mentioned above. We aimed to evaluate
the trends of preventive services utilization in patients with systemic lupus erythematosus compared with the non-SLE
population.

Table 1. Trends of provided preventive services in patients with and without systemic lupus erythematosus (SLE) in the Lupus Midwest Network
cohort between 2015 and 2020.
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Methods: All ≥19-year-old patients with SLE in a population-based cohort on January 1, 2015, were included and matched
(1:1) by sex, age, race, and county to non-SLE comparators. Patients with SLE and comparators were followed until
February 29, 2020 (due to the beginning of restrictions secondary to the SARS-CoV-2 pandemic), emigration, or death.

Figure 1. Trends and probability of receiving preventive services among systemic lupus erythematosus patients (purple line) and their comparators
(green line) in the Lupus Midwest Network registry. Cumulative incidence of A) breast cancer screening by mammograms; B) cervical cancer
screening with Pap smear or HPV test; C) hypertension screening by office blood pressure assessment; D) hyperlipidemia screening by blood
lipids testing; E) diabetes mellitus screening by blood glucose testing and F) osteoporosis screening by DXA. Hazard ratios were adjusted for
age, sex, and race; those for breast and cervical cancer were adjusted for age and race.

Table 2. Trends of vaccine uptake in patients with and without systemic lupus erythematosus (SLE) in the Lupus Midwest Network cohort
between 2015 and 2020.
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We evaluated breast and cervical cancer, cardiovascular disease, diabetes mellitus, and osteoporosis screening based on
the US Preventive Services Task Force recommendations in effect during 2015-2020. Seasonal influenza, pneumococcal,
and herpes zoster vaccination were evaluated following the current recommendations made by the Advisory Committee
on Immunization Practices from the Centers for Disease Control and Prevention in the US during the same period. Among
both groups, we compared the rates of screenings for breast and cervical cancer, hypertension, hyperlipidemia, diabetes
mellitus, osteoporosis, and immunizations. The cumulative incidence was estimated using Aalen-Johansen methods. Cox
proportional hazards models with adjustment for age, sex, and race were used to compare screening tests and vaccination
rates between the two groups.

Results:We included 440 SLE patients and 430 non-SLE comparators. The trends of provided preventive services in patients
with and without SLE are depicted in Table 1. The probability of breast cancer screening among women with SLE was similar to
comparators (hazard ratio [HR] 1.09, 95%CI 0.85-1.39, Figure 1A), while cervical cancer screening was lower (HR 0.75, 95%CI
0.58-0.96, Figure 1B). Hypertension screening was higher among patients with SLE (HR 1.35, 95% CI 1.13-1.62, Figure 1C);
however, hyperlipidemia screening was similar to comparators (HR 1.16, 95% CI 0.96-1.41, Figure 1D). Diabetes and osteopo-
rosis screenings weremore likely to be performed for SLE patients than for comparators (HR 2.46, 95%CI 2.11-2.87, Figure 1E;
and HR 3.19, 95% CI 2.31-4.41, Figure 1F; respectively). The trends of vaccine uptake in both groups are depicted in Table 2.
Influenza and pneumococcal immunizations were higher among SLE patients (HR 1.31, 95% CI 1.12-1.54; and HR 2.06, 95%
CI 1.38-3.09; respectively), while zoster vaccination was similar (HR 1.17, 95% CI 0.81-1.69) than comparators.

Conclusion: The trends of utilization of preventive services by SLE patients vary according to screening or vaccine com-
pared with the general population. Considering the increased risk in this population, we demonstrate an opportunity for
improvement, particularly in cervical cancer, hyperlipidemia, and osteoporosis screenings and vaccinations.

Disclosure: B. Chevet, None;G. Figueroa Parra, None; J. Yang, None;M. Hocaoglu, None; S. Osei-Onomah, None;
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Background/Purpose: Care transformation in a chronic illness like RA requires delivery of health care services through a
patient-centric care model. Within an integrated delivery and finance system, our first step towards the goal of RA care trans-
formation and a shift to value-based care included implementation of a multi-faceted RA clinical care pathway.

Methods: At the Allegheny Health Network Autoimmunity Institute, RA care transformation efforts started in 2020 Q1 by an
expert panel attempting to answer the fundamental question: what does the ideal RA care look like from a patient perspec-
tive, and how do we strive to achieve it with every patient encounter? Consensus based best practices were derived and a
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RA care pathway was designed with 3 major focus areas: alignment on outcomes that matter, such as disease activity, func-
tional and quality measures (definition phase, 2020 Q1), followed by process design and implementation of prospective data
capture tools (collection phase, 2020 Q2-3), and ultimately measurements with linkage to population health and value-
based care (metric dashboards, 2020 Q3 - current) (Figure 1). The primary aim of this study was to measure adherence to
the RA care pathway best practices (table 1, target 80%), and to identify opportunities for improvement in the process. Sec-
ondary aim was to evaluate whether pathway adherence leads to improved clinical outcomes compared to usual care. A
major patient-centric aspect of our care pathway included the focus on productive interactions between an informed, acti-
vated patient (via patient education), and a prepared, proactive practice team (RA nurse navigator, clinical pharmacist,
behavioral health specialist, registered dietician, and social worker). Quarterly performance metrics were transparently
shared at monthly faculty and staff meetings.

Table 1. RA Care Pathway Performance Metrics

Figure 1. Three Focus Areas of the RA Care Pathway Initiative
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Results: Currently the RA care pathway includes 455 patients, including 55 patients that were newly diagnosed with RA
since launching pathways. Eight patients were excluded due to relocation or loss of follow up. Patient demographics and
overall dashboard metrics are detailed in table 1. Clinical Disease Activity Index (CDAI) measurement and proportion of
patients in remission/low disease activity were higher compared to upon pathway entry and compared to usual care sites
(Figure 2). Performance was noted to be below the target especially in the prevention/safety performance metrics, therefore
an immunization campaign was launched at our clinical sites in 2022 Q1 with help of our clinical pharmacist, and efforts on
staff re-education to better capture SDOH domains are underway.

Conclusion: We found that routine measurement of RA best practice metrics could help identify opportunities for care
improvement. Implementation of a RA Care Pathway comprising of management best practices and a team-based care
approach may be superior to usual care. We have implemented SDOH re-education and immunization campaigns in an
effort to improve performance in the prevention and safety domains, and introduced nursing touchpoints between visits
for patients with moderate-severe RA. Longitudinal data collection, and including patient experience, cost, and utilization
data are among our next steps towards value-based care.

Disclosure: T. Sharma, None; p. lebovitz, None; c. rajput, None; L. Mcaninch, None; e. Kraemer, None;
i. Stanescu, None; a. dore, AbbVie/Abbott, Exagen; j. ahearn, None; S. Manzi, AstraZeneca, GlaxoSmithKline
(GSK), Exagen Diagnostics Inc, AbbVie, HGS, Cugene, Lilly, UCB Advisory Board, Lupus Foundation of America.

Figure 2. Comparison of Trends of CDAI Completion at Visits and Remission/Low Disease Activity in Patients in RA Care Pathway vs Usual Care
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Background/Purpose: Data is lacking regarding modern real-world practices and disease outcomes of individuals with
childhood-onset systemic lupus erythematosus (cSLE) and lupus nephritis, especially across multiple centers. However,
researchers also lack approaches to identify end-stage kidney disease (ESKD) in patients with cSLE utilizing claims-based
algorithms. Our objective was to determine optimal definitions that can be used to identify patients with cSLE, lupus nephri-
tis, and ESKD using a large, real-world administrative claims database.

Methods: We utilized administrative claims data from IBM MarketScan Commercial and 8-State Medicaid Databases from
2006-2020. We adapted previously validated definitions to identify patients with cSLE: 1) ≥ 3 ambulatory or inpatient claims
with ICD-9 code 710.0 or ICD-10-CM code M32.* (excluding M32.0 for drug-induced lupus) with at least 30 days between
each code; 2) codes restricted to provider type pediatric rheumatology, rheumatology, pediatric nephrology, nephrology,
dermatology, or acute care hospital; and 3) age ≥ 5 and < 18 years at the time of the first SLE code. To define incident diag-
noses, we selected patients with: 1) at least 182 days between insurance enrollment and the first SLE code; and 2) no evi-
dence of prior anti-malarial or immunosuppressive use more than 182 days before the first SLE code (Figure 1). We then
adapted previously validated definitions to select the subgroup of cSLE patients with evidence of lupus nephritis using ≥ 2
ambulatory or inpatient claims with ICD-9 codes 580.*-586.*, 791.0 or ICD-10-CM codes M32.14, M32.15 with at least
30 days between each code. Finally, we defined presence of ESKD using: 1) procedure and diagnosis codes for dialysis
from any encounter; 2) procedure and diagnosis codes for kidney transplant from any encounter; or 3) ≥ 3 claims with diag-
nosis codes for ESKD from any encounter type. We considered each ESKD criteria separately and as a composite if any of
the 3 criteria were met. We calculated the frequency of patients meeting each of these criteria.

Results: From 2006-2020, we identified 2,590 individuals receiving care for cSLE in the IBM MarketScan Commercial and
8-State Medicaid Databases, of which 1,302 met criteria for an incident diagnosis. Definition for lupus nephritis was met in
580 (45%) of incident cSLE cases. Of individuals meeting the lupus nephritis definition, 166 (29%) had evidence of ESKD:
100 (17%) with dialysis, 83 (14%) with kidney transplant, and 69 (12%) with other ESKD diagnosis codes. Only 35 (4%) of

Figure 1. Criteria used to select incident cases of childhood-onset systemic lupus erythematosus.
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722 individuals with incident cSLE who did not meet lupus nephritis definition had evidence of ESKD: 24 (3%) with dialysis,
9 (1%) with kidney transplant, and 2 (0.3%) with other ESKD diagnosis codes (Table 1).

Conclusion: This study of individuals with evidence of cSLE and lupus nephritis within a US administrative claims database
revealed a relatively high frequency of meeting ESKD criteria among cSLE patients. We identified few individuals with evi-
dence of ESKD who did not meet previously validated lupus nephritis definitions; nevertheless, ESKD care should be
included in the definition of lupus nephritis when using administrative claims algorithms.

Disclosure: E. Smitherman, None; R. Chahine, None; A. Hersh, None; J. Curtis, AbbVie/Abbott, Amgen, Arthritis-
Power, Aqtual, Bendcare, Bristol-Myers Squibb(BMS), CorEvitas, FASTER, GlaxoSmithKlein(GSK), IlluminationHealth,
Janssen, Labcorp, Eli Lilly, Myriad, Novartis, Pfizer, Sanofi, Scipher, Setpoint, UCB, United Rheumatology.
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Background/Purpose: The Colombian healthcare system is under economic pressure like many other systems in the
world. In that sense, treatment choice involves cost in addition to the clinical benefits. To provide a fair comparison of Rheu-
matoid Arthritis (RA) treatments used to treat patients failing first line therapy in Colombia, a cost-per-responder analysis can
objectively estimate the impact of treatment costs on the healthcare system.

Methods: A calculation of the number needed to treat (NNT) was developed taking the second line studies after failure to
first line DMARD for anti-TNF, subcutaneous methotrexate, and tofacitinib with ACR20 at 24 weeks as the comparison out-
come for all clinical trials selected. The costs for each product were calculated by using the average price registered in the
National Price Database (SISMED) and converted into US dollars with the official rate registered by the national bank on June
8th, 2022. The average doses to calculate the monthly and 24-week treatment costs were based on the prescribing informa-
tion for each product included in the study (Table 1). As there is no 24-week study with ACR20 outcome for adalimumab and
etanercept biosimilars, the data used for the calculation was the information provided in the originator studies. Finally, the
cost per responder was calculated by multiplying the monthly cost by the length of treatment (24 weeks) with the addition
of MTX cost with an average dose of 15 mg/week as defined in the selected clinical trials.

Table 1. Frequency of individuals meeting lupus nephritis and ESKD criteria out of the total number of defined incident cSLE cases within IBMMar-
ketScan Commercial and 8-State Medicaid Databases from 2006-2020 (n=1,302).
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Results: As it is shown in Table 2, the lower NNT was achieved with adalimumab for ACR20 at 24 weeks while the highest
was obtained with SC MTX. On the other hand, in the Cost per responder analysis, the most favorable result was obtained
with SC MTX being 71% below the cost of adalimumab biosimilar which resulted in a 3,4 times higher index.

Conclusion: The cost-per-responder analysis supports the use of SC MTX as a strategy to optimize treatment costs for RA
patients failing first line DMARDs (including oral MTX) and may generate important savings for the Healthcare System.

Disclosure: M. Cardozo, Pharmalab PHL.
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Table 1. Dose Calculation and average price per product
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Background/Purpose: Disparities in long-term kidney outcomes have been documented in patients with childhood-onset
systemic lupus erythematosus (cSLE) complicated by lupus nephritis (LN). However, there remains limited understanding of
the impact of health care quality, including access to care, on disease outcomes. Our objective was to evaluate early care
utilization patterns as a measure of access in individuals identified with cSLE and LN using a large, real-world database.

Methods: We utilized administrative claims data from IBM MarketScan Commercial and 8-State Medicaid Databases from
2006-2020. We identified individuals with cSLE using: 1) ≥3 ambulatory or inpatient claims with ICD-9 710.0 or ICD-10-CM
M32.* (excluding M32.0) with ≥30 days between each code; 2) provider type pediatric rheumatology, rheumatology, pediat-
ric nephrology, nephrology, dermatology, or acute care hospital; and 3) age ≥5 and < 18 years at the time of the first SLE
code. We then selected patients with: 1) ≥182 days between insurance enrollment and the first SLE code; and 2) no evi-
dence of anti-malarial or immunosuppressant use >182 days prior to the first SLE code to define incident cases. Finally,
we identified cSLE patients with LN by ≥2 ambulatory or inpatient claims with ICD-9 580.*-586.*, 791.0 or ICD-10-CM
M32.14, M32.15 with ≥30 days between. We abstracted sex, age at first SLE code, codes for dialysis, codes for kidney
transplant, and time between first SLE and first LN code. For patients enrolled in commercial insurance, we abstracted US
geographic region and population density. For those enrolled in Medicaid, we abstracted race and ethnicity. We divided
patients by whether SLE codes or LN codes were used first. Descriptive statistics and bivariate analyses were conducted
with significance levels set to 0.05.

Results:We identified 580 individuals whomet criteria for incident cSLE with LN. Patients with LN were 82% female and had
a mean (SD) age at first SLE code of 14.5 (2.9) years (Table 1). In patients with commercial insurance, the majority were from
the US South (51%), followed by West (18%), Northeast (16%), and Midwest (15%). We noted that while there was a mean
(SD) time between first SLE and LN diagnosis codes of 0.5 (1.5) years, there was a range from -9.5 to 9.7 years. We grouped
patients into those who received SLE codes first (77%) or LN codes first (23%). In the LN codes first group, we noted a sta-
tistically higher proportion of patients with Medicaid (43% vs 29%, p=0.002), living in a rural metropolitan statistical area
(14% vs 9%, p=0.032), and of Hispanic ethnicity (28% vs 8%, p< 0.001). Patients with LN codes first were also more likely
to have evidence of kidney transplant (20% vs 13%, p=0.03).

Table 1. Characteristics of patients with incident childhood-onset lupus nephritis identified in IBM MarketScan Commercial and 8-State Medicaid
Databases from 2006-2020.
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Conclusion: In this group of individuals identified with cSLE and LN, we noted two distinct patterns of whether patients first
received SLE diagnosis codes or LN diagnosis codes. Patients who received LN codes before SLE codes were more likely
to be publicly insured, live in a rural area, have Hispanic ethnicity, and have evidence of kidney transplant. Additional analyses
are planned to better understand if these patterns reflect heterogeneous disease course or differential access to subspeci-
alty care.

Disclosure: E. Smitherman, None; R. Chahine, None; A. Hersh, None; J. Curtis, AbbVie/Abbott, Amgen, Arthritis-
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Background/Purpose: Routine management of inflammatory joint disease requires clinicians to consider an abundance of
factors unique to each patient when deciding on the most appropriate course of treatment to achieve and maintain disease
control, while minimising harm over an extended period. In Australia, eleven b/tsDMARDs from five drug classes are reim-
bursed for rheumatoid arthritis (RA) and psoriatic arthritis (PsA), and eight b/tsDMARDs from three classes for ankylosing
spondylitis (AS). Treatment choice is at the discretion of the rheumatologist who also decides, in consultation with the
patient, when it is no longer appropriate to continue treatment. The aim of this study was to understand the reasons why
b/tsDMARDs were discontinued in routine care.

Methods: Data were sourced from the OPAL dataset, which is a collection of deidentified, aggregated clinical data derived
from the electronic medical records (EMR) of 112 rheumatologists in Australia. Data is captured at the point of care in
custom-built software (Audit4, S4S Pty Ltd, Sydney, Australia) which also serves as the clinician’s prescribing
software. The reason for discontinuing treatment was documented by the rheumatologist in the patient’s EMR at the time
of the decision from a pre-defined menu. Patients were eligible for the analysis if they were aged 18-95 years, diagnosed
with RA, PsA, or AS and treated with a b/tsDMARD between Jan 2009-Mar 2022. Independent adjudication of the reason
for discontinuation was not conducted.

Results: 26,259 patients initiated a b/tsDMARD and were eligible for this study, and of these, 12,460 (47%) discontinued at
least one b/tsDMARD. A total of 59,311 b/tsDMARD initiations were recorded, 30,287 (51%) were subsequently discontin-
ued and a reason was captured for 24,136 (79.7%).
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The median time to discontinuation was 14 months for RA, 11 months for PsA, and 15 months for AS (Table 1). The most
common reason for discontinuation was lack of efficacy. Primary failure was recorded for 5.9%, 7.9% and 5.6% of discon-
tinuations for RA, PsA, and AS respectively with a median time to discontinuation of 4 months. Unspecified lack of efficacy/
partial response was recorded for 17.9% 16.4% and 16.3% of RA, PsA, and AS discontinuations, respectively at 9-10
months. Secondary failure was recorded for 7.7%, 10.0%, and 8.2% of RA, PsA, and AS discontinuations, respectively,
between 19-22 months.
5.2% of all b/tsDMARD initiations for RA were subsequently discontinued due to an adverse reaction (AR), which was
lower for PsA (4.8%) and AS (4.1%). Approximately 10% of all discontinuations were due to an AR, however less than
0.5% of discontinuations were due to serious ARs (classified as severe, life-threatening, hospitalization, significant or
permanent disability, or death). The median time to discontinuation for non-serious ARs was 6 months, 5 months,
and 8 months for RA, PsA, and AS, respectively, and 15 months for RA and 10 months for PsA and AS for
serious ARs.

Conclusion: In this large dataset derived from routine care, lack of efficacy was the most common reason for discontinuing
b/tsDMARDs. AR was recorded for 10% of discontinuations, however serious ARs leading to b/tsDMARD discontinuation
were rarely observed.

Disclosure: G. Littlejohn, None; T. Smith, None; S. Ciciriello, None; P. Youssef, Abbvie, Novartis, Janssen-Cilag, Eli
Lilly; C. Deakin, None; N. Anbumurali, None; C. OSullivan, None.

a. Percent of b/tsDMARD initiations that were subsequently discontinued b. Denominator is total b/tsDMARD discontinuations c. Classified as
‘non-serious’ or ‘medically significant’ d. Classified as ‘severe’, ‘initial/prolonged hospitalization’, ‘life-threatening’, ‘persistent or severe disabil-
ity’, or ‘death’
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Background/Purpose: Post-operative delirium and cognitive impairment are common after hip fracture. We set out
to identify risk factors and examine the association with returning home and recovery of mobility.

Methods: We used the United Kingdom National Hip Fracture Database (NHFD) clinical audit data for eligible patients
with hip fracture in England (2018-2019); excluding those with abnormal cognition (abbreviated mental test score
AMT< 8) on presentation. We used routine post-operative screening data for the 4A test (4AT) to identify those who
became delirious or developed cognitive impairment in the week after surgery. Predictors of abnormal post-operative
4AT score were identified using random effects logistic regression modelling, accounting for clustering by hospital site.
We examined associations between 4AT and return home and return to outdoor mobility at 120-days using similar
regression modelling.

Results: Of 102,663 eligible hip fracture patients, 65,075 (63.4%) had a pre-operative AMTS ≥8 and were included in
analyses. Mean age was 81.0 (S.D. 8.7) and 69.6% were female. A quarter developed an abnormal 4AT suggesting
post-operative delirium or cognitive impairment. Multiple patient and service factors were predictive of an abnormal
4AT (Figures 1 & 2); use of post-admission nerve block was associated with lower risk, but socioeconomic deprivation
or surgery that was not NICE compliant with higher risk. Patients with 4AT=1-3 were significantly less likely to return
home (OR 0.59 [95% CI 0.54, 0.65]) or regain outdoor mobility (OR 0.64 [0.57 to 0.71]). This was even more marked
in those with a 4AT≥4; OR 0.33 [0.29, 0.38] and OR 0.64 [0.54, 0.76] respectively.

Conclusion: Delirium and cognitive impairment after hip fracture surgery significantly reduce the likelihood of returning home
or to outdoor mobility. More research is required to better understand the multiple modifiable risk factors that may help to
prevent these complications.
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Figure 1: potential predictors of post-operative 4AT score = 1-3
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Figure 2: potential predictors of post-operative 4AT score = ≥4
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Disclosure: S. Hawley, None; D. Inman, None; C. Gregson, None; M. Whitehouse, None; A. Johansen, None;
A. Judge, None.
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Background/Purpose: Prior studies have projected inadequate growth in the rheumatology provider workforce to keep up
with population demand. The objective of this project was to estimate the current status and evolution over time of the adult
rheumatology workforce in the United States using administrative claims data from Medicare.

Methods: Using a 100% sample of Medicare claims from 2000 to 2019 for rheumatologic diseases augmented by multiple
external resources, we identified adult rheumatologists by National Provider Identifier (NPI) number and specialty taxonomy
codes that billed for ≥10 patients in a calendar year. Providers were classified as entering the workforce if they were not iden-
tified in a prior year, and exiting the workforce if they were not identified in the subsequent year. Demographic characteristics
of the workforce, U.S. Census definitions for rural or urban practice setting, and practice size (large practice defined as >3
physicians) were descriptively summarized.

Figure 1: Change in total rheumatologists (line) and rheumatologists entering or exiting (stacked columns) by calendar year in Medicare
claims data
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Results: There were 5,843 rheumatologists identified in Medicare claims in 2019. The active workforce in 2019 was 51%
male, the proportion of female physicians entering (37%) was greater than those exiting (25%) while the opposite was true
for male physicians (35% entering, 55% exiting). Most rheumatologists were in non-academic (89%), large practice (74%),
and urban (75%) settings. The total active physicians increased from 4304 to 5843 during the study period. There was an
increase in entering physicians from 2000 to a peak in 2008 (n=435) followed by a decline since 2013. The number of exiting
physicians has been less than the number of entering except for years (2007 and 2019).

Conclusion: The total number of practicing adult rheumatologists increased over time with a drop in physicians entering the
workforce in recent years. Ongoing work is evaluating similar changes in advanced practice providers (e.g. nurse practi-
tioners, physician assistants), and the geographic location of rheumatologists’ practices. This data can help inform policy,
training, and workforce growth initiatives to ensure adequate access to rheumatology providers for patients with rheumatic
diseases.

Disclosure: M. Mannion, None; F. Xie, Bendcare; J. FitzGerald, None; A. Mudano, None; Z. Wan, None; J. Curtis,
AbbVie/Abbott, Amgen, ArthritisPower, Aqtual, Bendcare, Bristol-Myers Squibb(BMS), CorEvitas, FASTER,
GlaxoSmithKlein(GSK), IlluminationHealth, Janssen, Labcorp, Eli Lilly, Myriad, Novartis, Pfizer, Sanofi, Scipher, Set-
point, UCB, United Rheumatology.
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Background/Purpose: Rural residence has been associated with disparities in healthcare-related outcomes in both rheu-
matic diseases and other chronic conditions. A primary causal pathway for this may be through having greater difficulty in
accessing healthcare. We sought to look at the geographical location and association on healthcare utilization.

Methods: Study participants were enrolled in the FORWARD Databank, a US-wide rheumatic disease longitudinal registry,
with an RA or OA diagnosis and a completed 6-month questionnaire. Participant home address was converted into
10 codes using RUCA code version2. This was further aggregated into 3 categories: rural small isolated, large rural, and
urban. Healthcare utilization variables such as medical visits and diagnostic tests were analyzed by geographical categories.
Anova and chi-squares tests were initially used to look at bivariate analysis between location and utilization. Double selection
LASSO with Poisson regression was used to assess the best model when modeling the association between number of
medical visits and the geographical location.

Results: Of the 38,569 participants with RA, 74.5% lived in urban areas, 12.3% in large rural areas and 13.2% in small rural
areas. For the 8,449 with OA, the distribution was very similar: 75.1% urban, 12.5% large rural and 12.5% small rural.
Table 1 presents patients characteristics for both diagnoses. RA patients who lived in urban areas had more medical visits
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as well as diagnostic tests and rheumatologist visits; for OA only the number of medical visits had a similar pattern (Table 2).
After adjusting for demographics, clinical measures, and treatments by using double selection LASSO, RA patients who
lived on urban areas had an 19% increase in medical visits per 6 months when compared to small rural areas (Table 3). Even
those who lived in large rural areas had a 6% increase on medical visits. For OA patients only when comparing urban vs rural
an increase of 13% was observed.

Conclusion: We found that geographical characteristics were associated with healthcare utilization. Patients living in urban
areas had considerably more medical visits and diagnostic tests in comparison with those who lived in small rural areas.
Future work will examine if these differences impact disease-specific outcomes.
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Background/Purpose: Prescription opioid medications are highly effective in managing acute pain, but their use for chronic
pain remains controversial. The objective of this study is to describe trends in pain medication prescribing among US
rheumatologists.

Methods: This repeated cross-sectional study identified US rheumatologists who prescribed in Medicare Part D from
2013-2018. Opioids, NSAIDs, gabapentinoids, and SNRI/TCAs were identified. Total and yearly prescribing by medication
type was analyzed using descriptive statistics and compared using one-way ANOVA testing.

Results:We identified 5,642 rheumatologists. The prescribing rate per 100 beneficiaries increased for gabapentinoids from
59.7 to 67.9 (p< 0.001) and for SNRI/TCAs from 37.0 to 45.3 (p< 0.001). It decreased for NSAIDs from 117 to
104 (p< 0.001) and for opioids from 133 to 86.0 (p< 0.001). The prescribing rate per 100 beneficiaries decreased for
short-acting opioids from 91.3 to 58.1 (p< 0.001) and for tramadol from 51.8 to 39.1 (p< 0.001). The prescribing rate for
long-acting opioids was not significantly associated with year. The total cost of prescriptions decreased for opioids, NSAIDs,
and SNRI/TCAs but increased for gabapentinoids. Geographic differences in the prescribing rate and geographical changes
over time were observed.

Conclusion: US rheumatologists have been prescribing short-acting opioids and tramadol at lower rates over time, which
corresponded with an increased prescribing rate of gabapentinoids and SNRI/TCAs. Future studies should assess whether
patients with rheumatic diseases report adequate control of chronic pain.
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Figure 1(A): 30 Day Supply of Pain Medications Prescribed per 100 Beneficiaries; Figure 1(B): 30 Day Supply of Opioids Prescribed per
100 Beneficiaries

Table 1: Characteristics of Medicare Part D Rheumatologist Prescribers from 2013 to 2018
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Disclosure: E. Valley, None; C. Pedersen, None; K. Henry, None; A. Duarte-Garcia, None; V. Sabchyshyn, None;
M. Putman, AstraZeneca, AbbVie/Abbott, Novartis.
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Figure 2(A): Geographic Patterns in Opioid Prescribing from 2013 to 2018; Figure 2(B): Changes in Opioid Prescribing Rate from 2013 to 2018
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Background/Purpose: SLE treatment is complex, with a wide variety of medications commonly prescribed. Limited evi-
dence exists in the literature with respect to treatment patterns, HCRU and costs within different lines of therapy (LOT), espe-
cially for biologics. We aimed to describe the characteristics, treatment patterns, HCRU and associated costs, in adult
patients with SLE in the US.

Methods: This retrospective observational cohort study used IBM MarketScan® Commercial and Medicare Supplemental
Databases to identify patients aged ≥18 years, with a new diagnosis code for SLE without prior SLE treatment. Patients with
a new SLE diagnostic code between January 2013 to December 2017 (index date), who had ≥24 months of continuous
enrollment both prior to this date without an SLE medication (i.e., antimalarials, immunosuppressants, or biologics) and fol-
lowing this index date started a new SLE medication, were eligible for analysis. Date of the earliest prescription for SLE treat-
ment, on or following the index date, was defined as LOT1. A new medication (added or switched to) resulted in a new LOT.
Up to 3 LOTs were considered among SLE patients newly initiating SLE treatment during follow-up. For each LOT, medica-
tion use, HCRU, and healthcare costs attributable to SLE were reported.

Results: A total of 2,476 incident SLE patients were identified and received a first LOT. The mean (SD) age was 46.9 (14.1)
years, 86.9% were female, and follow-up duration was 1,435 (472) days. 950 (38.4%) progressed to LOT2, and
418 (16.9%) moved on to LOT3 (Table 1). Hydroxychloroquine was the most commonly used medication during LOT1
(85.5%), with immunosuppressants being most frequently used in LOT2 (85.4%) and LOT3 (77.5%). Among
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immunosuppressants, methotrexate (36.6%) was the most commonly used LOT2 drug. During LOT3, 31.1% of patients
received biologics, with belimumab the most common (25.1%). The proportion of patients utilizing healthcare resources
stayed consistent across LOTs by service category, while the mean number of visits/tests/prescriptions increased with
LOT (Table 2). Mean (SD) annual total SLE medication cost per patient increased from $1,122 ($4,551) in LOT1 to $4,529
($20,092) and $10,634 ($24,188) for LOT2 and LOT3, respectively (Table 3). Other SLE-related healthcare costs also
increased from $3,855 in LOT1 to $7,429 and $12,567 in LOT2 and LOT3. The difference in total SLE-related healthcare
costs from LOT1 to LOT3 was $18,224.

Conclusion: Among US adult SLE patients with commercial health insurance, we found a variety of medications prescribed
by LOT among patients newly initiating treatment. The mean number of healthcare visits/tests/prescriptions and associated
costs, increased with LOT, with approximately half of costs driven by healthcare costs other than medication. The results
highlight the proportion of new onset SLE patients that progress to LOT3, with a consequent increase in HCRU and costs.

Disclosure: P. Masurkar, Amgen; J. Reckleff, Amgen; N. Princic, IBM Watson; B. Limone, None; H. Schwartz,
None; E. Karis, Amgen, Inc.; E. Zollars, Amgen; B. Stolshek, Amgen; K. Costenbader, Eli Lilly, Janssen, Amgen,
AstraZeneca Pharmaceuticals LP, GlaxoSmithKline(GSK), Gilead, Exagen, Neutrolis, Cel-Sci, Alkermes.
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Background/Purpose: Connective tissue disorders (CTDs) are the most frequent diseases associated with pulmonary
arterial hypertension (PAH), accounting for 11% – 28% of PAH cases. A better understanding of real-world treatment pat-
terns could help identify potential areas for improvement in the management of CTD-related PAH; thus, this study assessed
PAH treatment patterns in this population in the US.

Methods: Adult patients initiated on a PAH treatment (index date: 1st initiation date) were identified from Optum Clin-
formatics® Data Mart Databases (10/01/2015-09/30/2021). Patients had ≥1 inpatient or ≥2 outpatient PAH diagnosis
claims and ≥6 months of continuous insurance eligibility without PAH treatment before the index date (i.e., baseline period).
Eligible patients were categorized into mutually exclusive cohorts: (1) CTD+PAH: had ≥1 inpatient or ≥2 outpatient CTD diag-
nosis claims, with ≥1 claim before/on the index date; or (2) PAH: no CTD diagnosis at any time during baseline or follow-up.
Treatment patterns were assessed from the index date to the earliest of death, end of continuous insurance eligibility, or end
of data availability. A treatment regimen was defined as all PAH agents observed within 60 days of the 1st agent; a ≥90-day
gap with no PAH agents indicated treatment discontinuation. Kaplan-Meier (KM) analysis of persistence (time to 1st treat-
ment change) and time to combination therapy was performed.
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Results: Among 728 patients in the CTD+PAH cohort and 4,023 patients in the PAH cohort, average follow-up was 18.8
and 19.6 months, respectively. Mean age was 64.2 and 69.1 years in the CTD+PAH and PAH cohorts, with 85.7% and
60.8% female, respectively. For both cohorts, the most common 1st treatment regimens observed were sildenafil

Abbreviations: CI: confidence interval; CTD: connective tissue disorder; PAH: pulmonary arterial hypertension.

Abbreviations: CTD: connective tissue disorder; ERA: endothelin receptor antagonist; PAH: pulmonary arterial hypertension; PDE5i: phosphodies-
terase type 5 inhibitor; PPA, prostacyclin pathway agent; SGC: soluble guacylate cyclase inhibitor. Note: [1] All agents received are listed regard-
less of whether they were used as monotherapy or combination therapy.
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(CTD+PAH: 38.7%; PAH: 51.5%), tadalafil (10.0%; 9.4%), and macitentan (8.1%; 5.4%) in monotherapy. Sildenafil, tadalafil,
and macitentan were also the most frequent agents included in any of the first 3 treatment regimens (Figure 1). Combination
therapy was more frequent in the CTD+PAH cohort than in the PAH cohort (any regimen: 40.9% vs 27.2%; 1st treatment
regimen: 26.9% vs 18.5%; 2nd: 52.8% vs 42.0%; 3rd: 55.2% vs 48.5%; Figure 1). KM analysis showed that patients in
the CTD+PAH cohort were more likely to be initiated on combination therapy at any time post-index (Figure 2). The vast
majority of patients had cardiologist, pulmonologist, and/or rheumatologist visits, but time to combination therapy was sim-
ilar regardless of the type of specialist visits. Treatment persistence was similar across cohorts and first 3 treatment regi-
mens, with persistence rates ranging from 42.6% to 49.7% at 12 months (Figure 3).

Conclusion: Compared to PAH patients, CTD+PAH patients were younger and more likely to be female. Treatment pat-
terns were generally similar between the CTD+PAH and PAH cohorts, though combination therapy was more frequent in
the CTD+PAH cohort. Both cohorts may benefit from broader use of all available PAH treatment classes, including combi-
nation therapy to target the nitric oxide, endothelin, and prostacyclin pathways. Our findings also highlight the need to under-
stand low persistence rates with PAH therapies.

Disclosure: Y. Tsang, Janssen;M. Gauthier-Loiselle, Janssen; V. Funtanilla, None; H. Germack, Janssen Scientific
Affairs, LLC; A. Manceur, Janssen; S. Liu, Janssen; M. Cloutier, Janssen; P. Lefebvre, Janssen Scientific Affairs,
LLC; S. Panjabi, Janssen.
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Ko-Jen Li1, Kuo-Cherh Huang2, Chia-Cheng Lin3 and Chia-Li Chang2, 1National Taiwan University Hospital, Taipei,
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Abbreviations: CTD: connective tissue disorder; PAH: pulmonary arterial hypertension. Note: [1] Persistence was calculated as the time from the
initiation of treatment regimen to the first PAH-related treatment change observed (i.e., treatment discontinuation, treatment switch, treatment
augmentation, or treatment drop), whichever occurred first. Patients who remained on treatment were censored at the end of the patient
follow-up.
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Background/Purpose: There is a growing concern over the rise of polypharmacy, arguably one of the most pressing pre-
scribing challenges. The option of biologic monotherapy is particularly vital for patients with rheumatoid arthritis (RA) who
are also likely to receive treatment for other chronic conditions, such as osteoporosis. Hence, the aim of this nationwide
population-based study was to provide real world evidence as regards biologic monotherapy for RA patients in Taiwan.

Methods:We identified a retrospective cohort of 6,991 patients who had at least one primary or secondary diagnosis of RA
and received initial biologics treatments in outpatients or emergency services between January 1, 2015 and December
31, 2018 from the National Health Insurance Research Database in Taiwan. After excluding ineligible patients (patients
who had active tuberculosis prior to the index date, received rituximab, baricitinib or certolizumab pegol as the index treat-
ment, not received any csDMARD, aged below 18 years, or with missing data), ultimately, 5,805 patients were included in
the study. We then analyzed incidence rates of biologic monotherapy treatment of those qualified patients.

Results: The overall incidence rate of biologic monotherapy treatment of RA patients was 0.50 per 10 person-years, and the
most prescribed medication was tocilizumab (the incident rate = 1.13), followed by tofacitinib (the incident rate = 0.55).
Results of Cox proportional hazards regression analyses further asserted that tocilizumab was the most prescribed biologic
monotherapy (adjusted hazard ratio = 3.18, 95% CI = 2.36-4.28, p < 0.0001) (Table 1).

Table 1. Univariate and multivariate Cox proportional hazards regression analyses of biologic monotherapy treatment of RA patients
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Conclusion: There is a need for a monotherapy approach in the treatment of RA patients, and the arsenal of biologic mono-
therapy is incessantly growing. This nationwide population-based study has demonstrated that in the real world rheumatol-
ogy practice of biologic monotherapy for RA patients, tocilizumab is the treatment of choice, whereas tofacitinib is the next
viable option.

Disclosure: K. Li, None; K. Huang, None; C. Lin, None; C. Chang, None.
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Background/Purpose: Low disease activity (LDA) is a key goal in treating Rheumatoid arthritis, but implementing the treat
to target approach in clinical practice has been suboptimal (1). It would be desirable to survey disease activity status at the
practice level. Traditionally, disease activity calculations are embedded in visit documentation, challenging data extraction
and aggregation. The automated capture and storage of metrics to calculate major disease indices can generate practice
population metrics. Barriers to treatment in high disease activity subjects can be specifically identified and targeted. This
abstract reports on the process of implementing standardized metrics capture and reporting on a practice level.

Methods: Using the EPIC software system, the division of rheumatology adopted automated metrics capture of patient and
provider global, swollen and tender joint counts, and acute phase reactants to calculate the clinical disease activity index
(CDAI), disease activity score-28 ESR (DAS28-ESR), and DAS28-CRP. After one year, provider reports were concatenated,
cleaned, extracted, and analyzed using the R-Studio software package. The CDAI metrics stratified subjects into high

Figure .1 CADI disease activity by the provider
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disease activity (HDA), moderate disease activity (MDA), and (LDA) or remission. A retrospective chart review evaluated fac-
tors contributing to high disease activity.

Results: Combining individual provider reports resulted in 3060 records. Elimination of duplicate cases, non-divisional pro-
viders, and non-rheumatoid arthritis patients resulted in 214 unique cases. CDAI was the most available metric, followed by
DAS28-ESR. The mean age was 60.3 years, with no age differences across the disease strata. Of the population, 85%were
female, 69% LDA, 17% MDA, 14% HDA. Fellows and a newer provider tended to see more severe subjects. (Fig 1).
DAS28-ESR (197 records) classified more patients as MDA than CDAI. ( 31% vs.17% respectively). CDAI and
DAS28-ESR had a good to excellent positive linear correlation (Figure 2) and agreement. (Weighted
Kappa = 0.768). Subjects with high disease activity had several barriers to care. (Table 1). The most common reason was
restricted access to modern disease modifying agents.

Conclusion: Automated capture and storage of disease activity metrics may enable snapshots of the disease activity of
rheumatoid arthritis patients in clinical practice. High disease individuals can be identified for escalated interventions to over-
come barriers to attaining control. The report of disease activity measures allows comparison across providers, including
trainees, providing valuable insights into the acuity of subjects seen by individuals. The overall concordance of CDAI and
DAS28-ESR is reassuring for making treatment decisions at the time of the office visit based on clinical metrics without wait-
ing for the acute phase reactant results. Further enhancements would be to track individual subjects over time and automate
the data handling to produce real-time practice dashboards.

Table 1. Results of chart Review of subjects with High disease activity ( HDA) showing reasons of HDA

Figure. 2 Relationship between CDAI and DAS28-ESR ( 197 records)

134



References

1. Solomon DH, Losina E, et al. Implementation of Treat-to-Target in Rheumatoid Arthritis Through a Learning Collab-
orative: Results of a Randomized Controlled Trial. Arthritis & Rheumatology 2017;69:1374–1380.

Disclosure: m. Thway, None; G. Kaeley, None; K. Ramsubeik, None; L. Ramrattan, None; L. Otalora Rojas, None;
S. Singh, None.

Abstract Number: 0078

Treatment of Ankylosing Spondylitis by Primary Care Physicians and
Rheumatologists: A Retrospective Study in Three Health Systems

Alexis Ogdie1, Marina Magrey2, Robert Fitzsimmons3, Shahrzad Abdollahi4, Wai Chung Yong5, Yasir Tarabichi6, Ana
Biljan7, Christopher D. Saffore7, Kristin Tacelosky7 and Jessica Walsh8, 1Department of Medicine, Perelman School of
Medicine at the University of Pennsylvania, Philadelphia, PA, 2Case Western Reserve University, University Hospitals,
Richfield, OH, 3Department of Dermatology, Perelman School of Medicine, University of Pennsylvania, Philadelphia, PA,
4Division of Rheumatology, Lewis Katz School of Medicine, Temple University Hospital, Philadelphia, PA, 5Division of
Rheumatology, The MetroHealth System Campus of Case Western Reserve University, Cleveland, OH, 6Department of
Clinical Informatics Research and Education, The MetroHealth System Campus of Case Western Reserve University,
Cleveland, OH, 7AbbVie, Inc., North Chicago, IL, 8University of Utah, Salt Lake City, UT

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (0056–0084) Health Services Research Poster I: Lupus, RA, Spondyloarthritis and More
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: Most patients with undiagnosed ankylosing spondylitis (AS) seek care for back pain from primary
care providers (PCPs), and treatment strategies adopted by PCPs may vary from those used by rheumatologists.1 The
objective of this analysis was to examine the prescribing habits of rheumatologists and PCPs who were treating patients
with AS.

Methods: A retrospective cross-sectional study was performed using electronic medical records from the health systems of
the University of Pennsylvania (UPENN), the University of Utah (Utah), and from MetroHealth. Patients who were diagnosed
with AS (International Classification of Diseases, 10th Revision code M45.X or M08.1) between January 2017 and
September 2020 were included. Baseline characteristics at the time of first diagnosis code, visits to rheumatologists and
PCPs, and prescribed therapies are reported descriptively.

Results: In total, 2,395 patients with a qualifying diagnosis code were identified: UPENN, n=1,271; MetroHealth, n=182;
Utah, n=942. The mean age of patients was 51 years in UPENN andMetroHealth systems, and 44 years in the Utah system;
55%, 48%, and 48% of patients in the UPENN, MetroHealth and Utah systems, respectively, were male (Table 1). Common
comorbidities included anemia, anxiety, depression, hyperlipidemia, and hypertension, although prevalence differed by
health system. In contrast, the prevalence of inflammatory bowel disease, uveitis, and psoriasis were generally consistent
across the three health systems. The proportions of patients who were seen by a rheumatologist, a PCP, or both, also dif-
fered by health system (Figure 1). Across all institutions, patients followed by a rheumatologist were far more likely to receive
biologic DMARD (bDMARD) prescriptions than those followed by a PCP alone (Figure 2). Overall, conventional synthetic
DMARDs (csDMARDs) were prescribed less frequently than bDMARDs and were not commonly prescribed to patients
who were followed up by PCPs alone. Both opiate and non-opiate pain medications were commonly used and were most
frequently prescribed to patients, followed up by PCPs alone.
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Conclusion: In this population of patients with AS followed in three different health systems, bDMARDs and csDMARDs
were more frequently prescribed to patients seen by a rheumatologist than to patients seen by a PCP alone. By contrast,
opiate and non-opiate pain medications were prescribed more frequently to patients who were followed up by a PCP alone.
These findings from multiple institutions demonstrate the variability in prescribing patterns between PCPs and rheumatolo-
gists and highlight areas for targeted education of clinicians caring for patients with AS.
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Background/Purpose: The objective of this study was to compare persistence among first-line (1L) abatacept, TNF inhib-
itors (TNFi), and Janus kinase inhibitors (JAKi) in patients with dual seropositive (anti-CCP+/RF+) RA enrolled in Medicare
Fee-For-Service (FFS).

Methods: This retrospective cohort study used 100% Medicare FFS claims (Parts A/B/D) linked to Prognos (New York, NY)
laboratory data from January 1, 2012 to December 31, 2019. Beneficiaries were included if they had ≥ 2 International Clas-
sification of Diseases, Ninth/Tenth diagnosis claims for RA; had ≥1 RF+ and anti-CCP+ test result, and received abatacept,
TNFi, or JAKi as 1L treatment (date of treatment initiation was the index date). Patients were required to have continuous
enrollment for 6 months before and 12 months after index treatment initiation. Patients were biologic DMARD (bDMARD)-
and targeted synthetic DMARD (tsDMARD)-naïve at index treatment initiation. The primary outcome of the study was persis-
tence, defined as absence of gap in therapy > 60 days (≤ 90 days over 12 months) or treatment switch, during follow-up.
Additionally, duration of persistence, which was the number of days on therapy prior to discontinuation (presence of gap
in therapy > 60 days or treatment switch) or end of follow-up, was assessed. Kaplan–Meier curves were generated to
describe the unadjusted time to discontinuation. Hazard ratios (HRs) for discontinuation were derived from a Cox propor-
tional hazard model, adjusting for baseline demographics and clinical characteristics.
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Results: A total of 3,105 bDMARD- and tsDMARD-naïve patients with dual seropositive RA were included in the study (aba-
tacept: 487; TNFi: 2,330; JAKi: 288). Mean age in the abatacept cohort [reference group] (68.8 years) was higher than the
TNFi (66.2; p-value < 0.0001) and the JAKi (63.8; p-value < 0.0001) cohorts. The proportion of White patients was highest
in the abatacept cohort (77% vs. 74% [TNFi]; p-value=0.2323 vs. 63% [JAKi]; p-value < 0.0001). The proportion of patients
with conventional synthetic DMARD fills during the baseline in the reference abatacept group was numerically lower than the
JAKi cohort (1.7% vs. 2.2%; p-value=0.7240) but higher than the TNFi cohort (1.7% vs. 0.7%; p-value < 0.05). Abatacept
(ref) (48%) had the highest persistence rate at 12 months (48%) compared to TNFi (33%; p-value < 0.0001) and JAKi
(39%; p-value < 0.05). The unadjusted median time to discontinuation for patients receiving abatacept was higher (median
[interquartile range], 276 [119-365] days) than for those on TNFi (202 [105-365] days) and JAKi (197 [58-365] days) (-
Figure 1). The adjusted risk of discontinuation was higher in TNFi (HR=1.45, 95% CI: 1.27–1.64) and JAKi cohorts
(HR=1.43, 95% CI:1.19–1.72) compared with the abatacept cohort (Table 1).

Conclusion: In bDMARD and tsDMARD-naïve Medicare beneficiaries with dual-seropositive RA, abatacept users had the
highest persistence rate at 12 months and median time to discontinuation compared with the TNFi and JAKi cohorts. Future
research is needed to understand the reasons for treatment discontinuation.

Editorial support: Sarah Millard (Caudex), funded by Bristol Myers Squibb.

Disclosure: J. Sparks, Bristol Myers Squibb, AbbVie/Abbott, Amgen, Boehringer Ingelheim, Gilead, Inova Diagnos-
tics, Janssen, Optum, Pfizer; H. Zheng, Bristol Myers Squibb; T. Schwartz, Bristol Myers Squibb; S. Park, Bristol
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tol Myers Squibb; V. Khaychuk, Bristol Myers Squibb; A. Silverstein, Bristol Myers Squibb.

Abstract Number: 0080

Utilization of Biologic and Targeted Disease Modifying Antirheumatic
Therapy in Patients with Rheumatoid Arthritis and Breast Cancer

Juan Ruiz1, Chi-Fang Wu2, Hui Zhao2, Sharon Giordano2, Suja Rajan3 and Maria Suarez-Almazor4, 1The University of
Texas MD Anderson Cancer Center, Houston, TX, 2The University of Texas, MD Anderson Cancer Center, Houston, TX,
3University of Texas School of Public Health, Houston, TX, 4MD Anderson Cancer Center, Houston, TX

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (0056–0084) Health Services Research Poster I: Lupus, RA, Spondyloarthritis and More
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

139



Background/Purpose: Biologic and targeted synthetic disease modifying antirheumatic drugs (bDMARD and tsDMARD)
are immunosuppressant, and there have been concerns that they might impact tumor immunity in cancer patients who
receive these therapies for rheumatoid arthritis (RA). However, recent data, primarily on bDMARD, has not shown deleteri-
ous effects on cancer outcomes. The purpose of this study was to describe time trends in the utilization of bDMARD and
tsDMARD in patients with RA who develop breast cancer (BC).

Methods:We performed a retrospective cohort study of patients 30 years or older with RA and BC diagnosed from 2008 to
March 2021 identified in the Optum Clinformatics claims data, using International Classification of Diseases-9 and 10 (ICD-9,
ICD-10) diagnostic codes. In order to include early stages of BC, we only included patients who underwent mastectomy or
lumpectomy within 30 days before or 270 days after the BC diagnosis; RA was defined as having at least two RA claims in
the year prior to BC diagnosis. The outcome of interest was use of bDMARD/tsDMARD starting 3 months after cancer diag-
nosis, defined as time to first drug claim, censoring at last follow-up or death. We used a Cox proportional hazard multivar-
iable model to evaluate covariates including age, year of diagnosis, insurance, race, comorbidity and use of bDMARD/
tsDMARD in the 3 months prior to the BC diagnosis.

Results: 1,707 patients diagnosed with BC and RA were identified. In the first five years after BC, 264 (15.5%) patients used
bDMARD (98.5%) or tsDMARD (1.5%). The most common bDMARD used were the tumor necrosis factor inhibitors (TNFi)
(76.4%) followed by rituximab (15.4%), abatacept (8.1%), and IL-6 inhibitors (6.2%). Among the patients who received
bDMARD/ tsDMARD, 210 (79.5%) received them initially during the first year after BC diagnosis. The median time from
BC diagnosis to first bDMARDs/tsDMARDs claims was 5.6 months for new users. In the Cox model, the largest predictor
of bDMARD/tsDMARD use after BC was prior use of any of these agents before the BC diagnosis; hazard ratio
(HR) 22.19 95% confidence interval (CI) 16.41-30.00. Compared to years of BC diagnosis 2008-2009 (reference value),
years 2012 -2015 had significantly lower HR for bDMARD/tsDMARD use (HR=0.52 95%CI 0.32-0.86 and HR=0.43 95%
CI 0.24-0.75 respectively) but no significant differences were observed from 2016 onwards. Having one additional comor-
bidity versus none was also associated with bDMARD/tsDMARD use (HR=1.55 95%CI 1.15-2.08). No significant associa-
tions were observed with age, race, type of insurance or geographical region.

Conclusion: The use of bDMARD/tsDMARD in patients with RA and recently diagnosed early stage BC has not increased in
the past decade, despite data suggesting that some bDMARD do not adversely impact cancer progression in patients with
early, treated, non-metastatic disease.

Disclosure: J. Ruiz, None;C. Wu, None;H. Zhao, None; S. Giordano, None; S. Rajan, None;M. Suarez-Almazor, Eli
Lilly, Pfizer, Celgene, ChemoCentryx, Gilead.
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Background/Purpose: We sought to describe changes in service delivery and access to rheumatologists in terms of
changes in weekly total office visit volumes, telemedicine visits, and new consultations pre- and during-pandemic periods.

Methods: We conducted a population-based study in Ontario, Canada, where all residents are covered by a single-payer
healthcare system. Patient visits with all rheumatologists in Ontario were ascertained using billing claims data (from January
2017 to October 4, 2021). Contacts with rheumatologists were separately defined by the type of patient encounter (includ-
ing office visits, telemedicine visits, and new patient consultations). Changes in the total weekly volume of visits and monthly
rates after COVID-19 public health measures were imposed were compared to expected baseline rates determined before
pandemic onset (March 17, 2020, when a province-wide stay-at-home order was instituted in Ontario).

Results: In the 1 year prior to the pandemic, there were 289,202 unique patients (of which 99,641 were new consults) seen
by 239 rheumatologists. In the 1 year following the pandemic onset, there were 276,686 patients (of which 88,777 were new
consults) seen by 247 rheumatologists. There was an immediate 76% decrease in outpatient office visits at the onset of the
pandemic and a rapid rise in telemedicine visits, Figure 1. By fall of 2021, 50% of patient encounters were still telemedicine
visits. For new patient consultations, there was an immediate 50% decrease in total visits at the onset of the pandemic (can-
celled/postponed), with 55% diverted to telemedicine visits in the first year of the pandemic vs. 38% by the fall of 2021,
Figure 2. During the 12 months after pandemic restrictions were imposed, new rheumatology consultations decreased

Figure 2

Figure 1

141



overall with monthly rates as low as 0.61 (95% CI 0.59, 0.62) of expected rates, with rate ratios less pronounced by fall 2021
(although rates of new consultations were already declining in the 3 years prior to the pandemic).

Conclusion: Rheumatology care delivery has shifted as a result of the pandemic, with telemedicine sharply increasing early
in the pandemic and persisting over time. The pandemic also negatively impacted access to rheumatology services resulting
in fewer new patient consultations. The longer-term impacts of these changes to rheumatology care delivery on quality of
care, and delayed access to care warrants further research.

Disclosure: T. Kwok, None; B. Kuriya, None; L. King, None; L. Eder, AbbVie, Lilly, Novartis, UCB, Pfizer; C. Thorne,
AbbVie/Abbott, Amgen, Celgene, CaREBiodam, Centocor, Janssen, Eli Lilly, Novartis, Pfizer, Sanofi, Medexus/Medac,
Merck; Z. Li, None; t. stukel, None; l. fu, None; a. Kopp, None; J. Widdifield, None.
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Background/Purpose: Patients with rheumatoid arthritis (RA), psoriatic arthritis (PsA) and systemic lupus erythematosus
(SLE) are considered at risk for serious COVID infections due to their immunocompromised state resulting from their under-
lying immune conditions and the use of targeted immune-modulating therapies such as biologics. This study aims to exam-
ine how COVID-19 impacted healthcare utilization in these patients.

Methods: Adult patients with a visit for RA (International Classification of Diseases 10 (ICD-10) Diagnosis Code M05.x or
M06.x), PsA (L40.5x) or SLE (M32.x) between 3/1/2019 and 3/1/2021 were eligible for inclusion in this retrospective cohort
study. Patients were excluded if they did not maintain eligibility for the entire study period. Healthcare utilization was exam-
ined as an aggregate of emergency room (ER) visits, inpatient hospitalizations, mental health visits and DMARD prescriptions

Figure 1: Monthly healthcare utilization rates
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before and after 3/1/2020 as the pre-COVID and COVID periods, respectively. Monthly rates were compared between
periods. P-values < 0.05 were significant.

Results: A total of 32,712 patients were included in the study with 24,613 (75.2%) having RA, 3,748 (11.5%) having PsA
and 4,351 (13.3%) having SLE. Monthly ER visit rates (mean [standard deviation (SD)]: 62.6 [11.1] visits/1,000 patients
vs. 34.1 [3.9] visits/1,000 patients in pre-COVID and COVID periods, respectively; p< 0.00001), inpatient stays (mean
[SD]: 29.1 [4.9] stays/1,000 patients vs. 17.9 [2.0] stays/1,000 patients; p< 0.00001) and mental health visits (mean [SD]:
9.3 [2.1] visits/1,000 patients vs. 7.1 [0.5] visits/1,000 patients; p=0.002) were higher in the pre-COVID period. Figure 1
shows the rates for each type of utilization over the study period. The rates for ER visits and inpatient stays are significantly
lower following the onset of the pandemic, while mental health visits appear to be stable at a lower rate. Additionally, the
monthly average number of patients utilizing the ER (mean [SD]: 1056.1 [44.5] patients vs. 819.3 [104.2] patients;
p< 0.00001) or inpatient services (mean [SD]: 502.2 [30.3] patient vs. 451.1 [66.2] patients; p=0.02) were significantly lower
in the COVID period, while no difference was found in the number of mental health service utilizers between periods (mean
[SD] 98.6 [9.6] patients vs. 91.5 [9.7] patients; p=0.09). The monthly number of DMARD prescriptions was significantly
higher in the COVID period (mean [SD]: 8,791.7 [286.0] fills vs. 9,421.33 [472.0] fills; p=0.0007). The number of DMARD
users was similarly elevated in the COVID period (mean [SD]: 7,079.2 [161.8] users vs. 7,554.3 [259.8] users; p=0.00002).

Conclusion: Healthcare utilization was significantly higher in the pre-COVID period on average. The beginning of the pan-
demic was characterized by lower utilization which rebounded to lower-than-average utilization for the remaining time of
the COVID period.

Disclosure: J. Park, CVS Health;W. Rutter, CVS Health;W. Cavers, CVS Health, Amedisys Inc., Baxter International,
Conmed Corp; E. Avalos-Reyes, CVS Health, Novartis, Pfizer, Moderna, Johnson & Johnson, AstraZeneca,
GlaxoSmithKlein(GSK), Viatris; K. Johnson, CVS Health, IQVia.
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Background/Purpose: Sub-optimal COVID-19 vaccine uptake by patients with autoimmune conditions is an area of con-
cern to many rheumatologists and other providers. It is important to understand which patients are receiving vaccines and
the reasons why some are not. We surveyed a large convenience sample of patients in a network of rheumatology practices
to ascertain vaccine use and hesitancy.
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Methods: A tablet-based, electronic survey tool was used in a network of 101 rheumatology providers with over 250,000
patients. Providers in the network employ a tablet in their office as part of routine care to collect patient survey and outcome
data directly from patients on their arrival for appointments. Patients were given this tablet with surveys that included a short
series of COVID-19 vaccine-related questions between September 2021 and June 2022. Patients were asked about their
COVID-19 vaccine status for both primary vaccine series and vaccine booster, to provide a time estimate on when they
planned to start or complete their vaccination series, and reasons that they might not receive their COVID-19 vaccine or
booster. We provide a descriptive analysis of vaccine receipt and reasons for hesitancy in this group.

Results: A total of 86,540 patients provided an answer to questions about their vaccination status (Table 1). Of those, 76%
reported they had been fully vaccinated with the primary series (i.e., received the first 2 COVID-19 shots or the one-dose
Johnson & Johnson vaccine). Another 2% reported that they were partially vaccinated (i.e., still had one shot remaining in
their primary series) and an additional 6% said they had not received their first vaccine shot yet, but planned to. The remain-
ing 16% replied that they did not intend to get a COVID-19 vaccination at this time. Over 50% of those who were fully vac-
cinated had received the Pfizer vaccine, followed closely by Moderna at 41% and 6% received the one-dose Johnson &
Johnson vaccine. A total of 45,760 fully-vaccinated patients were asked if they had received a supplemental COVID-19 vac-
cine dose (booster) and 70% replied that they had received the booster. When asked about concerns with the COVID-19
vaccine and reasons they might not get a COVID-19 booster (Table 2), most patients cited concerns about vaccine safety
(34%) or side effects (25%) with the primary series. While concerns about safety (21%) and side effects (15%) were also cited
as reasons for hesitancy in receiving the booster, the biggest reason cited was that they had not been told by their doctor to
get an additional dose (33%).
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Conclusion: In a network of rheumatology practices, more than 75% reported being fully vaccinated with a primary vaccine
series and 70% reported also having a supplemental COVID-19 dose (booster). Concerns about effectiveness and safety
were cited as primary barriers to receiving the COVID-19 vaccine and reasons to not get the booster, while recommendation
from the physician was also a big factor with the booster. Despite its wide availability and need for the COVID-19 vaccine in
these patients, hesitancy about the vaccine remains a persistent concern.

Disclosure: A. Mudano, None; F. Xie, Bendcare LLC; P. Stewart, None; L. Jackson, BHOF; M. Danila, UCB, Pfizer;
K. Gavigan, None; W. Nowell, Global Healthy Living Foundation, AbbVie Inc., Amgen, Eli Lilly; S. Venkatachalam,
None; J. Curtis, Amgen, Bristol-Myers Squibb (BMS), CorEvitas, IlluminationHealth, Janssen, Lilly, Myriad, Novartis,
Pfizer, Sanofi, UCB, Aqtual, Bendcare, FASTER, GlaxoSmithKlein (GSK), Labcorp, Scipher, Setpoint, United Rheuma-
tology, AbbVie, ArthritisPower.
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Background/Purpose: Patients with chronic inflammatory rheumatic diseases (CIRD) remain underrepresented in receiving
vaccinations despite being disproportionately affected by infectious complications. The aim of our study was to systemati-
cally review the literature regarding vaccination willingness and vaccination hesitancy in CIRD patients with focus on the per-
spective of patients and physicians. .

Methods: A scoping review was conducted in PUBMED, EMBASE and the Cochrane Library through 2021. Study selection
was performed by two independent reviewers, data were extracted using a standardized form and risk of bias was assessed
using instruments from the McMaster University. Identified barriers and hurdles were synthesized by categorizing them into
the WHO’s Measuring Behavioural and Social Drivers of Vaccination (BeSD) conceptual model.

Results: The search yielded 1,644 hits of which 30 publications were included (cross-sectional studies based on interviews
(n=27) and intervention studies (n=3)) (Figure 1). The majority of studies reported barriers to influenza and pneumococcal
vaccination only (n=9) or in combination with another vaccination (n=8) from the patients` perspective. Only one study
assessed the view of rheumatologists. Patients mainly mentioned behavioral and social factors that negatively influenced
their willingness to be vaccinated (Table 1 and Figure 2) while physicians saw organizational deficits as major barriers. Cov-
erage of domains matched to the BeSD model suggests a lack of awareness of infection risk by both patients and
physicians.
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Figure 1: Study selection flow chart
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Conclusion: The view of vaccination in CIRD patients diverges between patients and rheumatologists. Our results show that
in-depth counseling on vaccines is important for patients, whereas physicians need support in implementing specific immu-
nization recommendations. The themes identified provide a starting point for future interventions to improve vaccine rates in
CIRD patients.

Disclosure: S. Neusser, None;A. Neumann, None;C. Speckemeier, None; P. zur NIeden, None; S. Schlierenkamp,
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Galapagos, MSD, Novartis, Pfizer, UCB, Bristol-Myers Squibb, Janssen, Roche, Sandoz, Sanofi; U. Kiltz, AbbVie,
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Figure 2: Allocation of identified categories to the domains of BeSD concept model
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Background/Purpose: The gender equity in academic rheumatology initiative has sparked discussions on the effect of
inequity in academia on assignment to leadership roles. To explore whether a gender gap exists in the global rheumatology
leadership, we undertook a cross-sectional review of gender representation among the presidents of regional leagues, and
national organizations in Asia-Pacific.

Methods: The names and terms in office of current and past presidents, of 5 regional rheumatology leagues and 19 national
rheumatology organizations were obtained from the official website of each organization. The binary gender of each presi-
dent was estimated using the name-to-gender inference platform Gender-API. Proportions of male and female presidents
were determined for each organization and compared for presidencies commencing before and in/after the year 2000. Dif-
ferences in female representation over time were tested using Fisher’s exact test.

Results: The overwhelming majority of all the past and current presidents of regional rheumatology leagues (94%) and
national rheumatology organizations were men (83%) (Table 1,2). 2/5 of regional rheumatology leagues and 7/19 of national
rheumatology organizations had all-male presidents (Table 1,2). The proportion of female presidents increased in many lea-
gues in/after the year 2000. However, the results were significant only for the American College of Rheumatology (ACR), and
the 19 rheumatology organizations from Asia-Pacific when analyzed as a whole. (Table 3).
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Conclusion: A gender gap in leadership seems to be prevalent in rheumatology globally, although trends indicate improve-
ment in some regions in the past 2 decades. Regional rheumatology leagues and organizations should step forward to pro-
mote gender equity and overcome disparities.

Disclosure: T. Khursheed, None; P. Ovseiko, None; G. Harifi, None; H. Badsha, None; H. Shekar, None;
L. Gupta, None.
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Background/Purpose: Latinx patients, a heterogenous population with a range of experiences including migration, lan-
guage, and race, experience a disproportionate burden of adverse outcomes from systemic lupus erythematosus (SLE)
and rheumatoid arthritis (RA), and poorer quality of care compared to non-Latinx patients. Disparities could be minimized

Table 1. Common themes and sample quotes from patient focus group (N=10)
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through improved patient-clinician communication and better coordination of care. We conducted patient focus groups and
physician interviews to better understand barriers to communication with Latinx individuals with SLE and RA, and to identify
potential opportunities for intervention.

Methods: We developed separate moderator guides a priori for patient focus groups and provider semi-structured inter-
views to uncover barriers to patient-provider communication, care navigation, and receipt of high-quality care. At an aca-
demic medical center, we invited racially diverse Spanish-speaking Latinx patients ≥18 years, receiving rheumatology care
for SLE or RA to participate in a 60-minute focus group. We also recruited physicians who routinely care for Latinx patients
with SLE and/or RA to participate in 30-minute semi-structured interviews. Focus groups and interviews were transcribed

Table 2. Themes and sample quotes from provider interviews (N=6)
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verbatim, entered into DedooseTM and analyzed thematically by two reviewers (MCB, CHF) who then confirmed consensus.
Focus group thematic analyses, which were conducted in Spanish, was done by native Spanish speakers (MCB, PW).

Results: Ten patients with SLE and RA participated in one of two focus groups. Patients all self-identified as Hispanic/Latinx,
were 80% female, and aged 18-74 years. Six physicians participated in semi-structured interviews. Half of the providers self-
identified as female and none identified as Hispanic/Latinx or spoke Spanish. Qualitative analyses revealed the following
shared themes for patients and providers: health system navigation challenges, issues related to interpreter services, mental
health challenges, medication-related challenges, and the importance of social support and self-efficacy in patient care.
Patients also cited challenges related to diagnostic delays and provider trust (Table 1). Providers’ described challenges
related to social determinants of health and repeatedly noted that additional support staff, interpreters, and Spanish lan-
guage resources would be beneficial (Table 2). Patients also expressed a desire to connect with other patients like them-
selves, and a need for better mental health support.

Conclusion: Latinx patients with SLE and RA and interdisciplinary providers caring for them highlighted existing barriers to
care, such as health system navigation, interpreter services, mental health, and medication related challenges. Patients
emphasized the importance of trust and the need for more support. Insight obtained will allow us to develop a training pro-
gram for patients to improve self-efficacy and to help overcome some of barriers experienced. Additional health system-
based resources for this patient population and the providers caring for them are necessary to reduce disparities in rheuma-
tology care.

Disclosure: M. Crespo Bosque, Proximity health solutions; P. Weilg Espejo, None; C. Feldman, AtlasBio, Pfizer
Pharmaceuticals, BMS Foundation, Health Resources in Action, Illumina, Mestag Therapeutics, Elsevier.
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Background/Purpose: Lack of health insurance and limited English proficiency (LEP) are two factors that can create signif-
icant health disparity in the United States which can lead to poor health outcomes, especially for those with chronic medical
conditions who have incredibly limited access to specialty care. We reside in Texas, where greater than 20% of our residents
are uninsured and 14% are classified as LEP.

To improve access, our rheumatology clinic opened in a federally qualified health center in September 2018. We provide
care to uninsured low-income residents who have health care coverage through a charity care program funded by taxpayer
dollars in our county. Our division of three rheumatologists are the only in the area who accept this form of coverage.
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The purpose of this project is to understand characteristics of an underserved population referred to rheumatology and eval-
uate if limited English proficiency (LEP) adds additional health inequity for this vulnerable population.

Demographics of the study population

Figure 1. Active disease in English vs. limited English proficiency (LEP) speakers at initial rheumatology visit. ENG: English speakers; LEP: limited
English proficiency; IA: inflammatory arthritis; CTD: connective tissue disease
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Methods: A retrospective chart review was conducted of all rheumatology referrals from September 2018 to November
2020. We collected demographic data, visit outcomes, disease activity and final diagnoses. Patients with confirmed rheu-
matologic disease were categorized into two groups: “inflammatory arthritis” (IA) or “connective tissue disease” (CTD)
based on respective final diagnosis. Disease activity for these patients was noted by swollen/tender joint count from the
physical exam section of the rheumatology clinic note, and overall impression noted in assessment/plan by the evaluating
rheumatologist. Disease activity at first visit was then compared between English and LEP patients with rheumatologic dis-
ease using Fisher’s exact test for IA, CTD and overall.

Results: Six hundred eighty-one patients were seen in rheumatology clinic during our review. Most were female (80%), His-
panic/Latino (67%) and received health care coverage through charity care (67%). Fifty-two percent spoke English as their
primary language, 45% spoke Spanish and 3% spoke other languages (Table 1). Four hundred ninety-two patients were
newly diagnosed with or confirmed to have rheumatologic disease and seventy-two percent had active disease at initial visit.
Of patients with active inflammatory arthritis, 30% (94/312) had erosive disease on initial visit.

LEP patients in our clinic had significantly more active disease at time of initial presentation than English speakers overall
(p = 0.0001) and in the CTD subgroup (p = 0.0066) as shown in Figure 1. In the IA subgroup, more LEP patients had active
disease compared to English speakers, but this was not statistically significant.

Conclusion: Underserved patients have active, severe disease on presentation to rheumatology clinic. Our study showed
that patients with LEP had significantly more active disease than English speakers at initial visit, particularly in connective tis-
sue disease diagnoses. Our next step is to evaluate if disease activity improved over time at similar rates between language
groups as patients continue to follow-up with rheumatology. With the LEP and uninsured populations growing, we as a spe-
cialty need to find ways to provide care to this population.

Disclosure: V. Patel, None; K. Hackshaw, None.
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Background/Purpose: In 2020, the International League of Associations for Rheumatology (ILAR) recommendations for
management of psoriatic arthritis (PsA) were published. It aimed to adapt GRAPPA and EULAR recommendations to
resource-poor settings. At that time, the paucity or absence of clinical studies endorsing the management of PsA patients
in Latin America (LATAM) was remarked on by the international working group. Despite several challenges faced by patients
and physicians in resource-poor countries, the literature on this theme is scarce. Our objective was to recognize the main
challenges on the management of PsA in LATAM described in recent publications.
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Methods: A systematic literature review (SLR) of clinical trials reporting at least one challenge/difficulty on the management
of PsA in LATAM was conducted following PRISMA statements. References published in PubMed, Embase, and LILACS
between 1980 and 2020 were included. The selection of references was conducted independently by two researchers in
the Rayyan QCRI program. Data were independently extracted by two reviewers. The Cochrane tool was used to assess
the quality of studies. All challenges were noted and categorized into domains. Data analysis was descriptive.

Results: The search strategy resulted in 1505 references. Fifteen studies (13,859 patients) were included in the final analy-
sis: most were performed in Brazil (86.6%, N=13), recruited patients on biological therapy (80%, N=12) and were observa-
tional studies (100%, N=15). Difficulties faced by PsA patients and physicians were the high incidence of opportunistic
infections (described in 46.6% of publications, N=7), non-adherence to therapy (20%, N=3), discordance between patients
and physicians regarding remission rates (13.3%, N=2), low drug persistence (13.3%, N=2), limited access to DMARDs
(13.3%, N=2), issues related to the storage of biological drugs (13.3%, N=2), elevated cost of biological drugs (13.3%,
N=2), limited access to medical care (6.6%, N=1) and diagnostic delay (6.6%, N=1).

Conclusion: The challenges in the management of PsA in Latin America go beyond the care of opportunistic infections: spe-
cial attention should be paid to logistical questions (e.g., correct medication storage, access to drugs and medical care) and
educational problems (e.g., importance of adherence, patients understanding of disease and therapy). A research agenda
focused on the idiosyncrasies of treatment in Latin America, which go beyond the classic clinical features and dive into cul-
tural and economic facets, should be devised to better understand and to tailor new guidelines for this region of the globe.
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Background/Purpose: Healthcare disparities exist in patients living with rheumatologic diseases. Factors contributing to
disparities include age, sex, race, or sociodemographic variables, each playing a crucial role in determining equitable
access. Race is being recognized as a core factor in healthcare inequity. To this end, the path to healthcare equity would
start with adequate racial representation in the clinical trials. This study was undertaken to analyze the racial representation
in rheumatology clinical trial study population over a period of 20 years.

Table 1

Graph 1: Percentage of clinical trials with racial demographic data
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Methods: We utilized ClinicalTrials.gov, a US-based registry of clinical trials, run by the United States National Library of
Medicine at the National Institute of Health (NIH). Clinical trials in Rheumatology were filtered using the following criteria in
advanced search: Disease, Study type: Interventional (Clinical trial), Study results: Studies with results, Status: Completed,
Location: United States, Phase: 3 or 4, First Posted: 01/01/2002, Last update posted: 01/01/2022. Five common rheuma-
tologic diseases were analyzed, including rheumatoid arthritis (RA), systemic lupus erythematosus (SLE), systemic sclerosis
(SSc) spondyloarthritis (SpA), and gout. Data were collected in an Excel spreadsheet and descriptive statistics were used for
analysis. A comparison of racial representation was made with the US census 2020 data.

Results: 259 studies met inclusion criteria out of which 113 studies (43.6%) of rheumatologic clinical trials were disclosing
racial demographic data. Table 1 provides percentage of clinical trials with racial demographic information by disease: RA
57/149 (38.3%), SLE 11/20 (55%), SSc 5/10 (50%), SpA 28/51 (54.9%), and gout 12/29 (41.4%). Graph 1 shows the grow-
ing percentage of clinical trials reporting racial demographic data by the year reaching 100% in 2017 and 2018. Table 2
shows the detailed racial distribution of disease-specific clinical trials. Whites made up a majority of clinical trial population
(above 70%) across all diseases except in SLE (57.62%). Asians were the 2nd most common race represented except in
gout. When compared with the 2020 US census by the proportion of race, black subjects were underrepresented in RA,
SLE, SSc, and SpA clinical trials and overrepresented in gout.

Native Hawaiian or Other Pacific Islanders were least represented (< 1%).

Conclusion: Black study subjects continued to be underrepresented in rheumatology clinical trials except for gout.

In the era of evidence-based medicine, adequate racial representation in clinical trials is prudent. It is crucial that the results of
these “practice-changing” trials are generalizable.

NIH Revitalization Act passed in 1993 emphasized women and minorities’ inclusion in NIH-sponsored clinical trials.[1] Prac-
tically, many pivotal trials not funded by NIH were exempt. Racial minorities continued to be underrepresented in rheumatol-
ogy clinical trials. Meaningful actions at the research regulatory level, or point of trial conception, are needed to foster
inclusivity in clinical trials.

Table 2
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Background/Purpose: Participant diversity in clinical trials of therapeutics in rheumatology is important to evaluate to better
understand how individuals of different races and ethnicities might respond differently, if at all, to therapeutics. Specifically,
for psoriatic arthritis (PsA), although people of color (POC) have lower disease prevalence, it still ranges from 0.04-0.19%
in Blacks and 0.09-0.30% in Hispanics versus 0.19-0.34% in Whites in the insured population of the US1. Literature on
the diversity of PsA clinical trials and the therapeutic effects on individuals of POC remains limited. This analysis aims to
describe the reporting and racial/ethnic distribution of participants in clinical trials of US Food and Drug Administration
approved targeted therapies for PsA.

Methods: Targeted therapies approved for use in the treatment of PsA in the US were identified. Package inserts and Clin-
icalTrials.gov (CT.gov) were used to determine the pivotal double-blind, randomized clinical trials (RCTs) which supported
the approval of the therapeutics for PsA in the US, and the articles reporting the primary endpoint data were reviewed. Race
and ethnicity data were extracted from the published data. Countries in which the studies were conducted were identified
from the publications or CT.gov.
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Results: Twenty-nine pivotal RCTs of targeted therapeutics published from 2002 – 2022 were identified; 25 reported race;
individuals of non-White race were reported in only 13. In the latter, people of Black race comprised < 1% of the overall pop-
ulation in 12 RCTs and 2.7% in the remaining RCT. People of Asian race comprised < 10% in 11 studies and 11.3% and
19.0% in the remaining 2 studies, though 20 trials occurred in Asia Pacific countries (Figure). Hispanic/Latinx ethnicity was
not reported in any study. Later studies (2017-2022) reported non-White race (n=7 of 15 [47%]) no more frequently than
studies from 2004-2016 (n=6 of 14 [43%]). Although the 13 RCTs reporting non-White race may not reflect unique individ-
uals, the total number of people studied was 7261, of which 48 (0.7%), 434 (6.0%), and 6598 (90.9%) were Black, Asian,
and White, respectively.

Conclusion: These data show continued under-reporting of race and ethnicity in publications of PsA clinical trials. Even
when reported, compared to the overall US population of which 72% and 62% were non-Hispanic Whites in 2010 and
2020, respectively, non-Hispanic Whites were over-represented in pivotal trials of PsA. This over-representation is notable-
when considering the prevalence of PsA by race in the US or that individuals of different races/ethnicity may have been less
prevalent in other countries where recruitment occurred. Efforts to increase the reporting of race/ethnicity and ensure ade-
quate representation of racial/ethnic minorities in PsA clinical trials are needed.

References
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2. https://trialfacts.com/diversity-inclusion/ accessed 22 May 2022
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Background/Purpose: The neighborhood where a person lives influences health behaviors, access, and outcomes, and
contributes to disparities. The relationship between susceptibility to the effects of climate change and acute care utilization
among individuals with rheumatic conditions has not been investigated. We examined associations between neighborhood
heat and social vulnerability and hospitalizations among individuals with systemic rheumatic conditions, crystalline arthritis,
and osteoarthritis.

Methods: Using a Massachusetts (MA) multihospital data repository, we identified individuals ≥18 years with ≥1 ICD-9/10
code for a rheumatic condition who received rheumatology care from 4/1/2018- 4/1/2021 with a valid MA address. We
defined the index date as two years before the most recent encounter and the baseline period as one year pre-index date.
Addresses were geocoded and linked by census tract to the CDC’s Social Vulnerability Index (SVI) and the Metropolitan
Area Planning Council’s Heat Vulnerability Index (HVI). The SVI includes socioeconomic status, household composition, dis-
ability, race, ethnicity, language, housing type and transportation. The HVI includes proximity to hazards (heat),
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socioeconomic, occupational, health and housing conditions. We used multilevel, multinomial logistic regression models to
examine the odds of 1-3 and ≥4 hospitalizations (reference = 0) over two years post index date separately by vulnerability
index, adjusting for age, gender, race, ethnicity, insurance, and comorbidities. We used multilevel logistic regression models
to examine the odds of ≥2 hospitalizations (vs. < 2) by disease category.

Results: Among 14,401 individuals, 11,256 had codes for a systemic rheumatic condition, 1,829 for crystalline arthritis with-
out a systemic condition, and 1,316 for osteoarthritis without a systemic condition or crystalline arthritis. The mean age was
61.9 (SD 15.7) years, 70% were female, 79% White, 7% Black, and 2% Hispanic. 18.8% lived in the highest SVI areas,
11.7% in the highest HVI areas (Figure 1). There were 8,251 hospitalizations; 689 individuals (5%) had ≥4. Accounting for
individual-level factors, individuals living in the highest vs. lowest SVI areas had 1.84 times higher odds (95% CI 1.43-2.36)
of ≥4 hospitalizations. Individuals living in the highest vs. lowest HVI areas had 1.64 times greater odds (95% CI
1.17-2.31) of ≥4 hospitalizations (Table 1). Black race, male gender, public insurance, and greater comorbidities were
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associated with recurrent hospitalizations. Significant associations were seen between area vulnerability and recurrent hos-
pitalizations among individuals with systemic rheumatic conditions and crystalline arthritis. (Table 2).

Conclusion: Individuals with systemic rheumatic conditions and crystalline arthritis living in areas with high vs. low social and
heat vulnerability had significantly greater odds of recurrent hospitalizations. Identification of neighborhoods where patients
with rheumatic conditions are most susceptible to the adverse effects of climate change is critical to develop adaptive and
mitigative strategies in the face of the evolving climate emergency.
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Background/Purpose: Heterogeneous SLE manifestations can delay referral and diagnosis by a rheumatologist (rheum) in
as many as 75% of patients (pts) with SLE.1 After diagnosis, rheum care is expected for the continuum in SLE treatment. Pts
with severe organ involvement may also require consultation by a nephrologist (neph), pulmonologist (pulm), or neurologist
(neuro). The type of specialist care pts receive is an important part of their SLE disease journey. We aimed to characterize
pts with SLE and describe the disease burden associated with levels of specialist consultation in a commercially-insured
SLE population.

Methods: This retrospective study included pts from the IBM MarketScan Commercial Claims and Encounters database
between January 2013–March 2020 with ≥1 inpatient (IP) SLE or ≥2 outpatient claims with ≥12 months of disease activity
(Figure 1). Index date was randomized to create a prevalence cohort with ≥12 months prior disease history. Flares were
defined using a published claims-based algorithm.2 Demographics, clinical characteristics, and utilization/costs were com-
pared in 3 cohorts of SLE pts based on levels of specialist visits in the baseline year: 1) with neph/pulm/neuro/rheum/derma-
tologist (derm) care, 2) with rheum/derm care but no neph/pulm/neuro, and 3) no specialist visit.
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Results: Among 22,385 pts, 15% received neph/pulm/neuro care, 65% rheum/derm care, and 20% received no specialist
care during a year (Table 1). Pts with neph/pulm/neuro care were younger than those with rheum/derm care. Mean Elixhau-
ser Comorbidity Index (ECI) was higher in pts with neph/pulm/neuro than those under rheum/derm care. Overall, 84% with
neph/pulm/neuro care and 75% with rheum/derm care had ≥3 flares. Pts with neph/pulm/neuro care had higher oral/
systemic corticosteroid and immunosuppressant use, lower antimalarial use, and comparable use of biologic therapies,
compared with pts receiving rheum/derm care.

Pts with neph/pulm/neuro care had higher rates of all-cause (27% vs 10%) and SLE-related IP admissions (12% vs 3%) and
all-cause (41% vs 30%) and SLE-related emergency room (ER) visits (25% vs 15%), compared with rheum/derm care pts
(Figure 2). Mean (SD) all-cause total healthcare costs were higher for pts with neph/pulm/neuro care vs pts with rheum/
derm care ($59,003 [139,448] vs $26,660 [63,648]).
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Patients in the no-specialist cohort were older and tended to have higher mean (SD) ECI than the rheum/derm cohort (1.4
[7.0] vs 0.9 [6.1]); most continued to receive SLE treatment and had mean 3.4 flares/year (63% had ≥3 flares). The no-
specialist cohort had modestly higher SLE-related IP admissions (4% vs 3%), SLE-related ER visits (17% vs 15%), and all-
cause healthcare costs than those with rheum/derm care ($29,230 [68,737] vs $26,660 [63,648]).

Conclusion: Among pts with SLE with various organ involvement, this study demonstrated the burden of disease through
the proxy of treating specialists. These data also highlighted gaps in care and unmet needs among pts with SLE who lack
specialist care despite having multiple flares and high IP/ER utilization.
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Background/Purpose: Timely initiation of DMARDs in rheumatoid arthritis (RA) is necessary to prevent significant mor-
bidity and mortality. Yet, patients from marginalized groups are less likely to be prescribed these medications. Prior
comparisons of faculty and fellows’ clinics show delays in beginning DMARDs in patients at risk for health disparities
(HD). This suggests provider-level contributions to HD given these rheumatologists were within the same healthcare
system. Therefore, we sought to compare DMARD, biologic, and steroid prescribing patterns between faculty and fel-
lows’ clinics in our urban, minority-majority setting to determine if our fellow and faculty prescribing practices aligned
with one another.

Methods: Montefiore Medical Center records were queried for patients with incident RA based on ICD 9 and 10 codes.
Diagnosis was verified by a rheumatology visit and documented positive anti-CCP >20 U/mL and/or anti-RF >12 IU/mL anti-
bodies. Those diagnosed with RA prior to the 2012 “Treat-to-Target” recommendations, diagnosed by an outside rheuma-
tologist, or without prescription data were excluded. Status of diagnosing rheumatologist as fellow or faculty, patient
demographics, insurance status and SES score (developed by Diez Roux et. al.) were documented. Date of initial visit and
length of time until first steroid, DMARD, and biologic prescription were recorded. Statistical analyses included two-sample
t-tests, Wilcoxon tests, Chi-square tests, and logistic and Cox regression models.
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Results: Of 587 Bronx-based RA patients, 113 were seen by fellows and 474 were seen in a faculty practice. Both groups
had a similar distribution of age, gender, marital status, and race. Fellows saw more Latinx patients and patients whose pri-
mary language was not English (p=0.01, p=0.04). Patients seen by both fellows and faculty were of low SES, but those seen
by fellows had lower SES scores and were less likely to have private insurance (p=0.05, p=0.002) (Table 1). Both faculty and
fellows had a median time to DMARD prescription of 0 days (p=0.61). The median time to biologic initiation was also similar
among the groups despite fellows having a wider range of initiation times (p=0.49) (Figure 1). The teaching practice pre-
scribed steroids to 84.1% of patients while faculty prescribed steroids to 72.8% patients despite similar timing of steroid ini-
tiation (p=0.01, p=0.50) (Table 2). Even after adjusting for race, ethnicity, primary language, insurance, and SES, the fellows
had higher rates of steroid use although similarities in DMARD and biologic initiation remained.

Conclusion: Our faculty and fellows practice in an ethnically diverse, urban health system. Though fellows had slightly more
disadvantaged patients, both fellows and faculty had excellent rates for DMARD and biologic initiation. It is possible that
because faculty also saw disadvantaged patients, this allowed them to teach fellows how to address the needs of these
patients. Nevertheless, differences in steroid prescribing patterns by fellows, despite faculty mentoring, adds evidence that
addressing health disparities at the provider-level is imperative to improve RA outcomes in communities of color and
lower SES.

Disclosure: A. Valle, None; X. Xie, None; D. Jackson, None; I. Blanco, Novartis.
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Background/Purpose:Patients’ post-operative satisfaction with their hospital experience is important to patient care, hos-
pital reimbursement, and comparison between hospitals. The Press Ganey (PG) inpatient survey is commonly administered
to assess patient satisfaction with the hospital experience. We aimed to determine whether patients’ PG survey overall
assessment scores following primary hip and knee arthroplasty differ by race and payor.

Methods: We retrospectively linked data for patients in large institutional hip and knee arthroplasty registries consisting of
surgeries from July 2010–February 2012 to their PG survey responses. Patients undergoing primary unilateral surgery of
self-identified black or white race who resided in New York, New Jersey, or Connecticut at the time of surgery were included
in the analysis. The primary outcome variable was the PG overall assessment score, calculated as the mean of a patient’s
ratings for the three questions in the "Overall Assessment" section of the PG survey which cover how well staff worked
together, the likelihood of recommending the hospital to others, and the overall rating of care. We also analyzed questions
within the PG survey related to patient satisfaction with physicians and nurses. All scores were dichotomized as either
completely satisfied (score of 100) or not completely satisfied (score < 100). Multivariable logistic regression was performed
to determine if patient race and primary payor were associated with being not completely satisfied, adjusting for age, sex,
and American Society of Anesthesiology (ASA) score as a proxy for overall health.

Results: There were 2,517 hip patients and 2,114 knee patients with PG overall assessment scores included in the analyses
(Table 1). Black patients were less likely to be completely satisfied than white patients in both the hip cohort (odds ratio (OR)
=1.603; p=0.049) and the knee cohort (OR=1.931; p=0.005). Patients over 75 years of age were less likely to be completely

Table 2. Multivariable logistic regression results for likelihood of black patients compared to white patients being not completely satisfied with
nurse-related questions (score <100)

Table 1. Multivariable logistic regression results for likelihood of being not completely satisfied with the hospital experience (PG overall score <100)
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satisfied than patients 65-74 in both the hip cohort (OR=1.458; p=0.007) and the knee cohort (OR=1.401; p=0.010).
Table 2 shows the results of multivariable logistic regression analysis for the six nurse-related questions. The most signifi-
cant disparity between black and white patients was seen in the ’kept you informed’ question in both hip and knee cohorts
(OR=1.66; p=0.048 and OR=1.81; p=0.014, respectively). In other questions which address topics such as courtesy, atti-
tude, skill, promptness, and attention to personal needs, only black patients in the knee cohort were less likely to be
completely satisfied than white patients (OR ranging from 1.74 to 1.81; p< 0.05) in all questions related to nurses. This dif-
ference between black and white patients was not present in the hip cohort, and there were no differences between black
and white patients in their likelihood of being satisfied with their physicians.

Conclusion: Black patients were less likely to be completely satisfied compared to white patients following hip and knee
arthroplasty, and black patients were less likely to report complete satisfaction regarding nurses. More research is needed
to investigate other factors such as baseline pain and function to understand why these disparities exist.

Disclosure: J. Gibbons, None; O. Burke, None; h. do, None; E. Lai, None; B. Mehta, None; L. Bradford, None;
M. Parks, Orthopaedic Research and Education Foundation, Orthopedic learning center, Zimmer; L. Russell, Arthritis
Foundation; A. Bass, None; M. Figgie, Wishbone, Lima, Mekanika, HS2; S. Goodman, Novartis, UCB.
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Background/Purpose: While a treat-to-target strategy is endorsed by the ACR RA Treatment Guidelines, many patient,
social, and healthcare system factors make implementation of this approach challenging in real-world clinical settings. Rural
residence has been associated with disparities in healthcare-related outcomes in both rheumatic diseases and other chronic
conditions. Thus, we examined whether urban vs. rural residence was associated with the frequency of new DMARD initia-
tions among US Veterans with persistently active RA.

Methods:We performed a cohort study of US Veterans with RA in the Veterans Affairs Rheumatoid Arthritis (VARA) registry
between 2003 and 2020. We identified patients with persistently active RA (2 consecutive visits with moderate or high dis-
ease activity by DAS28) who did not initiate a new DMARD between visits. Urban or rural residence was based on Veterans
Health Administration (VHA) maintained residential address urban/rural categorization. The primary outcome was initiation of
a new DMARD (not utilized at the last 2 visits) within 1 year of the index visit, defined as the second date of moderate-to-high
disease activity. Secondary outcomes were new initiations of specific DMARD categories (conventional synthetic DMARDs,
TNFi biologic DMARDs, and non-TNFi biologic/targeted synthetic DMARDs). Multivariable logistic regression models
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included age, sex, race, education, smoking status, anti-CCP status, RA disease duration, BMI, Rheumatic Disease Comor-
bidity Index (RDCI), VARA site, calendar year (2003-2010 vs. 2011-2020), baseline DAS28, number of prior DMARDs, and
prednisone use.

Results: We identified 1,461 patients with persistently active RA who did not recently initiate a new DMARD during our
observation period. Patients were predominantly male (89%) and had a mean (SD) age of 71.4 (10.2) years (Table 1).
Overall, 902 (62%) patients resided in urban areas and 559 (38%) resided in rural areas. Rural patients were more
likely than urban counterparts to be male, white, current smokers and they had more baseline prednisone and prior
DMARD use (Table 1). The proportion of patients initiating any new DMARD over the following year was similar
between urban (n=363, 40%) and rural (n=234, 42%) patients. Following multivariable adjustment, no association
was observed between urban vs. rural residence and new DMARD initiation (aOR 1.19 [0.87, 1.64]; Table 2). Similarly,
no significant associations were observed between urban vs. rural residence and initiation of specific DMARD catego-
ries (conventional synthetic DMARDs, TNFi biologic DMARDs, and non-TNFi biologic/targeted synthetic DMARDs) after
adjustment for covariates (Table 3).

Patient characteristics by urban or rural residence.

Association of urban vs. rural residence and incident new DMARD initiation in patients with persistently active RA
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Conclusion: Using real-world data from a multicenter observational RA cohort, we found that less than half of US Veterans
with RA were prescribed a new DMARD in the setting of persistently active disease. Rates of new DMARD initiation did not
differ between those in urban and rural areas, suggesting that within the VHA system, urban-rural health disparities are not
responsible for difficulties implementing a treat-to-target strategy. Additional interventions are needed to improve implemen-
tation of treat-to-target strategies for RA regardless of rurality.

Disclosure: L. Desilet, None;H. Sayles, None; P. Roul, None; J. Barton, None;G. Kerr, Pfizer, Janssen; K. Michaud,
None; T. Mikuls, Gilead Sciences, Bristol-Myers Squibb, Horizon, Sanofi, Pfizer Inc; B. England, Boehringer-
Ingelheim.
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Background/Purpose: Delayed referral of female RA-patients was reported twenty years ago: the time between the first
appointment with the general practitioner (GP) and referral to the rheumatologist (‘referral delay’) was significantly longer in
female than male RA-patients. In contrast, the time between symptom-onset and the first appointment with the GP (‘patient
delay’) was similar in both sexes. Although rapid referral has been increasingly advocated and incorporated in guidelines

Association of urban vs. rural residence and incident new DMARD initiation in patients with persistently active RA – by DMARD category
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during the past two decades, recent sex-specific data are lacking. Therefore, we assessed excess referral delay in female
RA-patients over the past three decades in a unique regionwide inception cohort with 27 years of data.

Methods: 962 consecutive early RA-patients (630 women and 332 men) presenting at the Leiden Early Arthritis Clinic during
three time-periods were studied: (1) 1993-2000;the reference period with known referral delay in females, (2) 2001-2010;
with increased education of GPs on the importance of early referral, and (3) 2011-2020; with the addition of an easy-access
screening clinic enabling very swift referral for patients in whom the GP doubts on the presence of arthritis. All education and
instructions for GPs were not sex-specific. For each time-period we assessed referral, patient and total delay from
symptom-onset to the first visit with the rheumatologist.

Results: Referral and patient delay are depicted in Figure 1A-C. Between 1993-2000, median referral delay was 4.4 weeks
longer in female than male RA-patients (median (IQR) of 14.3 (6.1-26.0) vs. 9.9 (4.6-17.4) weeks; p=0.027). Thereafter,
excess referral delay in female RA-patients decreased to a statistically insignificant difference of 1.7 weeks in 2001-2010.
Finally, in 2011-2020, referral delay was similar in women and men (4.7 (1.9-12.9) and 5.4 (2.0-9.7); p=0.99). Patient-delay
was stable and similar in both sexes. The percentage of RA-patients with total delay ≤12 weeks showed a similar time-
pattern as referral delay (Figure 1D).
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Conclusion: In the era of implementation of guidelines on early referral, excess referral delay in female RA-patients has
improved.

Disclosure: B. van Dijk, None; A. van der Helm-van Mil, None.
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Background/Purpose: Osteoarthritis (OA) is the most common form of joint disorder worldwide. Differences in pain, func-
tion, and radiographic features in ethnic groups, specifically Hispanics, are not well described. We aimed to describe differ-
ences in knee OA (KOA) radiographic findings, pain, and function in Non-Hispanic White (NHW), Black, and Hispanic men
and women.

Methods: This is a cross-sectional study using data from the Johnston County Health Study (JoCoHS), an actively enrolling
population-based study of NHW, Black, and Hispanic men and women in Johnston County, North Carolina, built on the
infrastructure of the longstanding Johnston County OA Project but with a focus on younger individuals and a range of
chronic health conditions. All JoCoHS participants provide demographic information, anthropometric measurements,
symptomatic and functional assessments, and radiographs of major joints (excluding spine). For this analysis, we included
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433 of the first 455 consecutive enrolled participants with available radiographic data. Fixed-flexion posteroanterior knee
radiographs were read for Kellgren-Lawrence Grade (KLG) by an experienced radiologist. Radiographic knee OA (rKOA)
was defined as KLG 32. Pain and function were assessed via self-reported questionnaires and the Knee and Osteoarthritis
Outcomes Scores (KOOS). Sex and race/ethnicity differences were assessed for radiographic and self-reported knee out-
comes. At the knee level, dichotomous outcomes were modeled using logistic regression and ordinal outcomes were mod-
eled using cumulative logit regression to produce odds ratios and 95% confidence intervals (CI), using generalized
estimating equations (GEE, to accommodate correlation between knees within a person). At the person-level, continuous
outcomes were modeled using zero-inflated negative binomial distribution to produce incidence density ratios (IDR) and
95% CI. All models were adjusted for age, BMI, education, and knee injury.

Results: As of 4/1/2022, 433 participants (850 knees) had completed their clinic visit and had at least one knee radiograph
(Excluded were 10 people with bilateral joint replacement, 12 people missing bilateral knee x-rays, and 14 knees with unilat-
eral joint replacement). Compared to NHW, Hispanics had a KOOS pain score that was on average 1.4 times worse (IDR
1.37 95% CI [1.01,1.85]), but had a significantly lower KLG (OR 0.52 95% CI [0.30,0.92]). Black individuals were more likely
to have higher severity of medial osteophytes (OR 1.92 95% CI [1.18,3.13]), lateral joint space narrowing (OR 2.32 95% CI
[1.20,4.51]) and KLG (OR 1.53 95% CI [1.01,2.13]) compared to NHW. Women were more likely to have higher severity of
medial osteophytes (OR 1.45 95% CI [1.01,2.08]) compared to men. Of note, there was an observed difference that was
not statistically significant towards worse KOOS (all subscales) in both Black and Hispanic individuals when compared
to NHW.

Conclusion: Significant differences by race/ethnicity and sex in radiographic and symptom scores were identified in this
preliminary cross-sectional analysis. This work highlights the importance of continued enrollment and study of non-White
participants in OA research.
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Background/Purpose: Delays in access to specialized care and diagnosis of systemic lupus erythematosus (SLE) are
associated with poor outcomes. Prior studies rely mostly on cross-sectional surveys and are probably subjected to recall
bias. Moreover, Insufficient data from population-based SLE cohorts in the United States limits our understanding of delays
to care. We aimed to (1) assess delays to access specialized care and diagnosis, (2) Identify characteristics associated with
delays among patients with SLE.

Methods: We assembled a retrospective population-based cohort of adults with incident SLE from 1976 to 2018 in a
27-county region from the American Upper Midwest. All patients met the 2019 EULAR/ACR SLE criteria. Through medical
records review, we identified the first medical contact where a manifestation attributed to SLE was noticed and mapped
the patient’s trajectories and time to 1) first visit in specialized care (with rheumatology, dermatology, or nephrology) and 2)
physician-diagnosed SLE. Disease activity (SLEDAI-2k) and SLICC/ACR damage indexes (SDI) were assessed at the clas-
sification date. Those patients who reached specialized care or were diagnosed ≥ 6 months after the first medical encounter

Table 1. Demographic, specialties, and clinical features are stratified according to specialized-care access and diagnosis delays.
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were considered to have a delay. We compared demographics, first specialty seen and first clinical feature, SLEDAI, and SDI
scores between groups with and without delays.

Results: A total of 350 incident SLE patients were included. Mean age (SD) was 42.8 years (18.4), and 81% were female. The
majority of the patients were non-Hispanic White (84%). To access SLE-specialized care, median intervals from the first clinical
contact were 1.6 months (IQR 0.3-14), and 3 clinical encounters (IQR 2-4) with 32% delays in access. Patients with delays in
access had fewer years of education 13.0 (SD 3.0) vs.13.8 (SD 2.4), (p=0.028), oral ulcers (p=0.0036) and positive antiphospho-
lipid antibodies (aPL) as first feature (p< 0.001) and higher damage score [mean SDI 0.5 (SD 0.8) vs. 0.2 (SD 0.4), (p< 0.01)]. The
median time from first clinical contact to diagnosis was 8.3 months (IQR 1.4-58.2). Before receiving a diagnosis, patients needed
a median of 2 specialties (IQR1-4), and 6 clinical encounters (IQR 3-13), with 65% having delays. Diagnostic delays were more
frequent in Asians (p=0.005) and were less likely to debut with symptoms of abrupt onset (e.g., fever and malar rash) but had
more cases of subacute/discoid lupus (p=0.006) and positive aPL (p=0.016) during first contact. Patients first assessed by pri-
mary care specialties had delays in diagnosis more frequently compared to those seen first by emergency medicine (p=0.005).
This group also had lower disease activity [mean SLEDAI 6.3 (SD 5.0) vs 8.0 (SD 5.6), (p< 0.01)] but higher damage scores [mean
SDI 0.4 (SD 0.6) vs. 0.1 (SD 0.2), (p< 0.01)] than those with early diagnosis. (Table 1)

Conclusion: One out of 3 patients had delayed access to specialized care, and two in three had delays in diagnosis. Delays
were associated with disparities in race and education, but also with specific features during first contact and increased
damage at classification date. Targeted efforts to improve early recognition and referral may prevent irreversible damage
and improve the long-term prognosis of SLE.

Disclosure: A. Sanchez-Rodriguez, None; J. Meade-Aguilar, None; J. Yang, None; G. Figueroa Parra, None;
S. Osei-Onomah, None; R. Giblon, None; H. Langenfeld, None; A. Chamberlain, None; C. Crowson, None;
A. Duarte-Garcia, None.
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Background/Purpose: Due to its range of manifestations and lack of specific findings, early diagnosis of SLE is often a chal-
lenge, and serious complications, including LN, can occur. Of importance, SLE disproportionally affects women—more spe-
cifically, women of color.1 These individuals often suffer higher disease severity and mortality rates and are more likely to
have multiple comorbidities and worse health-related quality of life.1 Recently, new drugs with the potential to positively
impact disease and patient outcomes either have received FDA approval for the treatment of SLE and LN or are in late-stage
development. As a result, clinicians require education regarding timely diagnosis and screening, current and emerging ther-
apies, and strategies for reducing health disparities, especially in women of color. Equipped with this information, clinicians
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will be better prepared to help patients achieve low disease activity and decreased morbidity andmortality. To address these
educational needs, we implemented a multimodal educational initiative supported by an independent medical educational
grant. The content focused on equipping clinicians with knowledge and practical strategies to close clinical gaps, improve
outcomes, and reduce disparities for patients with SLE and LN.

Methods: Three 1-hour, CE/CME-certified live webinars were delivered between April and May 2022. The webinars fea-
tured 2 expert faculty—1 rheumatologist and 1 nephrologist—and discussed strategies for SLE diagnosis, LN screening,
incorporating novel therapies, and addressing disparities in practice, followed by a live question and answer session. Of
note, 27% of the program content focused on disparities, including 7 practical ways clinicians can address disparities in
practice. An online enduring recorded webcast was launched to extend the reach of the education to learners who could
not attend the live webinars. Finally, 2 expert interview podcasts were developed to reinforce key takeaways from the pro-
gram. Learner demographics were captured and summarized using descriptive statistics. Knowledge and competence
were captured through pre- and post-activity questions and analyzed using a Chi square analysis.

Results: To date, 361 learners have participated in the program, with interprofessional representation: physicians (47%,
including rheumatologists [16%]), pharmacists (20%), NPs/PAs (19%), and RNs (6%). Learners have reported that nearly
1000 patients are likely to benefit because of this educational program. Preliminary pre- vs post-activity knowledge and
competence improved across the domains as follows: diagnosing SLE (36% vs 42%; P = .5), screening for LN (26% vs
40%; P = .07), new/emerging therapies (46% vs 82%; P < .001), and healthcare disparities (26% vs 53%; P < .001).

Conclusion: These data support the use of a multimodal, multidisciplinary educational design strategy for improving and
reinforcing learner knowledge and competence regarding diagnosis, treatment, and disparities in SLE and LN practice.2

References

1. Ramos PS. Curr Opin Rheumatol. 2021;33:598-604.
2. Moore DE Jr, Green JS, Gallis HA. J Contin Educ Health Prof. 2009;29:1-5.
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Background/Purpose: Patients with rheumatologic diseases have had hesitation with COVID-19 vaccines despite the
recent reports that they are safe and effective. This might impact underserved populations disproportionately. The aims of
this study are: 1- to identify the vaccination rates against Covid-19 and the frequency of vaccine-related adverse events in
Rheumatology patients; and 2- to explore the factors associated with lack of vaccination

Methods: This was a questionnaire-based study. Descriptive data on the frequency of vaccine-related adverse events were
recorded. Using logistic regression analysis, we studied the association of different factors with patients’ vaccination status.
Odds ratios and 95% confidence intervals were reported.

Results: 258 patients participated in the study from October 2021 to January 2022. The most common diagnosis was
Rheumatoid arthritis (33%) followed by Systemic Lupus Erythematosus (22%) and osteoarthritis (20.9%). Patients were
mostly females (81.8%) and African Americans (72.4%). The majority of patients (61.2%) had elementary school education.
41.4% of patients had Medicare/Medicaid, and 23.4% were uninsured. Three-quarters (73.6%) of patients were vaccinated
against Covid-19 with most receiving mRNA vaccines (97%). A quarter of the vaccinated patients stated that they experi-
enced symptoms after the vaccine, mainly myalgias (60%), fatigue (69%), and arm soreness (76.3%). Seven patients
reported skin rash. 2 out of 7 had a generalized rash requiring dermatology evaluation and topical steroids while the rest
had injection site rash. Twelve patients reported joint swelling, out of them, 3 had not achieved low disease activity prior to

Graph 1: Vaccination status by Education level
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being vaccinated requiring escalation of treatment while others did not seek medical care as the swelling was short-lived. For
most patients (70%), the symptoms resolved within 24-72 hours. For patients who chose not to get vaccinated, the most
common reason was a concern for side effects (88%) and disease flare (82.3%). 35.6% of the patients had a discussion with
their providers regarding vaccine hesitation. It was interesting to note that 49.4% of patients who did not receive the vaccine
were willing to change their minds if more convincing data emerges. By the time this data was collected, 10.7% of the
patients had received their third dose of the vaccine. No statistically significant differences in vaccination status were found
based on specific rheumatologic diseases. No difference was found based on race or ethnic background. However, partic-
ipants with a college degree (adjusted OR= 4.26, p-value 0.0137) and bachelor’s/master’s degrees (adjusted OR=6.48, p-
value 0.0173) showed significantly higher rates of vaccination compared to patients with primary education. Low-income
participants (Medicaid) had significantly lower rates of vaccination (adjusted OR=0.44, p-value 0.0371)

Conclusion: Based on the findings, we can conclude that the frequency of immune-related adverse events due to COVID
vaccines was low and symptoms were mild and short-lived. We can also conclude that lower socio-economic statuses as
reflected by education and insurance levels can negatively impact vaccination rates in patients with rheumatologic diseases.

Disclosure: B. Zulfiqar, None; M. Bittar, None; D. Austin, None; A. Hunter, None.

Graph 2: Vaccination status by insurance type

Table 1: Side effects after 1st and 2nd dose of vaccines

179



Abstract Number: 0101

Twenty-five Years of Mortality Data in Those with Lower Extremity
Osteoarthritis: The Role of Socioeconomic Status

Cara Murphy1, Rebecca Cleveland1, Amanda Nelson2, Yvonne Golightly3 and Leigh Callahan4, 1University of North
Carolina, Chapel Hill, NC, 2University of North Carolina at Chapel Hill, Chapel Hill, NC, 3University of Nebraska Medical
Center, Omaha, NE, 4University of North Carolina Thurston Arthritis Research Center, Chapel Hill, NC

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (0085–0122) Healthcare Disparities in Rheumatology Poster
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

180



Background/Purpose: The purpose of this study is to explore the relationship between socioeconomic status (SES) mea-
sures (income, professional employment, block group poverty level, education level, and home ownership) and mortality
among individuals with lower extremity osteoarthritis (OA).

Methods:We analyzed data from 1,842 participants in a cohort of community dwelling Black and White persons aged
≥ 45 years with lower body OA. OA was radiographically confirmed in the hip and/or knee, as defined by a Kellgren-
Lawrence grade ≥ 2 in at least one hip/knee joint. We examined baseline SES measures including the individual mea-
sures of high school (HS) education (no HS diploma vs. ≥ HS diploma), longest held occupation (non-professional
PRO vs PRO occupation), and home ownership (no vs yes), as well as area of residence block group poverty (BGP;
≥ 20% BGP vs < 20%). Multiple imputation was used to impute missing values of covariates. Mortality was deter-
mined through 2015, and follow-up time was calculated from baseline until death or censoring which took place when
a participant was lost to follow-up or reached the end of the study period. Cox proportional hazards regression was
used to estimate adjusted hazard ratios (aHR) and 95% confidence intervals (CI) for all-cause mortality, adjusted for
baseline covariates (see Table 2 footnote). Additional analyses included stratification by sex, race, and age.

Results:Mean follow-up time was 13.6 years during which 997 deaths occurred. Baseline demographic characteristics are
found in Table 1. Living in an area with BGP ≥ 20% and lack of home ownership were found to independently confer higher
hazards of death (aHR=1.20, 95% CI=1.05-1.38; aHR=1.20, 95% CI=1.03-1.14 respectively) (Table 2). Further, in a fully
adjusted model, those with < HS education had increased, but not statistically significant, hazard ratios of death (aHR
1.14, 95%CI 0.98-1.32). When stratified by race, sex, and age, additional notable findings were observed. Comparing those
with < HS education to those with ≥ HS education, women had a 26% increased hazard of mortality and those < 65 years of
age had a 31% increased hazard of mortality. Additionally, increased hazards for mortality were found in stratified analyses
for BGP (among men, Whites, and those < 65 years of age) and home ownership (among men and those < 65 years of
age) (Table 2).

Conclusion: Previous research has revealed that individual-level and community-level SES measures influence health out-
comes. Additionally OA has been associated with increased mortality. To our knowledge, SES measures have not before
been directly linked to increased mortality among those with OA. Our study highlights the complex connection between
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SES and health outcomes, specifically mortality. Results suggest that those with lack of home ownership and those who live
in communities with increased poverty may need more intensive guidance from clinicians in addition to certain groups
(women and non-elderly) who lack a HS education. People with OA have increased risk of death, as do those with health dis-
parities; thus treatment of OA must consider addressing SES barriers in order to provide successful care especially for high
risk patients.

Disclosure: C. Murphy, None; R. Cleveland, None; A. Nelson, None; Y. Golightly, None; L. Callahan, None.
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Background/Purpose: There are racial and ethnic disparities in juvenile idiopathic arthritis (JIA). Implicit bias can con-
tribute to these health disparities through provider communication and medical decision-making. For example, stud-
ies have shown that racial implicit bias can affect pain management recommendations in pediatric patients. Early
aggressive treatment with biologic treatment has been shown to be more effective than conventional DMARDs. In
this study we described the implicit racial and racial/medical adherence biases of the international pediatric rheuma-
tology community and investigated their associations with treatment recommendations and perception of
compliance.

Methods: Our study recruited an international cohort of faculty, fellows, physician assistants and nurse practitioners
practicing in pediatric rheumatology from Nov 2021 through Feb 2022. Demographic data was collected via an
online survey, after which participants participated in two online timed modules, designed to determine the “inap-
propriate vs appropriate vs aggressive” treatment for the JIA patients based on the data provided. Patients differed
by race (White vs Black). Participants were then asked to assess how adherent the patient would likely be with treat-
ment. Following the vignettes, participants completed the adult race Implicit Assessment Test (IAT) and the adult
race and medical compliance; an IATD-score was given. A positive IAT score indicates a pro-White bias and a neg-
ative a pro-Black bias, 0 is no bias. The IAT scores range from -2 to +2. The student T-test and one-way ANOVA
were used to compare IAT scores between groups. Logistic regression models were used to examine the associa-
tions of the following variables(provider age, sex, race, job title, years of experience) to the participant IAT
scores with regards to the outcome variable of interest: either appropriate or aggressive treatment within each
vignette (white vs black).

Results: A total of 165 providers completed the survey, modules and IATs. The majority were women (64%), White (79%)
and faculty (76%). Overall, providers showed a slight pro-White bias (mean IAT D score= 0.26, SD=0.51) and slight pro-
White bias with medical compliance stereotype (mean IAT D score= 0.16, SD=0.43). There were no differences in
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appropriate or aggressive treatment recommendations associated with IAT scores for White or Black vignettes, although the
results were based on small sample size. Interestingly, there was an inverse association between the IAT score where in
the Black vignette the providers we less likely to give aggressive therapy as the pro-White bias increased (OR=0.54,
95% CI 0.20-1.46, p=0.23 per unit increase in IAT) whereas in the White vignette providers were more likely to give
aggressive treatment as the pro-White bias (OR= 4.07 95% CI 0.75-22.24 p=0.11). Nonetheless, findings were not sta-
tistically significant.

Conclusion: In this feasibility study, Implicit Bias was not associated with treatment recommendation or perceived compli-
ance of JIA patients. Further larger studies are needed to better evaluate implicit bias’s impact on provider communication.

Provider Characteristics Assigned to Clinical Vignettes
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Background/Purpose: SLE is a leading cause of mortality in young adults, particularly in those identifying as Black or His-
panic or who are socioeconomically disadvantaged. These populations may also experience differential access to lupus care
and care quality, which could contribute to existing outcome disparities. Thus, we sought to examine potential disparities in
markers of lupus care access and quality in a uniformly insured, national cohort of young adults with lupus who are at partic-
ularly high risk for poor outcomes. The objective of this study was to compare visit-based retention in lupus care (marker of
access) and receipt of serologic testing (marker of quality) by race and ethnicity, neighborhood socioeconomic disadvan-
tage, and geography.

Providers Who Completed Implicit Association Tests
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Methods: This cohort study analyzed a geo-linked 20% national sample of young adult (ages 18-35) Medicare benefi-
ciaries. Inclusion required a hospitalization, rheumatology physician visit, or two other non-hospitalization encounters
at least two months apart that were associated with a lupus diagnosis code between January 1, 2013 and June
30, 2014 (98% specificity, 85% sensitivity). Patients had to have 18 months of claims. The first six months were used
to establish comorbid conditions. Rheumatology visits and serologic testing were evaluated in a subsequent
12-month assessment period. Visit-based retention in lupus care was defined as a rheumatology visit in both six-month
periods of the assessment period. Serologic testing was defined as at least one complement or dsDNA test within the
12 months. Patients were categorized into US census region, quintile of neighborhood disadvantaged based on Area
Deprivation Index, and rural, suburban, or urban area. Multivariable logistic regression models were fit for retention
and serologic testing.

Results: Among 1,036 young adults with lupus (mean age 29), 39% (95% CI 36-42%) had visit-based retention in lupus
care, and 28% (95% CI 26-31%) had serologic testing. Both visit-based retention and serologic testing was lowest in
the Midwest and highest in the West (Figure 1). No differences were found by rural, suburban, or urban area. White ben-
eficiaries from the least disadvantaged quintile of neighborhoods had ≥15% higher visit-based retention than other ben-
eficiaries (64 vs 30-49%; Figure 2). Serologic testing was lower with higher neighborhood disadvantage (Figure 2),
decreasing 19% for each quintile increase in neighborhood disadvantage (aOR 0.81; 95% CI 0.72, 0.91; Table 1).
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Visit-based retention but not serologic testing, increased with higher comorbidity burden. Presence of primary care
visits increased odds of serologic testing two-fold, while rheumatology visits were the strongest predictor (aOR 3.83;
2.44, 6.01).

Conclusion: In this cohort of young adults with lupus, only 39% saw a rheumatologist at least once each six months and
fewer than one in three had an annual serologic test. Despite uniform Medicare coverage, disparities in markers of lupus care
access and quality were identified by neighborhood disadvantage, race and ethnicity, and region. These findings suggest
further research is needed to evaluate additional lupus care quality indicators and how such care differences may impact
lupus outcome disparities in the US.
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Background/Purpose: The assessment of the frequency distribution of females and males is occurring in different aca-
demic areas. Academic publishing is not exempt from potential structural disparities. We aimed to assess the gender repre-
sentation, by decision-making level, of the editors and editorial boards of the 45 leading journals focused on rheumatology.

Methods: This was an exploratory, cross-sectional, audit-type study. The 45 most influential journals in rheumatology were
identified on Scimago Journal & Country Rank. The names of the Editorial members were extracted from each journal’s web-
site. A digital gallery was used to assign one of the binary denominations of female or male based on the probability that a
name was culturally given to a woman or man. All individuals with names whose accuracy for one gender denomination
was below 80%were manually searched. The editorial positions were categorized according to the influence level in editorial
decision-making. Based on the study design and data characteristics, only descriptive statistics were used.

Results: Overall, there were 2,186 names retrieved from 44 journals (one excluded since no longer publishing); 597 (27%)
were assigned as females, 1566 (72%) males, and 23 (1%) missing data. The number of listed individuals per journal ranged
from 3 to 374. The categorization by decision-making level showed that 76 (3.5%) were at the editor-in-chief level, 391 (18%)
at the associate editor level, 1676 (77%) as editorial board members, and 34 (1.5%) were unclassified.

The frequency distribution of assigned gender by decision-making level was different: 19 (25%) females and 57 (75%) males
were at the editor-in-chief level; 129 (33%) females and 261 (67%) males at the associate editor level; 443 (26.5%) females
and 1220 (73.4%) males at the editorial board level.

Some journals showed an even gender distribution, such as Arthritis & Rheumatology, with 56 members almost equally dis-
tributed among all decision-making levels. However, others had a significant imbalance, e.g., a journal with 79 members had
males in 2 out of 3 editor-in-chief level positions, 11 out of 16 associate editor level positions, and 41 out of 60 editorial board
level positions.

Conclusion:Overall, these data show unequal gender representation in editorial members and most rheumatology-focused
journals. It remains to be determined whether rheumatology societies are incurring vertical segregation.

Disclosure: A. Barajas-Ochoa, None; A. ManriquedeLara, None; A. Gastelum-Strozzi, None; I. Pelaez-Ballestas,
None; A. Cisneros-Barrios, None; M. Ramirez-Trejo, None; P. Gradilla-Magaña, None; C. Ramos-Remus, None.
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Background/Purpose: Immunosuppressive states can attenuate the immunogenicity of the COVID-19 vaccines. Some
studies have shown an improved immune response with a supplemental primary dose. In August 2021, the CDC recom-
mended that immunocompromised individuals (including patients on immunosuppressive agents) receive a supplemental
primary dose of the vaccine ≥28 days after their second dose of the Pfizer BioNTech or Moderna COVID-19 vaccine. The
American College of Rheumatology Covid-19 vaccine task force strongly supports these recommendations, as well as a
supplemental dose of the Johnson and Johnson vaccine. This study aims to determine how many patients on immunosup-
pressive Disease Modifying Anti-Rheumatic Drugs (DMARDs) and biologic agents have received a supplemental dose of the
COVID-19 vaccine in a resource-limited population in rural southeast United States of America. We aim to determine under-
lying barriers to obtaining adequate vaccination.

Methods: This retrospective chart review and questionnaire included patients seen in our rheumatology and internal medi-
cine clinic from November 1, 2021 to February 28, 2022. Patients included in the study were on any of the following medi-
cations; Methotrexate, Mycophenolate, Azathioprine, Leflunomide, Etanercept, Adalimumab, Certolizumab, Golimumab,

Table 1. Patient Characteristics and the Supplemental Primary Dose

Table 2. Reasons for Not Receiving the Supplemental Primary Dose
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Tocilizumab, Abatacept, Rituximab, and Infliximab, from at least July 1, 2021 to the time of study. Demographics, diagnosis,
and COVID-19 vaccination status were collected from patient records. Then a short telephone questionnaire was adminis-
tered. Descriptive analysis including Chi-square test and Fishers exact test were used.

Results: A total of 204 patients were included. Twenty eight patients (13.7%) received a supplemental dose and
176 (86.3%) did not. Of those 176 patients, 94 (53.4%) did not know about this recommendation, 52 (29.5%) had safety
concerns or felt that they did not have enough information, and 30 (17%) patients had other reasons including prior adverse
effects, religious exemption, or belief that it is not needed. Out of the total subjects, 55 (27 %) were unvaccinated while
121 (59.3%) received partial vaccination and 107 (52.4%) received the booster vaccine. There was no association of supple-
mental vaccination rate to age, gender, vaccine type, diagnosis, or medication. White patients were more likely to have
received the supplemental primary dose (p= 0.019) compared to other races.

Conclusion: This study reveals that most immunosuppressed patients with autoimmune conditions in our resource-limited
rural population have not received the supplemental primary dose of the COVID-19 vaccine. The most common reason was
lack of knowledge of vaccine recommendations. This could be due to frequent guideline changes, patient education, and
even healthcare provider education. Most patients with safety concerns did not receive any doses. Other reasons included
adverse reactions, religious exemption, and belief that COVID-19 is not a threat. There could be similar patterns in other
comparable populations. It is important to educate providers and patients about appropriate vaccination regimen, as the
immunosuppressed are more vulnerable to COVID-19 infection and its most severe complications.

Disclosure: A. Murugan, None; X. Ruiz, None; L. Harris Jr., None.
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Graph 1. Reasons for Not Receiving the Supplemental Primary Dose
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Background/Purpose: Racialized patients and ethnic minorities have worse outcomes in SLE. This is likely related to a
complex interplay between genetic and non-genetic factors. Numerous studies have examined racial and ethnic disparities
in SLE, with no comprehensive summary of disease-related outcomes and health care utilization among these patients. The
objective of this study is to perform a systematic review describing racial and ethnic disparities in the following disease-
related outcomes among adult patients with SLE: (1) mortality, (2) end-stage renal disease (ESRD), (3) disease-related dam-
age, (4) cardiovascular disease, (5) malignancy, and (6) hospital utilization.

Table 1: Summary of included studies

Figure 1: PRISMA flow diagram
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Methods: The systematic review protocol was registered with PROSPERO. A systematic search of the scientific literature
was performed using three databases (OVID Embase, OVID Medline andWeb of Science) to obtain articles published before
October 2021. Search terms included the outcomes of interest (i.e., mortality, ESRD, disease-related damage, cardiovascu-
lar disease, malignancy and hospital utilization) and variations of terms used to describe racial and ethnic groups (e.g., White,
Black, Asian, Hispanic, Indigenous). Longitudinal observational studies with a minimum of two years of follow-up were
included. Case series, systemic reviews, and interventional studies were excluded. Screening of titles, abstracts and full-text
articles were performed in duplicate by four independent reviewers (TS, KP, KZ, RA). Data extraction and synthesis were
performed.

Results: The systematic literature search yielded 5528 titles and abstracts, of which 191 studies were selected for full-text
review. Further review yielded 127 studies for inclusion (Figure 1). The majority of studies were conducted in North America
(n=99), followed by Europe (n=16), Australia (n=7), Africa (n=6), Asia (n=6) and South America (n=3). Racial and ethnic
groups identified include Whites (n=122), Blacks (n=133), Asians (n=51), Indigenous peoples (n=20), Hispanics (n=48) and
others (n=6).

A total of 102 studies (80%) reported worse outcomes among racial and ethnic minority groups. Disparities were most com-
monly identified in studies describing outcomes among Black (n=93) and Hispanic (n=37) patients. Most studies reported
outcomes related to mortality (n=60), with 52 (87%) reporting worse outcomes among racialized groups. Of 30 studies
reporting on the development of ESRD, 26 (87%) identified racial and ethnic disparities. Worse outcomes were also reported
among studies examining disease-related damage (n=30), cardiovascular disease (n=9), hospitalization (n=8), and malig-
nancy (n=8) (Table 1).

Conclusion: This comprehensive review highlights the higher reported rates of mortality, ESRD, disease-related damage,
cardiovascular disease, malignancy and hospitalization, among racial and ethnic minority patients with SLE. In the absence
of a biological explanation for these difference, it is prudent to identify and address systemic causes for these outcomes. A
meta-analysis of these outcomes is currently underway.

Disclosure: T. Semalulu, None; K. Pasumarthi, None; K. Zhao, None; R. AlDhaheri, None; N. Akbar, None;
K. BEATTIE, None; K. TSELIOS, AstraZeneca, GlaxoSmithKlein(GSK).
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Background/Purpose: The American College of Rheumatology (ACR) guidelines for the treatment of class III and class IV
lupus nephritis (LN) recommend induction therapy with mycophenolate mofetil (MMF) over cyclophosphamide (CYC) for His-
panics. These guidelines were derived from studies that mainly included Hispanics from Mexican ancestry. However, it is
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uncertain if these recommendations can be generalized to all Hispanic populations as there are considerable genetic, socio-
demographic, and clinical disparities among Hispanics with lupus. Thus, we sought to determine the short-, intermediate-
and long-term renal outcomes among Hispanics from Puerto Rico with LN receiving these treatment modalities.

Methods: A cohort of adult Puerto Ricans with LN was studied. LN was defined as the presence of proteinuria >0.5 g per
day, urinary cellular casts, and/or a renal biopsy consistent with LN. Demographic features, clinical manifestations, comor-
bidities, disease activity (per Systemic Lupus Erythematosus Disease Activity Index ([SLEDAI]), disease damage (per
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Systemic Lupus International Collaborating Clinics/American College of Rheumatology Damage Index [SDI]), and pharma-
cologic treatment were gathered at LN onset (baseline). Renal response, chronic kidney disease staging (per National Kid-
ney Foundation), progression to end-stage renal disease (ESRD), and mortality were ascertained at 6 monts,12 months
and last study visit. Renal outcomes between patients treated with CYC and MMF were compared using Chi-square test,
Fisher’s exact test, or Mann-Whitney test, as appropriate.

Results: The total LN cohort consisted of 154 patients of which 97 received induction therapy with CYC (n=49) or MMF
(n=48). Table 1 shows the baseline features of both treatment groups. Patients treated with CYC had statistically significant
higher disease activity, lower albumin levels, and more pyuria and proteinuria than those treated with MMF. Table 2 depicts
the renal outcomes at 6 months, 12 months, and last visit. Six-months after induction therapy the overall renal response
(complete or partial) was higher in patients treated with MMF compared to CYC. At 12-months and at last visit, no differ-
ences were found for all outcome measures. Among patients treated with CYC, 51% of patients were started on MMF after
the induction phase. Conversely, in those initially treated with MMF 92% remained on MMF. A sub-analysis in patients with
class III and class IV LN showed similar results.

Conclusion: In this group of Puerto Ricans with LN, MMF induction therapy was superior to CYC at 6 months. However, at
12 months and at last study visit, renal outcomes were similar between these treatment groups. Half of patients in the CYC
group were started on MMF after CYC therapy. Thus, the intermediate- and long-term efficacy observed for the CYC group
could be in part attributed to MMF therapy. Our results are consistent with ACR recommendations favoring MMF over CYC
for the induction therapy of LN in Hispanics.

Disclosure: S. M�arquez, None; D. Cintr�on, None; L. Vil�a, None.
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Background/Purpose: Multiple studies have shown reduced immunogenicity of mRNA covid vaccines in patients with
rheumatological disease. The waning antibody levels in this population group, whether due to the aberrant immune signa-
tures as an inherent part of their autoimmune condition or treatment with immunosuppressive agents, suggest the possible
need for earlier booster shots. This study aims to monitor the trends of anti-spike antibody levels in a minority population with
a rheumatological disease on various immunosuppressive treatments and determine the level of antibody response to
COVID-19 vaccines.

Methods: The study analyzed patients with varying rheumatological and musculoskeletal diseases who had completed the
primary series of vaccination with either mRNA (BNT162b2 or mRNA-1273) or vector (Jannsen) vaccine. Data correspond-
ing to demographics, clinical characteristics, vaccination type, date of vaccination, and anti-spike protein IgG antibody levels
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was obtained through chart review. A review of the antibody levels at random time intervals after the first (vector) or second
(mRNA vaccine) vaccine doses was performed through the anti-Sars-Cov-2S enzyme immunoassay, and an analysis of the
efficacy of immune responsiveness was made. A titer greater than 2500 was considered suggestive of a robust immune
response.
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Results: The study consisted of 222 patients with a mean age of 61.7 years (12.99; range 21-91 years), of which 78.3%
were women. Most of the patients belonged to a racially minor population group including African Americans (21%) and His-
panics (78%). 93 out of the 222 patients (41.8%) had an antibody titer greater than 2500 suggesting a strong immune
response. The time interval of 3-4 months post-vaccination was associated with a significant decline in anti-spike protein
antibody levels (p-values < 0.004). Blunted antibody titers were also seen in African Americans as compared to Hispanics
(p < 0.01) in the multivariate logistic regression.
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Conclusion: Our study shows a decline in anti-spike protein antibody titers at 3-4 months post-vaccination suggesting the
necessity for potential earlier booster vaccination. It also indicates the need for vigilance in monitoring antibody levels in
patients belonging to the minority population. Larger studies are needed to expand on these preliminary results and also
on potential implications to black patients.

Disclosure: T. Bhatt, None; S. Gadireddy, None; P. Budhathoki, None; G. Franchin, AstraZeneca,
GlaxoSmithKlein(GSK), Sanofi, UCB, Pfizer.
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Background/Purpose: Adolescents with childhood-onset systemic lupus erythematosus (cSLE) face challenges in manag-
ing their disease and mental health. There is increasing evidence that community-level social and economic factors contrib-
ute to disparities in health outcomes for marginalized groups, beyond individual-level indicators like income or education. Yet
there is limited information on the effects of these community-level factors in cSLE. We sought to investigate the relationship
between neighbourhood area-level marginalization and health outcomes in children and adolescents with cSLE.

Number of patients with a significant immune response (antibody titer>2500) vs time interval between vaccination and antibody measurement
(in months)
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Figure 1. Quintile distribution of the Ontario Marginalization Index dimensions in the cSLE cohort (n=184).

Table 1. Demographics and Disease Characteristics in Children and Adolescent Patients with cSLE.
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Methods: We conducted a retrospective cohort study of patients 9-18 years old with cSLE meeting System Lupus Interna-
tional Collaborating Clinics (SLICC) or American College of Rheumatology (ACR) SLE classification criteria and followed in the
Lupus Clinic at SickKids between July 2018 and July 2020. The postal codes of patients were linked to the Ontario Marginal-
ization (ON-Marg) Index, a measure derived from the Canadian census to capture health disparities at the area-level. The pri-
mary exposures were the four dimensions of the ON-Marg Index: ethnic concentration (concentration of new immigrants
and visible minority persons); material deprivation (measure of income, education, single-parent households); residential insta-
bility (rates of housing and family instability); and dependency (reflects the population workforce eligibility). Health outcomes
included the presence of: i) active disease (adjusted mean SLEDAI score >4) during the study period, ii) disease damage
(SLICC/ACR Damage Index score >0) at the latest study visit, and iii) a comorbid psychiatric diagnosis (mood and/or anxiety
disorder). We performed univariate and multivariable logistic regression analyses to determine if area-level marginalization
was associated with the outcomes, adjusting for age, sex, disease duration, major organ involvement (nephritis and/or central
nervous system disease), and glucocorticoid use. Estimates with a p< 0.05 were considered statistically significant.

Results: A total of 184 pediatric patients were included in the study; 29% had active disease, 16% had disease damage,
and 18% had a comorbid mood and/or anxiety diagnosis (Table 1). Notably, 61% of patients lived in areas with the highest
quintile for ethnic concentration and 46% of patients lived in areas with the lowest quintile for dependency (Figure 1). Those
living in areas with higher ethnic concentrations had lower odds of a comorbid psychiatric diagnosis in unadjusted analysis
(OR 0.67, 95% CI 0.48-0.94, p=0.021). In adjusted analysis, there were associations between ethnic concentration and
lower comorbid psychiatric diagnosis (OR 0.66, 95% CI 0.42-1.04, p=0.073), and dependency with lower active disease
(OR 0.56, 95% 0.30-1.04, p=0.066), though not statistically significant (Table 2).

Conclusion: In this sample of patients with cSLE, we found associations between the factors of community-level ethnic
concentration and dependency with disease and mental health outcomes. Future studies should explore the patient, pro-
vider, and system-level factors influencing medical and psychiatric care among marginalized groups.

Table 2. Results of the adjusted logistic regression analyses for marginalization on the medical and psychiatric outcomes of interest.
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Background/Purpose: SLE is a multi-organ chronic autoimmune disease, which requires chronic medication use and close
follow up with a rheumatologist. Poor disease control can lead to end organ damage and increased morbidity and mortality.
Poor outcomes of SLE are increased in minority ethnic groups and there is evidence of increased rates of complications in
patients with a lower socioeconomic status (SES), independent of race (1). Access and proximity to quality rheumatologists
is one possible way to improve outcomes. Our goal is to analyze the difference in healthcare use and outcomes in two dis-
tinct SES groups of SLE patients that are seen by the same academic rheumatologists.

Methods: This was a retrospective review of patients with SLE based on ICD 9/10 coding, seen by academic rheumatolo-
gists at its various clinic sites. Patients included were at least 18 years old and had at least three clinic visits from 2015-2020.
All patients lived in zip codes based on income cutoffs. High SES group lived in zip codes with median household income >
$85,000 based on US Census data. Low SES group lived in zip codes with median household income < $55,000. All zip
codes were within a 30-minute drive of clinic sites. Data including demographics, comorbidities and treatment history were
collected from the electronic medical record. Outcomes of emergency room visits, hospital admissions, steroid use, missed
appointments, and distance traveled to clinic were compared by paired student T test. In addition, regression models were
performed for certain variables.

Results: Low SES group had 49 patients and high SES group had 26 patients. The range of median incomes in high SES group
was $86,623 - $174,760 with a mean of $109,014. In low SES group, median income ranged from $26,900 - $56,618 with
mean of $50,139. Demographics and comorbidities of each group are shown in Table 1. The only significant difference in
comorbidities were rate of COPD/Asthma (p=0.045). The most common SLE organ involvement in each group were skin, joints,
and hematologic. There were statistically significant higher admission rates in low SES group and more missed appts in high
SES group. Statistical significance not reached for other outcomes (Fig 1). Regressionmodels for variables of SES, Hispanic eth-
nicity, Medicaid use, depression and chronic steroid use were performed. There were no significant confounders identified,
however Medicaid use trended towards significance. Subgroup analysis of Medicaid patients showed mean ER visits 3.76 vs
1.91 in non-Medicaid (p=0.04) andmean steroid burst 2.18 vs. 1.02 in non-Medicaid (p=0.013). There were no significant differ-
ences in HCQ use, decrease in renal function, or death during study period between each group.

Conclusion: Though there are differences in the variables analyzed, most are not statistically significant. A larger study pop-
ulation may help elucidate whether access and proximity to a rheumatologist can help control for higher healthcare and ste-
roid use in a lower SES population. Medicaid status appears to be a significant variable, and could be used to identify
patients that will utilize the emergency room and steroids more frequently than a non-Medicaid population.
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Disclosure: A. Chandler, None; R. Tehrani, None; V. Bhalla, None.

Figure 1: Mean values of primary and secondary outcomes and comparison with T test. Mean (standard deviation) for high SES and low SES
respectively: ER visits 1.54 (2.06), 2.76 (3.72), Admissions 0.81 (1.06), 2.29 (3.54), Steroid bursts 1.08 (2.04), 1.39 (1.53), Missed appt 4.96
(4.91), 3.22 (2.53), Distance 7.62 (6.02), 5.76 (5.35).

Table 1: Demographics and comorbidities of each group.
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Background/Purpose: Equitable gender representation at conferences is essential to further progress in academia. India
and the Philippines are both low and middle-income countries in the Asia Pacific, albeit with divergent gender norms and
social frameworks. While India has a patriarchal gender norm, the Philippines has been said to have a relatively egalitarian
gender norm.

Our objective is to obtain an overview of gender equity at the Philippine rheumatology (PRA) annual conferences and com-
pare it with India (IRACON).

Methods: Using the available published PRA conference materials from 2009 to 2021, we determined the proportion of
women faculty (speaker or chairperson roles). International speakers were separately identified. Gender was identifed based
on information from the organizers, online science directory networks, and a gender application program interface (API)
website. Results were compared with published IRACON data

Results: The overall proportion of combined PRA female faculty was 47.7% while female speakers were underrepresented
at IRACON at 18%. Women were also more likely to be abstract first authors at the PRA (68%) but underrepresented at IRA-
CON (27%). There are more females among new inductees in PRA with an M: F ratio of 1:3, while the trends are improving in
India, with a notable narrowing of the gender gap among new inductees recorded (from 5:1 to 2.7:1) in the 2010 and 2015
quinquennium. The trends converged when international female faculty were analyzed at both conferences, with low repre-
sentation uniformly (16% PRA, 15% IRACON)

Methodology Workflow
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Conclusion: We found a narrow gender gap among female speaker faculty at PRA conferences, in comparison to a much
wider gender gap among speakers at IRACON. Contrastingly, the gender gap is wide among International speakers in both
countries.These trends exist despite the greater representation of women as the first authors of conference abstracts in both
countries. These observations suggest that cultural and social constructs may have an important role to play, and further
research on other Asia Pacific countries’ gender distribution in academia is recommended.

Disclosure: L. Traboco, None; G. Zamora, None; K. Mohanasundaram, None; S. Reyes, None; A. Sowndhariya,
None; P. Ovseiko, None; v. Ravindran, None; L. Gupta, None.
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Choi8, 1Massachusetts General Hospital, Boston, MA, 2Arthritis Research Canada, Vancouver, BC, Canada,
3Massachusetts General Hospital, Waltham, MA, 4Regeneron, Boston, MA, 5University of Otago, Dunedin, New Zealand,
6University of Alabama at Birmingham, Birmingham, AL, 7Massachusetts General Hospital, Quincy, MA,
8MASSACHUSETTS GENERAL HOSPITAL, Lexington, MA

First Authors of Abstracts

The proportion of Filipino Female Speakers during the PRA Annual Conference
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Background/Purpose: Emerging US cohort data suggest gout and hyperuricemia impart larger burdens on adults self-
reporting Black race, especially Black women, than those self-reporting White race.[1,2] These racial disparities may be
largely attributable to differences in non-genetic, mainly modifiable gout risk factors e.g., body mass index (BMI), diet,[3,4]
and chronic kidney disease (CKD). However, national-level, sex-specific general population data on racial differences in
the burden of gout, and potential mediators, are lacking. We determined and quantified sex-specific mediators of racial dis-
parities in gout prevalence among a nationally representative sample of US adults.

Methods: Using recent decadal data (2007-2016) on physician-diagnosed gout and hyperuricemia from the National Health
and Nutrition Examination Survey, we compared contemporary sex- and race-specific prevalences and conducted sequen-
tial causal mediation analysis (adjusting for upstreammediators following causal pathways) [5] to determine the proportion of
the racial differences attributable to 7 potentially mediating social and clinical factors (see DAG in Figure 1): low education,
poverty, BMI, alcohol, poor quality diet (poor DASH adherence), diuretic use, and CKD (eGFR < 60 mL/min, using latest
equations that do not include a coefficient for Black race,[6] per National Kidney Foundation and American Society of
Nephrology recommendations.)

Results: Age standardised prevalence of gout was 3.5% and 2.0% in Black and White women, respectively (age-adjusted
OR =1.8 [95% CI: 1.3 to 2.5]), and 7.0% and 5.4% in Black and White men (age-adjusted OR =1.3 [1.0 to 1.6]).

6 of the 7 risk factors were more frequent/elevated in Black adults than White; alcohol was the exception, with lower con-
sumption in Black people (both sexes). BMI levels and poverty were higher in Black women, but similar between Black
and White men.

After adjusting for the 6 risk factors, racial differences in gout prevalence nullified (Tables 1 & 2, top). Largest mediating fac-
tor of excess gout cases among Black women was excess BMI, accounting for 56% of the racial difference (independent of
education, poverty, diet, and alcohol), followed by CKD (24%), poverty (17%), and poor-quality diet (12%) (Table 1).

Assumed causal diagram of the association between race and gout or hyperuricemia
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Table 1. Stepwise regression and indirect (mediation) effects of potential mediators using sequential mediation analysis for the association
between Black race and odds of gout and hyperuricemia among women, NHANES 2007-08 to 2015-16*

Table 2. Stepwise regression and indirect (mediation) effects of potential mediators using sequential mediation analysis for the association
between Black race and odds of gout and hyperuricemia among men, NHANES 2007-08 to 2015-16*
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Among men, CKD was the largest mediator (46%), followed by diet quality (20%) and diuretic use (14%). BMI (12%) and
poverty (0.5%) mediated smaller proportions of the racial difference among men than women (Table 2). Mediators of racial
differences in hyperuricemia closely agreed with gout results.

Conclusion: Gout is more frequent among Black adults in the US than their White counterparts, especially women (two-
times greater in Black women vs. White). These racial differences can be entirely explained by differences in 6, mainly mod-
ifiable clinical and social/environmental factors, including CKD, diuretics, and diet quality. However, their relative importance
differed by sex, with BMI and poverty far more prominent in women. Culturally-informed efforts focussing on these factors
could reduce current gout disparities.

1. Maynard PMID 24335384

2. Thompson PMID 35105711

3. Rai BMJ PMID 28487277

4. Yokose JAMA IM (2022)

5. Valeri & VanderWeele; PMID 233795536. NEJM PMID 34554658

Disclosure: N. McCormick, None; L. Lu, None; C. Yokose, None; a. johi, Regeneron; T. Merriman, None; k. saag,
Horizon Therapeutics, SOBI, Shanton, AbbVie/Abbott; Y. Zhang, ChemoCentryx; H. Choi, Horizon, Allena, LG,
Protalix.
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Background/Purpose: Timely diagnosis and initiation of appropriate treatments are imperative to improve outcomes for
patients with rheumatoid arthritis (RA). Racial and ethnic disparities in RA outcomes are now well recognized [1]. However,
whether disparities in healthcare access differ by urban versus rural residence, independent of race, have not been studied.
Our objective was to understand how residence in rural versus urban settings impacts biologic disease modifying anti-
rheumatic drugs (bDMARD) initiation after methotrexate (MTX) use among Veterans with RA. We hypothesized that rural res-
idence would be associated with lower probability of biologic initiation.
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Methods: In this retrospective cohort study utilizing the nationwide U.S. Veterans Affairs databases, we identified adult patients
with RA based on presence of a diagnosis code for RA and DMARD use [2]. We included patients receiving an initial prescrip-
tion of MTX between 2005 and 2014, with data through 2016 used for follow-up and included those with at least 6 months of
data prior to receiving a first-ever prescription of MTX (index date). Patients with biologic therapy prescriptions or administration
at any time prior to the index date, or those initiating biologic therapy within 30 days after the index date (considered simulta-
neous MTX and biologic initiation) were excluded. Rural versus urban residence was obtained from VA enrollment data and
categorized using the Rural Urban Classification Codes. Our primary outcome of interest was time to biologic initiation within
two years of starting MTX. Biologics included were infliximab, adalimumab, etanercept, certolizumab, golimumab, abatacept,
rituximab, or tocilizumab. Multivariable Cox proportional hazards models were conducted adjusting for age, sex, race, comor-
bidities measured using the Charlson comorbidity score, and markers of RA severity (anti-CCP positivity). Censoring occurred
at death, end of follow-up (2016), or two years after starting MTX, whichever was earliest.

Results: We included 17,395 veterans with RA (88.3% male, 41.6% with rural residence) and of these, 3,263 (18.8%) initi-
ated a biologic within the first two years of follow up (Table 1). In multivariable models, residence in an urban area was asso-
ciated with a slightly higher biologic use compared to rural areas (adjusted hazard ratio, aHR 1.08, 95% CI 1.00-1.16)
(Table 2). Older age ( >80 years) and non-White race were associated with lower biologic use independent of rural/urban
status.

Table 2. Factors associated with time to biologic therapy initiation in patients with RA starting methotrexate, using multivariable Cox regression*.

Table 1. Baseline characteristics stratified by residence in a rural versus urban setting.
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Conclusion: Our study found only modest differences in access to biologic therapies among rural versus urban residing RA
patients within the VA healthcare system. Residual confounding may also be present. These findings suggest that disparities
are not easily explained by rurality within the VA healthcare system.

References

1. Yip K, Navarro-Millan I: Racial, ethnic, and healthcare disparities in rheumatoid arthritis. Curr Opin Rheumatol
2021, 33(2):117-121.
2. Kim SY, Servi A, Polinski JM, Mogun H, Weinblatt ME, Katz JN, Solomon DH: Validation of rheumatoid arthritis
diagnoses in health care utilization data. Arthritis research & therapy 2011, 13(1):R32.
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Background/Purpose: African American, Afro-Caribbean, and Hispanic patients diagnosed with rheumatic diseases such
as systemic lupus erythematosus (SLE) exhibit more severe disease manifestations compared to white patients. Outcomes
are attributed to an interplay of genetic, environmental, and socioeconomic factors that lead to higher mortality and more
rapid accrual of irreversible damage (Contreras et al. Kidney Int 2006; 69:1846-1851 and Gonzalez et al. Rheum Dis Clin
N Am 2014; 40:433-454). Differences in education, health literacy, social support, income, and access to care contribute
to these disparities. In addition, our Arthritis Clinic has seen an average 30% no-show rate per visit date since the COVD-
19 pandemic. The objective of the Patient Navigator Program is to identify and support our underserved and high-risk
patients by pairing them with 2nd year medical students, and to increase medical student understanding of health disparities
that impact outcome in the rheumatic diseases.

Methods: Patients are enrolled based on a history of severe disease manifestations, poor adherence to appointments or
medications, low educational level, and/or language difficulties. Seven second year medical students were recruited to
become patient navigators responsible for acting as liaisons between patients and rheumatology physicians. Navigators
were chosen to increase Arthritis Clinic language proficiency in Spanish, Creole, Russian, Chinese, Arabic, and Yiddish. Nav-
igators contact patients before and after appointments, ensure prescriptions are filled, assist with scheduling follow-up or
referral appointments, and aid patients with other health related concerns. Students immerse themselves within the rheuma-
tology field through shadowing experiences. Encounters are recorded in REDCap and identify enrolled patients by their
medical record number, age, gender, race/ethnicity, and date of encounter.
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Results: 69 patients have been enrolled in the program; most are female (86%) and identify as black (78%). The primary
diagnosis was SLE (66%). Most encounters occurred via phone call (77%) or during in-person clinic visits (20%). Assistance
in scheduling appointments (35%) and wellness checks (27%) were the top reasons for an encounter.

Figure 1: Type of Encounter

Table 1: Patient Information
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Conclusion: The Patient Navigator Program was started to improve the care of high-risk patients suffering from SLE and
other rheumatic diseases. While the program is still in its early stages, it demonstrates the ability of medical student patient
navigators to connect with patients and facilitate their care. Additional research during Summer 2022 will assess patient
needs, screen for food insecurity, and examine the impact on patient adherence, clinic attendance, and the educational
impact on medical students.

Disclosure: G. Shadid, None; Z. Nakadar, None; M. Elaskandrany, None; H. Cai, None; A. Moncayo, None;
A. Sergios, None; M. Vargas, None; J. Wilson, None; N. Kabani, None; O. Dvorkina, None; E. Ginzler, Aurinia
Pharma.
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Background/Purpose: SLE disproportionately affects patients of color. Medication nonadherence is more common among
patients of color with SLE and is associated with worse health outcomes. We aimed to better understand factors that make
adherence to immunosuppressive medications easier among patients of color with SLE.

Methods: Using a qualitative descriptive study design, we conducted in-depth interviews with purposefully selected sam-
ples of 1) lupus clinic providers and staff, and 2) patients of color with SLE taking immunosuppressants (MTX, AZA, or
MMF) from an academic lupus clinic. We asked participants about adherence facilitators. We probed patients on

Figure 2: Purpose of Encounter
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Table 2. Adherence facilitators grouped by COM-B domain. Patients 1, 2, 5, 7, 8, 9, 10, and 11 are nonadherent. Patients 12, 6, 3, 4 are adherent.
X indicates the patient identified that facilitator. (COMB = Capability, Opportunity, Motivation, Behavior model)

Table 1. Patient and provider/staff demographics.
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approaches to overcome common adherence challenges and providers and staff on actions they can take to enable adher-
ence. We audio-recorded and transcribed interviews verbatim and analyzed them using applied thematic analysis. We cat-
egorized themes using the Capability, Opportunity, Motivation, Behavior conceptual model. In this model, Capability refers
to external factors that help patients acquire medications; Opportunity corresponds to factors that enable adherence on a
regular basis; and Motivation corresponds to factors that affect conscious and unconscious beliefs and attitudes.

Results:We interviewed 12 providers and staff (7 providers, 5 staff ) and 12 patients (4 adherent, 8 nonadherent). Participant
characteristics are summarized in Table 1. The most described facilitators among patients were social support, notable
health benefits, reminders, and ability to acquire medications. The latter two were also commonly described by providers
and staff, who additionally focused on patient education and communication, and empowerment and acceptance. Remain-
ing facilitators identified included medication properties such as pill size and dosing schedule, medication monitoring and
accountability, and patient-provider relationship (Table 2).

Each patient described a unique set of facilitators spanning the three behavioral domains. Although most facilitators were
described similarly by both adherent and nonadherent patients, pillboxes were identified by all adherent patients but only half
of nonadherent patients. Similarly, medication properties were solely identified by adherent patients as a facilitator. Con-
versely, social support was described by all nonadherent patients and only a quarter of adherent patients as a facilitator.

Conclusion: Our results suggest that the optimal intervention to improve medication adherence will likely require a multi-
modal and individually tailored approach including components from each behavioral domain—ensuring medication access
(Capability), utilizing reminders and social support (Opportunity), coupled with internal motivation through patient education
and empowerment (Motivation). While some interventions (e.g., medication reminders) can be easily implemented, others
(e.g., medication properties and access, and patient education) will likely require organizational and societal changes,
highlighting the resources needed to serve the needs of patients with SLE, particularly those from disadvantaged
backgrounds.

Disclosure: S. Herndon, None; A. Corneli, None; C. Dombeck, None; T. Swezey, None; M. Clowse, Exagen;
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UCB; R. Sadun, None; J. Doss, Pfizer; A. Eudy, GlaxoSmithKlein(GSK), Pfizer, Exagen; H. Bosworth, Boehringer-
Ingelheim, BeBetter Therapeutics, nordisk, Merck/MSD, Improved Patient Outcomes, otuska, sanofi, walmart;
K. Sun, Exagen.
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Background/Purpose: Medication adherence is critical for SLE management and can be influenced by patients’ barriers
and beliefs about treatment. Patients of color with SLE have higher rates of medication nonadherence leading to worse
health outcomes. However, racial differences in barriers and beliefs about medications have not been well studied. We com-
pared differences in medication beliefs and barriers to taking SLE medications between Black and White patients and
explored the association between beliefs and adherence.

Methods: Patients meeting ACR or SLICC SLE criteria from an academic lupus clinic completed the Beliefs about Medicines
Questionnaire (BMQ) that measures four domains: disease-specific medication necessity, disease-specific medication con-
cern, general medication overuse, and general medication harm. Participants also completed the SLE-specific Domains of
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Subjective Extent of Nonadherence (DOSE-Nonadherence-SLE), which has two domains measuring the extent of and rea-
sons for nonadherence over the past 7 days. We compared scores in BMQ and DOSE-Nonadherence-SLE between Black
and White patients and explored differences in BMQ scores between adherent and nonadherent patients stratified by race.
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Results: The analysis included 125 patients (52% Black, median age 49, 94% female, 59% ≥ college education, 41% Med-
icaid/Medicare insurance, median disease duration 14 years). Adherence measured by DOSE-Nonadherence-SLE was
64% among White, and 44% among Black participants (p=0.02).

Black compared to White patients had significantly higher scores in BMQ domains of SLE-specific medication concern and
general medication overuse and harm (Table 1). There were no significant differences in BMQ scores between adherent and
nonadherent White patients. Nonadherent Black patients had significantly lower scores in BMQ SLE-specific necessity and
higher scores in BMQ general overuse and harm than adherent Black patients (Table 2).

Nonadherent Black patients on average identified four barriers to medication adherence compared to three identified by their
White counterparts (p=0.009). Among nonadherent Black patients, 45% reported missing doses because they felt well,
compared to 0% of nonadherent White patients (p< 0.001). Additionally, 15% of nonadherent Black patients worried that
SLE medicines would affect their fertility, and 9% worried that their doctor did not prescribe the right SLE medicine, while
none of these factors were reported by White patients as barriers to adherence (Table 3).

Conclusion: Black patients with SLE were more likely to be nonadherent, have more adherence barriers and greater mis-
trust about medications. Specifically, nonadherent Black patients held stronger beliefs that medicines were overused and
harmful in general, and weaker beliefs that SLE medicines were necessary. These beliefs may reflect a general sense of mis-
trust in the medical system and may drive the behavior of skipping doses when feeling well and when concerns arise. Our
results suggest that adherence interventions among Black patients should include a focus on building trust and an emphasis
on ensuring adherence even when the patient feels well.

Disclosure: E. Guzman Cisneros, None; S. Herndon, None; T. Coles, Pfizer, Regenxbio, Merck/MSD;C. Voils, None;
M. Clowse, Exagen; R. Sadun, None; J. Rogers, Pfizer, Exagen, Aurinia, Immunovant, Janssen, Eli Lilly; L. Criscione-
Schreiber, GlaxoSmithKlein(GSK), UCB; J. Doss, Pfizer; A. Eudy, GlaxoSmithKlein(GSK), Pfizer, Exagen; K. Sun,
Exagen.

Abstract Number: 0117

Disparities in Prescription Medications Among Myositis Patients in a
Large Urban Medical Center

Diala Alawneh1, Zita Chan1, William Galanter2, John Berry3, Mina Al-Awqati4 and Huan Chang5, 1University of Illinois at
Chicago, Chicago, IL, 2University of Chicago, Chicago, IL, 3University of Illinois Hospital & Health Sciences System,
Chicago, IL, 4University of Illinois, Chicago, IL, 5University of Illinois at Chicago and Jesse Brown VA Medical Center,
Chicago, IL

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (0085–0122) Healthcare Disparities in Rheumatology Poster
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: Although women are twice as likely as men to develop myositis, Black women are affected dispro-
portionately. Additionally, minorities with juvenile dermatomyositis are significantly more likely to have low family income and
significantly worse scores on physical function, disease activity and quality of life. This pilot study investigates the relationship
between race/ethnicity, sex, living in a disadvantaged neighborhood, and the frequency of being prescribed a DMARD (bio-
logic or conventional) or a steroid in myositis patients. The objective of this study is to demonstrate a relationship between
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race/ethnicity, sex, living in a disadvantaged neighborhood, and the frequency of being prescribed disease-specific treat-
ment for myositis in patients seen in the rheumatology clinic.

Methods: Data from the electronic health record (EHR) of a large urban hospital were analyzed from January 1, 2010 through
August 31, 2020. Independent variables included age, race/ethnicity, sex, and address with zip code. The area deprivation index
(ADI) score was calculated using the neighborhood atlas website mapping tool. Rheumatologic medications were the dependent
variables. Prescribed steroids, DMARDs, and cyclophosphamide were compared between socioeconomic and racial/ethnic
groups. Prescription of non-steroidal medications was also compared. Regression analysis was used to predict steroid use as
a function of age, race/ethnicity, sex, and ADI. The analysis was repeated for DMARD and cyclophosphamide use.

Results: There were 158 unique patients with myositis. Of these, 118 (74.7%) were women and 40 (25.3%) were men. Race/
ethnicity was 17 (10.8%) non-Hispanic Whites, 94 (59.5%) non-Hispanic Blacks, 34 (21.5%) Latinx, and 13 (8.2%) Other.
Women were more likely to receive cyclophosphamide, mycophenolate, or rituximab than men. Men were more likely to receive
etanercept than women. ADI scores were higher among Black and Latinx patients compared with White patients (p < 0.00001).
There was no difference between steroid (p=0.41) or cyclophosphamide (p=0.93) use between minority and white patients.
White patients were 22.6% as likely to receive a DMARD as Black patients (p< 0.016). Latinx patients were as likely to receive
a DMARD as Black patients. Results showed that physician prescribing pattern does not vary with area deprivation index scores.

Conclusion: Among patients with myositis, Blacks and Latinx are more likely to live in an area with a higher area deprivation
index score. There was no difference between minorities and Whites of being prescribed a steroid or cyclophosphamide;
White patients were less likely to receive a DMARD than Black patients. Physician prescribing pattern did not vary with area
deprivation scores. Future studies with larger sample sizes are needed to help quantify the relationship between area
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deprivation score, race/ethnicity, and sex; to better understand physician prescribing patterns in patients, particularly
among minority groups; and to understand how these factors may influence disease-related health outcomes in myositis.

Disclosure: D. Alawneh, None; Z. Chan, None; W. Galanter, None; J. Berry, None; M. Al-Awqati, None;
H. Chang, None.
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Background/Purpose: High quality ambulatory care provision should mitigate avoidable emergency department (ED) visits
by persons with inflammatory arthritis (IA) conditions and address the unique realities of those facing inequities in care. Our
objective was to characterize ED use by persons with IA conditions based on female or male identity to inform required
ambulatory care service enhancements.

Methods: Estimates of ED utilization were obtained from analyzing population-based data from a universal provincial health
system in Alberta, Canada (~4.4 million residents). Validated case definitions were applied to physician claims and hospital-
ization administrative datasets (years 2002-2018) to create prevalent cohorts of persons with Rheumatoid Arthritis (RA),
Ankylosing Spondylitis (AS), Psoriatic Arthritis (PsA), Juvenile Idiopathic Arthritis (JIA) and gout. Records were then linked
to the National Ambulatory Care Reporting System dataset in which ED use is documented with details of presentation (tim-
ing, acuity, diagnosis, and disposition). Estimates were stratified by binary sex identity for descriptive analysis; annual esti-
mates for years 2008-2018 were generated to identify possible time trends, and data presented here are from fiscal year
2017-2018.

Results: There were 60,373 persons with an IA condition (26,029 female) with 156,570 ED visits (68,910 by females) in the
2017-2018 fiscal year (Table 1). Females with AS and gout were significantly more likely than males to have at least 1 ED visit
(difference for AS 7.5%; 95%CI 6.1, 8.9; difference for gout 11.0%; 95%CI 10.3, 11.8). Assigned acuity scores varied by sex
with males more frequently assigned ‘1-resuscitation’ and ‘2-emergent’ Canadian Triage & Acuity Scores. For all conditions
except JIA, over half of all visits occurred during the day shift (08:00-16:00 hours); females presented at a higher frequency
during the evening shift (16:01-22:00 hours) and males during the night shift (22:01-07:59 hours) (p< 0.01). Females with
PsA and JIA were significantly more likely than males to present to the ED on a weekday as compared to a weekend or stat-
utory holiday (72.6% vs 68.7%; 71.5% vs 65.0% respectively). The reasons for ED visits were similar between males and
females, except for visits for infections being higher in females with JIA (20.1% vs 15.4% of visits), and injuries being higher
in males with JIA (31.3% vs 22.6% of visits) (Figure 2). Significantly more males with AS (difference 0.7%; 95%CI 0.2, 1.1)
and gout (difference 2.9%; 95%CI 2.7, 3.2) than females with these conditions presented to the ED for a flare, whereas pre-
sentations for flares were not different for the other IA conditions. More males with RA returned to the ED within 72 hours of
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Figure 1. Diagnoses from Emergency Department Use by Males and Females with Inflammatory Arthritis Conditions in Alberta, Canada (fiscal year
2017-2018, proportions)

Table 1. Emergency Department Visits by Females and Males with Inflammatory Arthritis Conditions in Alberta, Canada (fiscal year 2017-2018)
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their initial discharge (difference 2.5%; 95%CI 1.2, 3.8). Males with RA, PsA and AS were more frequently admitted to hos-
pital (difference 1.1%, 3.9% and 1.4% respectively, all p< 0.01), whereas females with gout were more frequently admitted
(difference 4.0%; 95%CI 3.4, 4.6).

Conclusion: Patterns of ED utilization that vary between females and male persons with different types of IA conditions will
need to be recognized in proposed health system solutions aiming to reduce avoidable acute care use.

Disclosure: C. Barnabe, Janssen, Fresenius Kabi, Celltrion Healthcare, Pfizer; P. McLane, None; N. Luca, None;
K. Lin, None; K. Chomistek, None; M. Elliott, None; S. McQuitty, None; E. Davidson, None; C. Hildebrandt, None;
S. Katz, None; B. Holroyd, None; C. Barber, None.
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Table 1. Emergency Department Use by Urban and Rural Patients with Inflammatory Arthritis Conditions in Alberta, Canada (fiscal year
2017-2018)
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Background/Purpose: Rheumatology services in Canada are largely restricted to urban centres, resulting in significant
access difficulties for residents of rural and remote locations. As a result, some emergency department (ED) utilization by
persons with inflammatory arthritis (IA) conditions may reflect deficiencies in current arthritis health service delivery models.
Our objective was to characterize ED use by persons with IA conditions based on residence in an urban or rural location
to inform required ambulatory care service enhancements.

Methods: Estimates of ED utilization were obtained from analyzing population-based data from a universal provincial health
system in Alberta, Canada (~4.4 million residents). Validated case definitions were applied to physician claims and hospital-
ization administrative datasets (years 2002-2018) to create prevalent cohorts of persons with Rheumatoid Arthritis (RA),
Ankylosing Spondylitis (AS), Psoriatic Arthritis (PsA), gout and Juvenile Idiopathic Arthritis (JIA). Records were then linked
to the National Ambulatory Care Reporting System dataset in which ED use is documented with details of presentation (tim-
ing, acuity, diagnosis, and disposition). Estimates were stratified by postal code for descriptive analysis; annual estimates for
years 2008-2018 were generated to identify possible time trends, and data presented here are from fiscal year 2017-2018.

Results: There were 60,373 persons with an IA condition (15,320 rural) with 156,570 ED visits (52,739 rural) in the
2017-2018 fiscal year (Table 1). Those living in rural locations were significantly more likely to have at least 1 ED visit per year
(difference RA 19.5%, PsA 18.3%, AS 20.5%, gout 19.3%, JIA 14.5%). For all conditions except JIA, an individual rural res-
ident with an IA condition had nearly twice the annual mean number of visits to the ED compared to urban residents (all
p< 0.01). A significantly higher number of visits by rural persons with IA conditions were triaged into less urgent and non-
urgent acuity levels (all p< 0.01). Rural persons with IA conditions were significantly more likely to present to the ED during

Figure 1. Diagnoses from Emergency Department Use by Rural and Urban Residents with Inflammatory Arthritis Conditions in Alberta, Canada
(fiscal year 2017-2018, proportions)

220



daytime hours (08:00-16:00 hours) than their urban counterparts, and for all conditions except JIA during a weekday (range
72-73% for rural vs 68-69%) rather than a weekend or holiday day. Lengths of stay in the ED were significantly shorter for
rural persons with RA, PsA, AS and gout (range 197-230 minutes) than urban persons with these conditions (range
323-470 minutes). The frequency of return visits to the ED within 72 hours of the initial presentation was significantly higher
in rural patients with RA (difference 8.9%; 95%CI 7.6, 10.3), PsA (difference 9.9%; 95%CI 5.4, 14.3), AS (difference 6.0%;
95%CI 3.7, 8.2), and Gout (difference 7.3%; 95%CI 6.2, 8.3). Rural patients were not significantly more likely to present to
the ED for a flare of their IA condition.

Conclusion: The ED is an important health service access location for rural patients with IA conditions, although not directly
related to their arthritis condition. Persons with JIA conditions and who are rural residents are potentially seeking ED care in
urban centres.

Disclosure: C. Barnabe, Janssen, Fresenius Kabi, Celltrion Healthcare, Pfizer; P. McLane, None; N. Luca, None;
K. Chomistek, None;M. Elliott, None; S. McQuitty, None; S. Katz, None; E. Davidson, None; C. Hildebrandt, None;
K. Lin, None; B. Holroyd, None; C. Barber, None.
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Background/Purpose: EBV infection is associated with autoantibody development in the preclinical period of rheumatic
diseases, such as SLE and RA. Furthermore, EBV reactivation, characterized by EBV early antigen (EBV-EA) antibody pro-
duction, correlates with IFN pathway activation and elevated disease activity. However, although Native American
(NA) individuals experience a higher prevalence, severity, and mortality from rheumatic diseases, the relationship between
EBV and autoimmune rheumatic diseases has not been studied explicitly in these patients. This study characterizes the rela-
tionship between serologic evidence of EBV reactivation and serum biomarkers in NA rheumatic disease patients.

Methods: NA patients with RA (n=38), SLE/Sjögren’s syndrome (systemic autoimmune rheumatic disease, SARD; n=25),
polyarthralgia/OA (n=30), polyarthritis/UCTD (n=19), and healthy controls (n=31) provided serum samples for determination
of serum levels of autoantibodies, cytokines, chemokines, CRP, vitamin D, cotinine, and viral (EBV, CMV, HSV) antibodies.

Results: EBV-EA antibody levels were significantly higher in SARD and RA patients compared to controls but not in other
disease groups (Figure 1A). We identified 11 biomarkers that correlated with EBV-EA antibody levels (p-value < 0.1), includ-
ing IP-10, BLyS, CRP, cotinine, IL-8, MIP-1a, IL-1b, IL-5, IFNa, TGFb, and SCF (Figure 1B). Specifically, EBV-EA antibody
levels positively correlated with IP-10 (r=0.615; p=0.001) and BLyS (r=0.494; p=0.012) and negatively correlated with
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MIP-1 alpha (r=-431; p=0.032) in SARD but not RA patients. In contrast, EBV-EA antibodies negatively correlated with CRP
(r=-0.356; p=0.028) in RA but not in SARD patients. Hierarchical clustering of all subjects using these biomarkers revealed
5 patient clusters (Figure 1C). Each cluster differed in the composition of disease groups; however, all disease groups were
represented in each cluster (Figure 2A). Although the frequencies of ACR SLE criteria did not differ significantly between clus-
ters (Figure 2B), the frequency of arthritis in 3 or more joints was significantly higher in Cluster 5 compared to Cluster
3 (Figure 2C), consistent with the high prevalence of RA patients in this cluster. Clusters also differed in soluble mediator
levels (Figure 3). For example, Cluster 5 had elevated levels of many different cytokines, chemokines, and soluble receptors,
in particular IL-5 and TNFa. Cluster 1 exhibited higher concentrations of a smaller set of mediators, such as IL-1b, IL-6, and
IL-8, compared to clusters 2, 3, and 4. Cluster 3 had the highest levels of IP-10 and BLyS.

EBV reactivation is elevated in Native American RA and systemic autoimmune rheumatic disease (SARD) patients and correlates with soluble
mediators and distinct patient clusters. (A) EBV-early antigen (EA) antibody levels were measured by ELISA. Statistical significance was determined
using Kruskal-Wallis test with Dunn’s multiple comparisons. **p<0.01, ***p<0.001. (B) Spearman correlation was used to compare EBV-EA anti-
body levels to biomarker concentrations. Heatmap represents Spearman’s rank correlation coefficients of biomarkers with p-values <0.1.
(C) Hierarchical clustering of patients and controls using z-scores of biomarkers identified in (B). Z-scores are shown on a gradient scale from
red (maximum) to blue (minimum). Clusters are designated by blue bars.
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Conclusion: We found that EBV-EA antibody levels are elevated in NA SARD and RA patients compared to controls. EBV-
EA antibody levels correlated with IFN-associated IP-10 and BLyS in NA SARD patients but not in RA patients. Clustering of
subjects based on biomarkers associated with EBV-EA antibodies revealed 5 patient clusters with differing levels of soluble
mediators. Importantly, disease groups were found across clusters, suggesting similar pathogenic mechanisms between
diseases.

Disease groups and ACR classification criteria of the patient clusters. (A) Frequency of each disease group in the patient clusters. (B,C) Frequen-
cies of (B) SLE-associated and (C) RA-associated ACR classification criteria in the patient clusters.
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Background/Purpose: Guidelines may unintentionally introduce inequities in care through recommendations that do not
reflect the realities of healthcare access and quality for persons who are marginalized in society. To inform future rheumatol-
ogy guidelines that uphold equity for Black people living in Canada, we conducted semi-structured interviews to understand
experiences related to rheumatoid arthritis (RA) care and suggested service-level strategies for reducing and mitigating
inequities.

Figure 3. Comparison of select soluble mediator concentrations in each patient cluster. Soluble mediator concentrations that significantly differ
between patient clusters. Statistical significance was determined using Kruskal-Wallis test with Dunn’s multiple comparisons. *p<0.05,
**p<0.01, ***p<0.001, ****p<0.0001
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Methods: Interviews were conducted with individuals who identify as Black, live in Canada, and have a diagnosis of RA; they
were recruited using purposive and snowball sampling. Three overarching questions were explored with participants: i) popu-
lation factors relevant to RA care; ii) initial and ongoing access to healthcare services; and iii) medication access and treatment
strategy. Interviews were conducted via Zoom and audio-recordings were transcribed. A thematic analysis using the Braun
and Clarke method with a deductive coding approach, using Critical Race Theory and a racial equity lens to guide analysis.

Results: Participants (n=6; 4 females and 2 males) expressed how their racial identity as a Black person contributed to their
understanding of RA and their preferences for treatment and outcome goals. They shared how healthcare access is influ-
enced by financial resource limitations and racism, exclusion and discrimination, but also by cultural norms in seeking health-
care and lack of knowledge about RA within the Black community. These limitations were exacerbated by intersectionality
between race, sex, and gender, particularly when it came to stereotypes around pain tolerance expectations, and experi-
ences of implicit bias. Participants stated that they experience health system fragmentation and are not supported in seeking
ancillary supports. Financial barriers to medication access are encountered, with decision making about treatment influ-
enced by the legacy of oppression and medical experimentation on Black people, and the predominance of biomedical
approaches emphasized by healthcare providers. Participants indicated that RA care needs to shift to include and promote
holistic and cultural approaches, provided in safe and trauma-informed care environments, and with flexibility in service
models to accommodate persons facing financial barriers. Partnerships between arthritis care services and Black commu-
nity organizations would increase community awareness and knowledge about arthritis, provide mechanisms of support
for patients within their community, and serve to empower patients.

Conclusion: Arthritis care providers need to consider unique experiences of arthritis care based on race and ethnicity. Iden-
tified barriers to care must be addressed, while high quality, culturally relevant, and safe care must be facilitated through rec-
ommendations in treatment guidelines to achieve optimal arthritis outcomes of Black patients with RA in Canada.

Disclosure: M. Thomas, None; C. Barnabe, Janssen, Fresenius Kabi, Celltrion Healthcare, Pfizer; T. Kleissen, None;
D. Lacaille, None; G. Hazlewood, None; N. Hassen, None; R. Henry, None; K. English, None; M. Kuluva, None;
A. Fifi-Mah, Eli lilly, Pfizer, Janssen, BMS; N. Johnson, None.
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Background/Purpose: Social determinants of health (SDoH), “the conditions in which people are born, grow, work, live,
and age” (World Health Organization, 2022), directly influence health inequities. In our multihospital system, SDoH are not
systematically assessed as part of routine rheumatic disease care. We studied patients with rheumatic conditions enrolled
in an integrated care management program (iCMP), which provides care coordination for medically and/or psychosocially
complex patients. We aimed to understand the documentation of SDoH-related needs during iCMP enrollment in electronic
medical record (EMR) notes and whether the prevalence differed by rheumatic condition.
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Methods: Among 20,395 adults (≥18 years) with ≥1 ICD-9/10 code for a systemic rheumatic condition, crystalline arthritis
or osteoarthritis enrolled in iCMP between 1/1/12-10/18/21, we randomly selected 401 individuals. We excluded 18 individ-
uals with insufficient EMR data. We reviewed the literature (SU, MC) to develop a set of SDoH-related terms related to finan-
cial needs, food insecurity, housing instability, transportation, and medication access and the most frequently used phrases
were used to develop the standard operating procedure for the chart reviews. Charts were manually reviewed (SU, MC, CF)
and SDoH phrases were extracted from EMR notes written by physicians, nurses, care coordinators, social workers, and
nutritionists during iCMP enrollment. Patients were classified by whether they had any indication of documented SDoH-
related needs. We used multivariable logistic regression to estimate the odds of having ≥1 SDoH need by demographic fac-
tors and rheumatic condition.

Results: Among 383 patients, the mean (SD) age was 72.2 (13.4) years, 61% were female, 79% were White, 10% were
Black, and 80% were non-Hispanic (Table 1). The mean (SD) period of iCMP enrollment was 3.3 (2.4) years. There were
111 patients (29%) with a systemic rheumatic disease, 96 (25%) with crystalline arthritis, and 176 (46%) with osteoarthritis
without systemic or crystalline disease. Of the 383 charts reviewed, 45% contained documentation of ≥1 SDoH need.
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Overall, 105 individuals (27%) had evidence of financial needs, 77 (20%) transportation needs, 63 (16%) food insecurity,
18 (5%) housing instability, and 21 (5%) medication access challenges, with variation by rheumatic condition (Figure 1). In
the multivariable model, the odds of having ≥1 SDoH need was 2.85 times higher (95% CI 1.28-6.80) for Black vs. White
individuals and 3.44 times higher (95% CI 1.17-10.19) for Medicaid vs. Commercial insurance beneficiaries (Table 2).

Conclusion: Nearly half of this population of complex care patients with rheumatic conditions had SDoH needs docu-
mented in EMR notes with the highest overall percentage among individuals with osteoarthritis. Higher burden was noted
among Black individuals and Medicaid beneficiaries, however SDoH documentation was infrequently structured or stan-
dardized in notes, and differences may, in part, reflect ascertainment bias. Further efforts are needed to incorporate SDoH
screening into routine rheumatology care, enabling integration of SDoH factors into both clinical care and research.

Disclosure: S. Ulysse, None; M. Chandler, None; L. Santacroce, None; T. Cai, None; K. Liao, None; C. Feldman,
AtlasBio, Pfizer Pharmaceuticals, BMS Foundation, Health Resources in Action, Illumina, Mestag Therapeutics,
Elsevier.
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Background/Purpose: Interstitial lung disease (ILD) may occur in patients with a rheumatic autoimmune disease (AD),
increasing their morbidity and mortality [1]. In this regard, the identification of serum biomarkers of AD-ILD is of potential
interest. Endothelin-1 (ET-1) is a proinflammatory protein involved in multiple vascular and fibrosing abnormalities [2-3], char-
acteristic processes of AD-ILD. Nevertheless, the role of ET-1 as a biomarker of AD-ILD has not been elucidated yet. Con-
sequently, we determined the role of ET-1 serum levels in a large cohort of patients with ILD associated with different ADs.

Methods:

A total of 104 patients with AD-ILD (28 RA, 26 SSc, 20 idiopathic inflammatory myositis (IIM), 19 interstitial pneumonia with
autoimmune features (IPAF), 6 primary SS, 3 SLE and 2 mixed CTD), 115 patients with idiopathic pulmonary fibrosis (IPF)
and 49 healthy controls from Hospital Universitario Marqués de Valdecilla (Santander, Spain) were included in this study.
ET-1 serum levels were analyzed by enzyme-linked immunosorbent assay.

Results: A significant increase of ET-1 serum levels was found in the whole cohort of patients with AD-ILD compared to
healthy controls (mean 1.43 pg/mL versus 0.84 pg/mL, respectively, p< 0.001). In particular, IIM-ILD patients had the high-
est levels of ET-1, followed by SSc-ILD, mixed CTD, RA-ILD, IPAF, SLE and primary SS patients, who showed the lowest
levels of ET-1 (1.78, 1.65, 1.54, 1.43, 1.38, 1.32 and 1.18 pg/mL, respectively). Moreover, similar ET-1 serum levels were
found between the whole cohort of patients with AD-ILD and IPF patients (IPF: 1.36 pg/mL). Interestingly, a statistically sig-
nificant increase of ET-1 serum levels was disclosed when IIM-ILD and SSc-ILD patients were compared to IPF patients
(p=0.006 and p=0.030, respectively).

Conclusion: Our study supports that an increase of serum ET-1 levels is characteristic of AD-ILD patients. Furthermore, it
suggests that serum ET-1 may be useful as a biomarker for the differential diagnosis between patients with IPF and those
with IIM-ILD or SSc-ILD.
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Background/Purpose: Interstitial pneumonia with autoimmune features (IPAF) is a subset of interstitial lung disease (ILD)
which manifests with interstitial pneumonia and features of autoimmunity, yet no rheumatic disease (RD) is defined in these
patients. Among other ILDs, there are robust literature that suggest specific comorbidities (ischemic heart disease, obstruc-
tive sleep apnea,lung cancer, diabetes mellitus[DM]) are associated with increased mortality. There is a paucity of studies
evaluating association of comorbidities with outcomes in IPAF, specifically. The objective of this study was to evaluate the
association of specific comorbidities and comorbidity burden as measured by Rheumatic Diseases Comorbidity Index
(RDCI) and Charlson Comorbidity Index (CCI) with lung disease progression and mortality in IPAF.

Methods: Using a retrospective analysis study design, we evaluated the presence, type, and severity of comorbidities from
manual review of the electronic medical record in a cohort of patients with IPAF at University of Texas Southwestern Medical

Table 1: Baseline characteristics of IPAF cohort (n=98)
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Center. Descriptive statistics were used to express prevalence of baseline characteristics and comorbidities in patients.
Using logistic regression, we correlated the presence and burden of comorbidities using CCI and RDCI with lung disease
progression (defined as forced vital capacity decline of 310%, death, or lung transplant) within two years of entry onto cohort.

Table 2: Baseline comorbidities of the IPAF cohort (n=98)

Table 3: Univariate logistic regression evaluating factors associated with lung disease progression over 2 years
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As a secondary outcome, we evaluated association of individual comorbidities, CCI, and RDCI with five year mortality
(defined as death from any cause or lung transplant).

Results: A cohort of 98 patients with IPAF was created. Most prevalent comorbidities included hypertension, DM, depres-
sion, and chronic obstructive pulmonary disease (COPD). We were able to obtain primary outcome in 75 patients with IPAF.
Fracture was associated with greater odds of 2-year lung disease progression (OR 6.80, 95% CI 1.52-30.50, p-value
0.012), but no other comorbidities were significantly associated with odds of progression over 2 years. Both RDCI and
CCI showed a trend of higher score being associated with higher odds of 2-year progression (Table 1), with CCI being sig-
nificant at significance level of 0.10. We obtained secondary outcome in 81 out of 100 patients. No baseline comorbidity, nor
RDCI or CCI, were significantly associated with odds of 5-year mortality including lung transplant, although there was a trend
of greater odds of mortality/lung transplant with higher RDCI and CCI.

Conclusion: Our results suggest that CCI may be a superior tool to RDCI for predicting 2-year lung disease progression in
patients with IPAF. Additionally, fracture may be an important comorbidity associated with 2-year lung disease progression,
suggesting the need for aggressive screening and management of this comorbidity in IPAF. Our cohort sample size was
small and further larger studies are needed to validate our findings. While not statistically significant, all of the comorbidities
were associated with greater odds of progression at 2 years and/or increased 5 year mortality, emphasizing the need to
screen for and optimize these common comorbidities associated with IPAF.

Disclosure: E. Joerns, Pfizer, Inc; M. Ghebranious, None; T. Adams, None; U. Makris, None.
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Background/Purpose: EGPA is a multisystem disorder often characterized clinically by asthma, chronic rhinosinusitis, and
prominent eosinophilia, and histopathologically by eosinophil-rich, necrotizing , granulomatous vasculitis of small to
medium-sized arteries. The U.S. Food and Drug Administration (FDA) approved mepolizumab (Nucala) treatment for adult
patients with EGPA in 2017. The burden of illness among EGPA patients who undergo treatment with mepolizumab in
real-world practice is poorly understood. This study describes the baseline demographic and clinical characteristics of a
real-world population who were initiated on mepolizumab for EGPA.

Methods: This retrospective study identified 103 EGPA patients with at least one mepolizumab claim between November
1, 2015, and March 31, 2020, and at least 12 months continuous enrollment during the 1 year prior to the initiation of mepo-
lizumab (baseline period) using MarketScan Commercial and Medicare Supplemental databases. Patients were excluded if
they had any evidence of mepolizumab, benralizumab, dupilumab, omalizumab, reslizumab or rituximab during the baseline
period. Demographic characteristics were measured on the date of initiation of mepolizumab (index date) and clinical
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characteristics, including comorbid conditions, use of oral corticosteroids, annual rate and frequency of asthma exacerba-
tions and EGPA-related relapse were measured in the baseline period.

Results:Of the 103 EGPA patients initiating mepolizumab whomet the study eligibility criteria, majority were female (63.1%),
urban (84.5%) and commercially insured (91.3%). The mean age was 51.1 years. The most common baseline comorbidity
was asthma (89.3%). A vast majority (91.3%) of EGPA patients had evidence of oral corticosteroid (OCS) use, and more than
half (63.1%) had evidence of chronic OCS use defined as ≥5 mg/day during the baseline period. The mean, standard devi-
ation (SD) OCS pharmacy claims per patient was 6.5 (4.4) and the mean (SD) daily dose was 10.0 mg (13.9 mg) prednisone
equivalents. 26.2% of the patients had an EGPA-related inpatient admission and 97.1% had an EGPA-related office visit.
Despite the treatment during the baseline period and contact with the healthcare system, 62% experienced an asthma exac-
erbation and the mean (SD) number of exacerbations per patient was 1.5 (1.6). Most (99%) patients experienced at least one
EGPA-related relapse.

Conclusion: In a real-world setting, patients with EGPA initiating mepolizumab had a significant disease and healthcare bur-
den as shown by high asthma exacerbation rates, EGPA relapses, OCS use and presence of comorbidities. Our data sup-
ports that in routine clinical practice, all EGPA patients undergoing initiation of mepolizumab feature a severe disease profile
and considerable unmet need.

Funding: (GSK-funded: ID #214156)Previously presented at CHEST 2022.

Disclosure: J. Silver, GlaxoSmithKline; A. Deb, GlaxoSmithKline; E. Packnett, IBM Watson Health, GlaxoSmithKline;
D. McMorrow, IBM Watson Health, GlaxoSmithKline; C. Morrow, IBM Watson Health, GlaxoSmithKline; M. Bogart,
GlaxoSmithKline.
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Background/Purpose: Arthrocentesis of the painful but non-effusive knee is usually not undertaken due to a high arthro-
centesis failure rate. We hypothesized that compression-assisted arthrocentesis of the symptomatic non-effusive knee
would permit synovial fluid analysis and provide useful diagnostic information.

Methods: The absence of a knee effusion was determined by physical examination and ultrasound visualization. Conven-
tional arthrocentesis first with and then without pneumatic compression was performed in 114 consecutive painful, non-
effusive knees and synovial fluid was collected and analyzed for total nucleated cell (TNC) counts, TNC differential, crystals,
Gram stain, and bacterial cultures.
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Ultrasound Image of Non-Effusive Knee with and without Pneumatic Compression (medial knee). The figure on the left is the flexed non-effusive
knee, where the needle cannot access the synovial fluid because the fat pad (Fat Pad) forces fluid from the surface of the cartilage to the superior
knee. The figure on the right is a non-effusive knee with the pneumatic compression that compresses the suprapatellar bursa and induces collapse
driving the occult synovial fluid (Occult Extractable Fluid) inferiorly where the fluid collects over the cartilage surfaces (Cartilage) of the medial fem-
oral condyle (Medial Femoral Condyle) displacing the fat pad (Fat Pad). The needle can then access the synovial fluid (Occult Extractable Fluid).

Characteristics of synovial fluid in painful non-effusive joint

Volume of arthrocentesis in non-effusive knees with and without pneumatic compression
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Results: Arthrocentesis success (≥ 0.5 ml) in the symptomatic non-effusive knee was 23.7% (27/114) without compression
and 57.0% (65/114) with compression. OR: 0.22 (OR: 0.23 (0.13, 0.41); p=0.0001). The volume of aspirated synovial fluid
increased from 0.43±0.95 ml to 1.8±2.5; p< 0.0001) when compression was used. Fluid from the non-effusive knee dem-
onstrated: I) Normal fluid (TNC< 200) in 41.5% (27/65) (mean TNC 56.3±37.8), II) Non-inflammatory fluid (TNC 200-2000)
in 41.5% (27/65) (mean TNC 556±3304), III) Inflammatory (TNC >2000) in 6.2% (4/65) (mean TNC 30,108±26,102); and
V) Crystal-induced in 10.8% (7/65) (mean TNC 7115±1625). Amongst the crystal-induced fluid, two had sodium urate crys-
tals both with normal or non-inflammatory fluid and five had calcium pyrophosphate dihydrate (CPPD) only one of which was
inflammatory.

Conclusion: Compression-assisted arthrocentesis of the symptomatic non-effusive knee is successful in most cases and
detects non-effusive inter-critical gout, other crystal-induced diseases, and inflammatory arthritis. Diagnostic arthrocentesis
of the symptomatic non-effusive knee should be particularly considered in cases where there has been no prior synovial fluid
analysis.

Disclosure: R. Patel, None; A. Ariza-hutchinson, None; A. Iqbal, None; M. McElwee, None; N. Emil, None;
S. Nunez, None;m. muruganandam, None; f. O’Sullivan, None; R. Fields, None; Y. Waters, None;W. Sibbitt, None.
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Background/Purpose: Quality of life (QOL) and disease impact are important to adults with SAPHO syndrome and chronic
nonbacterial osteomyelitis (CNO) but remain poorly described. Patient-reported outcomes (PRO) represent key perspec-
tives of patients living with a chronic rheumatic disease and are important considerations in overall disease activity assess-
ment. Due to the rarity of SAPHO-CNO and paucity of prospective studies, PROs and QOL remain understudied. We
identified key QOL domains through PRO measures (PROMs) in the SAPHO-CNO Study.

Methods: Adults (≥18 years of age) with SAPHO-CNO were enrolled in the SAPHO-CNO Study (SCS), a prospective longi-
tudinal observational study with accompanying biospecimen collection. In the SCS, subjects complete serial questionnaires
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and undergo clinician disease activity assessments. Subjects have a confirmed diagnosis of SAPHO-CNO and meet Benha-
mou/Modified Kahn diagnostic criteria. Baseline questionnaires include demographics, clinical presentation, symptoms, dis-
ease activity, clinical outcomes and PROM instruments related to key QOL domains. We collected validated legacy PROM
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scales and instruments including patient global assessments for SAPHO-CNO disease activity, pain, function and fatigue
(0-10 numeric rating scale, NRS), modified Health Assessment Questionnaire (MHAQ, 0-3 scale) and 36-item Short Form
survey (SF-36, 8 domains, 0-100). Several Patient-Reported Outcomes Measurement Information System (PROMIS) short
form (SF) instruments were collected. Descriptive statistics with measures of central tendency based on variable distribution
curves were used to summarize the findings.

Results: Fifty-nine enrolled subjects completed their baseline study visit and were included in this cross-sectional analysis.
The findings are summarized in Tables 1 and 2. Adults with SAPHO-CNO were predominantly female non-Hispanic Cauca-
sians, with a reported median time from diagnosis of 5 years with an interquartile range (IQR) of 3-11 years. All subjects had
MSK involvement (bone and/or joint symptoms), with the most common cutaneous manifestations of palmo-plantar pustu-
losis (PPP) and psoriasis vulgaris (PSV), followed by hidradenitis suppurative (HS) and severe acne (Table 1).

Adults with SAPHO-CNO reported high scores, 0.8 or greater standard deviations (SD), for both PROMIS pain interference
and fatigue domains compared with standardized scores for the general population (mean T-score 50, SD 10) (Table 2). For
pain interference and fatigue PROMIS domains, 69.5% and 64.4% of subjects had a T-score >55 respectively. Additionally,
subjects reported lower scores, ~ 0.9 SDs, for PROMIS physical function; 72.9% of subjects had a T-score < 45. Similar to
PROMIS scores, legacy PROM instruments showed corollary scores in pain, fatigue and function (Table 2). Median (IQR)
patient-reported global scores were 5.0 (2.5-7.5) for pain, 5.0 (2.5-8.0) for fatigue, and 4.0 (2.0-6.0) for function.

Conclusion: Adult SAPHO-CNO patients, with a median of 5 years since diagnosis, demonstrate multidimensional symp-
tomatology with high pain and fatigue, and low function as reported by PROMIS and legacy instruments.

Disclosure: A. Lenert, None; R. Domsic, None; K. Chan, None; M. Oliver, None; J. Paul, None; C. Kremer, None;
E. Leisinger, None; S. Dolovcak, None; S. Hong, None; A. Jayatilleke, None; P. Lenert, None; T. Sato, None;
S. Shah, None; S. Yasin, None; Y. Zhao, None; D. Solomon, AbbVie/Abbott, Amgen, moderna, CorEvitas;
J. Templin, None; P. Ferguson, None.
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Background/Purpose: Alternate-day glucocorticoid (GC) treatment is an effective treatment option that can reduce GC-
associated adverse events in patients with rheumatoid arthritis and other autoimmune rheumatic diseases. The treatment
strategy has not been evaluated in patients with immunoglobulin G4-related disease (IgG4-RD). We investigated the safety
and efficacy of alternate-day GC therapy in patients with IgG4-RD.
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Methods:Medical records of patients with IgG4-RD who were followed for at least one year at a tertiary-care referral center
from 2004 to 2020 were reviewed. Patients who fulfilled comprehensive IgG4-RD diagnostic criteria were divided into
alternate-day or daily GC treatment groups based on their treatment protocol. Propensity scores for the possibility of adopt-
ing alternate-day GC therapy were calculated. The influences of alternate-day GC therapy on glucocorticoid toxicity index
(GTI) were evaluated at months 6, 12, 18, and 24 after treatment initiation using multivariable linear analysis with adjustments
for cumulative GC doses until each assessment point and propensity scores. Kaplan-Meier curves and Cox proportional
hazard models were used to assess the efficacy of alternate-day GC therapy for disease control.

Results: Among the 67 patients with IgG4-RD , eligible patients with alternate-day (n=13) and daily (n=31) GC treatments
were analyzed. Themedian (IQR) age was 64 (60–70) years, 29 (65.9%) were male patients, 26 (59.1%) patients had positive
biopsy results, and the median follow-up period was 1,643 (871–2,663) days. Significantly more patients with alternate-day
GC treatment used concomitant immunosuppressants before flare of IgG4-RD (9 [69.2%] vs. 9 [29.0%]; p=0.013) (Table 1).
The alternate-day GC strategy significantly lowered the GTI score after adjusting for cumulative GC dose and propensity
scores at months 12 and 24 (adjusted coefficient [95%CI]: -29.5 [-54.3, -4.8], p=0.021 at 12 months; -20.0 [-39.8, -0.1],
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p=0.049 at 24 months) (Figure 1). Serious infections were numerically less frequent in the alternate-day group (incidence
rate ratio [95% CI]: 0.45 [0.05, 3.63], p=0.451). There was only one case that failed to respond to alternate-day GC in remis-
sion induction treatment. Kaplan-Meier curve showed no significant differences in the flare of IgG4RD (p =0.532) (Figure 2).
The propensity score-adjusted hazard ratio of alternate-day GC treatment for disease flares was not significant (1.55 [0.53,
4.51], p=0.425).

Conclusion: Alternate-day treatment strategy significantly reduced GC-related adverse events even after adjusted for
cumulative GC doses, without a significant increase in disease flares particularly when combined with immunosuppressants.
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Alternate-day GC treatment can be a feasible option for patients with IgG4-RD.
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Background/Purpose: Patients with inflammatory arthritis often experience secondary non-response to a first-line tumor
necrosis factor alpha inhibitor (TNFαi). GO-BEYOND is a study program comprised of 6 observational, prospective studies
conducted across Europe in patients (pts) with active rheumatoid arthritis (RA), psoriatic arthritis (PsA), or axial

Table: Baseline Characteristics
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spondyloarthritis (axSpA) to evaluate the effectiveness of golimumab (GLM) after an inadequate response to a previous
TNFαi. We conducted a pooled analysis of structured data from these studies to provide a more precise estimate of GLM
effectiveness for each of these rheumatic diseases.

Methods: The individual studies in GO BEYOND included common disease-specific primary and secondary endpoints,
including quality of life (QoL) assessments, thereby allowing for a pooled analysis. Pts were previously treated with one TNFαi
(pts who used >1 TNFαi were excluded) and demonstrated secondary failure for loss of efficacy, tolerability (e.g., injection-
site reactions), or inconvenience (e.g., injection frequency). Primary TNFαi non-responders were ineligible. Pts were followed
for up to 12 months, with protocol-specified analyses based on observed data reported (i.e., the sub-populations of patients

Table: Percent of Patients Achieving Select Secondary Endpoints.

240



with available data for each endpoint). The primary endpoints (PE) were assessed at 6 months, as the proportion of pts achiev-
ing the following: low disease activity (LDA, DAS28-CRP< 3.2) in RA; Minimal Disease Activity (MDA, fulfillment of 5 of 7 out-
come measures) in PsA; and Inactive or Low Disease Activity (ASDAS< 2.1) in axSpA. Secondary efficacy endpoints
assessed disease activity through multiple indices at 3, 6 and 12 months, and QoL after 6 and 12 months with the EQ-5D-
3L visual analogue scale (VAS). Treatment persistence was an exploratory endpoint. A more stringent, supportive analysis
using non-responder imputation (NRI) was also performed for the primary endpoint. Adverse events (AE) were monitored.

Results: A total of 712 pts were included: 325 with RA, 201 with axSpA and 186 with PsA. Baseline characteristics are
reported in Table 1. The most common prior TNFαi were etanercept (41.6%) and adalimumab (31.7%); the most common
reason for switching was loss of efficacy (76.8%). The % (n/N) of pts who achieved the PE were 58.3% (127/218) in RA,
45.5% (60/132) in PsA, and 45.4% (59/130) in axSpA; results for the NRI analyses are also shown in the Figure. Improve-
ments in disease activity were also observed at 3 and 12 months (Table 2). The mean EQ-5D-3L VAS health score increased
over time, showing improved QoL (Figure). Treatment persistence rates (n/N) at 3, 6 and 12 months were 84.7% (603/712),
73.9% (526/712), and 67.8% (483/712). There were no new safety signals observed; serious AEs occurred in 4.4% and
serious infections in 1% of pts.

Conclusion: This pooled analysis of six European studies in patients with active RA, PsA or axSpA who experienced sec-
ondary failure to an initial TNFαi showed that treatment with GLM was effective and represented a valid second-line option.
GLM provided clinically relevant improvements in disease activity and QoL through the observation period and showed high
persistence, with two-thirds of patients remaining on treatment at 12 months.
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Eli Lilly, Novartis, Pfizer, UCB; F. De Keyser, Merck/MSD, Pfizer, Novartis, AbbVie/Abbott; R. Flipo, Merck/MSD,
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Background/Purpose: Haploinsufficiency of A20 (HA20) is a newly described rare autoinflammatory disease caused by
TNFAIP3 gene mutations. HA20 has been seldom documented in the Chinese population. Herein, we reported eight
patients with HA20 from three unrelated families in China.

Methods: Eight Chinese Han patients were diagnosed with HA20 in our department from 2018 to 2021. Their clinical data
and genotype were carefully documented and studied. The newly identified variants were functionally verified. We also con-
ducted a systematic literature review about HA20, and the clinical characteristics and genotype of HA20 between the Chi-
nese population and other populations were compared.
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Results: Eight HA20 patients from three families comprised of six adults and two children. There were 1 man and 7 women.
Family pedigrees, clinical manifestations, and gene sequencing of HA20 patients were shown in Fig 1. The clinical character-
istics included recurrent oral ulcers (8/8, 100%), fever (5/8, 63%), perianal ulcer (3/8, 38%), skin lesions (2/8, 25%), arthritis
(1/8, 13%), and uveitis (1/8, 13%). Three TNFAIP3 variants, A547T, c.1906+2T >G, and R271*, were identified. Two novel

Fig 1. Family pedigrees, clinical manifestations, and gene sequencing of HA20 patients. A: Pedigree analysis of Family 1. B: Erythema nodosa of P1
(V:24). C: Whole-exome sequencing by Next Generation Sequencing of Family 1, showing the heterozygous TNFAIP3 (NM_006290.4):
c.1639G>A, p.A547T variant. D: Pedigree analysis of Family 2. E: Gene sequencing of Family 2, showing TNFAIP3 c.1906+2T>G heterozygous
variant in P2 (III:5) and her daughter (IV:1). F: Pedigree analysis of Family 3. P: proband; (+/-): Heterozygous variants; (-/-): Wild type; (NA):
Undetected.
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variants, A547T and c.1906+2T >G, were validated to be pathogenic in our study (Fig 2). Through literature review, a total of
126 patients with HA20 reported by 35 articles were included. The clinical phenotype of Chinese HA20 patients was similar
to that of patients from other populations except for a lower frequency of genital ulcers (16.7% vs. 54.4%, p< 0.01). Autoan-
tibodies were detectable in about one-third of the 126 patients, among which ANA and anti-thyroid antibodies were
commonly seen.

Conclusion: The rarity and diversity of phenotype make the diagnosis of HA20 a huge challenge to physicians. HA20 should
be considered in child-onset patients with manifestations that resemble Behçet’s syndrome, especially those whose family

Fig 2. Pathogenicity validation of novel TNFAIP3 variants. A: The predicted 3D structure of wild type (WT) and A547T variant of A20 protein. B:
Schematic view of Complementary DNA analysis of WT and the splice site mutation c.1906+2T>G. C: Agarose gel electrophoresis result. P2,
the proband of the second family; Ctrl, healthy controls. D: Western blot analysis of A20 expression, NF- � B and NLRP3 inflammasome signaling
pathway in PBMCs from P2 and controls. E: Cytokine (TNF-α, IL-6 and IL-1β) levels in plasma and culture supernatants of PBMCs from P2 and
controls (mean ± SD from three independent experiments in P2 and n=3 controls, P values were determined by unpaired two-tailed Student’s
t-test).
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members have similar symptoms. Gene testing is critically helpful for the diagnosis of HA20. Two novel TNFAIP3 variants,
A547T and c.1906+2T >G, have been identified in this study.

Disclosure: Y. Tian, None; M. Shen, None; B. Wu, None; l. Peng, None; J. Wang, None.

Abstract Number: 0131

Racial Differences in Bone Health of Sarcoidosis Patients: A Retrospective
Study

Emily Peninger1, Christian Ascoli2, Rachel Lane2, Subash Kukreja2, Robert Baughman3 and Nadera Sweiss2, 1University
of Chicago, Chicago, IL, 2University of Illinois at Chicago, Chicago, IL, 3University of Cincinnati, Cincinnati, OH

SESSION INFORMATION
Session Date: Saturday, November 12, 2022

Fig 3. A: Comparison of clinical phenotypes of HA20 patients in China and other populations. *: P<0.05. B: The locations of variants in the TNFAIP3
gene. The red arrows represent the locus of variants in the Chinese (20). The orange arrows represent the locus of variants from other populations
(41). The purple boxes represent co-owned variants (4).
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Background/Purpose: Bone health in sarcoidosis is a complex topic, though data regarding racial differences in this pop-
ulation is lacking. Our study sought to identify racial differences in bone mineral density (BMD) and biochemical markers
associated with bone metabolism in patients with sarcoidosis.

Methods: A retrospective study was performed on patients with a diagnosis code of sarcoidosis who received care at our
tertiary sarcoidosis referral center and had undergone dual x-ray absorptiometry (DXA) scan between 2011 and 2019. Med-
ical records were individually reviewed and data regarding demographics, sarcoidosis diagnosis and treatment, comorbidi-
ties, laboratory values and DXA results were abstracted. Data analysis used Chi square tests, Mann Whitney tests, and
univariate and multivariate regression models in the R statistical environment (version 4.2).

Results: We identified 70 patients who met inclusion criteria (Table 1). Thirty-seven (52.9%) were White and 33 (47.1%)
were Black. Mean disease duration was 8 years with 60 (89.6%) having pulmonary involvement and 52 (77.6%) with other
documented organ involvement. Sixty-eight (97.1%) of patients had received treatment with glucocorticoids, 56 (80%) with
nonbiologic DMARDs, and 15 (21.4%) with biologic DMARDs. We were unable to calculate cumulative glucocorticoid dos-
ing based on clinical documentation. Comorbidities did not differ significantly amongst racial groups.

Eight (11.4%) patients were diagnosed with osteoporosis based on BMD and 27 (38.6%) with osteopenia. Older age and
lower BMI were associated with reduced BMD (p=0.043 and 0.003, respectively) and this association was confirmed with
a univariate logistic regression model.

Black subjects had significantly lower rates of osteopenia (21.2% vs 54.1%) or osteoporosis (9.1% vs 13.5%). A multivariate
regression model, adjusted for age and BMI, showed that compared toWhite subjects, the odds ratio of a Black patient hav-
ing low BMD was 0.308 (p=0.043, 95% CI 0.095-0.952).

DMARD = disease-modifying antirheumatic drugs
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As shown in Table 2, Black subjects had significantly higher T-scores than White subjects at the femoral neck (0.3 vs -1.4,
p< 0.001) and total hip (0.4 vs -0.9, p=< 0.001), but not at the AP spine (0 vs -0.7, p=0.209). Black subjects were also more
likely to have had a vertebral fracture assessment (VFA) performed, though only 1 out of 14 demonstrated a vertebral
fracture.

Analysis of biochemical parameters did not demonstrate any statistically significant differences amongst racial groups
(Table 3).

Conclusion: Our study revealed that despite similar clinical and laboratory characteristics to White patients, Black patients
with sarcoidosis had significantly greater femoral neck and total hip T-scores and less prevalence of osteoporosis or osteo-
penia. However, interestingly, vertebral T-scores were not significantly different between groups. This suggests that despite
higher bone density at other sites, Black patients with sarcoidosis may have similar risk of vertebral fractures as their White
counterparts.

Reference ranges: 1,25(OH)2D3 19.9-79.3 pg/mL; 25(OH)D3 ≥20ng/mL; Calcium 8.6-10.6 mg/dL; CRP <8.0mg/L; ESR
0-20mm/H

Disclosure: E. Peninger, None; C. Ascoli, None; R. Lane, None; S. Kukreja, None; R. Baughman, Boehringer-Ingel-
heim, aTyr, Genentech, Bayer, Mallinckrodt, United Therapeutics, Bellephron; N. Sweiss, None.
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1Research Group on Genetic Epidemiology and Atherosclerosis in Systemic Diseases and in Metabolic Bone Diseases of
the Musculoskeletal System, IDIVAL; and Department of Rheumatology, Hospital Universitario Marqués de Valdecilla,
Santander, Spain, 2Department of Pneumology, Hospital Universitario Marqués de Valdecilla, Santander, Spain,
3Department of Radiology, Hospital Universitario Marqués de Valdecilla, Santander, Spain, 4Hospital Universitario
Marqués de Valdecilla, IDIVAL, Santander, Spain, 5Department of Medicine and Psychiatry, Universidad de Cantabria;
Rheumatology Division, Hospital Universitario Marqués de Valdecilla; Research group on genetic epidemiology and
atherosclerosis in systemic diseases and in metabolic diseases of the musculoskeletal system, IDIVAL, Santander, Spain.
Cardiovascular Pathophysiology and Genomics Research Unit, School of Physiology, Faculty of Health Sciences,
University of the Witwatersrand, Johannesburg, South Africa

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (0123–0149) Miscellaneous Rheumatic and Inflammatory Diseases Poster I
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: Pleuroparenchymal fibroelastosis (PPFE) is a rare interstitial lung disease (ILD) that can be idiopathic or
associated with a variety of different conditions, including connective tissue diseases (CTD) [Ann Am Thorac Soc. 2019 Nov;16
(11):1351-1359, Eur Respir J. 2020 Jul 9;56(1):1902135]. In this regard, the presence of PPFE has been reported as an inde-
pendent predictor of worse prognosis in CTD-ILD patients [Eur Respir J. 2020 Jul 9;56(1):1902135, Rheumatology (Oxford).
2020 Dec 1;59(12):3645-3656]. Consequently, the aim of this study was to determine the prevalence of PPFE in a cohort of
Spanish patients with CTD-ILD as well as to compare the characteristics between CTD-ILD patients with and without PPFE.

Methods: A total of 99 patients with CTD-ILD (31 rheumatoid arthritis (RA), 31 systemic sclerosis (SSc), 21 idiopathic inflam-
matory myositis (IIM), 6 primary Sjögren’s syndrome (SS), 4 systemic lupus erythematosus (SLE) and 6 with other CTDs)

Table. Demographic, clinical and radiological characteristics between CTD-ILD patients with and without PPFE. CTD: connective-tissue disease;
DLCO: diffusing capacity of the lung for carbonmonoxide; FEV1: forced expiratory volume in one second; FVC: forced vital capacity; ILD: interstitial
lung disease; PFTs: pulmonary function tests; PPFE: pleuroparenchymal fibroelastosis; SD: standard deviation; VA: alveolar volume. Significant
results are highlighted in bold.
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from the Hospital Universitario Marqués de Valdecilla (Santander, Spain) were included in this study. The presence of PPFE
was confirmed by experienced radiologists evaluating chest high-resolution computed tomography images from all patients.
In addition, demographic, clinical and radiological characteristics were collected.

Results: The presence of PPFE was found in 9 (9.1%) of the 99 CTD-ILD patients, whereas the remaining 90.9% had no
signs of PPFE. In particular, it was confirmed in 4 patients with RA (12.9%), 2 with SSc (6.5%), 1 with IIM (4.8%), 1 with pri-
mary SS (16.7%) and 1 with SLE (25.0%) (Figure). The prevalence of bronchial dilation was statistically higher in CTD-ILD
patients with PPFE compared to those without PPFE (44.4% versus 6.74%, respectively, p=0.006, Table). There were no
significant differences in age at CTD or ILD diagnosis, sex, smoking history, body mass index and pulmonary function tests
at ILD diagnosis between both groups (Table).

Conclusion: We provide the prevalence and clinical data of PPFE in patients with CTD-ILD from a national referral centre.
Approximately 1 out of 10 of our patients presented associated PPFE, closely correlated to bronchial dilation. The identifica-
tion of this condition in CTD-ILD patients should be considered routinely since it may worsen their prognosis.

Acknowledgements: Personal funds, SR-M: RD16/0012/0009 (ISCIII-ERDF).

Disclosure: B. Atienza-Mateo, AbbVie/Abbott, Roche, Pfizer, Celgene, Novartis, Janssen, UCB, Eli Lilly;
S. Remuzgo-Martinez, None; D. Ferrer, None; G. Blanco Rodríguez, None; S. Izquierdo Cuervo, None; V. Mora-
Cuesta, None; D. Iturbe-Fern�andez, None; R. Blanco, Eli Lilly, Pfizer, Roche, Janssen, MSD, AbbVie, Amgen, Astra-
Zeneca, Bristol Myers Squibb, Galapagos, Novartis, Sanofi; J. Cifri�an, None; M. Gonz�alez-Gay, AbbVie/Abbott,
Merck/MSD, Janssen, Roche, AbbVie/Abbott, Roche, Sanofi, Eli Lilly, Celgene, Sobi, Merck/MSD.

Abstract Number: 0133

Retention Rate of Targeted Therapies in Erdheim-Chester Disease

Corrado Campochiaro1, alessandro tomelleri1, Francesco Pegoraro2, Giovanni Galardi3, Nicola Farina4, Martina
Mazzariol5, Francesco Catamerò6, Giacomo De Luca4, Giulio Cavalli4, Augusto Vaglio7 and Lorenzo Dagna8, 1IRCCS San
Raffaele Hospital. Vita-Salute San Raffaele University, Milano, Italy, 2Department of Health Sciences, University of
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Salute San Raffaele University, Milano, Italy

Figure. Prevalence of PPFE in each CTD-ILD.
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Background/Purpose: Erdheim-Chester disease (ECD) is a rare non-Langerhans histiocytosis with a broad clinical spec-
trum. The therapeutic landscape of ECD has remarkably changed over the last decade following the identification of activat-
ing mutations of the MAPK-ERK pathway. Patients harboring the BRAF V600E mutation can be treated with small molecules
targeting BRAF (e.g., vemurafenib and dabrafenib). MEK inhibitors (e.g., cobimetinib and trametinib) are effective in patients
with other activating mutations or those refractory or intolerant to BRAF inhibitors. Though effective, these medications are
associated with a significant toxicity burden. The interleukin 1 receptor antagonist anakinra has been shown to potentially
decrease such adverse reactions. Retention rates of these targeted drugs (DRRs) have not yet been reported in patients
with ECD.

Methods: ECD patients from two Italian referral Centres who received at least one targeted therapy were retrospectively
identified. Data regarding demographics, disease characteristics, outcome, and treatment were collected. Number of tar-
geted agents, reasons for discontinuation and previous and concomitant therapies were analyzed. DRRs at 18 months were
calculated for each targeted drug. Survival curves were obtained with the Kaplan-Meier method and compared using a strat-
ified log-rank test. Hazard ratio (HR) for concomitant anakinra treatment was evaluated.

Results: Fifty-two patients with ECD were treated with at least one targeted therapy, accounting for a total of 60 treatment
courses. Demographics, disease features and treatment are shown in Table 1. Vemurafenib was the most used targeted
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medication (n=43 [72%]), followed by cobimetinib (n=14 [23%]), trametinib (n=2 [3%]), and dabrafenib (n=1 [2%]). The overall
DRR at 18 months was 70%. DRRs did not statistically differ among vemurafenib and cobimetinib (72% versus 64%), sur-
vival curves shown in Figure 1. Trametinib and dabrafenib were not suspended throughout the entire period of observation.
The most common reason of discontinuation was adverse reaction (n=13 [76%] cases). Seventeen (28%) patients received
an upfront combined treatment with anakinra. As shown in Figure 1, this combination approach was associated with a sig-
nificantly higher DRR (94% vs 65%, p = 0.040). Anakinra concomitant had a positive effect on DRR (HR=1.46, 95%
CI=1.15-2.74)

Conclusion: In ECD patients treated with targeted therapies, the overall DRR at 18 months was over 70% and there was no
difference according to the specific molecule. Combination treatment with anakinra resulted in significantly higher drug
persistence.

Disclosure: C. Campochiaro, None; a. tomelleri, None; F. Pegoraro, None; G. Galardi, None; N. Farina, None;
M. Mazzariol, None; F. Catamerò, None; G. De Luca, None; G. Cavalli, None; A. Vaglio, None; L. Dagna, AbbVie,
AstraZeneca, Biogen, Boehringer-Ingelheim, Bristol Myers Squibb, Celltrion, Eli Lilly, Galapagos, GSK, Janssen,
Kiniksa Pharmaceuticals, Novartis, Pfizer, SOBI.
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Background/Purpose: Growing evidence from RCTs and real-life experiences has highlighted important similarities
between severe COVID19 and rapidly progressive interstitial lung diseases (RP-ILD) occurring in connective tissue diseases
(CTDs). These data supported the use of anti-rheumatic drugs, baricitinib and glucocorticoids, for the treatment of COVID19
pneumonia. Aim of the study was to compare mortality and inflammatory response in critically-ill COVID19 patients treated
with either a “rheumatological approach” based on baricitinib plus pulse steroids (BPS) or with a “conventional approach”
(Standard of Care, SoC).

Methods: In this retrospective study, we enrolled patients admitted to the Intensive Care Unit (ICU) with CT-proven SARS-
CoV2 pneumonia, from September 2020 to January 2022. Demographic, laboratory, and clinical data were collected at the
admission and after one week of treatment. SoC included dexamethasone 6 to 8 mg daily plus remdesivir (+/- antibiotics
and hydroxychloroquine); BPS approach was based on baricitinib 4 mg daily for 10-14 days plus 6-methylprednisolone
pulses (250-500 mg) for three consecutive days followed by rapid tapering. Intra-ICU mortality rate and change of inflamma-
tory biomarkers after one week of treatment were assessed.

Results: We enrolled a total of 246 consecutive patients with SARS-CoV2 pneumonia (male 65.4%, mean age 65.3
± 11 years); 104/246 (male 67.3%, mean age 66.8 ± 10.4years) were treated with SoC and 142/246 (male 64.1%, mean
age 64 ± 11.3 years) with BPS.

At admission in ICU, mean latency from the first symptom of SARS-CoV2 infection was about 10 days. All patients pre-
sented laboratory biomarkers’ alterations suggestive of hyper-inflammatory response (CRP 10.8 ± 7.9 mg/dL, ferritin
1224 ± 1018 � g/L, fibrinogen 573 ± 165 mg/dL, LDH 385 ± 153 U/L) and severe respiratory failure, requiring non-invasive
or invasive ventilatory support. Lung-CT pattern showed multiple and diffuse areas of ground glass opacities, septal thicken-
ing, and/or consolidation.

No statistically significant differences were found between SoC and BPS groups in terms of demographic, laboratory, and
clinical features at enrolment.

64/246 (26.1%) patients died during ICU hospitalization. Mortality rate in the BPS group (22/142, 15.5%) resulted signifi-
cantly lower compared to that in the SoC group (42/104, 40.4%) (p< 0.001) Furthermore, compared to SoC, patients in
the BPS group displayed significantly lower levels of CRP (2.0 ± 2.7 vs 6.1 ± 7.3, p< 0.001), fibrinogen (358 ± 118 vs
453 ± 172, p< 0.001), and ferritin (888.3 ± 619.3 vs 1075 ± 857, p< 0.05) after one week of treatment. Higher ferritin level
after one week of treatment resulted strongly associated with mortality (p< 0.001).

Conclusion: This study describes the largest real-life cohort of COVID19 patients treated with a combination of pulse steroids
and baricitinib in an ICU setting. A “rheumatological approach” seems to be associated with a significant reduction of mortality
paralleled by a prompt reduction of inflammatory biomarkers. Our real-life experience confirms the latest evidences on the
pathogenetic mechanisms of severe COVID19 phenotype which is not distinguishable from CTD-associated RP-ILD.

Disclosure: F. Ferro, None; E. Elefante, None; I. Nazzareno, None; G. La Rocca, None; D. Schilirò, None;
M. Moretti, None; R. Mozzo, None; D. Luigi, None; C. Baldini, None; M. Mosca, Eli Lilly, AstraZeneca, UCB,
GlaxoSmithKlein(GSK).
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Background/Purpose: Inflammatory ocular pathology (IOP) includes internal (uveitis) and external [mainly ocular surface
pathology such as epi/scleritis and peripheral ulcerative keratitis (PUK)] involvement. IOP may be severe ocular conditions
refractory to conventional immunosuppressants and even biological therapy. Janus Kinase inhibitors (JAKINIB) had shown
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efficacy in refractory cases of different immune-mediated inflammatory diseases (IMID).

In patients with refractory IOP treated with JAKINIB our aims were a) to assess the patients of Spanish referral
centers, b) Literature review.

Methods: Multicenter study of 8 patients with refractory IOP treated with JAKINIB. For Literature review a search was con-
ducted in PubMed, Embase and the Cochrane library from their inception to 1st January 2022, and conference proceedings
from four major rheumatology conferences. Original research articles studying JAKINIB treatment in patients with IOP were
included. In addition, a therapeutical approach of refractory IOP is proposed.

Results: We have identified 8 cases in six University Hospitals and 11 cases in the literature review. These 19 patients
(15 women/ 4 men) (28 affected eyes), mean age 37.1±22.6 years, had different refractory IOP (uveitis=12;
scleritis= 4, PUK= 3).

Most of IOP were associated with IMID (n=15, 78.9%) while 4 cases (21.1%), were idiopathic. The main underlying IMID
were juvenile idiopathic arthritis (n=5, 26.3%), spondyloarthritis (n=4; 21.1%) and rheumatoid arthritis (n=2, 10.5%) (TABLE).

Uveitis (n=12) followed by ocular surface pathology (n=7) were the most frequent subtypes of IOP. Patterns of uveitis were
panuveitis (n=6), anterior uveitis (n=5; 2 of them with Cystoid macular, and posterior (n=1). Ocular surface pathology was
due to scleritis (n=4) and PUK (n=3).

In addition to systemic corticosteroids, before JAKINIB, conventional (n= 17; 89.5%) and biological immunosuppressive
drugs (n=17; 89.5%) were required. The JAKINIB most widely used was tofacitinib (n= 10; 52.6%) followed by baricitinib
(n=7; 36.8%). In one patient with Blau Syndrome and uveitis, tofacitinib was switched to baricitinib due to severe lymphope-
nia. No other patient experienced a serious adverse reaction.

After starting JAKINIB treatment, all patients presented clinical improvement, complete (n=17, 89.5%) or partial
(n= 2; 10.5%).

Based on these data a therapeutical approach of refractory IOP was proposed (FIGURE).

Conclusion: JAKINIB may be an effective and safe therapy in IOP refractory to conventional or even biological immunosup-
pressive therapy.
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Background/Purpose: Mechanistic target of rapamycin (mTOR) inhibitors are effective in animal models of granulomatous
disease, but their benefit in patients with sarcoidosis is unknown. We evaluated the incidence of sarcoidosis in patients
treated with mTOR inhibitors versus calcineurin inhibitors.

Methods: This was a cohort study using the Optum Clinformatics® Data Mart Database (2003-2019), IBM® MarketScan®

Research Database (2006-2016), and Danish health and administrative registries (1996-2018). Patients aged ≥18 years
with ≥1 year continuous enrollment before and after a kidney, liver, heart, or lung transplant treated with an mTOR inhibitor
or calcineurin inhibitor were included. Patients diagnosed with sarcoidosis before, or up to 90 days after, transplant were
excluded. Incidence rates (IRs) were calculated and reported as the number of sarcoidosis events per 1,000 person years,
and 95% confidence intervals (CIs) were calculated using the Mid-p exact test.

Results: In the Optum/MarketScan cohort, 1,898 patients were treated with an mTOR inhibitor (mean age 49 years; 34%
female) and 9,894 patients were treated with a calcineurin inhibitor (mean age 50 years; 37% female) (Table 1). The mean
follow-up in the mTOR inhibitor group was 1.1 years, with no incident sarcoidosis diagnosed. In the calcineurin inhibitor
group, the mean follow-up was 2.2 years, with 12 incident cases of sarcoidosis diagnosed (Table 2). Patients receiving cal-
cineurin inhibitors were more likely to receive mycophenolate mofetil (85.5% versus 43.5%) and azathioprine (6.3% versus
3.0%) than patients receiving mTOR inhibitors. The median dose of prednisone in the calcineurin inhibitor group was 11.7
mg/day compared with 5.8 mg/day in the mTOR inhibitor group (p< 0.001). In the Danish cohort, 230 patients were treated
with an mTOR inhibitor (mean age 49; 45% female), with no incident sarcoidosis diagnosed (Table 3 and Table 2). There
were 3,411 patients treated with a calcineurin inhibitor (mean age 45; 40% female), with 10 incident cases of sarcoidosis
diagnosed (Table 3 and Table 2). The length of follow-up was shorter in the mTOR inhibitor group (median of 3.3 years) com-
pared with the calcineurin inhibitor group (median of 7.8 years). Patients receiving calcineurin inhibitors were more likely to
receive prednisone (47% versus 31%) than patients receiving mTOR inhibitors. The median dose of prednisone was also
higher in the calcineurin inhibitor group (2.0 mg/day) compared with the mTOR inhibitor group (1.2 mg/day) (p< 0.685).

Conclusion: We observed a lower incidence of sarcoidosis in solid organ transplant patients receiving mTOR inhibitors
compared with patients receiving calcineurin inhibitors. Results from this study further support preclinical data and case
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reports demonstrating that mTOR inhibitors may provide therapeutic benefit in patients with sarcoidosis. Future interven-
tional studies with mTOR inhibitors for the treatment of sarcoidosis could be considered.
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Background/Purpose: Farber disease is frequently misdiagnosed as polyarticular juvenile idiopathic arthritis or seronega-
tive rheumatoid arthritis which leads to a delay in diagnosis for many patients. Farber disease is an ultra-rare lysosomal stor-
age disease caused by mutations in the ASAH1 gene. The resulting deficiency of the acid ceramidase enzyme leads to
accumulation of the pro-inflammatory and pro-apoptotic sphingolipid ceramide. Accumulation of ceramide throughout the
body causes the cardinal symptoms of Farber disease including joint disease (polyarticular arthritis and contractures), sub-
cutaneous nodules, and dysphonia due to laryngeal nodules. The purpose of the first natural history study of Farber disease
was to further define the clinical presentation and broad phenotypic spectrum to aid in clinical diagnosis and reduce diag-
nostic delay.

Methods: The Observational and Cross-Sectional Cohort Study of the Natural History and Phenotypic Spectrum of Farber
Disease (NCT03233841) was the first systematic clinical study of the natural history of Farber disease. The study collected
retrospective and prospective data on living and deceased patients, including demographics, clinical presentation, diagnos-
tic history, and patient reported outcomes.
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Results: 45 patients with Farber disease (27 living, 18 deceased) who had or had not undergone hematopoietic stem cell
transplant (HSCT) were enrolled from 16 centers in 9 countries. The patients represented the broad phenotypic spectrum
of Farber disease, from rapidly progressive (severe) to slowly progressive (attenuated). The average age of living patients
at enrollment was 7.2 years (range 1 to 28 years). For deceased patients, most with rapidly progressive disease, the average
age of death was 3.4 years (range 0.3 to 18.3 years). The average age of onset of joint disease (arthritis and/or contractures)
was 15 months (range 3 months to 7 years), of subcutaneous nodules was 13 months (range 3 months to 5 years), and of
dysphonia was 13 months (range birth to 8 years). The average time from onset of symptoms to Farber disease diagnosis
was 2 years (range < 1 to 12 years). At baseline, the mean number of joints affected with active arthritis was 11.3 (range
0-36) and the mean number affected with contractures was 18 (range 0-38). Bone disease, including osteoporosis and
osteolysis, was common. The Child Health Assessment Questionnaire Disability Index (CHAQ) ranging from
0 (no impairment) to 3 (unable to do) was high, with mean scores of 2.62-3.00 across visits.

Conclusion: Data from the Farber disease natural history study further defined the cardinal symptoms, phenotypic spec-
trum, and high disease-related burden in patients with Farber disease. The large number of joints affected with arthritis or
contractures causes individuals with Farber disease to be referred to rheumatology and frequently misdiagnosed with poly-
articular juvenile idiopathic arthritis or seronegative rheumatoid arthritis. ASAH1 genetic testing for adult and pediatric
patients with symptoms including polyarticular arthritis, subcutaneous nodules, dysphonia, or osteolysis, may shorten the
time to diagnosis in patients with Farber disease.

Disclosure: A. Solyom, Aceragen; K. Crosby, Aceragen; N. Confer, Aceragen; J. Lopez Valdez, None.

Abstract Number: 0138

Patients with Familial Mediterranean Fever (FMF) Under Canakinumab
Treatment - Long-term Efficacy and Safety Interim Data of the RELIANCE
Registry

Joerg Henes1, Jasmin B. Kuemmerle-Deschner2, Tobias Krickau3, Tilmann Kallinich4, Frank Dressler5, Gerd Horneff6,
Florian Meier7, Ivan Foeldvari8, Frank Weller-Heinemann9, Birgit Kortus-Goetze10, Markus Hufnagel11, Juergen Rech12,
Prasad T. Oommen13, Julia Weber-Arden14 and Norbert Blank15, 1Center for Interdisciplinary Clinical Immunology,
Rheumatology and Auto-inflammatory Diseases (INDIRA), University Hospital Tübingen, Tübingen, Germany,
2Department of Pediatrics, Division of Pediatric Rheumatology, University Hospital Tübingen, Tübingen, Germany,
3Friedrich-Alexander Universität Erlangen-Nürnberg (FAU), Pediatrics, Erlangen, Germany, 4Charité -
Universitätsmedizin Berlin, Nuremberg, Germany, 5Division of Pediatric Pneumology, Allergology and Neonatology,
Hannover Medical School, Hannover, Germany, 6Pediatrics, Asklepios Klinik Sankt Augustin GmbH, Sankt Augustin,
Germany, 7Division of Rheumatology, University Hospital Frankfurt, Goethe University, Frankfurt am Main, Germany,
and Fraunhofer Institute for Molecular Biology and Applied Ecology IME, Project Group Translational Medicine and
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Germany, 12University Clinic Erlangen, Erlangen, Germany, 13Clinic of Pediatric Hematology, Oncology and Clinical
Immunology, Heinrich-Heine-University Duesseldorf, Duesseldorf, Germany, 14Novartis Pharma GmbH, Nuernberg,
Germany, 15Rheumatology, University Hospital Heidelberg, Heidelberg, Germany

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (0123–0149) Miscellaneous Rheumatic and Inflammatory Diseases Poster I
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

257



Background/Purpose: Familial Mediterranean fever (FMF) is a chronic disease characterized by recurrent episodes of fever
and serositis, with a risk of severe complications (e. g. amyloidosis). Treatment of FMF according to EULAR recommenda-
tions aims to control acute relapses and subclinical inflammation and improve patients’ quality of life. Clinical data suggest
that inhibition of interleukin-1β with canakinumab (CAN) is effective in controlling and preventing relapses in FMF patients.

The present study investigates the long-term efficacy and safety of CAN in routine clinical practice in pediatric (age ≥2 years)
and adult FMF patients.

Methods: RELIANCE is a prospective, non-interventional, multicenter observational study in Germany with a follow-up
period of up to seven years. Patients with a clinically confirmed diagnosis of FMF who routinely receive CAN will be enrolled
in the study. At the time of study inclusion and at six-months intervals, the following parameters will be recorded: Disease
activity (physician assessment), fatigue and impact on social life (patient assessment), inflammatory markers and the Auto-
Inflammatory Diseases Activity Index (AIDAI) score.

Results: This interim analysis of FMF patients (N=74) enrolled through December 2021 includes data from baseline through
the 24-months visit. The mean age in this cohort was 25 years (2-61 years). The proportion of female patients was 51%
(N=38). At baseline, the median duration of prior CAN treatment was 1.0 years (0-6 years). Patients had been pre-treated
with colchicine (71%), canakinumab (77%), anakinra (31%) and tocilizumab (5%). At month 24, approximately 63% of
patients were in disease remission by physician assessment, and 67% of patients documented inactive disease in the AIDAI
(Table 1).

Mutations were documented in a total of N=57 patients. Most common variants were M694V (9 homozygous [hoz], 10 com-
pound heterozygous [hec], 12 heterozygous [hez],), V726A (1 hoz, 6 hec, 1 hez), and M680I (1 hoz, 6 hec, 1 hez).

At baseline, N=16 FMF patients were CAN-naive and received a starting dose of median 150 mg CAN (40 mg/kg - 150 mg
every 4 weeks). In this subgroup, a total of 12 dose adjustments were made over the course of two years (9 dose increases,
3 dose reductions).

Table 1: Evaluation of clinical disease activity and safety aspects of patients with FMF.
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A total of 18 severe adverse events (SAE) were reported, of which 2 (tonsillectomy due to recurrent tonsillitis and tachycardia,
patient age: 6 years each) were classified as drug-related.

Conclusion: Interim data from FMF patients in the RELIANCE study, the longest running canakinumab registry, confirm the
efficacy and safety of long-term treatment with canakinumab. Dose adjustments during the course of therapy are possible.

Disclosure: J. Henes, Boehringer Ingelheim; J. Kuemmerle-Deschner, AbbVie/Abbott, Novartis, SOBI; T. Krickau,
Novartis; T. Kallinich, Roche; F. Dressler, Novartis, AbbVie/Abbott, Mylan, Pfizer; G. Horneff, Roche, Pfizer, Novartis,
Merck/MSD, Eli Lilly, AbbVie/Abbott; F. Meier, Novartis; I. Foeldvari, None; F. Weller-Heinemann, None; B. Kortus-
Goetze, Novartis; M. Hufnagel, Novartis; J. Rech, Novartis, SOBI, AbbVie/Abbott, Biogen, Bristol-Myers
Squibb(BMS), Chugai, GlaxoSmithKlein(GSK), Janssen, Eli Lilly, Merck/MSD, Mylan, Roche, Sanofi, UCB;
P. Oommen, Novartis; J. Weber-Arden, Novartis; N. Blank, Novartis, SOBI, Lilly, Pfizer, AbbVie/Abbott, Bristol-Myers
Squibb(BMS), Merck/MSD, Actelion, UCB, Boehringer-Ingelheim, Roche.
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Background/Purpose: To support a demonstration of interchangeability of proposed biosimilar AVT02 and Humira® (refer-
ence adalimumab).

Methods: Participants with chronic plaque psoriasis were selected for the study population. This population was judged to
be adequately sensitive to detect pharmacokinetic (PK) differences resulting from switching between reference adalimumab
and AVT02, as well as differences in common adverse events and immunogenicity. This population was also considered the
most sensitive to compare treatment efficacy. This study enrolled 567 participants. Following a 12-week open label lead-in-
period when all participants received reference adalimumab, participants with Psoriasis Area Severity Index(PASI)75
response were randomized 1:1 to receive AVT02 alternating with reference adalimumab (switching arm) or reference adali-
mumab (non-switching arm). At Week 28, participants with PASI50 response could opt to take part in an open-label exten-
sion phase receiving AVT02 up to Week 50, with end-of-study follow up at Week 52 (Figure 1).

Intensive PK sampling was performed for both arms during final exposure in the switching module and AUCtau, W26-28 and
Cmax, W26-28 were calculated. Additional PK parameters were assessed, as well as efficacy outcomes PASI score, static
Physician’s Global Assessments (sPGA), and quality of life score, during the switching period. Serum concentration, safety,
tolerability, and immunogenicity were assessed throughout the study.

Results: The 90% CIs for the switching vs the non-switching arm arithmetic mean ratios for AUCtau,W26-28 and Cmax,W26-28

were within the prespecified limits of 80% to 125%, demonstrating comparable PK profile between groups. Efficacy end-
points were also similar across both arms at Week 28.

The adverse event profile was comparable at Week 28, persisting to Week 52. Injection site reactions were reported by
2.5% of participants in the switching arm, and 5.5% in the non-switching arm during the switching module.

The time of onset and frequency of ADAs and NAbs were similar in participants in both switching (78.3% ADA+; 92.2%
NAb+) and non-switching groups (76.4% ADA+; 91.0% NAb+) through Week 28. Immunogenicity profile persisted through
Week 52.

Through Week 28, NAb+ participants had similar PASI score improvement and similar PK parameters in switching and non-
switching groups. FromWeek 28 to Week 52, NAb+ participants had similar serum trough level compared with both arms in
the switching module.

Conclusion: The PK similarity, similar efficacy endpoints, comparable adverse event and ADA/NAb
profiles interchangeability between AVT02 and reference adalimumab.ClinicalTrials.gov Identifier: NCT04453137

Disclosure: S. Feldman, Alvotech; H. stroissnig, Alvotech; R. Kay, Alvotech; J. Sobierska, Alvotech; R. Dias, Alvo-
tech; E. Guenzi, Alvotech; H. Otto, Alvotech; H. Haliduola, Alvotech; A. Sattar, Alvotech; R. Ruffieux, Alvotech;
M. Steijger, Alvotech; F. Berti, Alvotech.
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Coeck7, Klaus Rohr8 andWimWuyts9, 1Mayo Clinic College of Medicine and Science, Rochester, MN, USA, Rochester, MN,
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Background/Purpose: In the INBUILD trial in patients with progressive fibrosing ILDs other than idiopathic pulmonary fibro-
sis, nintedanib reduced the rate of decline in forced vital capacity (FVC) compared with placebo, with adverse events that
were manageable for most patients. INBUILD-ON is an open-label extension study that is collecting data on adverse events
and FVC decline in patients treated with nintedanib over the longer term. We analyzed data from the subgroup of patients
with progressive pulmonary fibrosis due to autoimmune disease.

Methods: Patients in the INBUILD trial had diffuse fibrosing ILD (reticular abnormality with traction bronchiectasis, with or
without honeycombing) of >10% extent on HRCT, FVC ≥45% predicted, DLco ≥30%–< 80% predicted, and met criteria
for progression of ILD within the prior 24 months, despite management deemed appropriate in clinical practice. Patients
who completed the INBUILD trial on treatment were eligible to enter INBUILD-ON. Patients who received nintedanib in
INBUILD and continued nintedanib in INBUILD-ON comprised the “continued nintedanib” group. Patients who received pla-
cebo in INBUILD and initiated nintedanib in INBUILD-ON comprised the “initiated nintedanib” group. Dose reductions and
treatment interruptions were allowed to manage adverse events. In descriptive analyses, we analyzed adverse events and
changes in FVC in INBUILD-ON in patients with autoimmune disease-related ILDs based on a data snapshot taken on
15 October 2021.

261



Results: Of the 434 patients treated in INBUILD-ON, 113 had autoimmune disease-related ILDs (52 RA-ILD, 29 SSc-ILD,
13 MCTD-ILD, 19 other autoimmune disease-related ILDs). Of these, 64.6% received ≥1 disease-modifying anti-rheumatic
drug or high-dose glucocorticoid ( >20 mg/day prednisone or equivalent) during the trial. The most frequently reported
adverse event was diarrhea (Table). Serious adverse events were reported in 26 (50.0%) patients in the continued nintedanib
group and 35 (57.4%) patients in the initiated nintedanib group. Among patients who continued and initiated nintedanib,
respectively, 7 (13.5%) and 31 (50.8%) had ≥1 dose reduction and 15 (28.8%) and 26 (42.6%) had ≥1 treatment interrup-
tion. Adverse events led to discontinuation of nintedanib in 12 (23.1%) patients in the continued nintedanib group and
26 (42.6%) patients in the initiated nintedanib group. Mean (SE) changes in FVC from baseline to week 96 of INBUILD-ON
were −61.3 (39.8) mL in the continued nintedanib group and −62.5 (49.4) mL in the initiated nintedanib group (Figure).

Conclusion: The adverse event profile of nintedanib in patients with progressive pulmonary fibrosis related to autoimmune
disease in INBUILD-ON was consistent with that reported in the INBUILD trial. Dose adjustments, treatment interruptions
and permanent discontinuations of nintedanib were less frequent in patients who continued nintedanib in INBUILD-ON than
in those who initiated nintedanib in INBUILD-ON.

Disclosure: E. Matteson, UpToDate, Boehringer Ingelheim, Gilead Sciences, Practice Point Communications, Hori-
zon Therapeutics, American College of Rheumatology; D. Antin-Ozerkis, Boehringer Ingelheim, Fibrogen, Pliant,
Galecto, Galapagos, Genentech/Roche, BMS; F. Bonella, Boehringer Ingelheim, Boehringer Ingelheim, Fujirebio,
Galapagos NV, Roche, Roche, Bristol Myers Squibb, GlaxoSmithKline, Takeda; N. Chaudhuri, Boehringer Ingelheim,
Redx, Liminal BioSciences, Vicore Pharma AB, Bridge Biotherapeutics, tranScrip Ltd; V. Cottin, Boehringer Ingelheim,
Roche, Shionogi, RedX, PureTech, Celgene/BMS, AstraZeneca, XSL Behring, Sanofi, United Therapeutics, Pliant,
Boehringer Ingelheim, Roche, Galapagos, Celgene/BMS, CSL Behring, Galecto, Fibrogen; H. Müller, Boehringer
Ingelheim; C. Coeck, Boehringer Ingelheim; K. Rohr, Boehringer Ingelheim; W. Wuyts, Boehringer Ingelheim, Roche,
Galapagos.
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Background/Purpose: Rituximab targets the CD20 antigen to deplete B cells and is indicated for a number of autoimmune
diseases and other conditions. Accumulating data suggest that treatment with anti-CD20 therapy may put patients at an
increased risk of worse outcomes from COVID-19. However, the exact effects of Rituximab on the outcomes of COVID-
19 infection are still controversial. Thus, this meta-analysis was conducted to explore the effects of Rituximab on COVID-
19 outcomes.

Methods: The literature searching was completed before June 6, 2022 for relevant available articles from the PubMed. Sta-
tistical analyses of all data were performed with RevMan (version 5.4; Cochrane library) software. Odds ratios (ORs) with
95% confidence intervals (CI) were pooled through either fixed-effect or random-effect model, depending on the

PRISMA flow chart
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Forest plots of risks of severity, hospitalization, ICU admission, ventilation, and death among COVID-19 patients on Rituximab

Funnel plot for the outcome of death risk in COVID-19 patients on Rituximab.
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heterogeneity which was evaluated through the Q test and I-squared statistic. Publication bias assessment were also con-
ducted when more than three original studies were included for pooled-analysis.

Results: Eight studies were included. Rituximab was associated with an increased risk of progression to more severe dis-
ease, with a pooled OR of 3.37 (95% CI = 2.01-5.65, I2 =0%). The use of Rituximab also correlated with increased risks of
hospitalization (OR: 2.58, 95% CI = 1.42-4.70, I2 =72%) and admission to intensive care unit (ICU) (OR: 2.70, 95%
CI = 1.72-4.25, I2 =0%), but its use was not associated with risk of mechanical ventilation (OR: 1.67, 95% CI = 0.74-3.76,
I2 =74%). Five records from four enrolled articles revealed an increased risk of death in patients taking Rituximab, with a
pooled OR of 2.33 (95% CI = 1.83-2.96, I2 =0%). The funnel plot of the outcome of death appeared to be symmetrical, sug-
gesting a low likelihood of publication bias.

Conclusion: In COVID-19 patients, Rituximab is associated with increased risks of severe disease, hospitalization,
ICU admission, and death in COVID-19 patients, but it does not correlate with ventilation risk. However, more
databases need to be searched to assure no eligible original studies are missing. More subgroup analyses, such as indica-
tions of Rituximab, different genders, age groups, and ethnicities, are still needed to stratify the risk more precisely in different
populations.

Disclosure: Y. Gerais, None; C. Sun, None; B. King, None; S. Lowe, None; B. Mohammed, None; R. Bentley, None;
Y. Li, None; B. Wei, None; C. Xu, None.
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Andrew Oler3 and Raphaela Goldbach-Mansky31, 1NIH, Bethesda, MD, 2NIAID, NIH, Silver Spring, MD, 3NIAID, Bethesda,
MD, 4NIAID NIH, Bethesda, MD, 5National Institutes of Health, Bethesda, MD, 6NIH/NIAID/TADS, Clarksville, MD,
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SingHealth, Singapore, Singapore, 16University Children’s Hospital, Medical Faculty Skopje, Skopje, Macedonia, 17Akron
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de Néphrologie, Rhumatologie, Dermatologie Pédiatriques, Centre de Référence des Rhumatismes Inflammatoires et
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Background/Purpose: NF-kB essential modulator (NEMO, encoded by IKBKG) is an essential gene in immune response,
development, and cell death regulation. Mutations in NEMO have been associated with 3 Mendelian phenotypes with devel-
opmental defects and/or immunodeficiencies but a systemic inflammation phenotype was rarely reported. Here we identi-
fied patients with systemic inflammation caused by splice variants resulting in exon 5 skipping of NEMO. We hypothesized
that TNF induced cells death may be enhanced in these patients with the goal to identify therapeutic options and explore
the role of cell death in causing inflammation.

Methods: NEMO exon 5-intro 5 boundaries were edited in U937 cells to mimic the NEMO exon 5 skipping in patients (pts).
TNF induced cell death was measured by CellTiter-Glo.

Results: We identified a group of 18 pts (14 females and 4 males) with 10 different splice site variants causing NEMO exon
5 skipping. Common clinical features include panniculitis with systemic inflammation (100%), ectodermal dysplasia (83%),
hepatosplenomegaly (77%) and B-cell lymphopenia (80%). We named this disease as NEMO deleted exon 5 autoinflamma-
tory syndrome (NEMO-NDAS). Cell death was observed in skin and liver biopsies. Moreover, enhanced levels of soluble
TNFR1 and TNFR2 were detected in serum compared to healthy controls, which further supported a role of cell death in
the pathology. To understand the disease mechanism, U937 cell line with NEMO exon 5 skipping was created by CRISPR
editing. This mutant cell line is highly susceptible to TNF induced cell death compared to the wildtype U937 cells. The cell
death can be rescued by the combination of RIPK1 inhibitor Nec1s and CASP8 inhibitor Z-IETD-FMK, which indicates a
RIPK1- and CASP8-dependent mechanism. NEMO is the central hub regulating TNF-induced TBK1 activation, IKKA/B acti-
vation and NFKB activation, which are important cell death checkpoints in the TNF pathway. Applying inhibitor for one of the
checkpoints can further enhance TNF-induced cell death in mutant U937 cells, which suggests NEMO-NDAS mutation only
led to partial loss-of-function in the three cell death checkpoints. Combination of the three inhibitors, however, led to
increased cell death in wildtype U937 cells, which is comparable to TNF-stimulated mutant cells without inhibitors and indi-
cates that NEMO-NDAS mutations cause partial loss-of-function in NEMO-mediated TBK1 activation, IKKA/B activation
and NFKB target gene expression, which is mimicked by combining the 3 respective checkpoint inhibitors. The cell death
in mutant cells can be rescued by TNF inhibitor Adalimumab or anti-TNFR1 antibody in a dose-dependent way and can
be further enhanced by co-administration of the RIPK1 inhibitor Nec1s.

Conclusion: Our study showed that NEMO exon 5 deletion mutations in NEMO-NDAS patients lead to susceptibility to TNF
induced cell death that is RIPK1- and CASP8-dependent and can be rescued by RIPK1 inhibitor, TNF inhibitor, and TNFR1
inhibitor, which provide novel therapeutic options for treating these patients.

Disclosure: B. Lin, None; A. Almeida de Jesus, None; E. Karlins, None;D. Kahle, None; S. Park, None; A. Rastegar,
None; J. Mitchell, None; s. Torregiani, None; F. Bhuyan, None; S. Alehashemi, None; K. Cetin Gedik, None; K. Uss,
None; E. Hanson, None; A. Khojah, None; E. Wu, Pharming Healthcare Inc, AstraZeneca, Bristol-Myers Squibb(BMS),
Janssen; C. Scott, None; T. Leahy, None; E. MacDermott, None; O. Killeen, None; C. Lee, None; T. Arkachaisri,
None; Z. Gucev, None; K. Cook, None; V. Mammadova, None; G. Nasrullayeva, None; M. Correia Marques, None;
A. Bosk, None; S. Ozen, None; A. Lang, None; B. Nolan, Sobi; S. Canna, Sobi, Ab2bio, Novartis, Immvention Thera-
peutics, sobi, Simcha Therapeutics; M. Tusseau, None; E. Chopin, None; G. Boursier, None; D. Fink, None;
D. Kuhns, None; C. Dalgard, None; A. Belot, SOBI, Novartis, Roche, Pfizer; T. Moran, None; A. Oler, None;
R. Goldbach-Mansky, None.
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Main ocular parameters analyzed in 80 patients with uveitis due to IMID and treated with CZP.
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Background/Purpose: Adalimumab remains the only biologic approved by the EMA and FDA for the treatment of noninfec-
tious uveitis. There are few reports on the effectiveness of other anti-TNF drugs such as certolizumab pegol (CZP). Our aims
were to determine the efficacy and safety of CZP in refractory uveitis secondary to Immune-mediated Inflammatory Diseases
(IMIDs).

Methods: national multicenter study of 80 patients with uveitis due to IMID refractory to glucocorticoids and conventional
immunosuppressants treated with CZP. Efficacy was assessed with the following ocular parameters: best corrected visual
acuity (BCVA), anterior chamber cells, vitritis, macular thickness and presence of retinal vasculitis. The efficacy of CZP was
compared between the baseline visit, 1st week, 1st and 6th month, and 1st year. Statistical analysis was performed with
IBM SPSS Statistics v.23.

Results: we studied 80 patients/111 affected eyes (33 men/47 women) with a mean age of 41.6±11.7 years. The IMIDs
included were: spondyloarthritis (n=43), Behçet’s disease (10), psoriatic arthritis (8), Crohn’s disease (4), sarcoidosis (2),
JIA (1), reactive arthritis (1), rheumatoid arthritis (1), relapsing polychondritis (1), TINU (1), pars planitis (1), Birdshot (1) and idi-
opathic uveitis (6). Anterior was the most frequent uveitis pattern (n=61).

In 20 patients, besides the presence of refractory uveitis, desire of pregnancy was the reason for CZP initiation.

Prior to CZP, patients had received: methotrexate (n=38), sulfasalazine (28), azathioprine (14), cyclosporine (10), leflunomide
(3), mycophenolate mofetil (4), and cyclophosphamide (1). Previous biologic therapy was administered in 52 patients (63%),
with a median [IQR] of 2 [1-3] drugs per patient. The most used biologic was adalimumab (n=48), followed by infliximab (32),
golimumab (15), tocilizumab (5), etanercept (7), rituximab (1), anakinra (1) and secukinumab (1). CZP was administered as
monotherapy in 39 patients.

After 24 [12-36] months of follow-up, all parameters analyzed showed a rapid and maintained improvement (TABLE). A
decrease in the mean number of uveitis flares was observed before and after CZP, (2.6±2.3 vs. 0.6±0.4, p< 0.001). CZP
was discontinued in 16 patients due to: ocular remission (n=3), insufficient ocular response (4) and incomplete response
of extraocular manifestations (9). No serious adverse effects were found.

Conclusion: CZP seems to be effective and safe in the control of uveitis associated to different IMIDs.

Disclosure: J. Martín-Varillas, AbbVie/Abbott, Pfizer, Janssen, UCB, Celgene; L. S�anchez-Bilbao, Eli Lilly; V. Calvo
Río, AbbVie/Abbott, Eli Lilly, Merck/MSD, UCB; A. Ad�an, None; I. Hernanz Rodríguez, None; E. Beltr�an Catal�an,
None; S. Castro Oreiro, None; P. Fanlo, None; A. Garcia, None; I. Torre, None;M. Cordero Coma, None; J. de Dios,
None; A. Garcia-Aparicio, None;M. Hernandez Garfella, None; A. S�anchez Andrade, None; A. García-valle, None;
O. Maiz, None; J. Miguelez Sanchez, None; S. Rodriguez Montero, None; A. Urruticoechea, None; R. Veroz, None;
A. Conesa, None; C. Fern�andez-Carballido, None; V. Jovani Casano, None; O. Martinez, None; P. Moya Alvarado,
None; S. Romero Yuste, Pfizer, Lilly, AbbVie, Biogen, Sanofi; P. Rubio Muñoz, None; e. Peña Sainz-Pardo, None;
M. Garijo Bufort, None; J. Hern�andez, None; R. Blanco, Eli Lilly, Pfizer, Roche, Janssen, MSD, AbbVie, Amgen,
AstraZeneca, Bristol Myers Squibb, Galapagos, Novartis, Sanofi.
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Background/Purpose: IgG4-related disease (IgG4-RD) is a systemic immune-mediated disease that can affect nearly
every organ in the body. Hypocomplementemia is common in some patients with IgG4-RD, suggesting that complement
activation may be involved in the disease pathophysiology. Hypocomplementemia may be especially common in patients
with renal involvement of IgG4-RD. We aimed to evaluate the association of patient characteristics with hypocomplemente-
mia in our large IgG4-RD cohort.

Methods: Patients identified through the Massachusetts General Hospital IgG4-RD cohort were included in this study if they
fulfilled the 2019 ACR/EULAR IgG4-RD Classification Criteria or had “probable” IgG4-RD. Probable IgG4-RD is defined as:
1) typical organ involvement; 2) no exclusion criteria present; 3) insufficient total classification points (< 20). The usual scenar-
ios for a diagnosis of probable IgG4-RD are when biopsy is non-diagnostic or not obtained. Hypocomplementemia was
defined as any measurement of serum C3 or C4 complement below the lower limit of normal (LLN). Disease characteristics
were extracted via review of medical records. Statistical analyses were unpaired T-tests and Chi-squared tests.

Results: Hypocomplementemia was identified in 91 (30%) of 306 patients in the cohort. Characteristics of patients with and
without hypocomplementemia are summarized in Table 1. Patients with hypocomplementemia were less likely to have nor-
mal serum IgG4 (11% vs. 26%, p=0.009) and more likely to have highly elevated (above 5x the upper limit of normal) serum

Table 1. Characteristics of IgG4-RD patients with and without hypocomplementemia. *IgG4 concentration was not available for one patient with-
out hypocomplementemia. Values are reported as n (%) unless noted otherwise. ULN: upper limit of normal, LLN: lower limit of normal; SD: stan-
dard deviation.
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IgG4 (52% vs. 28%, p=0.001). Patients with hypocomplementemia had more organs involved (mean 4.3 vs. 2.9, p< 0.001).
Among patients with hypocomplementemia, C3 was low in 79%, C4 in 84%, and both in 64%. 17% of C3 troughs and 43%
of C4 troughs were at or below one-half of the LLN for the assay.

Patients with vs. without hypocomplementemia more commonly had submandibular gland, lymph node, lung, liver, and
renal involvement as well as constitutional symptoms (Figure 1). Retroperitoneal involvement was unusual among hypocom-
plementemic patients. Of the 84 patients with IgG4-related kidney disease (IgG4-RKD), 38 (45%) had hypocomplemente-
mia. Hypocomplementemic patients with IgG4-RKD had significantly more organs involved (mean 5.2 vs. 3.7, p=0.005),
more commonly had both low C3 and C4 complement (84% vs. 47%, p=0.03), and more commonly had C3 or C4 troughs
at or below one-half of the LLN (24% vs. 6%, p=0.02 for C3; 66% vs. 26%, p=0.003 for C4) than those without IgG4-RKD
(Table 2).

Table 2. Hypocomplementemic patients with and without IgG4-related kidney disease. Values are reported as n (%) unless noted otherwise. ULN:
upper limit of normal, LLN: lower limit of normal; SD: standard deviation.

Figure 1. IgG4-RD manifestations in patients with and without hypocomplementemia. *Signifies P<0.05.
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Conclusion: Hypocomplementemia is common, and often profound, in IgG4-RD and is associated with serum IgG4 con-
centration and multiorgan involvement. Additional investigations are needed to describe the nature of complement activation
and its role in disease activity, both in the kidneys and beyond.

Disclosure: G. Katz, None; A. Cogan, None; G. McMahon, None; S. Perez-Espina, None; A. Fernandes, None;
C. Perugino, None; Z. Wallace, Sanofi, Bristol-Myers Squibb(BMS), Zenas Biopharma, Horizon, Shionogi;
J. Atkinson, Compliment Corporation, Kypha, Inc., Gemini Therapeutics, Q32 Bio, Celldex Therapeutics, Clinical Phar-
macy Services, CDMI, Kairos Bioconsulting, LLC, Achillion Pharmaceuticals, Inc, BioMarin Pharmaceutical Inc.,
Annexon Biosciences, Inc., Alexion Pharmaceuticals, Broadwing Bio, LLC; A. Kim, GlaxoSmithKline, Kypha Inc., Fog-
horn Therapeutics, Aurinia Pharmaceuticals, Exagen Diagnostics, Alexion Pharmaceuticals, Pfizer, AstraZeneca;
J. Stone, Horizon Theraputics, Sanofi, Amgen, Argenx, Bristol-Myers Squibb(BMS), Chemocentryx, Kyverna, Novartis,
Palleon Pharmaceuticals, PPD, Q32, Star Therapeutics, Roche, Mirabio, Spruce Biosciences, Steritas, Zenas.
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Background/Purpose: Several trials have reported lower seroconversion rates in patients with autoimmune rheumatic dis-
eases than in healthy patients. In Argentina, the vaccines against SARS-CoV-2 that were available during the development of
this study were: Sputnik V (Gam-COVID-Vac), AstraZeneca (ChAdOx1 nCov-19), Sinopharm (BBIBP-CorV) and Moderna
(mRNA-1273). Limited information is available about vaccines against SARS-CoV-2 with inactivated virus or viral vector in
autoimmune patients.

The purpose of this study was to evaluate humoral immune response to vaccines against SARS-CoV-2 in patients
with autoimmune rheumatic diseases; to compare humoral response among patients with Systemic Lupus Erythe-
matosus (SLE) and other autoimmune diseases and to analyse associated variables.

Methods: We included patients with autoimmune rheumatic diseases vaccinated against SARS-CoV-2 from June to
November 2021. To evaluate the humoral immune response, neutralizing anti-S-RBD (receptor binding domain) IgG anti-
body titres were determined by ELISA "In House" test with a cut-off titre of 200 (IMMCA). Serological determinations were
defined at: T0 or baseline: 1st vaccine dose, T1: 14 ± 2 days after 1st dose, T2: 2nd dose, T3: 21- 45 days after 2nd dose,
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T4: 30 days after 3rd dose, T5: 6 months and T6: 12 months after 3rd dose.

Results: We made a preliminary analysis at T3. Sixty six patients were included, 91% women with a mean age of 40.7
± 11.4 years; 53% with SLE, 15.2% Rheumatoid Arthritis, 7.6% Systemic Sclerosis, 7.6% Juvenile Idiopathic Arthritis,
7.6% Systemic Vasculitis and 9% other diagnoses. Sixteen patients (24.2%) had previous COVID19 (75% mild symptoms).
Treatments at baseline: corticosteroids 37.9% with prednisone mean dose 4.12 ± 8 mg/day, cDMARDs 75.7% and
bDMARDs 18.2%. The vaccines applied were: AstraZeneca 38.3%, Sinopharm 31.7%, Sputnik V 19%, and combined
schedule Sputnik V/ Moderna in 11%. At baseline, 28.8% had detectable anti-S-RBD IgG antibodies. This frequency
increased to 48.4% at 1st dose and 70.2% at 2nd dose. Vaccination with Sinopharm and treatment with bDMARD were
associated with lower seroconversion rates and lower antibody titre (p 0.028, p 0.02, respectively). None of the 5 patients
with Rituximab showed seroconversion. Levels of anti-S-RBD IgG antibodies were similar between patients with SLE and
the other rheumatic diseases (p=NS). Vaccine applied at the 1st dose and hypertension disease were independently asso-
ciated with seroconversion in the regression analysis. The chance of responding to vaccination was 13 and 9 times higher for
those who received Sputnik V (OR 12.78; 95% CI 1.46- 315.9) or AstraZeneca (OR 8.61; 95% CI 1.63 - 72.5) respectively,
than Sinopharm in the 1st dose. The chance of being a responder was 88% lower for hypertensive patients (OR 0.12; 95%
CI 0.02-0.58).

Conclusion: Two-dose vaccination for SARS-CoV-2 in patients with autoimmune rheumatic diseases presented a serocon-
version rate of 70.2%. There were no differences in the serological response between patients with SLE and other rheumatic
diseases. Seroconversion and antibody titres levels were associated with the type of vaccine applied, being Sinopharm who
presented the lowest response.

Disclosure: P. Corbalan, None; M. PERA, None; A. Barbaglia, None; M. Bertolaccini, None; L. Gonz�alez Lucero,
None; R. Sueldo, None; R. Chehín, None; R. Tomas-Grau, None; D. Ploper, None; E. Vera Pinguitore, None;

C. Ávila, None; B. Socías, None; S. Cazorla, None; C. Maldonado Galdeano, None; V. BELLOMIO, None.

Abstract Number: 0146

Intravenous versus Subcutaneous Tocilizumab in a Series of 471 Patients
with Giant Cell Arteritis

Lara S�anchez-Bilbao1, Javier Loricera2, Santos Castañeda3, Clara Moriano4, F. Javier Narv�aez5, Vicente Aldasoro6, Olga
Maiz7, Rafael Melero8, Juan Ignacio Villa9, Paloma Vela-Casampere10, Susana Romero Yuste11, José Luis Callejas12,
Eugenio DeMiguel13, Eva Galíndez-Agirregoikoa14, Francisca Sivera15, Jesús Carlos Fern�andez-L�opez16, Carles Galisteo17,
Ivan Ferraz Amaro18, Julio S�anchez-Martín1, M�onica Calder�on-Goercke1, José Luis Hern�andez1, Miguel Ángel Gonz�alez-
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Background/Purpose: Tocilizumab (TCZ) has shown efficacy in large-vessel vasculitis, including Giant Cell Arteritis (GCA).
Clinical trials with TCZ in GCA were performed with intravenous (iv) TCZ in a phase 2 trial, and with subcutaneous (sc) TCZ in
the phase 3 GiACTA. However, in GCA there are no studies comparing IV vs SC TCZ.

Our aim was to compare the efficacy of TCZ in GCA patients according to the route of administration IV-TCZ vs SC-TCZ.

Methods: Multicentre study of 471 patients diagnosed with GCA and treated with TCZ. They were divided into 2 groups
according to the route of administration: a) IV, and b) SC. GCA was diagnosed by: a) ACR criteria, and/or b) temporal artery
biopsy, and/or c) imaging techniques. Sustained remission was established according to EULAR definitions.

Results: We studied 471 patients (mean age, 74 ±9 years) treated with TCZ, 238 with IV-TCZ and 233 with SC-TCZ
(TABLE). The time between diagnosis of GCA and TCZ onset was shorter in the SC TCZ group. Regarding acute phase
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reactants at the beginning of TCZ, no differences were found between both groups. There were no significant differences in
sustained remission or in glucocorticoid-sparing effect of TCZ (FIGURE). Patients on IV TCZ treatment suffered more rele-
vant adverse effects during follow-up.

Conclusion: In GCA, TCZ seems equally effective and safe regardless of the route of administration IV or SC.

Disclosure: L. S�anchez-Bilbao, Eli Lilly; J. Loricera, Novartis, UCB, Celgene, Roche; S. Castañeda, Roche;
C. Moriano, None; F. Narv�aez, None; V. Aldasoro, None; O. Maiz, None; R. Melero, None; J. Villa, None; P. Vela-
Casampere, None; S. Romero Yuste, Pfizer, Lilly, AbbVie, Biogen, Sanofi; J. Callejas, None; E. De Miguel, None;
E. Galíndez-Agirregoikoa, None; F. Sivera, None; J. Fern�andez-L�opez, None; C. Galisteo, None; I. Ferraz Amaro,
AbbVie/Abbott, Merck/MSD, Janssen, Roche, AbbVie/Abbott, Pfizer, Roche, Amgen, Celgene, Merck/MSD;
J. S�anchez-Martín, None; M. Calder�on-Goercke, None; J. Hern�andez, None; M. Gonz�alez-Gay, AbbVie/Abbott,
Merck/MSD, Janssen, Roche, AbbVie/Abbott, Roche, Sanofi, Eli Lilly, Celgene, Sobi, Merck/MSD; R. Blanco, Eli Lilly,
Pfizer, Roche, Janssen, MSD, AbbVie, Amgen, AstraZeneca, Bristol Myers Squibb, Galapagos, Novartis, Sanofi.
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Background/Purpose: IgG4-related disease (IgG4-RD) is a rare, heterogenous and potentially severe disease. An open-
label trial demonstrated efficacy of rituximab (RTX) in IgG4-RD. Recently, four distinct phenotypes of IgG4-RD were identi-
fied. There is a paucity of studies investigating RTX efficacy across these phenotypes. We aimed to investigate efficacy
and safety of RTX in IgG4-RD and segregated by phenotypes.

Methods: This is an open-label non-randomized single center observational study. All patients with IgG4-RD (diagnosed by
expert opinion) at the Oslo University Hospital treated with ≥ 1 dose of RTX with 12 months follow-up were included. Two
experts (JV, ØMi) assigned patients to phenotypes. Glucocorticoid (GC) treatment was allowed. Wemeasured disease activity
by the IgG4- RD Responder Index (IgG4-RD RI) at baseline, 6 months, and 12 months. We defined a composite primary out-
come consisting of two measures; (i) reduced disease activity (i.e., ≥2 points improvement in IgG4-RD RI from baseline and/or
IgG4-RD RI score 0 at follow-up), and (ii) no disease flares (i.e., no ≥2 points worsening of IgG4-RD RI and no need to increase
GC dose) at 6 months. Secondary outcomes were (a) reduced disease activity at months 6 or 12, (b) remission (IgG4-RD RI
score 0 and GC dose ≤ 7.5 mg) at 6 or 12 months and (c) safety. Descriptive statistics were applied.

Results:We included 40 patients, of which 30 (75%) were male and 35 (88%) Caucasian. Mean age and disease duration at
time of first RTX infusion was 58 and 3 years, respectively. Seventeen of the 40 patients (43%) received RTX as add-on
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therapy (following GC for > 3 months), while 13 (33%) received RTX as upfront combination therapy with GC, and 10 (25%)
received RTX as upfront monotherapy. All 40 patients received an infusion of 1000 mg RTX at study baseline (dose 1A at
week 0) and 39 of these 40 patients (98%) received a second RTX infusion (dose 1B) at week 2. Additional infusions of
500-1000 mg RTX were administered at weeks 26 (dose 2A) and 28 (dose 2B) in 24 (60%) and 7 (18%) patients, respec-
tively. The composite primary endpoint was met by 31/40 patients (78%). Reduced disease activity at 6 and 12 months were
seen in 34 (87%) and 35 (90%) patients, respectively. Fifteen patients (38%) were in remission at 6 months, and 22 (56%)
were in remission at 12 months. “Retroperitoneum and Aorta” showed lowest response rates, while “Head and Neck-Lim-
ited” had the highest rate of flares (Table 1). Mild infusion reaction occurred in 8 (20%) patients. Hypogammaglobulinemia
was observed in 4 (10%). Infection requiring hospitalization occurred in 6 (15%), including one fatal infection which was
the only death in the study period.

Conclusion: In our observational study, RTX appears safe and effective in IgG4-RD, with the highest response in patients
with Pancreato-Hepato-Biliary phenotype. Relatively low remission rates across all phenotypes indicate an unmet need for
improved treatment

Disclosure: J. Vikse, Novartis, Boehringer-Ingelheim, Jupiter Life Science Consulting; O. Midtvedt, Janssen,
Boehringer-Ingelheim; O. Molberg, None; B. Fevang, None; O. Palm, None; T. Garen, None; K. Norheim, None;
G. Bakland, None; M. Wallenius, None; A. Hoffmann-Vold, Boehringer-Ingelheim, Janssen, Eli Lilly, Merck/MSD,
Roche.
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Background/Purpose: Using whole exome sequencing (WES), we identified a de novomutation in DYSF encoding dysfer-
lin in 2 unrelated patients with systemic inflammation and sterile pulmonary abscesses. Unlike dysferlin mutations that cause
muscular dystrophies, the patients have no muscle disease, but a robust clinical response to IL-1 blockade suggested
inflammasome activation and the presentation with sterile pulmonary abscess formation raised questions about an efferocy-
tosis defect

Methods:We characterized monocytes and neutrophil activation and function to assess the mechanism of the IL-1 depen-
dent inflammation by flowcytometry, immunofluoroscence, ELISA, cytokine array, survival assay and we developed an effer-
ocytosis assay. U937 cells expressing mutant cell line was used to further understand the mutation.

Results: Monocyte and monocyte-derived M1 and M2 macrophages (MDM) stimulated with LPS and ATP-released high
IL-1 serum levels, that was higher in the DYSF patients’ monocytes and M1 and M2 MDM compared to healthy controls
(HC), and was comparable to the augmented IL-1 production in NOMID. Dysferlin colocalizes with NLRP3 in LPS activated
monocyte and in M1 and M2 MDMs. Expression levels of ASC, and Caspase-1 were increased in the DYSF patients mono-
cytes. M2-MDMs from both patients expressed proinflammatory mediators, high CXCL1(P< 0.05), CCL2, IL-6 and IL-8. We
observed LPS and ATP activation-induced altered nucleur integrity in M2-MDMs from both patients (70% and 50% respec-
tively) compared to healthy controls. In neutrophils, LPS and ATP activation did not increase IL-1b was not upregulated
although MIF, IL-16 and IL-8 levels were observed. We hypothesized that either delayed neutrophil apoptosis or clearence
contribute to the lung abscess formation. While neutrophil apoptosis was normal, patients’ M2 MDM ability to clear healthy
control neutrophils by efferocytosis was significantly impaired. Coculturing patients’ neutrophils with macrophages from
healthy donors didn’t result in abnormal effereocytosis, thus suggesting an efferocytosis defect caused by mutant monocyte
derived macrophages. The abnormal efferocyutosis was reproduced in dysferlin nutant U937 cells which showed a defect in
phagosome maturation.

Conclusion: The de novo GOF mutation in dysferlin in two patients with systemic inflammation and sterile lung abscesses
reveal a novel role of dysferlin in regulating inflammasome activation in monocytes and macrophage maturation and in neu-
triophil efferocytosis. Our data expand on a previously unidentified role of dysferlin in regulating M2-macrophage efferocyto-
sis of neutrophils as a mechanisms for lung abscess formation.

Disclosure: F. Bhuyan, None; A. Almeida de Jesus, None; C. Bradfield, None; M. Rahman, None; A. Rastegar,
None; s. ganesan, None; S. Gaurav, None; S. Alehashemi, None; R. Herzog, None; S. Holland, None; D. Consilini,
None; I. Fraser, None; R. Goldbach-Mansky, None.
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Background/Purpose: Systemic autoinflammatoy diseases (SAIDs) are primarily caused by abnormal innate immune
response. NOD-like receptors (NLRs) are intracellular sensors to the immune process, including NOD2, pyrin, cryopyrin,
and NLRP12. Next generation sequencing is used to test related genetic markers for diagnostic purpose. Digenic or oligo-
genic mutations are occasionally identified in individual patients causing difficult interpretation of their clinical significance.
This study aimed to analyze the clinical, molecular, and therapeutic data of patients.

The Demographic, Clinical and Therapeutic Data of 23 Patients
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Methods: Electronic medical records of a cohort of patients with SAIDs between 2016 to April 2022 were reviewed. Patients
were referred and managed by subspecilists in our Center of Autoinflammatory disease. Systemic autoimmune and other dis-
eases were excluded after extensive workups. All patients underwent molecular testing for periodic fever syndrome 6-gene
panel (MEFV, TNFRSF1A, NLRP3, MVK, NLRP12 and NOD2). An indivivual SAID was diagnosed based on characteristic phe-
notype and specific genotype. The study was approved by the Stony Brook University Institutional Research Board.

Results: A total of 23 adult patients with SAIDs were included. All patients were Caucasian with 96% females, the mean age
was 42±13 years at diagnosis and disease duration was 14±13 years at diagnosis suggesting a prolonged diagnostic delay

The Genotyping Results of 23 Patients: Combined Digenic/Oligogenic Variants
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due to lack of recognition. Most patients had recurrent fever, rash, arthralgia/leg swelling, gastrointestinal and sicca-like
symptoms/eyelid swelling (Table 1). Other symptoms included myalgia, oral ulcers, chest pain/pleuritic/pericarditis, asthma,
and hearing loss. All patients carry NOD2 and other gene variants combinations, including NOD2/MEFV variants in 10 with
poor response to colchicine mostly, NOD2/ NLRP12 in 6, NOD2/TNFRSF1A in 4 and NOD2/NLRP3 in 3(Table 2). Most var-
iants are of low penetrance and are known to contribute to SAIDs. Due to the overlapping clinical phenotypes between
SAIDs and carriage of multiple variants, accurate diagnosis is challenging. By close phenotype and genotype correlations,
11/23(48%) of patients were diagnosed with Yao Syndrome(YAOS, OMIM 617321), 2/23(9%) with atypical Familial Mediter-
ranean Fever (FMF), and the remaining were suspected of having mixed diagnoses of two or more SAIDs such as YAOS,
FMF, NLRP3-AID, NLRP12-AID, and TNF receptor associated periodic syndrome. Since all these genes encode NLRs
except TNFRSF1A, and NOD2 was the denominator in our cohort, we propose to classify those patients having mixed
NLR-associated autoinflammatory disease. Nearly half of our patients were treated with biologics, canakinumab mostly,
suggesting that these patients would have more frequent disease flares. This may be supported by the literature data that
multiple combined variants of small effect are known to cause equal to or even greater effects than a pathogenic variant of
high penetrance.

Conclusion: This is the largest monocentric cohort of autoinflammatory disease patients with NOD2 and other coexisting
variants. We provide our experience in the diagnosis, classification and management. We hope that our study may serve
as preliminary guidance in dealing with this rare clinical scenario.

Disclosure: H. Nomani, None; B. Navetta-Modrov, None; M. Yun, None; Q. Yao, None.
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Background/Purpose: Our prior work has demonstrated mitochondrial involvement in JDM including the accumulation of
calcified mitochondria in affected muscle tissue, and elevated levels of circulating mitochondrial markers associating with
calcinosis. To further explore the role of mitochondrial damage in JDM, we measured the levels of growth and differentiation
factor 15 (GDF-15) in plasma of patients with JDM. GDF-15 is a myomitokine; a muscle-derived factor induced in conditions
of mitochondrial dysfunction, and was reported to be a specific biomarker for muscle manifesting mitochondrial diseases.
Given the specificity of GDF-15 for mitochondrial myopathy, we hypothesized that GDF-15 could be a novel biomarker for
implicating the role of mitochondrial dysfunction in JDM pathobiology as compared to more commonly used markers of
myopathy including creatine kinase.
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Methods: GDF-15 levels were measured in banked plasma samples by quantitative sandwich ELISA (Human GDF-15 Duo-
Set ELISA, R&D Systems, Inc.) according to manufacturer’s instructions. The neopterin level was measured by a competi-
tive enzyme-linked immunosorbent assay (ALPCO diagnostics kit) in the clinical immunology lab at the Ann & Robert
H. Lurie Children’s Hospital of Chicago. Group comparisons and correlations are performed using non-parametric Mann-
Whitney test, and Spearman correlation tests, respectively. Holm (-Bonferroni) correction is used for multiple comparisons
and corrected p-values are reported.

Results: Median GDF-15 levels in patients with JDM (n=57) were significantly higher than age-matched healthy controls
(n=20) (653.5 pg/mL vs. 313.7 pg/mL; p=0.007, Figure 1). GDF-15 levels were particularly elevated in patients with select
myositis-specific antibodies, including p155/p140 (549.0 pg/mL vs. 313.7 pg/mL, p=0.01), and MJ (796.5 pg/mL
vs. 313.7 pg/mL, p=0.008). Further analysis revealed a correlation of GDF-15 levels in JDM patients with creatine kinase
levels, a traditional marker of muscle damage (r=0.41, p=0.007). Of note, a stronger correlation was observed between
GDF-15 and total disease activity score (DAS) than observed for CK and DAS (CK and DAS: r=0.35, p=0.008 vs. GDF-15
and DAS: r=0.71, p=0.006), suggesting that GDF-15 may be a more specific marker of myopathy in patients with mitochon-
drial abnormalities. Consistently, the correlation between GDF-15 levels and different measures of disease activity including
DAS skin score (r=0.56, p=0.006), DAS muscle score (r=0.66, p=0.006), Nailfold End Row Loops (r=-0.33, p=0.01), and
The Childhood Myositis Assessment Score, CMAS (r=-0.60, p=0.006), remained statistically significant. It was noteworthy
to confirm a strong correlation between GDF-15 and markers of inflammation, tissue localization and muscle damage that
include neopterin (r=0.70, p=0.006) and low NK cell count (r=-0.38, p=0.008) in children with JDM.

Conclusion: GDF-15 is a potentially useful indicator of both mitochondrial myopathy and chronic inflammation in JDM.

Disclosure: B. Duvvuri, None; L. Pachman, None; G. Morgan, None; P. Hermanson, None; T. WANG, None;
C. Lood, Eli Lilly, Gilead Sciences, Pfizer, Bristol-Myers Squibb(BMS), Redd Pharma, Horizon Diagnostic, Exagen
Diagnostic.
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Figure 1. Elevated levels of circulating GDF-15 in patients with JDM. Comparison of GDF-15 levels in the plasma of patients with JDM, disease
controls, patients with myositis-specific antibodies and age-matched healthy controls. Group comparisons are performed using non-parametric
Mann-Whitney test, and Holm (-Bonferroni) correction is used for multiple comparisons and corrected p-values are reported in the main text.
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Background/Purpose: Risk factors associated with the development of infections in patients with idiopathic inflammatory
myopathies (IIM) have not been fully addressed, particularly those related to innate immune responses. We aimed to assess
the clinical and immunological features associated with the development of infections (severe and recurrent) in a cohort of IIM
patients.

Methods: A cohort of 119 adult patients with diagnosis of IIM according to the Bohan and Peter or the ACR/EULAR 2017
classification criteria were included from 2016 to 2020 at a tertiary care center. Activity and damage were assessed accord-
ing to the International Myositis Assessment and Clinical Studies Groups (IMACS) core set measures. Innate immunity
parameters were measured by multiparametric flow cytometry from peripheral blood mononuclear cells, including quantifi-
cation of cytokines. Circulating neutrophil extracellular traps (NETs) were measured by ELISA and NET induction by immu-
nofluorescence and confocal microscopy.

Results: Thirty six of our patients (30%) developed an infection of whom 24 had severe infections (20%). The 3 more prev-
alent sites of infection were lung (31%), skin and soft tissues (27%) and gastrointestinal (14%). The majority were women
(90, 75.6%) with a median age of 46 IQR 37-57) years and the most frequent IIM subtype was dermatomyositis (69.74%).

Table 1. Univariate analysis. Risk Factors related to infection in IIM patients.
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Most patients were under immunosuppressive therapy, 66 patients were receiving prednisone (55.5%), 47 (39.5%) metho-
trexate and 38 (31.9%) azathioprine. Death occurred in 5 patients (4.2%) all due to infectious causes. We found greater
activity, damage and disability in patients with severe and recurrent infections. Several clinical and immunological features
were associated with infection in IIM patients in univariate analysis (see Table 1). After multivariable analysis, the percentage
of TLR4+ intermediate monocytes, absolute number of TLR2+ non-classical monocytes and percentage of CD10+ low-
density granulocytes were risk factors for the development of infection. Interestingly, the absolute number of TLR4+ non-
classical monocytes and amount of circulating NETs (MPO-DNA complexes) were associated with lower risk of infection in
our cohort, as depicted in Table 2.

Conclusion: Our data supports the pivotal role of innate immunity parameters in the pathophysiology of infection develop-
ment in IIM patients. To our knowledge this is the first work to report the association between this novel innate immunity fea-
tures and infection risk in IIM patients, regardless of immunnosuppressive therapy and disease activity.

Disclosure: D. G�omez-Martín, None; j. torres-Ruiz, None; v. Tovar-Méndez, None; F. Cassiano-Quezada, None;
D. Carrillo-V�azquez, None; A. Pérez-Fragoso, None; N. Mejía-Rodríguez, None; g. Ju�arez-Vega, None.
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Background/Purpose: CD19 is considered a canonical B cell lineage marker. Previously, we have reported that CD19+-
CD21lo/negCD11c+ cells were increased in both systemic sclerosis [PMC8828801] as well as one immune endotype of
inflammatory myositis expressing the Pm/Scl+ autoantibody [PMC8964392]. These cells did not express traditional B cell
surface markers such as IgD, IgM, CCR4, or CCR6 but expressed the monocyte markers CX3CR1, CD11b, and CD11c.
Single cell RNA-seq was performed to determine whether this CD19+ cell population was of B cell lineage.

Table 2. Multivariable analysis. Risk Factors related to infection in IIM patients.
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Methods: Peripheral blood mononuclear cells were collected via venipuncture, isolated using CPT tubes, and cryopre-
served (VUMC IRB 141415). Five +Pm/Scl patients and five healthy control samples were stained with the Total-Seq C
human cocktail, and live CD19+CD3- cells were isolated via fluorescence activated cell sorting. Cells underwent RNA-seq
(transcriptomic), CITE-seq (phenotypic), and BCR-seq (immune repertoire) profiled using the single cell, 10X genomics plat-
form. Resulting data were processed using CellRanger and analyzed using a custom Seurat-based pipeline.

Results: Table 1 shows participant demographics and clinical features. The final analysis included 10,175 healthy and
13,864 +Pm/Scl live CD19+ cells. Figure 1 shows a UMAP with Seurat-identified clusters based on transcriptional
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similarity. Cluster 11 (light blue circle) corresponds to our previously identified CD19+CD21lo/negCD11c+ population. Nota-
bly, this population did not express immunoglobulin genes but expressed several monocyte genes including LST1, AIF1
(upregulated in rheumatoid arthritis monocytes), and TIMP1 (upregulated in systemic sclerosis monocytes). Based on these
results, the CD19+CD21lo/negCD11c+ was identified as monocyte– not B cell – lineage.

Conclusion: The CD19+CD21loCD11c+ population identified in Pm/Scl+ IIM patients represents a monocyte population.
This finding underscores the importance of combining transcriptional and surface marker analysis in immune profiling. Fur-
thermore, this expanded population may contribute to clinical features shared between SSc and Pm/Scl+ IIM.

Disclosure: E. Wilfong, Boehringer-Ingelheim, Department of Justice/Health and Human Services - Vaccine Injury
Compensation Program; L. Crofford, None; R. Bonami, Boehringer-Ingelheim.
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Background/Purpose: Dermatomyositis (DM) is an idiopathic inflammatory myopathy with an increased risk of mortality
and morbidity from cancer. Across the general population, excess body weight is associated with both a greater cancer risk
at thirteen different anatomic sites, including the esophagus, colon, liver, ovary and breast, and a higher relative risk of death
from cancer. Although potential risk factors (TIF1-gamma antibody, older age) for cancer development in myositis patients
have been studied, the potential effect of obesity on cancer development in myositis has not been evaluated. We aimed to
investigate the association of obesity on malignancy prevalence in patients with DM.

Methods: This retrospective analysis used raw data extracted from TriNetX, a national federated research network of de-
identified data from insurance registries. Patients were identified by entry of two International Classification of Disease (ICD) codes
indicating DM separated by at least 6 months. Patients with a cancer ICD code that preceded the DM code were excluded. Can-
cers were identified by ICD coding, with secondary malignancies and non-melanoma skin cancer excluded. Obesity was identi-
fied by two ICD codes separated by 3 months. Logistic regression modeling the odds of cancer outcome was performed for
patients with DM who were obese compared to those who were not obese, adjusted for covariables: age at first DM diagnosis,
year of birth, and sex. Unadjusted and adjusted odds ratios (OR) and 95% confidence intervals (CI) were produced.

Results: A total of 12722 patients were identified of whom 22.2% were male and the mean age at first DM diagnosis was
55.7 years (Table 1). Patients with DM who had obesity at any point had significantly higher odds (aOR 1.28 [95% CI 1.12,
1.46]) of a subsequent cancer diagnosis, independent of age at first DM diagnosis, year of birth and sex (Table 2). Compared
to patients with DM who did not have an ICD code for obesity, DM patients with an obesity ICD code after DM diagnosis had
significantly higher odds (aOR 1.39 [95% CI 1.19, 1.62]) of a subsequent cancer diagnosis, independent of age at first DM
diagnosis, year of birth, and sex (Table 2).
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Conclusion: Malignancy is an important comorbidity that affects patients with DM. Patients with DM who were also obese
had significantly higher odds of cancer. Compared to obesity diagnosis before or on DM diagnosis, first obesity diagnosis
after DM diagnosis was significantly associated with an increased odds of cancer. It remains to be seen if the association
after diagnosis could be due to treatment or deconditioning from myositis. Modifiable risk factors such as obesity should
be considered when assessing malignancy risk in DM.

Disclosure: A. Allenzara, None;N. Sadeghi, None;C. Alvarez, None; S. Maczuga, None;M. Helm, None; A. Nelson,
None; G. Foulke, None.
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Background/Purpose: The survival of motor neuron (SMN) is a ubiquitous macromolecular complex, located in the Cajal
body of mammalian nuclei, with an essential role in assembly of small nuclear RNPs. Recent data have described autoanti-
bodies (aAbs) to the SMN complex as novel biomarkers in scleromyositis, and as a potential biomarker for severe small
bowel involvement in anti-U1RNP+ myositis patients. The aim of this study was to compare phenotypic features of Mixed
Connective Tissue Disease (MCTD) patients with and without anti-SMN aAbs.

Methods: Anti-U1RNP+ MCTD patients from a previously clinically and serologically described retrospective cohort were
studied. Patients fulfilling ≥ 1 MCTD classification of Alarcon-Segovia (AS), Kasukawa (Ka), Kahn (Kn) and/or Tanaka
(Ta) were included. An addressable laser bead immunoassay utilizing a full-length recombinant human protein was used
to detect specific anti-SMN aAbs with normal reference range of < 300 mean fluorescence intensity (MFI) to classify
300-999 MFI as low-titer and ≥ 1000 MFI as high-titer positivity.

Clinical features were assessed for the presence of ACR/EULAR and non ACR/EULAR features of systemic sclerosis (SSc),
systemic lupus erythematosus (SLE), Sjögren syndrome (SS) and myositis. Comparisons among anti-SMN+ and anti-SMN-
subgroups used Fisher two-tailed exact test. Logistic regression analyses (univariable and multivariable adjusted for sex, age
at diagnosis and disease duration) with 95% confidence intervals performed on outcomes of interest.

Results: Sixty-six patients were included and MCTD criteria were respectively fulfilled in 86% (AS), 73% (Ka), 97% (Kn) and 98%
(Ta) patients. Fifty-eight patients (88%) were females and median age at MCTD diagnosis was 41 years (range 11–70 years). At
last follow-up (median duration 12 years), 71%, 81% and 12% of 66 patients fulfilled the ACR/EULAR criteria for SSc, SLE and
SS, respectively. Thirty-nine of 66 (59%) patients were positive for anti-SMN aAbs: 10 (26%) had low-titer and 29 (74%) had
high-titer anti-SMN, based on highest available titer during follow-up.The presence of anti-SMN aAbs in MCTD patients was
associated with a higher risk of fingertip pitting scars (23% anti-SMN+ vs 4% anti-SMN-, p=0.04), lower gastrointestinal
(GI) involvement (defined as pneumatosis and/or pseudoobstruction and/or small intestinal bacterial overgrowth)

(26% vs 4%, p=0.039), myositis (37% vs 15%, p=0.09), and myocarditis (16% vs 0%, p=0.037).

On multivariable logistic regression, the risk of myositis or lower GI involvement was highest among patients with high-titer
anti-SMN: adjusted OR 4.30 (95% CI, 1.11-19.86, p=0.04) and 11.99 (95% CI, 1.82-248.08, p=0.03), respectively.

The combined outcome of pitting scars and/or lower GI involvement and/or myositis and/or myocarditis was highest among
those with high-titer anti-SMN: adjusted OR 7.79 (2.33-30.45, p=0.002).

Conclusion: Anti-SMN aAbs were present in 59% of patients in this criteria-defined MCTD cohort. The presence of anti-
SMN aAbs, especially with high titers, were associated with a higher prevalence of myositis and SSc features,
i.e., scleromyositis, compared to patients without anti-SMN aAbs.

Disclosure: H. El Kamouni, None; A. Albert, None; S. Hoa, None; D. S. Jalaledin, None; J. Bourre-Tessier, None;
E. Rich, None; J. Goulet, None; M. Koenig, None; M. Satoh, None; M. Fritzler, Mitogen Diagnostics Corporation;
M. Choi, AstraZeneca, MitogenDx, mallinckrodt, Janssen, AbbVie/Abbott, Alimentiv, Amgen, AVIR Pharma Inc, Bio-
JAMP, Bristol-Myers Squibb(BMS), Celltrion, Ferring, Fresenius Kabi, McKesson, Mylan, Takeda, Pendopharm, Pfizer,
Roche; Y. Troyanov, None; J. Senécal, None; O. Landon-Cardinal, None.
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Background/Purpose: Calcinosis is a complication of the idiopathic inflammatory myopathies (IIM) in which calcium salts
are deposited in and around soft tissue, which can impact activities of daily living and reduce quality of life. Currently,
patient-reported outcome measures (PROM) have not been developed for myositis patients with calcinosis. The Mawdsley
Calcinosis Questionnaire (MCQ) was originally developed for Systemic Sclerosis Related Calcinosis (SSc-Ca) and consists of
4 domains: Quantity/Frequency, Pain/Sensation, Physical Function, and Psychological Impact of calcinosis. The objective of
our study was to investigate the performance of the MCQ for DM/JDM patients with calcinosis.

Table 1: Descriptive Statistics for Calcinosis Severity and MCQ Items in 56 DM/JDM Patients with Calcinosis
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Methods: Patients with probable or definite DM/JDM by Bohan and Peter criteria completed the MCQ and a visual analog
scale of calcinosis severity. Four items on the MCQ are quantitative, and 17 items are scored on a 11-point scale with higher
scores being more severe. Patient forms were used for adults (n=31), while parent forms were used for pediatric patients
(n=25). Correlations between MCQ items and overall calcinosis severity were assessed by Spearman’s correlation coeffi-
cient (Rho). Rho values between 0.75-1.00 were considered strong, 0.5-0.75 moderate, 0.25-0.5 weak, and < 0.25 poor.
Maximizing the adjusted R-squared value in multiple linear regression models predicting overall calcinosis severity was used
for MCQ item selection.

Results: 56 IIM patients (mean age 25.9 years) were evaluated: 15 DM, 41 JDM. At least one patient or parent scored > 0 for
each item on the MCQ, and several items had a mean >2 (Table 1). Many MCQ items correlated with overall calcinosis severity
(Table 2), while four items correlated poorly (excluded from the multiple linear regression model). MCQ items showed strong
internal consistency, with Cronbach α of 0.91 for adults and 0.90 for parent raters. In themultiple linear regressionmodel for par-
ents, twelve MCQ items contributed to overall calcinosis severity (adjusted R2 of 0.90); in the adult patient model, 8 MCQ items
contributed to overall calcinosis severity, (adjusted R2 of 0.74) (Table 3). An analysis of 18 patients that had both patient and par-
ent scores revealed that 6 MCQ items correlated poorly between them, suggesting that their scores cannot be combined.

Conclusion: Many items on the MCQ individually exhibited moderate to strong correlations with calcinosis severity. Multi-
variate modeling identified several MCQ items for both parents and patients with DM/JDM that predict overall calcinosis
severity. Overall, the MCQ may be an effective PROM for assessing calcinosis in DM/JDM patients.

Table 2: Correlations of MCQ Items with Calcinosis Severity
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Background/Purpose: Polymyositis (PM) and Dermatomyositis (DM) are systemic autoimmune diseases of inflammatory
infiltrates in skeletal muscle resulting in chronic muscle weakness. Systemic involvement of the lungs, esophagus, and heart
is seen in patients with PM/DM. Cardiac complications in these patients have been demonstrated as a poor prognostic fac-
tor in previous studies. Most patients and physicians ignore these cardiac complications due to the lack of symptoms in the
early stages. [1] Our study aims to analyze the impact of PM/DM on the in-hospital outcomes of patients with Congestive
Heart Failure (CHF).

Table 3: Multiple Regression Modes of Calcinosis Severity for Parents and Patients with DM/JDM using MCQ Items
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Methods: All adult hospitalized patients from January 2016 to December 2019 in the nationwide inpatient sample (NIS) were
captured. The study population included all patients with a primary diagnosis of CHF using ICD-10 codes (International Clas-
sification of Diseases, tenth edition). We then identified patients with a secondary diagnosis of PM or DM. The CHF popula-
tion was divided into patients with PM/DM (study) and without PM/DM (control). We used Wilcoxon rank sum test for
comparing continuous variables and Chi-square tests for categorical variables. For univariate and multivariate analysis, we
performed univariate and multivariate logistic regression models respectively. The primary outcome was mortality rates
and secondary outcomes were morbidity rates and healthcare utilization.

Results: The sample size included 4,815,134 patients admitted for CHF, of which 99.95% did not have underlying PM/DM,
while 0.05% did. 70.69% of patients in the study group were female and were relatively younger, with a mean age of
66 years vs. 71 years in the control group (p< 0.001). There was a higher mortality rate (4.47%) in those with PM/DM com-
pared to those without it (2.65%) (adjusted OR=2.01, p< 0.003). There was a higher incidence of Cardiogenic shock in the
study group. Still, the rate of Acute respiratory failure and need for mechanical ventilation were not statistically different

Figure-1 Impact of Polymyositis/Dermatomyositis on congestive heart failure outcomes

Table-1 In-Hospital outcomes and healthcare utilization in patients with congestive heart failure
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between the two groups. The adjusted mean total hospitalization charge was $14,275 higher (p< 0.04), and the adjusted
mean length of stay was 1.03 days higher (< 0.002) in group 2 compared to group 1.

Conclusion: Polymyositis/Dermatomyositis increases mortality by two-fold in CHF patients. It is also associated with
increased cost and length of hospital stay, thus increasing the burden on patients and healthcare. Since there is no testing
apart from the auxiliary examinations that are excellent in sensitivity and specificity to determine cardiac complications in
its early stages, it is vital to pay more attention to the cardiac examination in PM/DM.

Disclosure: B. Basida, None; S. Basida, None; J. Kaur, None;U. Nagadia, None;m.mansour, None; P. Shah, None;
M. Majmundar, None.
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Background/Purpose: Brepocitinib is a novel, orally available, TYK2/JAK1 inhibitor in Phase 3 development for the treat-
ment of dermatomyositis (DM), a chronic immune-mediated disease of the skin and muscles. Pathobiologically, DM is pri-
marily driven by Type I interferon (IFN-I) dysregulation. Importantly, TYK2 and JAK1 are essential to the signaling of IFN-I
and other cytokines (e.g., IL-12, IL-23) implicated in the pathogenesis of DM. Several FDA-approved JAK inhibitors (JAKi)
have been evaluated off-label in case reports and pilot studies in DM and have shown clinically meaningful efficacy and
acceptable safety profiles in >140 patients (Paik et al, Clin Exp Rheumatol, in press). These observations, along with the

Figure 1. Average Inhibition of Cytokine Signaling Expected After Administration of Brepocitinib 30 mg Once Daily.
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clinical pharmacokinetic (PK) and pharmacologic analyses conducted and described here, support the rationale and dose
selection for a well-controlled Phase 3 study evaluating the safety and efficacy of brepocitinib in DM.

Methods: Brepocitinib’s inhibition of human JAKs was assessed via recombinant enzyme inhibition assays and cellular
potency. Selectivity was quantified via inhibition of cytokine-induced STAT phosphorylation in human whole blood. Human
PK data was used to estimate the expected in vivo suppression of cytokine signaling pathways implicated in DM pathogen-
esis based on daily average blood brepocitinib concentrations (Cavg). A cross-study dose-response analysis (Emax model
fit to normalized responder rate) also was conducted with 5 completed, placebo-controlled, Phase 2 studies (psoriatic arthri-
tis, N=218, NCT03963401; plaque psoriasis, N=212, NCT02969018; ulcerative colitis, N=167, NCT02958865; alopecia
areata, N=94, NCT02974868; and hidradenitis suppurativa, N=100 NCT04092452).

Results: In vitro, brepocitinib potently and selectively inhibits JAK1 and TYK2, with IC50 values (23 and 17 nM, respectively)
at least 3-fold lower than those for JAK2 and JAK3. In human whole blood, brepocitinib inhibited cytokine signaling path-
ways implicated in DM that engage TYK2 and/or JAK1, including IFNα, IFNg, IL-12, and IL-23. Estimated inhibition of these
cytokine signaling pathways at the Cavg of brepocitinib 30 mg once daily (QD) is shown in Figure 1. Across Phase 2 studies,
brepocitinib demonstrated dose-dependent efficacy. The relationship between normalized responder rate and average daily
brepocitinib dose is shown in Figure 2. The dose resulting in 50% maximal response was determined to be 15 mg QD with
generally minimal increased efficacy observed at doses greater than 30 mg QD.

Conclusion: There is strong clinical evidence supporting JAKi for the treatment of DM. Several JAKi have demonstrated effi-
cacy profiles in other autoimmune diseases similar to those observed for brepocitinib 30 mg QD shown here. In addition,
brepocitinib is unique amongst the JAKi class for its potent dual inhibition of TYK2 and JAK1 and is therefore well suited
to address the cytokine signaling dysregulations implicated in the pathogenesis of DM (particularly IFN-I), with relevant inhi-
bition expected to occur in a clinically relevant dose range. Collectively, these analyses support the evaluation of brepocitinib
15 and 30 mg QD for the treatment of DM in a robust, well-controlled, Phase 3 study.

Disclosure: R. Aggarwal, Mallinckrodt, Bristol Myers Squibb, EMD Serono, Pfizer, Octapharma, CSL Behring, Q32,
Kezar, AstraZeneca, Alexion, Argenx, Boehringer Ingelheim, Corbus, Janssen, Kyverna, Roivant, AbbVie, Jubilant,

Figure 2. Normalized Efficacy Response Rate Versus Average Daily Dose of Brepocitinib by Study. The response rate for each endpoint in each
study was normalized to the maximum response rate for that endpoint, which was given the nominal response rate of 100%. Abbreviations:
SALT(30, 50, 75, 90, 100) = ≥ 30%, 50%, 75%, 90%, 100% regrowth compared with baseline using the Severity of Alopecia Tool; HiSCR = Hidra-
denitis Suppurativa Clinical Response; PASI75 = 75% reduction in the Psoriasis Area and Severity Index score; ACR(20, 50, 70) = ≥ 20%, 50%,
70% improvement in American College of Rheumatology core set measures.
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Orphazyme, Genentech; B. Johnson, GlaxoSmithKlein(GSK), Myovant Sciences, Priovant Therapeutics, Roivant Sci-
ences; J. Feldman, Roivant Sciences, Priovant Therapeutics; A. Gromatzky, Priovant Therapeutics; P.Mudd Jr., Prio-
vant Therapeutics.
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Effect of Type I IFN on Mitochondria and Muscle Weakness in Myositis
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Background/Purpose:Muscle weakness is a hallmark of autoimmune myositis. The mechanisms that contribute to muscle
weakness are currently unknown. The observed ineffectiveness after immunomodulatory treatment suggests that the con-
tribution of inflammatory cells to muscle weakness is likely limited. We propose that acquired deficits in ATP generating path-
ways within the muscle potentially contributes to muscle weakness. We hypothesize that innate immune cytokines such as
type I interferon (IFN) affect mitochondria and ATP generation in myositis.

Methods: Primary muscle cells isolated from healthy control and dermatomyositis patient biopsies were subjected to type I
IFN treatment. Basal oxygen consumption rate (OCR), spare respiratory capacity, proton leak, and ATP production were
measured using the Seahorse XFe96 Analyzer. To assess the effect of type I IFN directly on the muscle we treated normal
mice with AAV9-IFNβ under the muscle creatine kinase (MCK) promotor. Seven-week-old female C57/BL6 mice were either
non-injected or injected with the AAV9-IFNβ1 vector (n=3-6/group). Daily body weight and grip strength measurement
(GSM) were collected for 3 weeks. Mice then underwent a treadmill exhaustion protocol followed by in vivo torque prior to
muscle and blood collection at euthanasia. Data was collected in a blinded fashion. Expression levels of IFN stimulated
genes (ISG) (Mx1, IRF7, and ISG15) were measured from whole blood 3 weeks post AAV-injection.

Results: Treatment of the control myoblasts with IFNβ increased basal OCR, spare respiratory capacity, and ATP produc-
tion. Treatment of DM muscle cells with IFNβ resulted in a slight increase in basal OCR, but no effects were observed in
spare respiratory capacity and proton leak. However, ATP production remained high. This suggests that spare respiratory
capacity is blunted in DM cells compared to control muscle cells. AAV9-IFNβ1 administration in normal female mice resulted
in significantly increased fold expression of Mx1, IRF7 and ISG15, by 8.3, 7.1, and 4.2-fold, respectively. Furthermore,
AAV9-IFNβ1 administration impaired various measures of muscle function as evidenced by decreased muscle strength
(GSM), force (in vivo torque), and increased exhaustion (treadmill). Body weight gain was also lower throughout the experi-
ment in AAV9-IFNβ1-injected females compared to controls.

Conclusion: Overall, these results suggest that type I IFN treatment in muscle cells increases fatty acid oxidation and oxida-
tion phosphorylation pathways affecting de novo cholesterol and fatty acid synthesis. Together, these in vitro data suggest
that type I IFN affects mitochondrial spare respiratory capacity of DM cells more profoundly than controls. Expression of type
I IFN in skeletal muscle significantly worsens muscle weakness.

Disclosure: M. Morales, None; J. Parkes, None; S. Narvesen, None; R. Spathis, None.
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Background/Purpose: Recent observations suggest the importance of the BAFF pathway in the pathogenesis of Idio-
pathic Inflammatory Myositis (IIM). Elevated serum levels of circulating BAFF in patients with myositis independently correlate
with myositis disease activity. Muscle tissues of IIM patients have marked up-regulation of the BAFF transcript, and local B
and plasma cells have high expression of BAFF receptors (BAFFR). This study aimed to evaluate the B cell phenotype in
IIM patients before and after treatment with belimumab.

Methods: Samples were available from 10 patients that participated in a 40-week multicenter randomized, double blind,
placebo-controlled trial of belimumab with a 24-week open label extension for adults with refractory IIM, meeting ACR
2017 classification criteria of polymyositis/ dermatomyositis (PM/DM). Patients were randomized 1:1 to IV belimumab
10mg/kg or placebo for 40 weeks followed by 24 weeks open label phase with belimumab 10mg/kg. The clinical response
was measured as change in total improvement score (TIS) before starting belimumab and after. For the mechanistic portion
of the study the baseline sample (D0) of each patient served as a paired control for samples obtained 6 months and
15 months after receiving belimumab. The number and % of B cells and B cell subsets (transitional, naïve, double negative,
memory, and plasmablasts) were analyzed using flow cytometry.

Descriptive statistics, the Mann-Whitney test, Fisher’s exact, and ANOVA Friedman tests were used to compare groups for
continuous and categorical variables, respectively.

Results: Demographic, clinical characteristics, and response to belimumab treatment of 10 patients with available samples
for B cell analyses are shown in Table 1. 30%were on belimumab for 6mo and had no clinical response (TIS = -15-4.5). Clin-
ical responses ranged from minimal to major (TIS = 27.5- 72.5) in 6/7 patients that had 10mo of belimumab. Only 2 patients
had major improvement (TIS -72.5). Samples from 10 subjects were available for phenotype analysis by flow cytometry. At
baseline, the % of B cells in the live lymphocyte population was 11.3 (± 7.8), comparable to healthy donors. After treatment
there was no reduction in the absolute count of B cells at 6mo compared pre-treatment levels and only a trend towards
reduction at 15mo (p< 0.06). There was a shift in the distribution of B cell subsets with a significant reduction in transitional
T3 and naïve B cell compartments and a significant increase in unswitched and switched memory B cells. There was no sig-
nificant change in the % or number of IgMlo (anergic) naïve B cells, ANA+ B cells, plasmablasts, CD3 T cells and non-B,
non-T cells after treatment.

Conclusion: The baseline B cell phenotype in IIM patients was similar to that reported in healthy donors. No clinical or bio-
logical effect was seen at 4mo on belimumab. Absolute B cell counts only modestly decreased even after 15mo of belimu-
mab. As reported for other diseases, belimumab induced depletion in the transitional T3 and naïve B cell compartments
while enhancing the memory B cell compartments.Supported by GSK grant and NIH1R21AR070540-01
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Disclosure: T. Quach, None; A. Davidson, None; G. Marder, GlaxoSmithKlein(GSK).

Figure 1. A-C. Plots show percent and number of B cells (A), Naive (B) Switched Memory (SM) (C) and unswitched memory (USM) (D) B cells in
peripheral blood of IIM patients before (D0), 6 months (Mo) and 15 months after Belimumab treatment (n=7). Shown in red are patients who
reached moderate or major TIS after the treatment. ANOVA Friedman test with Dunn’s multiple comparisons, *p<0.05, **p<0.005, ns = p not
significant.
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Sarcopenia in Myositis Patients: A Marker of Muscle Damage Associated
with Myositis Severity and Disability

Margherita Giannini1, Léa Debrut2, Anne-Laure Charles2, Mégane Pizzimenti2, Rose-Marie Javier3, Bernard Geny4 and
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Maladies Autoimmunes Rares, CHU, Strasbourg ; UR3072, Centre de Recherche en Biomédecine, University of
Strasbourg, Strasbourg, France, 2UR3072 Centre de Recherche en Biomédecine, University of Strasbourg, Strasbourg,
France, 3Service de Rhumatologie, Centre de Référence des Maladies Autoimmunes Rares, University Hospital of
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Background/Purpose: Myositis are autoimmune diseases characterized by muscle inflammation and weakness. Even
when disease is no longer active, a great proportion of patients does not recover physical performance and residual muscle
weakness persists.

Sarcopenia is a progressive and generalized skeletal muscle disorder characterized by low muscle strength and mass lead-
ing to disability, decreased quality of life and increased mortality. It has been reported in various autoimmune diseases, but it
has never been studied in myositis.

The aim of this study was to investigate prevalence and significance of sarcopenia in myositis patients with low or no disease
activity.

Methods: Adult myositis patients according to 2017 ACR/EULAR classification criteria, with disease duration greater than
12 months, stable medication for 6 months, creatine kinase serum level (CK) less than 500 U/l were enrolled. 30 healthy
sex and age-matched controls were also included.

Figure 1. Demographic and clinical data on myositis cohort with low or no disease activity. Categorical data were expressed as percentages, nor-
mally distributed continuous variables as mean (± standard deviation), non-normally distributed continuous variables as median and interquartile
range. ASS: anti-synthetase syndrome. CPK: creatine phosphokinase. DM: dermatomyositis. ILD: interstitial lung disease. NAIM: necrotizing auto-
immune myopathy. SM: scleromyositis.
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At the enrolment, total (LM) and appendicular lean mass (ALM) were measured using dual-energy X-ray absorptiometry
(DXA) and grip strength using dynamometer. Sarcopenia was defined according to the European Working Group on Sarco-
penia in Older People 2 consensus. Disease activity and damage according to International myositis assessment and Clinical
Studies Group (IMACS). Muscle strength was measured by manual muscle test (MMT-8; MMT-12) and hand-held dyna-
mometer, physical performance by 6-minute walking test (6mWT) and disability by Health Assessment Questionnaire (HAQ).

Results: 34 patients were prospectively enrolled. They suffered from DM (n= 5), necrotizing autoimmune myopathy (NAIM,
n=10), anti-synthetase syndrome (ASS, n=11), scleromyositis (SM, n=8) since 4.9 years (3.0-8.6). 7 patients (20.6%) were
sarcopenic (vs 0% in controls) (figure 1).

At the enrolment, sarcopenic patients were globally weaker; they had a lower physical performance and a greater disability.
Both extent and severity of damage score according to the IMACS were significantly higher in sarcopenic patients (figure 2).
LM and ALM negatively correlated with the IMACS damage scores, and positively with the physical performance parameters
and with grip strength (figure 3).

Sarcopenic patients generally suffered from NAIM. Consistently, they had higher maximum CK levels. Moreover, 50% of sar-
copenic patients had myocarditis. By contrast, extramuscular involvements were less frequent and none of sarcopenic
patients had inflammatory joint involvement during the follow-up (figure 1).

In a multivariate analysis, myositis subtypes and myocarditis were independently associated with sarcopenia (respectively
p=0.04 and p=0.001).

Figure 3. Correlations between total (LM) and appendicular lean mass (ALM) and physical parameters. IMACS: International Myositis Assessment
and Clinical Studies Group. 6mWT: 6-minute walking test.

Figure 2. Parameters assessed at inclusion. Normally distributed continuous variables were expressed as mean (± standard deviation), non-
normally distributed continuous variables as median and interquartile range. HAQ: health assessment questionnaire. IMACS: International Myositis
Assessment and Clinical Studies Group. IQR: interquartile range. MMT: manual muscle test. 6mWT: 6-minute walking test.
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Interestingly, sarcopenic patients required more frequently aggressive therapy as intravenous immunoglobulins (83.3% vs
33.3%, p=0.03), plasmapheresis (33.3% vs 3.7%, p=0.02) and/or janus kinase inhibitors (16.7% vs 0 (0%), p=0.03).

Conclusion: Prevalence of sarcopenia in myositis with inactive or low activity disease is more than 20%. Sarcopenic
patients are a subgroup with severe muscle disease, important damage and disability. Muscle mass measured by DXA is
a quantitative tool to rapidly assess muscle damage in myositis.

Disclosure: M. Giannini, None; L. Debrut, None; A. Charles, None; M. Pizzimenti, None; R. Javier, None; B. Geny,
None; A. Meyer, None.
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Inflammatory Effects in Dermatomyositis in Th1 Cells
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Background/Purpose: Dermatomyositis (DM) is a chronic, systemic autoimmune disease affecting the skin, muscle, and
lungs. Lenabasum, a non-psychoactive cannabinoid type 2 receptor (CB2R) agonist, is currently being investigated as a
non-immunosuppressive treatment option for DM. The activation of CB2R has been shown to reduce several key pro-
inflammatory cytokines implicated in DM. Our lab has previously demonstrated via immunohistochemistry (IHC) that

Figure 1. Flow cytometric analysis showing higher numbers of CB2R+ in CD4 T helper (Th) subsets and myeloid lineages in eluted skin cells
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Figure 3. Imaging Mass Cytometry of DM skin

Figure 2. Significant decrease in Th1 and moDCs secreting IL31 with Lenabasum
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Lenabasum decreases CD4, IFNβ, IFNγ and IL31 expression in DM skin at 12 weeks (p< 0.05), with no differences in IL4
compared to placebo (p >0.05).

Methods: In this study, we utilized multiplexed flow cytometry on PBMCs and leukocytes eluted from DM skin to analyze the
expression of CB2R on 12 cell lineages. When evaluating cell lineages, CD4 T helper (Th) subsets were gated on CD4+
IFNγ+ Th1 and CD4+IL4+ Th2. Using GraphPad prism V8.4.3, comparisons between CD4 T helper (Th) subsets were made
with Students t-test and comparison of multiple groups were made by one-way ANOVA with a post hoc Tukey test. Twelve
cell lineages were evaluated in PBMCs and eluted skin cells using FACS Symphony A3 Lite and analyzed with FlowJo
V10.7.1. Imaging mass cytometry was used to confirm the source of key cytokines in lesional DM skin.

Results: There was a significantly higher frequency of parent (FOP) percentage of CB2R in Th1 (61.05%, n=6) versus Th2 cells
(25.5%, n=6, p< 0.05) (Figure 1a and b). Among cell lineages, there was greater FOP of CB2R in M2 macrophages
(CD68+CD163+), CD14++CD16++ macrophages, and monocyte derived dendritic cells (moDCs; CD11c+CD14+) (Figure 1c).

With 15umol of Lenabasum, there was a trend towards a decrease of: TNFα in M2 macrophages; IFNγ and IFNβ in CD4+ T
cells; IFNβ in CD16+ cells; and IL31 in Th1 cells, CD14++CD16+ macrophages, and M2 macrophages. There was a signif-
icant decrease in moDCs and Th1 secreting IL31 with Lenabasum (p< 0.01) (Figure 2a, b and c). Imaging mass cytometry of
untreated DM skin demonstrated the highest IL31 MPI in moDCs. IL31 was also elevated to a lesser extent in other myeloid
cell lineages (Figure 3).

Conclusion: These data suggest there is an increase in CB2R expression on Th1 cells compared to Th2 cells. Lenabasum
may exert specific anti-inflammatory effects in DM, particularly on Th1 cells and myeloid cell lineages such as moDCs. Lena-
basum also suppressed Th1-derived IL31 and moDC-derived IL31, a cytokine implicated in the pruritus of DM.

Disclosure: D. Diaz, None; T. Vazquez, None; N. Kodali, None; M. Grinnell, None; E. Keyes, None; J. Dan, None;
G. Sprow, None; M. Bashir, None; M. Sharma, None; V. Werth, AbbVie/Abbott, Amgen, AstraZeneca, Bristol Myers
Squibb (BMS), Celgene, Eli Lilly, Genentech, GlaxoSmithKline (GSK), Janssen, Merck/MSD, Gilead, Novartis, Pfizer,
Rome Pharmaceuticals, Horizon Therapeutics, Regeneron, argenx, CSL Behring, AnaptysBio, Biogen, Corbus, EMD
Serono, Galderma, Nektar, Octapharma, Principia, Resolve, Sanofi, Syntimmune, Viela.
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Graduate School of Medicine, Maebashi, Japan, 2Second Xiangya Hospital of Central South University, Changsha, China,
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Background/Purpose: Anti-SSA antibodies target two unrelated proteins, Ro52 (E3 ligase) and Ro60 (RNA binding pro-
tein), that have different subcellular locations. Previous studies have indicated that antibodies recognizing Ro52 are
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frequently associated with various myositis-specific autoantibodies (MSAs)--including anti-tRNA synthetase antibodies—
and that the coexistence of MSAs and anti-Ro52 antibodies correlates with more aggressive clinical features such as pro-
gressive ILD. Although not well-described in the setting of myositis, work from our animal model of HRS (histidyl-tRNA syn-
thetase)-induced myositis suggests that anti-Ro60 antibodies may also be linked to specific MSAs such as anti-Jo-1. We
therefore aimed to demonstrate the prevalence and clinical characteristics of Ro60 antibody positivity in patients possessing
Jo-1 antibodies.

Methods: This retrospective study investigated 184 patients with anti-Jo-1 antibodies enrolled in the University of Pittsburgh lon-
gitudinal myositis registry between 1976 and 2019. We assessed levels of antibodies against recombinant human Ro60 as well
as human HRS (Jo-1) using standard solid phase ELISA according to previously established protocols. Background adjusted
OD450 levels were converted to standardized units using reference sera of know specificity for either HRS or Ro60. We estab-
lished a cutoff for Ro60 antibody positivity based on parallel measurements in healthy controls and then compared serum anti-
Ro60 antibody levels between patients with anti-Jo-1 antibodies and selected control groups (healthy controls, patients with
non-Jo1 synthetase, SRP, or topoisomerase I antibodies). Finally, we assessed the statistical associations between the presence
versus absence of Ro60 antibodies and baseline clinical characteristics of anti-Jo1 antibody-positive patients.
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Results: Table 1 demonstrates the relative prevalence of anti-Ro60 antibodies in healthy controls versus patients with anti-
Jo-1, non-Jo-1 synthetase, SRP, and topoisomerase I antibodies, using a cutoff of 0.8 standard units. While there was a
statistically significant increase in anti-Ro60 levels in Jo-1 antibody positive patients versus healthy controls (p< 0.01,
Figure 1A), there was no correlation between Ro60 and Ro52 antibody positivity (dual positive : single positive=0.06) or
between levels of Ro60 and HRS antibodies (p=0.29, Figure 1B). Additional statistical analysis indicated that Jo-1 antibody
positive patients with Ro60 antibodies had a higher prevalence of myositis (p=0.01) and exhibited a trend towards higher
prevalence of Raynaud’s phenomenon (p=0.09) compared to Jo-1 antibody positive patients without Ro60 antibodies
(Table 2).

Conclusion: In our large university-based longitudinal myositis cohort, anti-Ro60 antibodies were present in approximately
17% of individuals with anti-Jo-1 antibodies and correlated with greater prevalence of muscle involvement as well as a trend
towards greater prevalence of Raynaud’s phenomenon. Based on these considerations, anti-Ro60 antibodies likely repre-
sent a new class of prognostically significant myositis-associated antibodies with distinct clinical associations.

Disclosure: K. Yamaguchi, None;Q. Tang, None; P. Poland, None; R. Aggarwal, Mallinckrodt, Bristol Myers Squibb,
EMD Serono, Pfizer, Octapharma, CSL Behring, Q32, Kezar, AstraZeneca, Alexion, Argenx, Boehringer Ingelheim, Cor-
bus, Janssen, Kyverna, Roivant, AbbVie, Jubilant, Orphazyme, Genentech; C. Oddis, None; D. Ascherman, None.
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Background/Purpose: Prior research has shown that viruses may trigger JDM, although the degree to which COVID-19
may serve as a trigger for JDM remains unknown. We performed an internal review of our JDM case numbers prior to and
after COVID to better assess the effect COVID had on JDM rates at our institution. To assess whether the JDM phenotype
changed after the COVID pandemic, we performed a retrospective review of the disease characteristics of newly diagnosed
JDM patients prior to and after the onset of the COVID pandemic.

Methods: The Cure JM biorepository houses clinical data, laboratory data, and patient samples obtained at the onset of
JDM. The following information was obtained from newly diagnosed JDM patients: MSA(myositis specific antibody), DAS
(disease activity score), flow cytometry results, vWF antigen, neopterin, CMAS(childhood myositis assessment scale), cap-
illary end loop(ERL), LDH, Aldolase, ESR, CRP, IgG, complements, ANA, and age at diagnosis. We identified 10 patients
with a diagnosis of JDM from January 1st 2020-July 1st 2021 who were designated as the post-COVID-19 group. This pop-
ulation was compared to a total of 51 patients diagnosed with JDM between Jan 1st 2010 and December 31st 2019 who
were designated as the pre-COVID-19 group. Data analysis was performed using Welch T-testing. Research enrollment
was impacted due to the COVID-19 pandemic. To better assess JDM rates, chart review and EMR reports were obtained
to determine the total number of JDM diagnoses.

Results: T-testing showed no significant change in DAS, ERL count, T or B cell flow cytometry, vWF antigen, CK, CMAS,
CRP, Aldolase, LDH, IgG, complements or ANA titer between the pre- and post- COVID-19 JDM groups. The analysis
showed a significant change in NK cell population with a decrease in the absolute NK cell number (pre 163, post 90.75. P
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value 0.03), and NK cell percentage (pre 6.6%, post 3.625%, P value 0.008). The total number of new JDM cases rose from
an average of 6.3 cases per year to an average 9 cases per year from January 1st 2020 to December 31st 2021.

Conclusion: This study showed a modest increase in the number of new JDM cases since the onset of the pandemic. Inter-
estingly, the NK cell population in the post-COVID-19 JDM patients were significantly decreased. NK cells have multiple
roles in not only immune regulation, but also the immune response to viruses. This study suggests that NK cells play a role
in the development of in virally mediated JDM. Future studies will be important to further delineate the importance of NK cells
in JDM patients after COVID. Markers of JDM disease severity, including DAS, Neopterin, CK, and CMAS, did not signifi-
cantly change in our institution’s JDM population after the onset of the COVID-19 pandemic.

Disclosure: C. Costin, None; G. Morgan, None; A. Khojah, None; L. Pachman, None.
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Background/Purpose: Interstitial lung disease (ILD) is a major cause of morbidity and mortality in patients with idiopathic
inflammatory myositis (IIM). Anti-SSa/SSb and Ro52 are frequently reported in myositis. We have previously reported an
association between presence of SSa/SSb antibodies and interstitial lung disease (ILD). The aim of this analysis was to eval-
uate the prognostic utility of anti-SSa/SSb and Ro52 in predicting severity and progression of ILD in IIM patients.

Methods: This is a follow up analysis of the Northwell Myositis cohort incepted 1/1/2007- 4/6/2018 ensuing through
6/1/2022. All patients met 2017 EULAR/ACR classification criteria for IIM and had anti-SSa/SSb serologies available. Anti-
SSb was only found in association with anti-SSa in this cohort and was analyzed as a single group.Diagnosis of ILD was
defined by presence of NSIP, COP/BOOP, UIP, and unspecified patterns on CT chest and confirmed by chart review. PFTs
were analyzed at baseline and longitudinally over a 48-month period. Descriptive statistics, ANOVA and repeated measures
ANOVA (non-parametric) were used for statistical analysis.

Results: Of 94 patients in the cohort, 36.2% (34/94) had a diagnosis of ILD, 22 patients had at least 2 PFTs and were
included in follow-up analysis.

45.5% (10/22) patients were anti-SSa/SSb positive, of which, 27.3% (6/22) were double positive, 54.5% (12/22) patients
were negative for anti-SSa/SSb and anti-Ro52. Demographics, clinical characteristics, and medications are presented
in Table 1.
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PFT parameters (FVC, FEV1 and DLCO) were similar across all 3 groups at the time of inception as shown in Table 2. During
the 48-month follow-up, FVC, FEV1 and DLCO remained stable over time in the anti-SSa/SSB negative group (n=39). While
there were fluctuations in the FVC, FEV1 and DLCO in both anti-SSa/SSb positive (n=37) and the double positive groups
(n=19), a statistically significant decline was observed in the double positive group when compared to the anti-SSa negative
group (FVC, p = 0.0117; FEV1, p = 0.0045; and DLCO p = 0.0027). This difference was not observed between the anti-SSa/
SSB positive and the double positive groups nor between the anti-SSa/SSb positive and negative groups. PFT change time
over time in each group is shown on Figure 1.

Conclusion: In patients with diagnosis of ILD, the presence or absence of anti-SSa/SSb and anti-Ro52 did not affect base-
line PFT parameters. IIM associated ILD patients, irrespective of anti-SSA/SSB positivity, tend to maintain their pulmonary
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function over time. However, patients who are anti-Ro52 positive are more likely to decline despite aggressive therapy. This
further supports that presence of Ro52 antibodies is a negative prognostic marker for ILD in patients with IIM.

Disclosure: A. Ahmed, None; S. Narain, None; I. Ilic, None; C. Hu, None; J. Bhatti, None; G. Marder, None.
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Background/Purpose: Paraoxonase 1 (PON1) is a high-density lipoprotein (HDL)- associated enzyme with antioxidative
properties, which is low in activity in patients with idiopathic inflammatory myopathies (IIM) compared to controls (S. Bae
et al. 2021 PMID 34698804). Low PON1 activity exposes subjects to higher oxidative stress which has been shown to acti-
vate carcinogenic pathways (J.N. Molony et al. 2018, PMID 28587975). The current work evaluates PON1 activity in IIM
patients with and without cancer.

Methods: PON1 activity was assessed in baseline visit specimens of patients who entered a longitudinal single center IIM
cohort. PON1 enzyme activity was assessed by paraoxonase, arylesterase and lactonase assays (C. Charles et al. 2020
PMID 33033318) and was compared between patients with and without cancer. Diagnosis of cancer excluded non-
melanoma skin cancers. Multivariate logistic regression models examined the association between PON1 activity and can-
cer diagnosis.

Results: 36 out of 301 IIM patients (12%) had an “ever” diagnosis of cancer including 16 patients with cancer prior to
IIM diagnosis, 10 patients with cancer after IIM diagnosis and prior to cohort entry, and 10 patients with cancer after
IIM diagnosis and after cohort entry. The most common cancer types were breast 12(33%) and prostate (22%). In
analysis of the entire cohort, patients with “ever” cancer were older and less likely to be Hispanic compared to patients
without cancer. Other clinical characteristics including IIM type, myositis autoantibodies, and physician global disease
activity scores were similar between the groups (Table 1). PON1 enzyme activity was significantly lower in patients with
“ever” cancer compared to patients without cancer by all 3 assays. This association remained statistically significant in
multivariate logistic regression controlling for significant variables in bivariate analyses for both paraoxonase and aryles-
terase activities (Table 2). In analysis of the 10 patients who developed cancer after cohort entry (Table 1), baseline
PON1 activity by the paraoxonase assay also predicted cancer development after model adjustment for follow up time;
similar trends were noted for arylesterase and lactonase models (Table 3). Patients with active cancer at the time of
blood draw (n=8) had the lowest PON1 activities compared to those with either treated or future cancers (n=28) and
those without cancer (arylesterase activity: active cancer,134[28] U/ml; treated or future cancer, 175 [62] U/ml; no can-
cer 207[83] U/ml, mean [SD] for all, p< 0.05 for both compared to no cancer group, paraoxonase and lactonase show
similar trends).
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Conclusion: PON1 enzyme activity is suppressed in IIM patients with a diagnosis of “ever” cancer, and also associates with
future cancer diagnosis in a single center cohort. Future multicenter studies are needed to elucidate the role of PON1 in can-
cer development in IIM and to further evaluate it as a potential risk biomarker.

Values reported as mean SD if normal distribution or median(interquartile range) if skewed, or n(%) if count data. Testing between groups were t-
test, Wilcoxon test or chi-square test respectively. *p<0.05 compared to No Cancer group †Ever Cancer did not include patients with pre-
cancerous lesion, benign tumors, non-melanomatous skin cancer ‡ Lactonase missing in 9 patients ¶ Labs missing in 31 patients, lipid panel
missing in 36 patients
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Background/Purpose: In idiopathic inflammatory myopathy (IIM), many kinds of autoantibodies are often detected and
associated with each clinical phenotype. Recently, autoantibody against transcription factor Sp4 (anti-SP4) was newly dis-
covered in IIM patient sera. However, whole clinical picture of anti-SP4 antibody-positive IIM is still unclear. Thus, the pur-
pose of this study was to confirm the detection of anti-SP4 antibodies in IIM patients and investigate the clinical and
serological features.

Methods: Adult Japanese IIM patients (N=201) who were treated at Tokai University hospital from 2012 to 2021 and healthy
controls/non- systemic autoimmune rheumatic diseases (N=33) were enrolled. Anti-ARS, SRP Ab were screened by RNA-

Patients with prior cancer or active cancer at time of blood draw were excluded
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immunoprecipitation and anti-MDA5, Mi-2, HMGCR, Ku and TIF-1 Ab were detected by immunoprecipitation with [35S]
methionine-labeled HeLa cells. Anti-SP4 was detected by immunoprecipitation and an enzyme-linked immune absorption
assay. Clinical data was retrospectively collected.

Results: Among IIM patients,61% with antisynthetase syndrome, 17% with anti-MDA5, 13% with anti-TIF1γ,4% with anti-
SRP, 2% with anti-Mi-2, 0.5% with anti-Ku, 0.5% with anti-HMGCR and 2.5% without any known autoantibodies. Anti-
Sp4 autoantibodies was detected in 12.5% of DM and 1% of PM. Among DM patients, 55% (5/11) of anti-Sp4 autoanti-
bodies were detected in patients with anti- anti-TIF1γ, 36% (4/11) were in anti-MDA5 and 18% (2/11) were in anti-Mi-2 auto-
antibodies. None of anti-SP4 autoantibody-positive DM patients had cancer. Among anti- anti-TIF1γ-positive DM patients,
none of patients with coexisting anti-Sp4 had cancer, while 60% of those without anti-SP4 had (0% vs. 60%; p< 0.05,
Chi-squared test).

Conclusion: In our study, anti-SP4 autoantibodies were frequency detected in PM/DM patients, and None of anti-SP4
autoantibody-positive DM patients had cancer. Coexisting of anti-SP4 autoantibodies may reduce the risk of malignancy
in IIM patients, and screening for anti-SP4 autoantibodies is recommended at the diagnosis of IIM.

Disclosure: Y. Hosono, None; A. Kojima, None;A. Ishii, None;M. Sugiyama, None; Y. Izumi, None;N. Sasaki, None;
C. Yamada, None; S. Sato, None.
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Table 1: percentage agreement between local and centralized results. ARS-Ab+: anti-tRNA synthetase antibody positive
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Background/Purpose: RNA-immunoprecipitation (RNA-IP) is considered the gold standard method for anti-tRNA synthe-
tase antibodies (ARS-Ab) detection. This technique, however, is not widely available, unlike commercial kits, whose perfor-
mance, though, is often suboptimal. We performed centralized RNA-IP on serum samples of patients with anti-synthetase
syndrome (ASSD) or other autoimmune diseases from 11 centers around the world, to determine the performance of local
commercial testing compared to centralized RNA-IP in the classification criteria of ASSD (CLASS) project

Methods: Collected serum samples were tested centrally by one of the authors with proven experience in RNA-IP following
a previously described protocol. The samples were randomly collected form patients diagnosed with ASSD (cases) or with
other autoimmune diseases (controls). The author performing RNA-IP was blinded for the local diagnosis or autoantibody
results. Results were provided as presence/absence of ARS-Ab (ARS-Ab+/ARS-Ab-). In patients with positive ARS-Ab by
RNA-IP, anti-Jo1 specificity was tested through validated ELISA kit. The results of local testing were then compared to the
central RNA-IP, using sensitivity, specificity, predictive values and overall accuracy

Results: Complete data about local autoantibody testing were available for 400 samples, 164 cases (41%) and 236 controls
(59%) as per local diagnosis. Overall, 161 samples were ARS-Ab+ according to local determination (Local ARS-Ab+), 98 for
anti-Jo1 and 63 for non-anti-Jo1, whereas 144 samples were ARS-Ab+ in central RNA-IP (central IP ARS-Ab+), 60 for anti-Jo1
and 84 for non-anti-Jo1. Local testing methods were line-blot (320 samples, 80%), ELISA (39, 9.75%) and RNA-IP (7, 1.75%).

Table 2: Performance of local determination of anti-tRNA synthetase antibodies. TP: true positive; TN: true negative; FP: false positive; FN: false
negative
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Among the cases, 156 were Local ARS-Ab+ (95.1%), 96 for anti-Jo1 (58.5%) and 60 for non-anti-Jo1 ARS-Ab (36.6%).
When tested centrally, only 101 were ARS-Ab+ (61.6%), 58 for anti-Jo1 (35.4%) and 43 for non-anti-Jo1 (26.2%). Among
the controls, Local ARS-Ab+ were 5 (2.1%), 2 anti-Jo1 (0.8%) and 3 non-anti-Jo1 (1.3%), whereas central IP ARS-Ab+ were
43 (18.2%), 2 anti-Jo1 (0.8%) and 41 non-anti-Jo1 (17.4%) (Table1).

Considering the central IP as the gold standard, the overall sensitivity and specificity of local antibodies determination was
calculated as 69.4% and 76.17%, respectively. When considering only anti-Jo1, the sensitivity and specificity were
98.33% and 88.53%, while for non-anti-Jo1 ARS-Ab they were 44.05% and 91.46%%, respectively. When considering only
line-blot, the sensitivity was 71.93% and the specificity was 81.6% for all ARS-Ab, while for anti-Jo1 sensitivity was 98% and
specificity was 87.04% and for non-anti-Jo1 sensitivity was 45.31% and specificity was 91.41%. ELISA showed better sen-
sitivity than line-blot especially amongst non-Jo1- ARS-Ab patients (Table2)Conclusion: These results show that local com-
mercial testing of ARS-Ab is affected by a high rate of false positive and false negative results, especially for non-anti-Jo1
ARS-Ab leading to lower sensitivity and PPV. Most discrepancies were seen in line blot assay. It could be speculated that
the local diagnosis was highly influenced by the results of local ARS-Ab testing, thus potentially leading to a misdiagnosis

Disclosure: G. Zanframundo, None; A. Ceribelli, None; S. Faghihi Kashani, None; M. Morosini, None; S. Bozzini,
None; N. Isailovic, None; C. Selmi, None; L. Cavagna, None; R. Aggarwal, Mallinckrodt, Bristol Myers Squibb,
EMD Serono, Pfizer, Octapharma, CSL Behring, Q32, Kezar, AstraZeneca, Alexion, Argenx, Boehringer Ingelheim, Cor-
bus, Janssen, Kyverna, Roivant, AbbVie, Jubilant, Orphazyme, Genentech.
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Background/Purpose: Semiquantitative scoring of thigh Magnetic Resonance Imaging (tMRI) has shown contradictory
results in associating muscle inflammation, damage, and clinically assessed muscle weakness. Moreover, there are no studies
assessing the role of tMRI detected muscle damage in determining long-term recovery of muscle strength and endurance.

Objectives: To correlate tMRI scores with concurrently collected manual muscle testing 8 (MMT-8) scores, Two-minute
walking Distance(2-MWD) and muscle enzymes. To evaluate the role of baseline tMRI scores in predicting maximummuscle
power and 2MWD during follow up.
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Methods: This is a retrospective analysis of a single-centre myositis cohort. IIM patients (n=59) who underwent tMRI (STIR
and T1 axial and coronal sequences) at the time of diagnosis were included. Baseline demographic, clinical, and serological
parameters were noted. MRI images were assessed for intramuscular and fascial edema, muscle atrophy and fatty replace-
ment using a semiquantitative score and the percentage of muscle involvement for each parameter was calculated. On fol-
low up the maximum MMT-8 and 2-MWD for each patient was determined if the two values remained unchanged on
2 separate evaluations at least 3 months apart (n=38). Spearman correlation was done between clinical parameters, muscle
enzymes, and tMRI scores. Baseline parameters of patients who achieved and did not achieve maximum MMT8≥74 were
compared. Multiple linear regression was performed to assess the tMRI variables predicting MMT-8 and 2-MWD during
follow-up.

Results: The median age of the cohort (figure 1) was 38 (30-47) years with a median duration of disease of 4 months (2-12).
The Median follow up of the 38 individuals was 31 months (10.00-57.00). Baseline MMT-8 showed strong negative correla-
tion with muscle edema on tMRI (r=-0.755), moderate negative correlation with fascial edema(r=-0.443) and muscle
atrophy(r=-0.343). Baseline 2-MWD showed a moderate negative correlation with muscle edema (r=-0.575). Baseline mus-
cle enzymes creatinine kinase (CPK) (r=0.422) and Aspartate transaminase (AST) (r=0.480) showed amoderate positive cor-
relation with tMRI scores for muscle edema. Lactate Dehydrogenase (LDH) (r=0.237) did not significantly correlate with

Figure 2: Correlation of baseline and Follow up MMT-8 with tMRI scores

Figure 1: Distribution of IIM subtypes in the cohort
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muscle edema. Maximum MMT-8 showed moderate negative correlation with muscle atrophy (r=-0.497) and fatty
infiltration(r=-0.531) (Figure2). Follow up 2-MWD showed moderate negative correlation with muscle atrophy(r=-0.353)
and fatty infiltration(r=-0.482). Muscle atrophy and fatty infiltration were significantly different between patients who achieved
and did not achieve MMT-8 of ≥74 on follow-up (Table 1). Multiple linear regression analysis revealed an adjusted R2 value of
0.655. Muscle atrophy (β=-0.552) and Fatty infiltration (β=-0.418) on baseline tMRI significantly predicted MMT-8 on follow-
up independent of other variables.

Conclusion: Muscle loss at baseline in the form of fatty infiltration and atrophy portends poor recovery of muscle power
independent of autoantibody status, age and duration.

Disclosure: M. Gorijavolu, None; D. Bairwa, None; C. Kavadichanda, None; S. Dunga, None; A. Gopal, None;
V. Negi, None; M. Thabah, None.
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Background/Purpose: Anti-synthetase syndrome (ASS) is a distinct subset of idiopathic inflammatory myopathies (IIM),
characterized by antibodies targeting an aminoacyl tRNA synthetase (ARS) along with clinical features including myositis,
interstitial lung disease (ILD), non-erosive arthritis, Raynaud’s phenomenon, unexplained fever, and mechanic’s hands.
Autoantibodies are thought to play a key role in the pathogenesis of IIM, but 40% of IIM patients, even those with clinical fea-
tures of ASS, test negative to all known myositis-specific antibodies (MSAs). This study aimed to compare the diagnostic
performance of the Connors’, Solomon’s, and Lega’s diagnostic criteria, and to propose how to classify ASS in patients
without a known ARS.

Methods: Data from 154 consecutive patients with suspected IIM presenting at our institute between May 2016 and March
2022 were retrospectively reviewed. We checked the fulfillment of Connors’, Solomon’s, and Lega’s criteria sets in all
patients. MSAs were tested with Euroline myositis profile or ELISA. The sensitivity, specificity, and accuracy of the three cri-
teria sets were compared with the treating physician’s diagnosis as the gold standard. The area under the receiver-operat-
ing-characteristic curve (AUROC) was used.

Results: Twenty patients were diagnosed with ASS. Another 4 were suspected to have ASS by their treating physicians but
were negative for an ARS (possible ASS). Seventy-two patients were diagnosed with IIM other than ASS while 58 patients
had diagnoses other than IIM. The sensitivities were 100% for Connors’ criteria set, 75% for Solomon’s, and 100% for
Lega’s when possible ASS patients were excluded. Their specificities were 97.7, 99.2, and 98.5%, respectively. When the
possible ASS patients were included, the sensitivities dropped to 83.3, 62.5, and 83.3%, respectively. Connors’ and Lega’s
criteria sets were more sensitive than Solomon’s while specificities did not differ between the 3 criteria sets. Of the patients
who did not have a known ARS, 15 patients tested positive to cytoplasmic ANA. In these patients, the presence of 1 or more
clinical features included in Connors’ criteria except ARS was highly associated with the diagnosis of ASS (area under the
curve [AUC]=0.909, 95% CI=0.739, 1.000), with 3 features an optimal cut-off value (sensitivity 100%, specificity 90.9%).
When cytoplasmic ANA positivity plus 3 or more features of ASS were added to the 3 criteria sets except ARS, sensitivities
improved to 100, 79.2, and 100% for Connors’, Solomon’s, and Lega’s, respectively, with only a slight decrease in speci-
ficities (97.0%, 98.5%, and 97.7%, respectively).

Conclusion: Connors’ and Lega’s criteria sets showed higher sensitivity and a comparable specificity compared with Sol-
omon’s criteria. The addition of positive cytoplasmic ANA and 3 or more features of ASS to the criteria sets could improve
diagnostic accuracy by enabling suspected patients without ARS to be diagnosed with ASS.

Disclosure: M. Ahn, None; S. Yoo, None; S. Shim, None; S. Kang, None; J. Kim, None.
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Background/Purpose: ACR/EULAR myositis response criteria were developed to assess the patient’s disease activity,
response to therapy, and long-term outcome as a standardized measure to be used in clinical and therapeutic trials. The cri-
teria consist of six core set measures which are then combined in a weighted manner to calculate a Total Improvement
Score (TIS) to assess minimal, moderate, and major improvement in myositis patients.

Minimal Clinically Important Difference (MCID) of TIS, which is the smallest magnitude of change in a score that is clinically
significant for patients and clinicians, has not been evaluated in myositis patients. We aimed to determine the MCID in
adult-onset Polymyositis (PM) and Dermatomyositis (DM) patients across two clinical trials and one observational study.

Methods: Adult PM and DM patients from the (Rituximab in Myositis (RIM) trial (N = 148), Tocilizumab in Myositis (TIM) trial
(N = 36), and an observational study of physical activity monitors and patient reported outcome (PAMPRO) (N = 50) were
included. All six core set measures (extra-muscular, patient and MD global disease activity, MMT, HAQ Disability Index

Table 2: MCID of TIS across three different cohorts based on physician assessment of change (improved versus not-improved) and HAQ-DI
change of 0.22

Table 1: Spearman correlation coefficient of physician assessment of change (improved versus not-improved) and HAQ-DI change of 0.22
with TIS
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(HAQ-DI), and CK levels) were measured at baseline and 24-weeks, and TIS was assessed at 24-weeks. HAQ-DI as well as
physician and patient impression of change were used as anchors to calculate score difference between the two time-points
and to determine if they had significant correlation with TIS. The HAQ-DI was categorized into two groups: change in HAQ-
DI< 0.22 or ≥ 0.22 based on prior rheumatologic studies of HAQ-DI and change in MCID. Physician impression of change
was also categorized into two groups: improved (markedly/moderately/slightly improved) and not-improved (unchanged,
slightly/moderately/markedly worse). MCID was calculated by anchor based and distributive methods using effect size
and a linear regression model. We calculated the weighted average of MCID of TIS based on physician impression of change
and HAQ-DI using the results of the three cohorts.

Results: A total of 216 patients with adult-onset PM and DM were identified for analysis. Patient impression of change did
not correlate with TIS, and therefore MCID was not calculated for this anchor. The correlation coefficient between TIS and
physician impression of change and HAQ-change of 0.22 across the three different studies are reported in Table 1.

The TIS MCID using HAQ-DI change of 0.22 as the anchor was -21.53, -16.14, -38.64 based on effect size, and 22.14,
12.52, 37.38 based on linear regression in the RIM, TIM and PAMPRO studies, respectively. The TIS MCID using physician
impression of change was -22.16, -27.47, -47.75 based on effect size, and 22.44, 27.14, 37.44 based on linear regression
in the RIM, TIM and PAMPRO studies, respectively. The weighted average of TIS MCID based on physician impression of
change was 26.60 and based on HAQ-DI change of 0.22 was 23.48.

Conclusion: Physician impression of change and HAQ-DI change analysis suggested that the MCID of TIS should be 26.60
and 23.48, respectively. These values are higher than the threshold set by physician consensus (TIS ≥ 20). Other indepen-
dent and patient outcome-based measures did not contribute to these models.

Disclosure: K. Singh, None; S. Faghihi Kashani, None; T. Bijoy George, None; S. Moghadam-Kia, None;
D. Ascherman, None; R. Aggarwal, Mallinckrodt, Bristol Myers Squibb, EMD Serono, Pfizer, Octapharma, CSL Beh-
ring, Q32, Kezar, AstraZeneca, Alexion, Argenx, Boehringer Ingelheim, Corbus, Janssen, Kyverna, Roivant, AbbVie,
Jubilant, Orphazyme, Genentech; C. Oddis, None.
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Background/Purpose: Idiopathic inflammatory myopathies (IIM) are a group of rare disorders that can affect the heart. It is
unclear which patients are at higher risk. Anti-signal recognition particle (anti-SRP) antibody has been inconsistently sug-
gested as a risk factor. This work aims to find predictors of heart involvement in IIM.

Methods: Multicenter open cohort study, including patients registered in the IIM module of the Rheumatic Diseases Portu-
guese Register (Reuma.pt/Myositis) until January 2022. Patients without heart involvement information were excluded.
Myo(peri)carditis, dilated cardiomyopathy, conduction abnormalities and/or premature coronary artery disease were consid-
ered. Data from continuous variables are presented as mean ± standard deviation. Univariate analysis was performed using
chi-square, Fisher’s exact, Mann-Whitney or t-test, as appropriate. Independent predictors of cardiac involvement, adjusted
for sex and age at diagnosis, were identified through binomial logistic regression. The linearity of the continuous variables
was assessed via the Box-Tidwell procedure. Correlated variables, cases with missing information and outliers were
excluded from the multivariate analysis to assure the validity of the regression.

Results: 229 patients were included, 163 (71.2%) females. Patients were classified as having definite [56/115 (48.7%)], likely
[23/115 (20.0%)], or possible [2/115 (1.7%)] IIM by 2017 EULAR/ACR classification criteria. Cardiac involvement was pres-
ent in 11 (4.8%) patients (Figure 1), of whom 42.9% were classified as likely and 57.1% as definite IIM. The mean age at dis-
ease onset was 47.1 ± 19.0 years, the mean age at diagnosis was 48.6 ± 18.7 years, and the mean disease duration at the
last follow-up was 7.0 ± 6.6 years. Compared to other IIM patients (Table 1), patients with cardiac involvement were older at
disease onset (57.6 ± 11.9 vs 46.6 ± 19.2 years, p=0.035) and diagnosis (58.3 ± 12.2 vs 48.0 ± 18.9 years, p=0.049), and
had a shorter disease duration at the last follow-up (3.9 ± 4.1 vs 7.2 ± 6.7 years, p=0.019). Clinically, patients with cardiac
involvement had a lower manual muscle testing score (MMT), comparing the lowest value throughout follow-up, and more
frequently had esophageal [5/10 (50.0%) vs 34/208 (16.3%), p=0.018] and lung involvement [9/11 (81.8%) vs 68/217
(31.3%), p=0.001]. Conversely, this group less frequently had Gottron’s sign [1/10 (10.0%) vs 68/153 (44.4%), p=0.045].
Anti-SRP antibodies were more commonly identified in patients with cardiac involvement [3/9 (33.3%) vs 10/175 (5.7%),
p=0.018]. No differences were found between the two groups for other demographical or clinical data or serum biomarkers.
In the multivariate analysis, lung involvement (OR 7.064, 95%CI: 1.246-40.057, p=0.027) and positivity of anti-SRP antibod-
ies (OR 7.886, 95%CI: 1.333-46.666, p=0.023) were confirmed as independent predictors of heart involvement in IIM
patients, regardless of sex and age at diagnosis.

Conclusion: Lung involvement and anti-SRP antibodies were independent predictors of heart involvement in our cohort of
IIM patients. We suggest considering a closer screening for heart involvement in these patients.
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Table 1 – Clinical and serological features of patients with and without heart involvement
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Background/Purpose: Interstitial lung disease (ILD) is a common complication of Idiopathic Inflammatory Myopathy (IIM).
This extra-muscular manifestation is a significant source of morbidity and has been described as a marker of more severe
disease and increased mortality in patients with IIM. Our study aims to describe the frequency, associated clinical character-
istics, and outcomes of ILD in IIM receiving care through the military healthcare system.

Methods:We performed an IRB approved, retrospective review of inflammatory myositis diagnosed within the Department
of Defense (DoD) from January 2006 to December 2020. Patients were identified by ICD-10 diagnosis codes for inflamma-
tory myositis and included if diagnosed at one of fifteen facilities within the DoD. All patients met the Bohan and Peter 1975 or
EULAR/ACR classification criteria for definite or probable myositis. Inflammatory myopathies were categorized into IIM, IIM
with ILD (IIM-ILD), Anti-Synthetase Syndrome (IIM-ILD, ASyS), and IIM-ILD, non-ASyS. Demographic, laboratory, pulmonary
function test, imaging and biopsy data were identified at initial presentation. Pulmonary function testing, imaging and treat-
ments were collected during the follow up period. Clinical outcomes were based on the last documentation by the evaluating

Figure 1 – Types of heart involvement in our cohort. Some patients had more than one manifestation
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physician. Data points were compared between IIM and IIM-ILD cohorts with subgroup analysis of ASyS and ILD-IIM, non-
ASyS. Student’s t-tests for continuous variables and Chi square tests for categorical variables were performed. Odds ratios
were calculated for statistically significant variables.

Results: Two-hundred and nineteen patients with IIM were included. ILD was present in 72 of which 45 were ILD-IIM, ASyS.
Caucasians were less likely to have ILD (OR 0.49, CI 0.27-0.89). IIM-ILD presented with lower CKs, higher rates of myositis
specific antibodies (OR 4.33, CI 2.07-9.04), Ro52/SSA antibodies (OR 6.63, 3.20-13.70), and dysphagia (OR 2.34, CI
1.22-4.47) (Table 1). NSIP was the most common ILD type identified radiographically (Table 2), but 11 of 18 lung biopsies
demonstrated OP. At baseline, 50.7% of IIM-ILD had an FVC of 50-79% and 56.6% had a DLCO of less than 60%. FEV1
and FVC improved by 24 and 33 mL/year, respectively, and longitudinally DLCO improved as well. No significant differences
were identified between subgroups at baseline or follow up (Table 2). Mycophenolate was more frequently prescribed at last
assessment for IIM-ILD and specifically ASyS. Outcomes were comparable between groups (Table 3). While baseline PFTs
did not correlate with most outcomes, a baseline FVC < 60%was associated with chronic O2 therapy (p< 0.01, OR 25.1, CI
2.9 – 217.1).

Conclusion: Nearly one third of our IIM population manifested with ILD. IIM-ILD was more likely to be non-Caucasian, MSA
and Ro52/SSA positive, present with lower CKs, and develop dysphagia. Over half of IIM-ILD presented with moderate to
severe pulmonary disease based on FVC and DLCO, but overall these parameters improved during follow up. IIM-ILD, ASyS
and non-ASyS manifested with similar clinical characteristics and lung impairment. ILD remained an important source of
morbidity in IIM, but did not significantly impact clinical outcomes in this large cohort.
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Background/Purpose: Safe and effective treatments are of significant unmet need in DM. Lenabasum, a CB2 agonist that
activates resolution of inflammation, improved skin disease, patient-reported outcomes, and biomarkers in a Phase 2 study
of DM patients with active skin disease.

Methods: DM patients ≥ 18 years old with active skin with or without muscle involvement were enrolled in 55 sites in North
America, Europe, and Asia-Pacific. Stable doses of background immunosuppressant were allowed. Subjects were
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randomized 2:1:2 to lenabasum 20 mg BID, lenabasum 5 mg BID, or placebo BID for 52 weeks, with visits ≤ 8 weeks apart.
The study was stopped after all subjects completed Week 28. Some subjects had completed Week 52 by then. The primary
efficacy endpoint was Total Improvement Score (TIS) at Week 28 and a secondary efficacy endpoint was TIS at Week 52, for
lenabasum 20 mg BID vs placebo.

Results: 175 subjects (69 lenabasum 20 mg BID, 35 lenabasum 5 mg BID, 71 placebo BID) received study drug; 167 com-
pleted Week 28, and 103 completedWeek 52. The most common reasons for study discontinuation were study stopped by
Sponsor (34.3%), withdrawal of consent (4.5%), and adverse events (AEs, 3.9%), with similar rates among groups. Baseline
demographics and disease measurements were similar among groups. The primary efficacy endpoint was not met - mean
(SD) TIS score was 28.3 (19.75) vs 27.2 (19.23) at Week 28 for lenabasum 20 mg BID vs placebo, p = 0.3311, MMRM.
Week 52 values were 40.6 (16.88) vs 34.8 (19.94), p = 0.2290. When analyses were restricted to subjects with muscle
weakness at baseline (MMT8 < 142), TIS scores and treatment differences were greater and reached nominal statistical sig-
nificance at Week 40, p = 0.0172. Mean (SD) improvements in CDASI activity score were numerically greater but not statis-
tically different between lenabasum 20 mg BID group vs placebo at Week 28 [-7.1 (7.76) vs -5.8 (8.88) points, p = 0.2775]
and Week 52 [-10.0 (9.45) vs -6.2 (12.8) points, p = 0.0932]. When restricting analysis of participants without muscle weak-
ness (MMT-8 = 150), improvement in CDASI activity score was greater in the lenabasum 20 mg BID group vs placebo at
Week 28, p = 0.0461, and Week 52, p = 0.0059. Treatment-emergent AEs (TEAEs) occurred in 87.0%, 85.7%, and
87.3% of lenabasum 20 mg BID, lenabasum 5mg BID, and placebo groups, with no deaths. Related TEAEs leading to with-
drawal of study product were infrequent. Serious TEAEs occurred in 11.6%, 8.6%, and 4.2% of subjects in the lenabasum
20 mg BID, lenabasum 5 mg BID, and placebo groups. No serious TEAE preferred term occurred in more than 1 subject in
any group. TEAE occurring in ≥ 10% of lenabasum 20mg BID subjects were (% lenabasum vs% placebo): dermatomyositis

Figure 2. Change over time of patients with skin activity only: A. TIS; B. CDASI-A.

Figure 1. Change over time of entire study population: A. TIS; B. CDASI-A.
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(flare) 27.5% vs 40.8%; diarrhea 14.5% vs 8.5%; dizziness 13.0% vs 4.2%; nausea 11.6% vs 4.2%; headache 10.1% vs
14.1%; and arthralgia 10.1% vs 2.8%.

Conclusion: Although, primary or secondary endpoints were not met in the study, subgroup analysis of patients with mus-
cle weakness and without muscle weakness, showed improvement in muscle strength and rash, respectively in lenabasum
20 mg BID group vs placebo. Lenabasum was administered safely and was well-tolerated in this study.
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Background/Purpose: Dermatomyositis (DM) and juvenile dermatomyositis (JDM) are idiopathic inflammatory myopathies pri-
marily affecting proximal skeletal muscle and skin. Calcinosis, a known complication of DM, is associated with significant long-
term morbidity and can serve as a marker of prolonged disease activity. Despite this, tools to assess calcinosis in DM/JDM
patients have been inadequately validated. Durometers, handheld devices used to measure firmness, have previously been
demonstrated to be a reliable measure of skin disease in scleroderma patients. The goal of this study was to determine the valid-
ity and reliability of calcinosis durometer measurements in JDM and DM patients enrolled in our natural history study.

Methods: Calcinosis firmness was measured using handheld digital durometer (Rex Gauge 1600 Type DD-4-00) with a
continuous scale across 3 institutions (Bethesda, Maryland; Atlanta, GA; Dallas, TX). Four investigators examined JDM
and DM calcinosis lesions by durometry, recording three readings per site as well as control readings in similar anatomic
areas that were unaffected by calcinosis. Calcinosis sites were selected to vary anatomically in distribution and firmness
appreciated on physical examination. To assess reliability for intraclass correlation, we utilized a two-way hierarchical linear
mixed effect model based on the average of site readings for test-test reliability. One-way ANOVA was performed to deter-
mine statistical significance between groups.

Results: We enrolled 55 patients and measured a total of 294 lesions by durometry (187 calcinosis and 107 control sites
over nine anatomic sites). Among the patients enrolled in our study, there was a predominance of juvenile (54.5%,
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< 18 years of age) white (56.4%) females (63.6%) with a median age of 18.0 years (range 6 -73 years). Approximately 45%
of our cohort was diagnosed with adult DM, and 55%with juvenile DM. Intraclass correlation was high over repeat measure-
ments, including control and calcinosis sites, indicating good intra-rater reliability in durometry measurements of calcinosis

326



(Table 1). There was greater firmness of lesions among pooled calcinosis sites versus control sites, by anatomic regions,
suggesting good content validity (p< 0.001 for all; Table 2). We determined durometry readings of calcinosis sites were sta-
tistically higher than controls in the following locations: upper neck/clavicle, upper arms/forearms, elbows, hand/wrists, but-
tocks, thigh to knee, calf and foot (Table 2).

Conclusion: Our study identifies durometry as a reliable tool in assessing calcinosis in DM/JDM patients. Lesions were
noted to range in firmness; calcinosis lesions overall were harder compared to control lesions. Further studies should be
conducted to examine the inter-rater reliability of durometry, determine if durometry readings may be used to longitudinally
monitor calcinosis, and examine its construct validity with quality of life measures and functional tests.
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Background/Purpose: Idiopathic inflammatory myopathies (IIM) can present with acute IIM-related lung injury and
respiratory failure, leading to a high mortality risk in intensive care units (ICU). Extracorporeal membrane oxygenation
(ECMO) is a last resort measure in patients with acute respiratory distress syndrome (ARDS) that can be lifesaving.
We aimed to report outcomes of patients with IIM receiving ECMO to better inform clinicians on its use in these
diseases.

Methods: Patients diagnosed with IIM from tertiary care centers in Belgium, Canada, Denmark, United States, and
Sweden who underwent ECMOwere reviewed to identify clinical characteristics and describe disease outcomes and hos-
pitalization course. Clinical characteristics at admission and during ICU stay including ECMO complications and mortality
causes were summarized for ICU survivors and those who died. Comorbidity burden was measured using the Charlson
Comorbidity Index.

Results: The study included 25 patients (56% female, mean age at admission 47 ± 11 years, median disease duration
3 months [IQR 2, 10]) with dermatomyositis (64%), anti-synthetase syndrome (24%), polymyositis (8%) and overlap
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myositis (4%) (Table 1). IIM patients had low comorbidity scores and half of them (52%) received immunosuppression
before their ICU admission. In the group of patients that survived, 62% were females compared to 44% in the non-
survivor group and survivors were younger (44±11 vs 52±10). With regards to in-hospital treatment, 63% of ICU sur-
vivors were on >2 immunosuppressors compared to 88% in the non-survivor group. Among the 16 (64%) ICU survi-
vors, 8 (32%) were bridged to transplant and 13 patients (52%) survived beyond 1 year after discharge (Figure 1).
When comparing ICU survivors to non-survivors, those who survived were frequently found to have concomitant infec-
tions at ICU admission (75% vs 44%) and sepsis (75% vs 56%) (Table 2). Both groups had similar frequencies of
ECMO-related complications (38% vs 44%).

Conclusion: ECMO was a lifesaving intervention in a majority of IIM patients presenting with acute IIM-related lung injury.
ECMO allowed the necessary time for immunosuppression to take effect, and in some cases, was a bridge to lung transplant
in patients who would have otherwise died without intervention.

Table 1. Clinical characteristics at hospital admission of IIM patients exposed to ECMO

Figure 1. Survival and cause of death in IIM patients exposed to ECMO
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Background/Purpose: Diagnosis of idiopathic inflammatory myopathies (IIM) represents a clinical challenge and muscle
biopsy is regarded as a fundamental procedure for confirming diagnosis. However, the significance of muscle biopsy as
diagnostical technique remains inconclusive. The aim of this study was to evaluate the diagnostic accuracy, performance,
and clinical relevance of muscle biopsy in patients with suspected myositis.

Methods: Results of muscle biopsies of adult patients with clinically suspected or differential diagnosis of myositis referred
from all over Austria to the Medical University of Vienna between 2007-2021 were analyzed. Information was extracted from
handwritten assignment sheets, including suspected diagnosis (inflammatory and/or non-inflammatory myopathy), referral
department, sampling location, demographic, clinical, laboratory and serologic data, and imaging results. Histological find-
ings were grouped in: 1) inflammatory, 2) non-inflammatory (neurogenic, metabolic etc.), 3) inflammatory and non-
inflammatory mixed, and 4) normal.

Table 2. ICU outcomes of IIM patients exposed to ECMO
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Clinical information including symptoms, laboratory results, medication, and imaging were retrieved form electronical medi-
cal records (EMR). Sensitivity, specificity, positive (PPV) and negative predictive values (NPV) of final histological results were
calculated using diagnosis by the clinician and initiation/escalation of immunosuppressive therapy as gold standards.

Results: Out of 758 patients with muscle biopsy, 527 (69.5%) were referred with the suspected diagnosis of myositis only
and 231 (30.5%) were referred with the differential diagnosis of myositis. Out of 527 samples with suspected diagnosis of
myositis only, diagnosis was confirmed histologically in 249 (47.3%) cases; 39/527 (7.4%) specimen additionally showed
co-features of non-inflammatory myopathy, whereas 221 (41.9%) were non-inflammatory at all. Out of 231 samples with dif-
ferential diagnosis of non-inflammatory myopathies in addition to myositis, 52 (22.5%) were histologically inflammatory only
and 17 (7.4%) showed mixed features. 151 (65.4%) biopsies were exclusively non-inflammatory.

Probability of histopathological diagnosis of inflammatory myopathy declined significantly, when CK levels were normal or
myositis was stated as differential diagnosis. High clinical probability of myositis (muscular symptoms, elevated CK and
MRI and/or EMG suggestive for myopathy) was indicative for myositis in biopsy (64.3%). Overall sensitivity and specificity
of muscle biopsy were 82% when diagnosis by the clinician was set as gold standard. When initiation of immunosuppres-
sion is considered gold standard, a decline of sensitivity and specificity was observed. Pathological results suggestive for
myositis (elevated CK levels, positive autoantibodies and pathologic EMG/MRI) led to decrease of specificity and negative
predictive value (figure 1).

Conclusion: If myositis was suspected only or as differential diagnosis, approximately 47% of the biopsies revealed an
inflammatory myopathy. Sensitivity and specificity of biopsy was moderate to high when using start of immunosuppression
or diagnosis by the clinician as gold standard for IIM diagnosis.

Table 1. Patient characteristics
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Figure 1. Performance of muscle biopsy with different gold standards.
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Background/Purpose: COVID-19 vaccines are safe and effective, though patients with rare rheumatic diseases like idio-
pathic inflammatory myositis (IIMs), and those with multiple comorbidities continue to be hesitant in taking the vaccine.
Adverse events (AEs) after vaccination are not extensively studied in those with multiple coexisting autoimmune diseases.
Patients with IIM often have multiple autoimmune rheumatic and autoimmune non-rheumatic comorbidities (IIM-AIDs), with
potentially increased risk of AEs. The COVAD study aimed to assess COVID-19 vaccination-related adverse events (AEs) till
seven days post-vaccination in IIM-AIDs compared to IIMs and healthy controls (HCs) group.

Methods: The COVAD study group comprised >110 collaborators across 94 countries. The study was conducted from
March-December 2021. A survey monkey platform-based self-reported online survey captured data related to COVID-19
vaccination-related AEs in IIMs, AIDs, and HCs. IIM-AIDs patients comprised rheumatic AIDs like overlap syndromes, vascu-
litis, etc and non-rheumatic AIDs like inflammatory bowel disease, multiple sclerosis, hypothyroidism etc. We compared
COVID-19 vaccination-related AEs among IIM-AID patients and IIM alone and HCs, adjusting for age, gender, ethnicity,
COVID-19 vaccine type, immunosuppression received, and the numbers of AIDs, using binary logistic regression. Statisti-
cally significant results following multivariate regression are reported.
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Results: Among 6099 participants, 1387 (22.7%) IIM, 4712 (77.2%) HC, 66.3% females, were included from a total of
18,882 respondents: 573 (41.0%) people with IIM-AIDs; 814 (59.0%) with IIM without other AIDs; and 4712 HCs
(Figure 1). People with IIM were older [median age 54 (45-66) IIM-AIDs, 64 (50-73) IIM, 34 (26-47) HC years, p< 0.001].
BNT162b2 (Pfizer)(37.5%) and ChAdOx1 nCoV-19 (Oxford) (11.1%) were the most common vaccines received.

When compared to IIM alone patients, IIM-AID patients reported higher overall AEs [OR 1.5 (1.1-2.1)], minor AE [OR 1.5
(1.1-2.1)] and major AE [OR 3 (1.5-5.8)]. IIM-AIDs patients also reported higher body ache, nausea, headache, and fatigue
(OR ranging 1.3-2.3, Table 2). After adjusting for the number of AIDs, the major AEs equalized but overall AEs, and minor
AEs, such as fatigue remained higher in IIM-AIDs (Table 2).

When compared to HCs, IIM-AIDs patients reported similar overall AEs, minor AEs but higher major AEs [OR 2 (1.2-3.3)]
nausea/vomiting [OR 1.4 (1.01-2)], headache [OR 1.2 (1.01-1.6)], and fatigue [OR 1.3 (1.03-1.6)].

Dermatomyositis (DM) patients with AIDs (n=183) reported higher major AEs [OR 4.3 (1.5-12)] compared to DM
alone (n=293).

Active IIM with AIDs (n=482) reported higher overall AEs [OR 1.5 (1.1-2.2)], minor AEs [OR 1.5 (1.1-2.2)] and major AEs
[OR 2.6 (1.2-5.2)] compared to active IIM alone (n=643).

Conclusion: COVID-19 vaccination is safe with minimal to no risks of short-term AEs in patients with IIM without other con-
comitant autoimmune diseases. The presence of autoimmune multimorbidity conferred higher self-reported short-term risks
of overall, major, and minor COVID-19 vaccination-related AEs seven days post-vaccination in IIM patients, particularly in
those with active IIM.

Figure 1: Summary of respondents to COVAD survey
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Background/Purpose:Glucocorticoids (GC) are the first line treatment for myositis patients. They improve muscle strength,
yet muscle recovery is generally partial and long lasting treatment leads to steroid myopathy. Thus, myositis care has to be
improved. GC effects are mediated by the glucocorticoid receptor (GR), which is expressed in both immune cells and myo-
fibres, but the cells mediating therapeutic response in myositis remain to be determined. Our team has recently shown that
muscle fibres immuno-metabolic modifications participate to muscle weakness and perpetuation of the disease (Meyer
et al. 2017).

The aim of this study was to unravel the role of skeletal muscle fibres in the therapeutic effect of GC in myositis.

Methods: To study cell-specific effect of GC, we generated transgenic mice carrying two LoxP sites within the GR gene and
expressing the tamoxifen-dependent Cre-ERT2 recombinase selectively in skeletal muscle fibre (HSA-CreERT2/GR L2/L2).

Figure 1. Grip test. **: p<0.005 versus (vs) comparator indicated by the line; #: p<0.0001 vs D0. ns: not significant. The bars represent mean ±
SEM. N>10 per group.
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Experimental myositis (EM) was induced in eight to ten week-old C57BL/6J mice by skeletal muscle fast-type C protein
injection as previously described (Sugihara et al 2007).

Tamoxifen was administered 9 days (D) after immunization for 5 D to induce GR ablation selectively in myofibre (GR(i)skm-/-
mice). Then, prednisone (PDN) was administered 14 D after immunization at 1 mg/kg/day for 7 D. Mice were euthanized
21 D after EM induction.

Similar treatments were applied to GR L2/L2 mice not expressing Cre-ERT2 recombinase (controls). EM-GR L2/L2 treated
by PDN or vehicle and EM-GR(i)skm-/- treated by PDN or vehicle were compared.

Grip test was performed at D0, before the 1st PDN administration (D14) and the day before sacrifice (D20). Creatine-kinase
(CK) activity assay in serum, muscle histology, immune-cell phenotyping using flow cytometry and gastrocnemius transcrip-
tomic analysis were run. Transcriptomic data were validated in independent mice cohorts, in vitro and on human muscle
biopsies.

Results: Muscle strength was decreased by 20% from D14 to D20 in vehicle-treated EM-GR L2/L2 and EM-GR(i)skm-/-
mice. EM-GR L2/L2 mice recovered muscle strength after PDN treatment. Conversely, PDN did not improve muscle
strength in EM-GR(i)skm-/- mice (figure 1). Consistently, at the end of experiment, CK serum levels were increased in both
vehicle-treated EM-GR L2/L2 and EM-GR(i)skm-/- mice. In EM-GR L2/L2 mice, PDN restored CK normal values. This ther-
apeutic effect was abolished in EM-GR(i)skm-/- mice treated by PDN (figure 2).

Muscle flow cytometry analysis showed a 3-fold decrease in CD8+ T-cells in the EM-GRL2/L2 mice treated by PDN com-
pared to vehicle group (p=0,003). This PDN effect was suppressed in EM-GR(i)skm-/- mice (figure 3).

Figure 3. Muscle flow cytometry in experimental myositis mice treated by prednisone (PDN) or vehicle (V). **p<0.01, ***p<0.001. The bars repre-
sent the mean ±SEM. N>7 per group.

Figure 2. Creatine kinase (CK) activity assay in experimental myositis mice treated by prednisone (PDN) or vehicle (V). #: p<0,01 vs wild type (WT);
**: p<0,01 vs. comparator indicated by the line. The bars represent mean ± SEM. N≥3 per group.
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At transcriptomic level, the top 10 deregulated genes of the fibre-dependent PDN signature belonged to muscle fibre
metabolism and T cells recruitment pathways. Interestingly, some mediators produced by myofibre have been identified
as candidates for a paracrine immunomodulatory effect.

Conclusion: Skeletal muscle fibres play a critical role in the GC therapeutic effect in myositis through a polarization of inflam-
matory infiltrate toward an anti-inflammatory response by a paracrine mechanism.

Disclosure: M. Giannini, None; D. Rovito, None; L. Debrut, None; C. Keime, None; B. Lannes, None; A. Charles,
None; D. Duteil, None; B. Geny, None; D. Metzger, None; G. Laverny, None; A. Meyer, None.
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Background/Purpose: Juvenile Dermatomyositis (JDM) is a rare pediatric autoimmune disease characterized by proximal
weakness and skin rash. Although the exact mechanism of JDM is not clear, the prevailing theory is a combination of envi-
ronmental triggers and genetic susceptibility. Around 50 % of JDM subjects have a family history of autoimmune diseases
such as systemic lupus erythematosus (SLE) and/or type 1 diabetes, suggesting a shared genetic predisposition. Monozy-
gotic twins provide a unique opportunity to examine disease-specific genetic regulation.

Methods: 5 pairs of monozygotic twins were included in this IRB-approved (IRB #2008-13457) study at the Ann and Robert
H. Lurie Children’s Hospital of Chicago. Each twin set was discordant for juvenile dermatomyositis. Of note, in one twin pair,
both children had developed concordant Mi-2 autoantibody, but only one twin fulfilled the criteria for JDM. We also included
5 age and gender-matched healthy control. Meso Scale Discovery® technique was used to measure the serum level of Inter-
feron gamma-induced protein 10 (IP10) or CXCL10, Monocyte chemotactic protein-3 (MCP3), IL-17d, and angiopoietin
2 (Ang2), and endoglin. Three pairs of twins had their peripheral blood mononuclear cells (PBMCs) tested by RNASeq and
one of the pair had whole-genome sequencing (WGS), along with their parents

Results: Three of the 5 sets of monozygotic twins were female. The age ranged from 3.29 years to 13.6 years, with the
duration of untreated disease (DUD) ranging from 1.0 months to 11.5 months. As expected, the JDM twin had significantly
lower nailfold capillary end row loops (ERL) than the healthy control but, to our surprise, 2 of the non-JDM twins had
decreased ERL as well. The serum endoglin was significantly lower in both JDM-twins and non-JDM twins than in the
healthy control. Other cytokines did not differ significantly which could be due to the small sample size. The RNASeq of
3 pairs of twins identified 4 genes that were differentially expressed between the JDM twins (case) compared with the
non-JDM twins (control). These genes are Dermcidin (DCD), Keratin 14 (KRT14), Collagen Type I Alpha 1 Chain
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(COL1A1), and Collagen Type III Alpha 1 Chain (COL3A1). WGS did not identify any clinically significant variants that could be
potentially related to their JDM phenotype

Conclusion: Monozygotic twins provide a unique opportunity to assess differential gene expression. The JDM twins had
higher mRNA expression of DCD, KRT14, COL1A1, and COL3A1 than non-JDM twins. DCD and KRT14 are associated
with other rare hereditary skin diseases such as Netherton Syndrome and epidermolysis bullosa simplex control. Both genes
are almost exclusively expressed in skin tissue in healthy individuals. Therefore, the increased expression could be due to the
presence of damaged skin cells in the circulation or represent a clue concerning an unknown disease process related to
JDM. Soluble endoglin, an antiangiogenic molecule that binds to TGF-β, was lower in both the JDM twin and the healthy twin
control which could suggest increased angiogenesis due to vascular damage, as manifest by loss of nailfold ER in both the
JDM twin and their presumably healthy twin control.

Disclosure: L. Pachman, None; G. Morgan, None; W. Marin, None; S. Kadri, AbbVie/Abbott; K. Yap, None;
A. Khojah, None.
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Background/Purpose: Systemic inflammation, involvement of the gastrointestinal tract, and glucocorticoid (GC) treatment
in idiopathic inflammatory myopathies (IIM) can have a negative impact on nutrition and intermediate metabolic pathways.
The aim of this study was to evaluate the differences in the nutrition status of IIM patients in comparison with healthy controls
(HC) and explore the associations with disease-specific features.

Methods: 133 patients with IIM (106 females; mean age 60.3; disease duration 2.2 years; dermatomyositis (DM) 45 / poly-
myositis (PM) 25 / immune-mediated necrotizing myositis (IMNM) 46, antisynthetase syndrome (ASS) 17) and 133 age-/sex-
matched HC (106 females, mean age 60.2) were included. Patients with IIM fulfilled the 2017 EULAR/ACR classification cri-
teria for adult IIM. Levels of selected nutrition parameters were measured in sera after 8 hours of fasting. In IIM patients, dis-
ease activity, damage, and muscle involvement [Myositis Intention to Treat Activity Index (MITAX), Myositis Damage Index
(MDI), Manual Muscle Testing (MMT)-8,]) were assessed. Comorbidities and current treatment were recorded.

Results: In IIM, disease activity and damage were predominantly mild (MITAX 0.11, MDI 0.05, MMT-8 62). Nevertheless,
compared to HC, IIM patients had significantly decreased levels of total protein, albumin and prealbumin, transferrin, and
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minerals (Fe, Zn) (p< 0.005 for all). Despite the levels of 1,25-OH-vitamin D (calcitriol) being significantly decreased in IIM
compared to HC (p< 0.001), levels of calcidiol were comparable. Orosomucoid, lactate dehydrogenase (LDH), and vitamin
B12 were significantly higher (p< 0.001 for both) in IIM compared to HC, as well as levels of insulin and C-peptide
(p< 0.001 for both), and free thyroxine (p=0.01). On the other hand, cholinesterase levels (a marker of synthetic liver function)
were decreased in IIM (p< 0.05). A trend to a higher complement C3 (p=0.09) and significantly lower C4 (p< 0.05) was
observed in IIM compared to HC. Among the individual IIM subsets, there were significant differences in the levels of pro-
teins, vitamin D, and LDH, with the most unfavorable changes in IMNM (p< 0.05). In the total IIM group, changes in the nutri-
tion markers were associated mainly with disease duration, activity (MITAX and serum markers of muscular damage), body
mass index (BMI), and the current dose of GC. Levels of proteins negatively correlated with disease activity and the current
dose of GC but positively with disease duration, similarly to the levels of vitamin D. Complement C4 and C3 both correlated
positively with BMI and negatively with MITAX. Increased levels of insulin and C-peptide were associated with higher BMI
and the current dose of GC, while insulin correlated negatively with age (Table 1).

Conclusion:We have observed significant alterations in the serummarkers of nutritional status in our IIM patients compared
to age-/sex-matched healthy individuals. Differences were also found among the four subtypes of IIM. These alterations
were associated with laboratory parameters of disease activity and the current dose of corticosteroids.

Table 1: Associations of serum nutrition markers with disease-specific features in IIM (n = 133)
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Background/Purpose:Health disparities for Latinx RA patients, including higher pain, fatigue, disability, and risk for depres-
sion are well documented.1, 2, 3, 4 Support and education programs have been shown to enhance self-management and
coping efforts of people with rheumatic disease. 5, 6 To address disparities, researchers call for interventions that are cultur-
ally tailored to meet the needs of this community. 7, 8, 9

Well-studied self-management programs have been adapted for Latinx populations. 10, 11 Aligned with OMERACT’s call to
incorporate the patient perspective in all stages of program development12, our aim is to identify unique education and sup-
port needs, as defined by Latinx RA patients, as there is a gap in the literature in this area. This input will be integrated into
critical elements of an intervention, including culturally tailored content areas, implementation, and outreach strategies.

Methods: In a mixed methods qualitative study, a licensed bilingual social work (SW) researcher conducted semi-structured
interviews with MD-diagnosed Latinx RA patients (18+ years). Interviews were conducted via Zoom in patients’ preferred
language, averaged 1.5 hours in length, and were recorded and transcribed verbatim. Participants were recruited from a
NYC academic hospital, by MDs and SWs.

Using thematic analysis and NVivo Software, 3 reviewers conducted preliminary analysis of data to identify emerging
themes.

Validated scales in English and Spanish, including mHAQ, illness and medication beliefs (IPQ, BMQ), depression (PHQ-8),
and self-efficacy (SEMCD), were administered and will be included in future analysis.

Results: To date, 17 Latinx RA patients (8 Spanish-speaking, 9 English-speaking) have participated. (Table 1: Demo-
graphics). Recruitment is ongoing. Preliminary results have revealed 9 emerging themes. These themes are interrelated,
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and include: RA’s impact on emotional health (connected to pain, feelings of loss about roles and abilities, and stress); will-
ingness to seek mental health care; medication and illness beliefs affecting patients’ approach to RA management; essential
features of a good patient-provider relationship (trust, feeling cared for and heard, kindness, and consistency); value of par-
ticipating in a support group (sharing, connection, and feeling less alone); impact on family (relationship dynamics, presence/
absence of support); patient experience of systemic barriers to care; varied preferences on structure and format (group size,
facilitator attributes, in-person or virtual), and varied preferences on outreach strategies (postal mail, referral source, phone
calls, emails, and social media). (Table 2: Preliminary Themes and Quotes).

Conclusion: Preliminary findings are consistent with Latinx culturally relevant concepts such as familismo, con � anza, perso-
nalismo and respeto,13 and will be used as a framework for content and implementation of this program.Possible limitations:
During COVID-19, interviews have been conducted via phone or Zoom, limiting inclusion of those without access to or facility
with these technologies.

Preliminary Themes and Quotes
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Background/Purpose: Patients newly diagnosed with inflammatory arthritis (IA) request regular consultations and support
from health professionals (HPRs) in rheumatology to manage physiological, emotional, and social challenges. Evidence sug-
gests that providing a tailored tailormade multi-component self-management programmay benefit disease management (1).
However, there is a lack of evidence in interventions with multiple components targeting patients newly diagnosed with IA.

Therefore, the purpose of this project was to develop a complex, evidence- and theory-based intervention in collaboration with
patients and HPRs for better self-management in newly diagnosed patients suitable for a rheumatology outpatient clinic.

Methods: This study followed the Medical Research Council (MRC) Framework (2,3) for the development of complex inter-
ventions. It consists of 4 stages (Figure 1.).

1) Identifying the evidence base

We conducted 2 literature reviews, from which, we described a preliminary nurse-led intervention.

2) Identifying theory

Social Cognitive Theory (4), was chosen as the underlying theory along with Acceptance and Commitment Theory (5) to sup-
port our communicative strategy.

3) Modelling process and outcomes

The preliminary intervention was discussed and further developed in 7 workshops to ensure that the intervention was in
accordance with patients’ needs and feasible in clinical practice. Three patients and 38 HPRs attended. Discussions were
digitally recorded and analyzed using Thematic Analysis (6).

Results: 4) Description of all components and outcomes of the intervention
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Our intervention, ready for testing in a feasibility study, is a 9-month nurse-led intervention and consists of four individual and
two group sessions. A physiotherapist and an occupational therapist will also attend the group sessions along with the nurse
(Figure 2). All sessions target IA-specific self-management.

A comprehensive intervention manual was developed. Our patient research partner and experts in rheumatology and self-
management commented on the content to secure content validity. Subsequently, we conducted cognitive interviews with
the HPRs to determine the face validity of the manual. In addition, we completed a two-day competence program to train
HPRs in delivering the intervention.

The selected patient-reported outcomes are Physical activity levels, Health assessment, Fatigue, Quality of life, Anxiety and
depression, Illness intrusiveness, Illness perception, and Self-efficacy, supplemented with objective measures for disease activity.

Conclusion: NISMA - a nurse-led complex self-management intervention embedded in a multidisciplinary team has been
developed and described based on MRC’s framework for the development of complex interventions. The intervention is
currently being tested in a feasibility study.

Figure 2. The intervention.

Figure 1. Development stages.
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Background/Purpose: A Lupus Foundation of America (LFA) National Needs Assessment Survey in 2015 with 3402 lupus
patients and caregivers found that the number one need was social support and assistance coping with lupus. In response
to the survey, the LFA, in partnership with Inspire, a healthcare social network, launched LupusConnect™ in 2017. Lupus-
Connect™ is an online lupus support community where people can post and gain insight from others 24 hours a day, 7 days
a week. To assess the impact of the online support groups, to advocate and educate others on the importance of such
groups, a review of the data within LupusConnect™ was conducted to analyze the composition of its members and topic
of discussions across demographic variables and geographic location.

Methods: In partnership with LFA, Inspire developed a dashbard for LupusConnect™ which tracks the metrics of its mem-
bers. The dashboard collects data such as demographic information (race, gender, etc.), geographic location and commu-
nity engagement. Data as of June 2022 was reviewed and included 18,043 members whom self-reported to have systemic
lupus erythematosus (SLE).

US and Non-US Membership
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Results: LupusConnect™ offers an innovative way for people with lupus to connect with others also impacted by the dis-
ease from anywhere in the world and at any time. Findings show that of the 18, 043 members, 58.4% members are female,
5.2% male and 36.4% did not specify a gender. Most of the membership is based in the United States (US) (85.5%) com-
pared to non-US membership (14.5%).

During the COVID-19 pandemic, there was a 48% increase in membership in Year 3 and a 27% increase in membership in
year 4 (Table 1). Data demonstrates that US members were consistent with their number of posts in the community despite
the pandemic. However, the number of non-US posts increased during Years 3 and 4 which overlap with the COVID-19
pandemic (Table 2).

The top terms discussed in the posts remained similar between US members and non-US members (Table 3).

Conclusion: There is an ongoing need for online support group/forum where all people affected by lupus can interact with
one another from anywhere in the world even when traditional in-person support groups are not available. No matter the
geographic location of members, the top topics of the discussion posts of the support community are similar, indicating
the utility of the online platform in relation to any rheumatic disease which serves to connect with others globally on their most
pressing disease-related topics.

Disclosure: L. Ocana, None; A. Holden, None; D. McClamb, None.

Popular Terms Discussed in the Posts

Number of Posts by US and Non-US Members
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Background/Purpose: There is little research on rheumatoid arthritis (RA) in the US Hispanic population (< 0.2% of publica-
tions on RA indexed in PubMed.gov), but it is known for other conditions that outcomes improve when Hispanic patients’
physicians are native Spanish speakers. We are exploring the potential impacts of Spanish language-first (rather than trans-
lated) educational materials on RA on diagnosis, treatment, and quality of care for Hispanic people with RA. We created a
patient advisory board to inform this research, recommend relevant patient-reported outcomes (PROs), and assist with-
evaluating Spanish language-first patient education on RA. Our goals include understanding Hispanic RA patient journeys
in the US, how Hispanic individuals educate themselves about RA, and ensuring appropriateness of education created in
this study.

Methods: Participation was invited by site investigators and via the landing page of CreakyJoints Español and WhatsApp
communications from that page. Study investigators defined meeting topics in advance, incorporating participants’ self-
identified issues over time. Meetings were facilitated in Spanish by a study staff member who emphasized empowerment
to help Spanish speakers with RA. Meetings were via phone and online conferencing, as patients preferred. Patients
received a minimal stipend per meeting attended, early access to CreakyJoints Español education, and credit as advisory
board members.

Results: Before participation, patients had turned to family/friends for information about RA and were encouraged to con-
sider home remedies and putative cures rather than to seek care from a physician of any specialty. Patients were directed
to online support groups, which promoted and sometimes sold such home remedies and "cures." Members of the advisory
board related it was difficult to find what they now consider more trustworthy information leading them to understand that
RA has no cure yet and remission is the goal of treatment. When textual material was considered useful, it used conversa-
tional, idiomatic Spanish. Common needs identified were the importance of finding Spanish-speaking physicians, navigating
insurance reimbursement for disease-modifying anti-rheumatic drugs (DMARDs), and having trustworthy information
regarding DMARDs, food/diet, exercise, and home remedies for RA (Table). The emotional impact of RA, with patients want-
ing to feel they were still seen as strong by their families was also a key theme. When trustworthy information in Spanish was
found, it was often confusing; patients preferred audio-visual (videos, podcasts, graphics, comics) over textual material and
participated in creating educational videos that will be shown during presentation of this abstract.

Conclusion: Hispanic patients with RA expressed a need for earlier access to culturally relevant audio-visual Spanish-
language RA education and support for emotional impacts of chronic illness. Further research on audio-visual Spanish lan-
guage education for RA is warranted; we have begun creating patient videos for that purpose.
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Background/Purpose:Work and education significantly impact health and quality of life in people with rheumatic and mus-
culoskeletal diseases (RMDs). However, patients often experience internal and external barriers to work, like pain and
fatigue, inability to carry out duties due to physical limitations, needing more breaks and longer rests and sometimes specific
spatial obstacles at work. Preventive interventions are required to support participation in work, avoid presenteeism and
absenteeism, and work instability and disability. During the COVID-19 pandemic, working from home had both advantages
(virtual access) and disadvantages (unfavorable working conditions at home) for patients with RMDs. With this project, we
developed the concept for an easily accessible, multi-faceted online peer-coaching workshop focusing on health promotion
and ergonomic issues in the workplace for people with RMDs and evaluated its delivery and feasibility.

Methods: The study included a needs assessment, the development of an online peer-coaching workshop together with
patient research partners based on the existing evidence on preventive and rehabilitative workplace interventions, and a pilot
phase with a formative process evaluation. We trained interested people with RMDs as coaches to support other patients
across Europe in their work or education. The underlying concept was to view people with RMDs as experts and help them
look after their health while working. The central elements of the workshop were sharing experiences and knowledge in addi-
tion to self-reflection. We used descriptive statistics and a modified form of ’meaning condensation’ to analyze the
qualitative data.

Results: The virtual workshop took place in two parts in April and May 2021. Six people with RMDs from patient organiza-
tions in Bulgaria, Cyprus, Estonia, Greece, Portugal and Spain were educated as multipliers. Essential elements of the virtual
peer coaching workshop were (1) the identification and prioritization of crucial problematic work activities, (2) the joint devel-
opment of possible solutions with the workshop participants, and (3) the practical implementation and evaluation of these
solutions in the second part of the workshop. The participants highlighted the importance of providing individual active learn-
ing, meaningful discussion, practice, and reflection opportunities. They were satisfied with the virtual workshop’s delivery
mode and have already started to offer it within the national patient organizations.

Conclusion: Empowered2work was an essential step for addressing work participation in people with RMDs. Participants
in the pilot project felt empowered as they gained better knowledge and practical ideas for supporting their health in the
workplace. In the future, those multipliers will pass on their knowledge and experience to other people in daily work, at con-
ferences and meetings of international and national patient organizations.

Disclosure: E. Mosor, None; R. Ramos, None; T. Stamm, AbbVie/Abbott, Roche, SanofiGenzyme, Takeda, Novartis.
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Background/Purpose: Studies have demonstrated the benefits of online peer support forums in meeting the mental health,
disease self-management & coping needs of people living with a chronic illness. An analysis of session evaluations was con-
ducted for a monthly psychoeducation group, ongoing since 2001, for teens & young adults with SLE & their loved ones,
focusing on the effectiveness of an in-person support group that transitioned to a virtual platform.

Methods: A 28-item online survey with Likert scale, multiple choice & open-ended questions was given after each of the
9 virtual groups from Sept. 2020 to June 2021. The bilingual groups provide support & education strategies to manage &
cope with SLE. The groups focused on SLE-related topics, such as Medications, Nutrition, Pain Management & Research.
A comparison analysis was completed assessing: reach, satisfaction, knowledge, coping & disease management for in-
person groups held in 2018-2019.

Results: In 2020-2021 there were 203 surveys (54%) submitted vs. 159 (90%) surveys in 2018-2019. Most (79%) respon-
dents identified as female, 20%male, 53%Hispanic, 49% African American, 19%White, 7% Asian & 25% other race. Similar
demographics were noted when comparing participants for 2018-2019. There was an decrease in Hispanic participants by
11% & an increase in African American participants from 37% to 49% in 2020-2021. Regarding age distribution of respon-
dents for 2020-2021, there were increases in reaching our target population (see figure 1).

Age of respondents
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Almost all (99%) respondents reported satisfaction with the virtual groups; 98% agreed that the groups increased their
understanding of SLE-related issues; 93% agreed the groups helped them cope with SLE; 95% agreed they could apply
what they learned to manage SLE; 98% agreed the program met their expectations & 97% agreed that they would recom-
mend this group. No significant differences were noticed in the areas above when comparing in-person groups conducted in
2018-2019. There was an 8% increase when respondents were asked about the group’s ability to help them cope with SLE
in the virtual group (see figure 2).

Reach increased significantly in the transition to a virtual group, with 373 participants vs. 177 in 2018-2019. Analysis of
open-ended responses highlighted benefits of a virtual group including removing transportation barriers, ability to join the
meeting from anywhere & ease of participation via sharing a link. When asked about the support group’s transition to a vir-
tual space, one participant shared “I would not have been able to attend the meetings due to location”. Some limitations
reported were inability to connect one on one, no internet access & challenges using Zoom.

Open-ended responses further reinforced similar impact of the virtual vs in-person model. Participants shared “I feel under-
stood & not alone in my disease as there are more people like me suffering from an invisible illness.”

Conclusion: Our results demonstrate the value of transitioning our peer support group to a virtual platform & its continued
effectiveness & satisfaction. As things transition back to in-person, we will continue to assess our participants’ interest in a
hybrid model utilizing both in-person & virtual groups to provide lupus support & education.

Disclosure: G. Rodriguez, None; P. Calvache, None; L. Mendez, None; K. Cabrera, None; R. Horton, None;
L. Imundo, None; J. Rose-Smith, None.

Respondents Responses: satisfaction, knowledge, coping & disease management
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Background/Purpose: COMPACT is a non-interventional study evaluating the persistence, effectiveness, safety and
patient-reported outcomes (PROs) in patients with rheumatoid arthritis (RA), axial-spondyloarthritis or psoriatic arthritis
treated with GP2015 (an etanercept [ETN] biosimilar) in real-world conditions.1 Here we present the PROs and quality of life
(QoL) in RA patients treated with GP2015, final results from the COMPACT study.

Methods: Patients with RA aged ≥18 years who initiated treatment with GP2015 were enrolled in this study.1 Patients were
categorized based on prior treatment status: patients with clinical remission or low disease activity under treatment with ref-
erence ETN or biosimilar ETN (iETN) and switched to GP2015 (Group A) or patients who received non-ETN targeted thera-
pies and switched to GP2015 (Group B) or biologic-naïve patients who started GP2015 after conventional therapy failure
(Group C) or disease modifying anti-rheumatic drug (DMARD)-naïve patients with recent diagnosis of RA considered suitable
for treatment initiation with a biologic and started on treatment with GP2015 (Group D). PROs and QoL were assessed using
health assessment questionnaire-disability index (HAQ-DI), short form health survey 12-item (SF-12)-physical/mental health,
EuroQol-5D overall self-rated health status (EQ-5D visual analogue scale [VAS]), functional assessment of chronic illness
therapy (FACIT)-fatigue, fatigue VAS, basic pain inventory (BPI)-interference score, pain VAS scores and overall pain (expe-
rience of pain during current day) scores.

Results: The recruited patients had an ongoing GP2015 treatment at the time of enrolment for an average of 138 days. A
total of 844 RA patients were observed, of whom 73.0% (n = 616) were female. The mean age and BMI of patients enrolled
in the study were 57.9 years and 27.1kg/m2, respectively. The total number of patients enrolled to Groups A, B, C and D
were 295, 88, 451 and 10, respectively. PRO and QoL for patients in Groups A, B and C were assessed in terms of physical
function, health related QoL, fatigue and pain. The results showed comparable scores between Group A (switched patients)
and Group C (biologic-naïve patients) through 12 months of treatment with GP2015 in RA patients. Numerically different
scores were observed in Group B (patients who received non-ETN targeted therapies and switched to GP2015) (Table).
No results were analyzed for patients in Group D due to low number of patients (n = 10). Across all patient groups, no major
differences were observed between baseline and Month 12, which may be explained by ongoing GP2015 treatment at the
time of enrolment.
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Conclusion: This final analysis showed comparable PRO and QoL scores obtained after 12 months of observation in
patients with RA who switched from iETN to GP2015 and patients who were biologic-naïve and started GP2015 after con-
ventional therapy failure.

Reference

1. Schmalzing M, et al. ACR 2019, Atlanta, GA, United States. Poster No. 553.
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man, Sandoz, Abbvie, Sanofi, Fresenius; F. Rosario, Abbivie, Gilead, Lilly, Pfizer, UCB, Roche, Novartis; S. Jeka,
None; B. Haraoui, AbbVie, Amgen, Fresenius Kabi, Eli Lilly, Pfizer; Y. Allanore, Boehringer Ingelheim, Sanofi, Janssen,
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Table: Summary statistics of various PRO and QoL paraments across treatment groups through Month 12
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Background/Purpose: Several changes following the COVID-19 pandemic have emerged globally regarding the delivery of
healthcare services. Giving concerns that, patients with Autoimmune Rheumatic Disease (AIRD) may be at increased risk of
severe COVID-19 disease, there is a significant need to look into behavioral changes (healthy or unhealthy) developed
among this patient group in response to the global shift in healthcare delivery. This study sought to investigate the personal
experiences of autoimmune rheumatic disease patients in Ghana following the outbreak.

Methods: We conducted a cross-sectional study among patients aged 18 years and above from the Autoimmune Rheu-
matic patient cohort at the Korle-Bu Teaching Hospital (KBTH) and those admitted at the hospital’s COVID-19 treatment
center (from 1st August 2020 to 1st July 2021). We recruited participants via face-to-face visits to the KBTH rheumatology
clinic, telephone and electronic surveys with the patients who did not report to clinic. Participants completed a structured
questionnaire (both in print and electronic) on patient behavioral changes. We measured patients’ overall behavior change
by observing specific changes in patients’ practices relating to their “prescription”, “service utilization” and “clinical advice”.
Data on patient demographics and COVID-19 status were obtained using chart reviews

Results: We recruited 233 patients. Mean age and disease duration were 37 years and 77.6 months respectively. Majority
of the participants 209 (89.7%) were females. The most common AIRD was SLE (54.5%). The majority 197 (84.5%) had
good knowledge about COVID-19. Specific changes observed in patients’ practices are shown in table 1. About
65 (27.8%) patients made changes to the doses of their cs/bDMARDs and 55 (23.7%) to their steroids. Approximately
48 (20.6% ) patients reduced their Hydroxychloroquine dosage to conserve supply. Around 96.8% of total participants dis-
continued regular in-person hospital visits and adopted remote means of accessing care such as WhatsApp, telephone and
video consultation either individually or in combination. 74 (31.8%) also reduced their regular visits to nurse-led, occupational
therapy and physiotherapy clinics. Social distancing was adopted by 212 (91%) patients. Self-isolation and the use of per-
sonal protective equipment was adopted by 179 (77.1%) patients.

Conclusion: The outbreak of COVID-19 has resulted in various behavioral changes in AIRD patients as reported among our
study cohort. Majority of these changes reflected in patient’s attitude towards seeking healthcare remotely and observing
COVID-19 protocols as a means of protection. Despite the perceived risks, most did not make changes to their medication
doses. This could inform practice and health care interventions in future such as telemedicine.

Disclosure: D. Dey, Roche; B. Katso, None; S. Issaka, None; D. Nyame, None; P. Adjei, None.
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Background/Purpose: Psoriatic arthritis (PsA) is a common clinical feature in patients (pts) with psoriasis (PsO); up to one
third of PsO pts will develop PsA in their lifetime.1 Despite this, the global Psoriasis and Beyond study, conducted by Novar-
tis in partnership with IFPA, recently reported that 71% of PsO pts were unaware of the relationship between their skin dis-
ease and PsA. Here we describe the characteristics associated with a positive PEST score among PsO pts without a
diagnosis of PsA from the Psoriasis and Beyond study.

Methods: Psoriasis and Beyond was a cross-sectional, quantitative online survey conducted in adults with a self-reported,
physician-given diagnosis of moderate to severe PsO (body surface area [BSA] >5 to < 10% affecting sensitive and/or prom-
inent body parts, or BSA ≥10%) at its worst, with/without concomitant PsA regardless of treatment. Pts without a confirmed
diagnosis of PsA were screened using the Psoriasis Epidemiology Screening Tool (PEST); positive answers in ≥3 of 5 ques-
tions were considered as having a higher probability of undiagnosed PsA (ie, PEST-positive [PEST+] pts).
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Results: A total of 4978 responses from 20 countries were analyzed; 3490 pts had a diagnosis of PsO only, while 1488 pts
also had a diagnosis of PsA. Of the PsO only pts, 38% (n=1340) screened PEST+ (mean age, 41.3 years). Among pts with
diagnosed PsA being PEST+, no difference regarding PsA severity between genders were reported. Women began to
experience PsA symptoms at an average age of 32 years (29 years in men); however, more women reported morning stiff-
ness (women vs men: 48% vs 33%).

Of PEST+ pts without PsA diagnosis, PsO severity was categorized as moderate in 26% and severe in 13% of pts. Com-
pared with PEST-negative (PEST−) pts, a higher proportion of PEST+ pts reported dry skin that may crack and bleed
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(57% vs 44%), soreness around psoriatic patches (36% vs 20%), and thick and pitted nails (16% vs 12%). Sensitive areas,
including the palms and soles, were the most affected body parts reported by PEST+ pts (Figure 1). Regardless of the
absence of PsA diagnosis, PEST+ (vs PEST−) pts reported having notably swollen joints (89% vs 27%), swollen finger(s)
and/or toe(s) (80% vs 15%) and heel pain (72% vs 22%). The knees and hand/finger joints were the predominant joints caus-
ing discomfort for PEST+ pts (Figure 2). The comorbidity burden was higher in PEST+ pts with anxiety, depression, and
obesity being the most commonly reported (Figure 3). PsO impact on quality of life was also substantial in PEST+ pts, with
38% and 26% of pts reporting a very large and extremely large effect on the patient’s life, compared with 22% and 5% of
PEST− pts, respectively.

Conclusion: The analysis identified a large sub-population of PsO pts who screened PEST+, indicating a higher probability
of having undiagnosed PsA and highlighting the need for active screening for PsA by the PsO-treating physicians to minimize
non-reversible joint damage. Further, severe PsO and a high comorbidity burden may be associated with higher PEST
scores. These associations should be further investigated in future studies.

Reference 1. Gottlieb, A., Merola J.F. J Dermatolog Treat. 2020;31:662–79.
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Background/Purpose: In recent years, one of the overarching principles of EULAR recommendation is that systemic lupus
erythematosus (SLE) treatment should be based on shared decision-making (SDM) between patients and physicians. How-
ever, it is unclear whether the degree of involvement of SLE patients in SDM contributes to their level of trust in their physi-
cians. In this multicenter study, we investigated the relationship between the degree of involvement in SDM and the level
of trust in physicians.

Methods: We collected data on the SDM-Q-9 shared decision-making scale (range 0-100), the Trust in Physician scale
(TIPS; range 0-100), the Abbreviated Wake Forest Physician Trust Scale (A-WFPTS) for interpersonal trust in a physician
(range 0-100), and the A-WFPTS for trust in the medical profession (range 0-100), in SLE patients aged 20 years or older
who met the 1997 ACR revised classification criteria and were attending five facilities in Japan. We cross-sectionally exam-
ined the association between the SDM-Q-9 and each trust scale. In multiple regression analysis, we used age, sex, disease
duration, SLE disease activity index, annual income, level of education, and marital status as adjusting variables, and missing
values were complemented by multiple imputations.

Results: A total of 386 SLE patients (age 46.2 ± 14.3 years, 88.3% female) completed the questionnaire of this study. The
SDM-Q-9 was positively correlated with three trust scales, TIPS, A-WFPTS for interpersonal trust in a physician, and A-
WFPTS for trust in the medical profession (Spearman rank correlation coefficient rs = 0.64 [95%CI 0.57-0.70], p < 0.0001,
rs = 0.69 [95%CI 0.63-0.74], p < 0.0001, and rs = 0.47 [95%CI 0.39-0.55], p < 0.0001, respectively). When 351 patients
who did not have missing data in SDM-Q-9 and TIPS were divided into two groups, the higher SDM group (185 patients,
median 87 [IQR 80-96]) and the lower SDM group (166 patients, 60 [51-67]), the higher SDM group had significantly higher
TIPS than the lower SDM group (75 [68-82] vs. 66 [59-68], p < 0.0001). Multiple regression analysis showed that TIPS
increased by 2.74 (95%CI 2.32-3.15, p < 0.001) for every ten increases in SDM-Q-9. Similarly, a multiple regression analysis
of 366 patients who did not have missing data in SDM-Q-9 and A-WFPTS for interpersonal trust in a physician showed that
A-WFPTS increased by 5.08 (95%CI 4.40-5.75, p < 0.001) for every ten increases in SDM-Q-9. Multiple regression analysis
of 369 patients who did not have missing data in SDM-Q-9 and A-WFPTS for trust in the medical profession showed that A-
WFPTS increased by 4.24 (95%CI 3.30-5.19, p < 0.001) for every ten increases in SDM-Q-9.

Conclusion: The degree of involvement of SLE patients in SDM was associated with their trust in their physicians and doc-
tors in general.

Disclosure: R. Yoshimi, None; C. Hidekawa, None; N. Sakurai, None; N. Yajima, None; N. Kurita, None; N. Suzuki,
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K. Higashitani, None; Y. Uzawa, None; Y. Sato, None; S. Adachi, None; Y. Iizuka, None; A. Maeda, None;
L. Hirahara, None; T. Komiya, None; Y. Soejima, None; N. Hamada, None; H. Nagai, None; N. Tsuchida, None;
K. Takase-Minegishi, Gilead, Daiichi Sankyo, Mitsubishi Tanabe; Y. Kirino, None; N. Oguro, None; K. Hayashi,
None; K. Shidahara, None; Y. Miyawaki, None; K. Sada, None; D. Kishida, None; T. Ichikawa, None;
Y. Shimojima, None; Y. Ishikawa, None; S. Ohno, None; H. Nakajima, None.
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Background/Purpose: This COnsensus-based Standards for the selection of health Measurement INstruments
(COSMIN)-based systematic review aims to identify and summarize the quality of measurement properties of dyspnea-
specific patient reported outcome measures (PROMS), for patients with interstitial lung disease (ILD), pulmonary hyperten-
sion (PH) or connective-tissue diseases (CTD).

Methods: A systematic literature search in PUBMED and EMBASE, was last updated in March 2022 to identify publications
evaluating ≥1 measurement properties on dyspnea-specific PROMS in our target population. Based on COMIN analysis and
the Grading of Recommendations Assessment Development and Evaluation (GRADE) approach, overall rating and level of
evidence for identified measurement properties of included PROMS was assessed, and used to formulate
recommendations.

361



Results: We identified 26 publications on 10 PROMS. The Dyspnea-12 (D12), EXACT-respiratory Symptoms-IPF- breath-
lessness subscale (ERS-IPF-B) and King’s Brief Interstitial Lung Disease Health Status Questionnaire - breathlessness and
activities subscale (K-BILD-B) had high quality evidence for sufficient internal consistency, without high quality evidence of
insufficient measurement properties, and can therefore be recommended for use. The University of California San Diego
Shortness of Breath Questionnaire (UCSD-SOBQ) showed insufficient responsiveness in this target population. Most
PROMS in this systematic review have moderate or low quality evidence on construct validity and responsiveness.

Conclusion: The K-BILD-B, despite lacking evidence on several important domains, is currently considered the best per-
forming PROM. The UCSD-SOBQ is not recommended for use, due to high quality evidence on insufficient responsiveness
in this population.

Disclosure: J. Lemmers, None; M. Vonk, Boehringer Ingelheim, Ferrer, Galapagos, Janssen, Merck/MSD, Corbus,
EUSTAR; E. Ende, van den, None.
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Background/Purpose: RAPID3 (Routine Assessment of Patient Index Data 3) is a disease activity index calculated from
3 patient-reported measures: physical function, pain, and patient global assessment. RAPID3 is applicable to multiple rheu-
matic diseases, including psoriatic arthritis (PsA), and was shown to correlate with other clinical composite measures of
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disease activity1. We assessed the long-term effect of upadacitinib (UPA), and adalimumab (ADA) on RAPID3 scores in
patients with PsA via a post hoc analysis from the SELECT-PsA 1 trial2,3.

Methods: Data from double-blind SELECT-PsA 1 trial, in which patients with PsA and inadequate response or intolerance to
≥1 non-biologic DMARD received UPA 15mg or 30mg once daily, ADA 40mg every other week (wk), or placebo (PBO;
switched at wk24 to either UPA 15mg or 30mg). Included data from the UPA 15mg, ADA, and PBO treatment arms. RAPID3
endpoints were calculated using pain scores, patient’s global assessment of disease activity, and HAQ-DI (each rescaled to
0–10 in this analysis); summed together, RAPID3 scores range from 0 (no disease activity) to 30 (severe activity). Mean
change from baseline (BL) in RAPID3 and proportions of patients reporting minimal clinically important differences (MCID)
in RAPID3 and RAPID3 remission (≤3), low (LDA, >3 to ≤6), moderate (MDA, >6 to ≤12), and high disease activity (HDA,
>12) were assessed through wk 56. Associations between RAPID3 scores and disease activity in psoriatic arthritis
(DAPSA) and Minimal Disease Activity (MDA)/Very Low Disease Activity (VLDA) were determined by Mantel-Haenszel chi-
square test. All data are as observed.

Results: A total of 1,274 patients (PBO: n=421; UPA 15mg: n=425; ADA: n=428) were included from SELECT-PsA
1. RAPID3 scores at BL were comparable across all treatment arms, and most patients were in HDA. Patients receiving
UPA showed greater improvement from BL in RAPID3 vs ADA at all visits from wk16 to wk56 and better responses vs
PBO at all assessments (Figure 1). A higher proportion of patients treated with UPA achieved MCID in RAPID3 scores than
those on ADA from wk24 to wk56. By wk56, approximately half of patients on either therapy were in RAPID3 remission or
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LDA, with UPA showing a slight numerical improvement relative to ADA (30/21/31/18% of patients were in remission/LDA/
MDA/HDA on UPA vs 28/17/30/25% on ADA). RAPID3 disease categories were strongly associated with DAPSA and
MDA/VLDA status at wk56 across all treatment arms pooled together (Table 1) and for the UPA 15mg arm alone (nominal
P < 0.0001 for all associations).

Conclusion: UPA 15mg treatment led to greater improvements over PBO in RAPID3 scores over 56wks in patients with
PsA, and greater improvements over ADA from wk16 to 56. The majority of patients achieved MCID in RAPID3 after
12wks of UPA or ADA, with higher proportions achieving MCID on UPA vs ADA by wk24. RAPID3 was strongly associated
with other joint-focused (DAPSA) or multiple manifestation (MDA/VLDA) composite measures, further supporting the utility of
RAPID3 in assessing disease activity in PsA.
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Background/Purpose: The COVID-19 pandemic has increased the use of telemedicine visits for patients living with rheu-
matic and musculoskeletal diseases (RMD). The factors that influence preferences of patients with RMD for telemedicine
(vs). in-person visits are not well understood. The objective of this study, which is part of an ongoing multi-site clinical trial,
was to examine factors influencing patients’ choices for the type of rheumatology visit.

Methods: During the recruitment process for a clinical trial comparing telemedicine vs. in-person rheumatology care
(NCT04704544), we contacted patients with RMD by phone and asked them about their preference for their next visit type
(telemedicine vs. in-person) and to specify their reasons for this preference. Patients’ answers to open-ended questions
were analyzed thematically using the inductive method whereby two team members independently coded the data in excel
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with a third resolving any disagreements. Generated themes and sub-themes were contextualized into different levels of the
socioecological framework. This project was approved by the UAB Institutional Review Board (IRB-300006553).

Results: We identified four levels of influence on patients’ preferences for the type of visit based on the socioecological
framework: (i) individual influences; (ii) interpersonal influences; (iii) organizational/clinic level influences; (iv) structural influ-
ences (Figure). A total of 290 patients were contacted between March and May 2022 and 83 patients with mean age
(SD) 56.8 (15.5) years, 22% men, 32.5% non-Hispanic Black expressed a preference for a visit type. Of these, 59 (71.1%)
patients preferred an in-person visit. Of those who preferred an in-person visit, 43 (72.9%) did not give a specific reason.
Reasons for preferring an in-person visit included: need for a physical examination, joint injections, or laboratory/imaging
studies, privacy, personal convenience and comfort, as well as lack of familiarity with telemedicine (Figure 1). Of those
who preferred a telemedicine visit (N=24), the majority (N=15, 62.5%) did not give a specific reason. Reasons for preferring
a telemedicine visit included: COVID-19 fear, living/working too far from the clinic, cost of transportation, personal conve-
nience, and prior commitments (Figure 1).

Conclusion: We found that almost a third of patients with RMD who received care at a large academic center in the Deep
South were willing to have a telemedicine visit, although most desired an in-person visit due to organizational/clinic level influ-
ences which included need for ancillary services or procedures, convenience, and unfamiliarity with telemedicine. For those
preferring telemedicine visits, we found that mostly individual-level influences, which included issues related to COVID fear,
transportation cost, and convenience drove decisions. As this is an ongoing study, our next steps will include completion
and analysis of the larger group of people who have specified their visit preference. Our findings suggest that continuing to
offer telemedicine visits should be responsive to patients’ circumstances and needs.

Disclosure: K. Aaron, None; C. Nasrallah, None; L. Jackson, BHOF; S. Goglin, None; D. Paez, None; D. Chae,
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Background/Purpose: Ehlers-Danlos Syndrome (EDS) represents a family of heritable connective tissue disorders with
overlapping phenotypic features, frequently including joint hypermobility, tissue fragility, and skin hyperextensibility, and
comorbid symptoms are common for patients with EDS and include multiple body systems. To address the many comor-
bidities and high disease burden in those with EDS, multidisciplinary care has been proposed to help facilitate coordination
of care, maximize treatment, and reduce medical visits. While multidisciplinary care is needed for patients with EDS, it is
unclear which specialties patients with EDS feel they need as part of a multidisciplinary care model to address their needs.
The objective of this study was to determine interest and identify specific needs for multidisciplinary care for patients
with EDS.

Methods: An electronic survey was sent via an anonymous link to adults with an EDS diagnosis and parents of minors with
an EDS diagnosis over a three-month period. Participants were solicited through EDS support groups within 200 miles of a
Mid-Western metropolitan area. Participants were asked to respond according to their personal experience. The survey
contained questions pertaining to patient-reported EDS subtype, number of minors with EDS in the household, medical care

Specialty that diagnosed EDS for respondents and minors
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needs, interest in multidisciplinary health care for EDS, and how far respondents would be willing to travel to obtain multidis-
ciplinary care for themselves.

Results: Of 206 adult respondents that reported information about themselves they also reported information about
162 minors for a total of 368 subjects. The most common diagnosis was hEDS for adults (63%) and minors (62%) and
was most diagnosed by geneticist (46%) and rheumatologist (23%) (Table 1). There was a minimum of 693 unique visits
across 27 different specialties at over 20 different hospitals or clinics in the surveyed area, and most (67%) report their cur-
rent EDS medical care needs are not being met, while 87% responded that it would be beneficial to receive care from a mul-
tidisciplinary clinic for EDS. Respondents reported interest in pain management (84%), physical and occupational therapy
(84%), rheumatology (82%), and cardiology (81%) as part of a hypothetical multidisciplinary clinic for EDS (Table 2).

Specialties those with EDS would prefer in a multidisciplinary clinic
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Additionally, respondents report willingness to travel to obtain care at an EDSmultidisciplinary clinic with 22%willing to travel
60-120 minutes, 22% willing to travel more than 120 minutes and 15% willing to fly to obtain care.

Conclusion: Findings from this study suggest that there are several specialties that diagnose patients with EDS including
rheumatology. Many respondents obtain care from several subspecialties, which may lead to fractured, poorly coordinated
care that does not meet the patient’s needs and leads to lack of trust in healthcare providers and negative expectations for
healthcare needs. Patients with EDS are interested in multidisciplinary care with a musculoskeletal focus and are willing to
travel to obtain care. This represents a unique opportunity to bolster rheumatology involvement in specialized multidisciplin-
ary care for patients with EDS, that can address their specific needs and provide coordinated care.

Disclosure: J. Jones, None; W. Black, None; W. Cogan, None; E. Callen, None.
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Background/Purpose: We aimed to assess enthusiasm for the use of virtual reality (VR) for clinical and educational use
among people with rheumatologic diseases, comparing those with prior experience using VR to those with no prior
experience.

Methods: A cross-sectional, online survey was conducted among adults with rheumatologic conditions who are members
of ArthritisPower, an online patient-powered research network (registry). The Technology Acceptance Model was used as a
conceptual framework, proposing perceived usefulness of, attitudes toward, and intention to use technology as factors that
affect user acceptance. Survey items included prior experience with VR, perceived usefulness and potential enjoyment of
using VR, and willingness to use VR to learn how rheumatologic conditions affect the body and what daily life might be like
in more advanced stages of disease. Descriptive statistics and Pearson’s chi square were used to compare perceived use-
fulness, enjoyment, and willingness to use VR in people with and without prior VR experience.

Results: A total of 523 individuals completed the survey. Mean age was 59.4 (SD=11.1) years. Most were female (86.6%)
and White (88.3%). The most commonly reported conditions were rheumatoid arthritis (59.7%) and osteoarthritis (53.9%),
and the majority (52.4%) had been diagnosed in the last 10 years. Frequencies of perceptions are shown in Table 1. Few
participants reported having prior experience using VR (16.3%). Of these, the majority thought they could learn useful infor-
mation about their condition using VR. A small percentage did not think it would be useful. In contrast, about one-third of
respondents who had never used VR thought it would be useful, while the majority were unsure. Three-fourths of
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respondents who had prior experience using VR reported that they thought they would enjoy using it for this purpose, while
only half of the respondents with no prior experience using VR thought they might enjoy using it. Nearly all respondents
expressed willingness to use VR to manage their disease, regardless of prior experience using VR. The most commonly
endorsed uses of VR included for exercise (77.8%), for physical therapy (73.8%), and for education (61.8%).

Conclusion: Even among people with no prior experience with virtual reality, people with rheumatologic conditions are
enthusiastic about using VR to manage their disease state, particularly those with prior experience using VR. Interventions
that introduce VR to this patient population for use in learning about and managing their disease are likely to be accepted.

Disclosure: J. Curtis, Amgen, Bristol-Myers Squibb (BMS), CorEvitas, IlluminationHealth, Janssen, Lilly, Myriad,
Novartis, Pfizer, Sanofi, UCB, Aqtual, Bendcare, FASTER, GlaxoSmithKlein (GSK), Labcorp, Scipher, Setpoint, United
Rheumatology, AbbVie, ArthritisPower; K. Garza, None; C. Clinton, None; H. Yang, None; A. Richardson, None;
C. Seals, None; G. Hawkins, None; C. Rose, None; W. Nowell, Global Healthy Living Foundation, AbbVie Inc.,
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Background/Purpose: Pain is a disabling, depressing state which reduces an individual’s productivity. Weather changes
have been vaguely attributed to cause pain. Previous studies have had inconclusive results.
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We decided to focus on barometric pressure, since weather patterns are a by-product of barometric pressure waves. Addi-
tionally we wanted to demonstrate barometric pressure changes that would trigger a person to the next level on the Wong
-Baker faces pain scale. We created a mobile application, ARTHRITIS PAIN RADAR, which uses an algorithmic

Arthritis Pain Radar User Interface

370



methodology for data collection and machine learning to determine a person’s tolerance to barometric pressure changes
and therefore, pain.

Methods: The study group consists of 500 randomly chosen individuals using the Arthritis Pain Radar application on a daily
basis. Once an individual starts the Arthritis Pain Radar application, barometric pressure levels are collected at their location.
The person inputs the pain levels and affected body parts on a modified homunculus. Using machine learning, pain projec-
tions are made on an hourly basis over the next 3 days factoring speed, intensity and direction of barometric pressure
waves. This data is validated against the individuals pain status. Arthritis pain radar application and cloud machine learning
is used to calculate pain tolerance and eventually better target pain alerts on the application.

Over the course of 7 days, using machine learning, a determination is made as to the barometric pressure changes which
pushes the patient to the next ascending or descending pain level. The correlation of pain level to barometric pressure
changes Is bidirectional.

Reported Pain Level 4 by body part

User Reported vs Predicted Pain Level
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Results: Our global data shows 4 millibars is the average tipping point to alter pain levels in one position in either direction.
We also demonstrate that barometric pressure changes are valid causes of change in the level of pain for patients with con-
nective tissue disorders.

Conclusion: Previous studies have focused on various weather attributes as the reason for pain; this caused conflicting and
confusing results. We have demonstrated that barometric pressure changes can impact pain levels irrespective of ambient
temperature, humidity, or precipitation.

The application has validated our premise that changes in barometric pressure are the singular weather attribute for pain.The
use of the application ARTHRITIS PAIN RADAR, provides pain alerts to individuals which facilitates day-to-day
predictability.

Disclosure: F. Zahabi, None; K. Kerr, None.
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Background/Purpose: The goals of this project were two-fold: The primary goal was to provide clinicians who treat
rheumatoid arthritis (RA) and inflammatory bowel disease (IBD) patients with a better understanding of the manufacturing
process for biosimilars and secondarily, present the major patient questions and concerns when it comes to switching
from an originator therapy to a biosimilar so that both the clinicians and patients are better prepared for those
discussions.

Methods: The inclusion of patients in the content development phase helped provide both the clinical faculty and patients
with insight that wouldn’t otherwise have been uncovered. Patients were included in the content development process
and the one-hour, CME accredited, panel discussion as they’re really the content experts when it comes to experience with
the various therapies, their administration and potential side effects. We worked with our clinical faculty and RA/IBD patients
to identify key concerns and questions about biosimilars to identify best practices for patient-clinician discourse and co-
creation of treatment plans based off the patient survey results.

Results: Feedback from 250 RA/IBD patients helped form content for the educational intervention. There were 458 learners
of the CME activity. Test scores increased by 139% across 6 questions from pre (39% correct, SD 24.7) to post (93% cor-
rect, SD 0.9) with a large effect size (Cohen’s d = 1.93). Knowledge increase: 7-fold increase in correct answers from pre
(12%) to post (84%) regarding the fact that, according to a systematic review of physician perception on biosimilar uptake
in 9 different studies, the “implications of pharmacist-led substitution of biologics with biosimilars” was cited as a concern
by the majority of the physicians. Although the data from our patient survey did not reveal statistically significant trends, there
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is quite a bit of anecdotal and experiential evidence that patients who have already been on biologics may have more con-
cerns about or be less willing to switch to a biosimilar.

55% of learners felt more prepared to answer patient questions about biosimilars, and 50% felt better able to explain to their
colleagues when and how biosimilars can be safely used. 27%would more often consider switching from a biologic to a bio-
similar as appropriate in patients with RA or IBD.

The Potential Patient Impact Factor Analysis, which is a national-scope medical claims database-based analysis that uses
diagnostic and prescription data allowed us to determine the number of annual RA/IBD patient treatments managed annu-
ally for the 91 learners who were actively treating RA/IBD patients. These 91 learners alone managed a minimum of 53,318
patient treatments annually for their RA and IBD patients.

Conclusion: Utilizing patient surveys is an economical and efficient way to bring the collective patient’s voices to a CME ini-
tiative. Feedback from learners has been extremely positive and the inclusion of the patient’s perspective also seems to have
a positive impact on outcomes as it helps the learners put the clinical recommendations into context that’s patient-centric.

Disclosure: S. Bender, None; S. Schrandt, None.
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Background/Purpose: Janus kinase inhibitors (JAKi) have relatively recently been licensed to treat inflammatory arthritis
(IA); specifically rheumatoid arthritis (RA) and psoriatic arthritis (PsA). They differ from biologics, often currently prescribed,
by targeting a different part of the inflammatory pathway and being taken orally. The general lack of data on patient perspec-
tive on JAKi use formed the rationale for this study.

Methods: A 24-item anonymous survey, with a mix of closed and open-ended questions, was co-designed with 2 Patient
Research Partners with IA. The survey was distributed online in October 2021 via patient charities and social media. Inclu-
sion criteria were UK-based adult patients with a diagnosis of RA/PsA who are currently on a biologic/JAKi ( > 6 months)
or have previously taken a JAKi. Data from completed surveys by patients who met the inclusion criteria were imported into
SPSS Statistics 27 and NVivo 12 Pro to aid descriptive statistical and thematic analyses.

Results: Of the 175 surveys received, 81% were eligible for the final analysis (due to some not meeting the inclusion criteria,
incomplete and duplicate surveys). See Table 1 for patient demographics.
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Cross-tabulation showed 39% of JAKi patients being ‘very satisfied’ overall with their medication, compared with 25% on
biologics. See Table 2 for free text response analysis with regard to overall satisfaction with arthritis medication. Seventeen
patients (12%) reported stopping a JAKi; almost half of them (47%) stopped within 1-3 months. Free text response analysis
showed inefficacy (10 references) and adverse effects (9 references) to be the most common reasons for stopping JAKi.

Overall awareness of JAKi reported by patients was ‘somewhat aware’ (40%), followed by ‘not aware/not very aware/not
aware at all’ (33%) and ‘very aware’ (26%). The 3 most reported sources of information on JAKi (multiple options allowed)
were a rheumatologist (50%), patient organisation (31%) and the internet (28%).

Patients currently on a biologic were asked if they would prefer an oral therapy instead (such as JAKi). The majority reported
‘don’t know’ (45%), followed by ‘yes’ (27%) and ‘no’ (14%). Fifty-nine additional comments were left at the end of the sur-
vey - see Table 3 for themes.

Conclusion: IA patients on JAKi were more likely to be very satisfied overall on their arthritis medication than those on bio-
logics. The most common reasons for stopping a JAKi were inefficacy and adverse effects. Most patients have some

Table 1 - Patient demographics
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knowledge of JAKi, mainly from their rheumatologist. Nearly half of patients on biologics were undecided as to whether they
would prefer an oral therapy, with concerns over recent warnings about JAKi. However, patients currently on JAKi appreci-
ated its short half-life and convenience.

Table 3 - Additional comments

Table 2 - Overall satisfaction with current arthritis medication
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Disclosure: S. de Souza, None; A. Bassett, None; R. Williams, None; E. Nikiphorou, Pfizer, Celltrion, Sanofi, Gilead,
Galapagos, AbbVie, Lilly, Fresenius.
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Background/Purpose: Izokibep is a unique IL-17A inhibitor with high potency and small molecular size designed to over-
come the limitations of monoclonal antibodies. IL-17 is a key driver of the PsA disease process, which greatly impacts
patients’ physical function, vitality, social participation, mood, and quality of life. Here, we report 16-week results of izokibep
on patient-reported outcomes (PROs) in adult patients with active PsA.

Methods: A prospective, multicenter, randomized, double-blind, placebo-controlled, parallel-groups, dose-finding trial was
performed evaluating izokibep 80 mg or 40 mg Q2W administered subcutaneously versus Placebo until Week 16. Patients
met CASPAR criteria and had ≥3 swollen and ≥3 tender joints of the 66/68 joint count, and an inadequate response to pre-
vious NSAIDs, csDMARDs, or TNF inhibitor therapy. Secondary endpoints studying PROs included the SF-36, HAQ-DI,
PsAID-9, DLQI, TSQM-9, and single-item scales for pain, patient-reported global disease activity, and itch. A priori statistical
analyses were carried out on all studied PROs with posthoc analyses addressing minimal clinically important differences
(MCIDs) for HAQ-DI, PsAID-9, and DLQI. ClinicalTrials.gov registration at NCT04713072.

Results: There were 135 patients randomized in 28 sites between June 2020 and July 2021. At baseline, patients had a
mean age of 48.5 (SD 12.0) years, a mean PsA disease duration of 7.1 (SD 7.8) years, PSO duration of 18 (SD 14) years,
SJC of 9.9 (SD 6.6), TJC of 16.7 (SD 10.4), HAQ-DI of 1.3 (SD 0.6), PsAID of 5.9 (SD 1.8), VAS pain of 62.8 (SD 19.8),
VAS global disease activity of 60.2 (SD 20.3), and NRS itch of 4.5 (SD 2.6). Eighty percent were treated with one concomi-
tant csDMARD. During the COVID-19 pandemic adherence to study visits (98%) and treatment compliance were almost
complete (mean 7.9 of 8 IMP injections).

All studied PROs revealed significant and clinically meaningful improvements with large treatment effects demonstrated for
PsAID, pain, global disease activity, and TSQM (Table 1). All SF-36 subdomains, apart from Role-Emotional and Social

Figure 1 – SF36 Subdomains at Baseline (descriptive) and Week 16 (adjusted Means)
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Functioning, improved in a dose-dependent manner with prominent effects on Bodily Pain, Role-Physical, Physical Func-
tioning, and Vitality (p < 0.001 for 80 mg; Figure 1). All 9 PsAID subdomains improved significantly for the 80 mg group
(p< 0.01; Figure 2), with notable improvements in sleep, pain, and function. A DLQI ≤ 5 was reached by 80% treated with
80 mg, 81% with 40 mg, and 63% treated with Placebo.

On HAQ-DI, the percent reaching MCID ( >0.35) was 54% (80 mg), 43% (40 mg) versus 26% (Placebo) of patients; PsAID
MCID (≥3) was achieved by 41% (80 mg), 31% (40 mg) versus 12% (Placebo). In the sub-population (43/135) with Leeds
Enthesitis Index (LEI) at baseline, the differential effects on PsAID were more marked with 53% (80mg), 27% (40 mg), and
0% (Placebo).

Conclusion: Izokibep demonstrated a clinically meaningful, dose-dependent improvement across studied PROs, including
SF36 and PsAID subdomains, in patients with active PsA, with notable improvements in sleep, pain, and function. Patients
with baseline enthesitis had an even greater benefit.

Disclosure: P. Taylor, Biogen, Celltrion, Eli Lilly, Fresenius Kabi, Gilead, GlaxoSmithKlein(GSK), Janssen, Nordic
Pharma, Pfizer, Roche, Sanofi, UCB, Galapagos, Abbvie; F. Behrens, AbbVie, Boehringer Ingelheim, Celgene, Chugai,
Eli Lilly, Genzyme, Janssen, MSD, Novartis, Pfizer, Roche, Sanofi, Bristol-Myers Squibb(BMS), Galapagos, Gilead,
UCB, Affibody, MoonLake, GlaxoSmithKlein(GSK); P. Mease, AbbVie, Amgen, Janssen, Novartis, Pfizer Inc, UCB,
Sun Pharma, Eli Lilly, Bristol-Myers Squibb(BMS), Celgene, Genentech; D. Wetzel, Affibody; P. Peloso, ACELYRIN,
ACELYRIN; N. Brun, Affibody AB, Affibody AB; B. Wiens, ACELYRIN; J. Brandt-Juergens, AbbVie/Abbott, Bristol-
Myers Squibb(BMS), Janssen, Eli Lilly, Merck/MSD, Novartis, Pfizer, Roche, UCB, Sanofi-Aventis, Medac, Gilead, Gil-

ead, Affibody; E. Drescher, None; E. Dokoupilova, None; A. Rowi�nska-Osuch, None; N. Abdel- Kader Martin,

Figure 2 – PsAID-9 Subdomains at Baseline (descriptive) and Week 16 (adjusted Means)
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Pfizer; K. de Vlam, UCB, Eli Lilly, Pfizer, AbbVie/Abbott, Merck/MSD, johnson and johnson.
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Background/Purpose: The current goal of treatment in rheumatoid arthritis (RA) is clinical remission, which according to the
ACR/EULAR 2011 definition, is based on tender and swollen joint counts, an inflammatory marker (CRP) and a patient global
assessment rating. Concerns have previously been raised that this may not capture the patient perspective adequately.
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The Outcome Measures in Rheumatology Trials (OMERACT) Remission in RA patient perspective working group has previ-
ously found that patients prioritised independence, pain and fatigue as key domains of remission in RA. However, thus far
there has been no clear definition of independence and consequently, this scoping review aimed to explore how indepen-
dence is represented in the RA literature.

Methods: A comprehensive search of EMBASE, Medline and PsycInfo databases was performed for publications using
independence or autonomy as a disease activity measure, description of disease in remission or treatment outcome. Papers
were included if they involved adult participants and were written in English. No restrictions were imposed on study design or
publication year. Hand searching of reference lists identified additional publications of interest. A PRISMA diagram summar-
ising this process is shown in Figure 1. Two reviewers (TK & BJ, AC or AT) independently screened the abstracts. A thematic
approach was applied to derive common definitions and descriptions of independence.

Results: 660 articles were identified, of which 58 (25 qualitative, 28 quantitative, one mixed and four reviews) met the inclu-
sion criteria. 86% of total participants were female. Thirty-seven papers involved patients from countries where English is the
official language or widely spoken. Ten publications referenced remission. Independence took many forms; in addition to
physical and functional capability, it was also described in relation to work, social activities, autonomy in healthcare, and
household activities. Four common themes describing independence were identified:

1. A return to a state before arthritis

2. Being physically and functionally able

3. A sense of freedom without needing to rely on others

4. Having control over the organisation of one’s life, work and needs
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Exemplar statements of each theme are shown in Table 1. Theme 2 was the most common description of independence but
themes 3 and 4, notably, were described even in the absence of complete physical or functional ability. This may be impor-
tant particularly for patients who have irreversible deformities or disability from RA but prioritise a psyche of independence
and the ability to control situational factors such as adjusting one’s work schedule, using assistive devices or receiving help
from others only when requested.

Conclusion: Although independence is frequently mentioned in the RA literature, it has various meanings, lacks a consistent
definition, and is a concept rarely applied to remission. It is multi-factorial, exceeding functional ability alone, and contextua-
lised within sociodemographic and disease factors. This scoping review provides common descriptions of independence to
inform future qualitative work towards the development of an outcome measure of independence for the assessment of
remission in RA.

Disclosure: T. Khoo, None; B. Jones, None; A. Chin, None; A. Terrett, None; M. Voshaar, None; W. Hoogland,
None; L. March, Pfizer; D. Beaton, None; U. Gazel, None; B. Shea, None; P. Tugwell, None; C. Flurey, None;
S. Proudman, Janssen, Boehringer-Ingelheim.
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Background/Purpose: The ability to actively listen to and interpret the patient experience is vital to effectively address the
needs of individuals within a particular community. A proprietary artificial intelligence (AI) analytics engine was used to identify
prevalent concepts and terms in social media data using natural language processing (NLP). This AI platform was applied to
social media conversations on the topic of gout to hear and report experiences directly from patients and their communities.
Though it has been established that there is an association between mental health disorders and gout, the circumstances
behind these associations are not yet fully understood; this remains an unmet need in the gout community.

Methods: The AI platform was used to gain insights into the mental health experience of the gout community. This platform
leveraged a variety of NLP techniques to identify prevalent terms and concepts in conversations. We evaluated two social
media sources: a private Facebook group, The Gout Support Group of America (12,992 members from 99 countries), which
contained 8,500 posts/comments gathered in 2021; and a public subreddit (r/gout) that included 100,000 posts/comments
from 9,416 members over more than 10 years (2011-2022).

Results: The AI platform identified conversations with a high probability of discussing ‘mental health’ (score >0.90). In all,
approximately 4% of statements from these large gout forums related to mental health, of which 38% were related to stress,
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22% were related to depression, and 16% were related to anxiety. Next, conversations with a high probability of discussing
‘management’ were extracted to identify prevalent topics for managing gout (score >0.99); roughly 25% of all statements
remained. For these “high-management” conversations, both Facebook and Reddit groups revealed topics related to
‘urgent care’ and ‘primary care’. Out of all “high-management” statements, 0.5% (approximately 1/200) mentioned ‘urgent
care’, and 0.6% (approximately 1/150) mentioned ‘primary care’. Emotional affect was contrasted between ‘urgent care’
and ‘primary care’ conversations. Results showed that ‘primary care’ statements were more positive, with a positive-to-
negative word ratio of 2.5:1 vs 1:2 in ‘urgent care’ statements. Further, the most common emotional affect identified in ‘pri-
mary care’ conversations was ‘trust’ (6% of all words), whereas ‘fear’ was the most frequent affect in ‘urgent care’ (11% of
all words).

Conclusion: Using an advanced AI system, we characterized types and associated affect of social media conversations
made in two large online gout communities. Mental health was mentioned in approximately 4% of all posts/comments, with
stress, depression, and anxiety being referenced most frequently. A sharp contrast in comment emotional affect was seen
with site of patient care: primary care was associated with “trust” and urgent care was most associated with “fear” in
patients with gout. Interrogation of real-world information in gout-related social media conversations can be invaluable to
elucidating the intersection of mental health and disease management, which is typically not apparent by traditional
approaches.

Disclosure: M. Flurie, TREND Community; J. Coe, None; M. Converse, TREND Community; K. Davidson, Horizon
Therapeutics; C. Flowers, TREND Community; K. Gavigan, None; D. Hernandez, None; H. Hernandez, None;
G. Ho, None; B. LaMoreaux, Horizon Therapeutics; C. Parker, None; E. Wassman, TREND Community;
C. DeFelice, TREND Community; M. Picone, TREND Community.
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Background/Purpose: Immune checkpoint inhibitors (ICI) have been extremely successful in the treatment of various
malignancies. Patients with pre-existing autoimmune disorders and cancer are at risk of developing immune-related adverse
events (irAEs) and flares of their underlying disease when treated with ICI, so harms and benefits must be weighed and dis-
cussed. We conducted a patient assessment of learning needs that could enhance their decision-making on the potential
use of ICI.
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Methods: We individually interviewed 26 patients with cancer and concomitant autoimmune disease of whom 20 had
received ICI, and 6 were candidates to receive ICI. We used a semi-structured guide to explore patient health information
needs, communication issues with providers, preferred delivery methods and format for learning tools.

Results: Fifty-three percent of the patients were female, median age was 62.9 (±10.9). They had rheumatoid arthritis
(47.4%), psoriasis (26.3%), Crohn’s disease (10.5%), ankylosing spondylitis (5.3%), systemic lupus erythematosus (5.3%),
or ulcerative colitis (5.3%). Half of the patients (52.6%) had a demonstrable disease activity of the autoimmune disease at
the time of making the decision on whether to start ICI. Most (84%) of the patients had melanoma, and at the time of the
interview 68.4% had completed or discontinued the ICI. Identified health information needs included: 1) information on irAEs
and flares of the autoimmune condition, 2) benefits of ICI, 3) ICI mechanism of action in the context of the autoimmune dis-
ease, 4) management for flare-ups, 5) possible reasons for stopping or modifying treatment (for cancer or autoimmune dis-
ease), 6) likelihood of autoimmune disease progression or organ damage, and 7) lifestyle changes that can be incorporated
to help avoiding irAEs. The needs reported by both patients who had received ICI and those who had not yet received treat-
ment were similar with the exception of more patients who had received ICI having more questions about cancer treatment
modifications. Regarding communication with providers, patients expressed the need to better understand when to contact
the provider and how to share information with other providers who were managing comorbid conditions. All patients agreed
that reliable information was best delivered by their oncology provider and wished to be well-informed prior to treatment. In
addition, more than half of the patients (56%) wanted information delivered in different formats. They were enthusiastic about
the idea of having videos, a web application, or written information with drawings and graphs delivered through the elec-
tronic health record with links to review at home, at their own pace.

Conclusion: Patients identified several areas of health information that could help in decision-making about therapy with ICI
and also highlighted the importance for communication between their various providers. Finally, they expressed interest in
having educational tools that could be reviewed from their physicians to help with the final decision-making.

Disclosure Statement: This study was funded by the Rheumatology Research Foundation and the National Cancer Insti-
tute (CA237619).

Disclosure: M. Lopez-Olivo, None; J. Kachira, None; M. Buni, None; S. Kim, None; H. Lu, None; G. Duhon, None;
J. Ruiz, None; C. Bingham III, AbbVie, Janssen, Pfizer, Sanofi, Bristol Myers Squibb, Eli Lilly; C. Calabrese, Sanofi,
Astrazenica; R. volk, None; M. Suarez-Almazor, Eli Lilly, Pfizer, Celgene, ChemoCentryx, Gilead.
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Background/Purpose: Advancements in measurement science have demonstrated that patient reported outcomes
(PROs) can act as supplements to clinical markers for a comprehensive assessment of disease impact, diagnosis and treat-
ment effectiveness for high burden diseases like Rheumatoid Arthritis (RA). PROs are patient generated data which provide
an assessment of the patient’s perception of their function. Though guidelines exist to inform methodological and practical
decisions to implement PROs in clinical practices, integrating PROs at the level of individual clinical decision making is cur-
rently underdeveloped. We conducted a prospective quality improvement project aiming to integrate PROs within our elec-
tronic medical records (EMR, Epic system) for RA patients.

Methods: This is a prospective quality improvement project assessing the feasibility and acceptability of PRO integration within
routine RA care. The IRB considered this exempt from human subjects research. We selected two PROs with direct input from
Rheumatologists, RAPID-3 and PROMIS-10. Any patient with a diagnosis code of RA who had a scheduled visit with a Rheu-
matologist was sent an email link to complete these PROs. Patients were able to complete these through the patient portal
(MyChart). Once completed, the results auto-populated into the patients’ medical records into a flow-sheet (similar to lab
results). The results were available to providers during the clinical consult. Patient’s check out from the clinic triggered an auto-
mated message through MyChart to request them to complete a feedback questionnaire (to assess acceptability).

Randomly selected patients were approached for semi-structured interviews to further assess their experiences with use of
PROs. All rheumatologists completed a feedback survey and interviews after 6 months of launch of project. Interviews were
audio recorded and transcribed for analysis.

Results: 122 patients completed both PROMIS-10 surveys and the RAPID-3 questionnaires. Mean age 58.35 years with
>90% females and 48% Caucasians. The mean (SD) RAPID-3 score is 9.726 (5.85) (Figure 1). Mean PROMIS physical func-
tion score 41.32 (9.02), and mean PROMIS mental health score 46.54 (8.58)

Mean age of patients who completed feedback questionnaires (n=58) was somewhat higher than those who did not (60.
79 vs 56.48). Figure 2 shows the responses to patient feedback questionnaires. Notably, > 65% patients agreed that PROs
helped communicate their current concerns to their doctors. Of the 35 participants who were interviewed, >70% reported
PROs were useful to improve their experience and satisfaction with clinical visit. Among the Rheumatologists (n=6), 33%
reported PROs increased burden of additional time, while 80% reported PROs provided additional clinically useful informa-
tion, which helped improve symptom management (Figure 3).

Patient Reported Outcomes Scores: Box Plots of RAPID-3 (Routine Assessment of Patient Index Data 3) and PROMIS-10 (PROMIS Global Health survey)
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Conclusion: Integrating PROs within routine RA care is feasible and acceptable to both patients and providers. Although
there is increased burden on providers for the additional time, the information is clinically useful. Future large-scale efforts
need to explore the impact of PRO integration on clinical measures.

Qualitative Analyses of patient and provider interviews.

Patient Feedback Survey (completed after the PRO integrated clinical visits)
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Background/Purpose: Polymyalgia rheumatica (PMR) is typified by pain and stiffness of the shoulder and hip girdles. Pre-
vious qualitative studies have highlighted the importance to patients of additional symptoms including fatigue and sleep dis-
turbance. These features of PMR are less recognised by clinicians and have not yet been quantified in the literature.
Furthermore, the adequacy of the current treatment paradigm in addressing these symptoms is unknown.

Methods: Patients with a new diagnosis of PMR fulfilling 2012 EULAR/ACR Provisional Classification Criteria were prospec-
tively recruited, together with age- and gender-matched controls. Assessments were undertaken three months after the
commencement of corticosteroid therapy, when it was considered likely that inflammatory disease would be controlled.

PMR disease activity was assessed using the PMR-Activity Score (PMR-AS). Patient-reported outcomes were used to
assess fatigue (BRAF-MDQ), sleep (PSQI), anxiety and depression (HADS). The two-sample t-test and Mann-Whitney U test
were conducted to compare scores in PMR participants versus control participants.

Results: Over the period April 2019 to August 2021, 36 participants with PMR and 32 control participants were recruited.
The mean age of PMR participants was 68.7 (SD 8.3) years and 18 (50%) were females. The mean duration of steroid ther-
apy prior to study assessments was 12.8 (SD 2.1) weeks. Disease activity at the time of assessments was low (median
PMR-AS 4.1; IQR 1.7, 10.2).

PMR participants had a higher PSQI score compared to control participants, indicating lower quality sleep (mean 8.8
[SD 4.5] vs 5.3 [SD 2.9], difference 3.6 [95% CI 1.8 - 5.4], p< 0.001). The median BRAF score in PMR participants was
higher than in control participants (22 [IQR 2, 32.5] vs 6 [IQR 2, 14.5], p=0.004). Median HAD depression and HAD anxiety
scores were also higher in PMR participants (3 [IQR 2, 7] vs 1 [IQR 0, 3], p< 0.001; and 5 [IQR 3, 8] vs 2 [IQR 0, 3.5],
p< 0.001 respectively).

Conclusion: Despite treatment-induced low disease activity at the time of assessment, PMR participants had significantly higher
levels of fatigue, anxiety, depression and poorer quality of sleep compared to control participants. These results support previous
insights from qualitative studies and underscore shortfalls of the current treatment approach based on corticosteroid monother-
apy. Future research should explore risk factors and both pharmacological and non-pharmacological management strategies.

Disclosure: J. Leung, Novartis, Fresenius Kabi, Eli Lilly, AbbVie; C. Owen, None; D. Liew, None; R. Buchanan, None.
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Figure 1. Peer Coach Training Schedule
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Background/Purpose: Peer coaching interventions are effective in helping individuals with chronic conditions understand
and manage their disease. Most peer coach training programs occur in person, which became and obstacle during the
COVID-19 pandemic. In addition, lack of transparency in peer coach training procedures makes replication of successful
programs difficult. We present the processes used to train peer coaches virtually to deliver a peer coaching intervention,
the CARE RA program, to patients with rheumatoid arthritis (RA), a main component of which was Motivational Interviewing
(Mo-INT).

Methods: Individuals with RA between 40 and 75 years old were recruited, interviewed, and trained by the research team
(October 2020 - December 2020). Peer coaches were required to have a cholesterol test within the past 2 years or currently
be taking a statin. The CARE RA intervention focuses on cardiovascular (CVD) risk assessment for patients with RA,
informed by the Social Cognitive Theory. We conducted 7 virtual training sessions through a web conference platform over
9 weeks (Figure 1). Mo-INT, an evidence-based counseling approach used to encouraged behavior change, was applied to
train and evaluate the peer coaches in four areas: Listening, Discussing, Practicing, and Certifying. Peer coaches were cer-
tified in each training session by role-playing with research teammembers before moving on to the next session of training. A
post-training focus group assessed satisfaction with the training program and intervention development process.

Results: Four individuals (3 female, 1 male) with RA were certified to be peer coaches (Table 1). The average age of this
cohort was 52; half were White, half were Black and all completed post-graduate degrees. The average RA disease duration
was 10 years. Two peer coaches had cholesterol tests done within 2 years of starting training, 2 had cholesterol tests during
training, 1 started a statin. Peer coach knowledge of CVD and Mo-INT skills increased by 18% after training. Peer coaches
specified they preferred real-time feedback during Mo-INT sessions and that training was best in groups of 4 versus
2. Strong communication and trust between the team and peer coaches was important for the success of this training pro-
gram. Peer coaches expressed satisfaction with the training program, confidence in their role as peer coaches, and satisfied
with the virtual training format (Table 2).

Conclusion: This virtual peer coach training program for individuals with RA was effective for training individuals on CVD and
Mo-INT skills during the COVID-19 pandemic. Our approach represents an opportunity to adapt training that has tradition-
ally been done in person. By doing so, our approach facilitates recruitment and training of a diverse group of peer coaches.

Table 1. Peer Coach Demographics
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M. Safford, None; I. Navarro-Millan, Sweden Orphan Biovitrum (SOBI).

Table 2. Themes and Quotes Derived from Peer Coach Feedback
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Background/Purpose: Medical cannabis (MC) is increasingly used by persons with rheumatic conditions worldwide,
although legal status varies by country. In Canada, MC has been federally available for over 2 decades, while 37 states in
the United States (US) legalized MC since 1996. Similarly, recreational cannabis was federally legalized in Canada in 2018,
whereas recreational use is currently legalized in 19 states in the US but remains federally illegal. In this study, we sought
to understand whether and how these legal differences affected rationale for MC use and patient-physician interactions
around MC between individuals residing in the US and Canada.

Methods: Partnering with the Arthritis Foundation (US) and the Arthritis Society (Canada), we surveyed persons self-
reporting a rheumatic condition about MC use. Our final sample included n=459 participants in the US and n=347 in
Canada. Excluded were those under 18, residing in a country outside US or Canada, not fluent in English or French, without
a rheumatic condition, and failing to provide consent, or completion of the survey. We used R (version 4.1.1) for statistical
analyses. Differences between subgroups were assessed using Pearsons’ Chi-square tests with Yates’ continuity correc-
tion for categorical variables and two sample t-tests for continuous variables.

Results: Compared to those in Canada, participants in the US were younger (55.5 vs. 63.6, p< 0.0001) and a higher pro-
portion were female (89.5% vs. 77.5%, p < 0.0001) (Table 1). The distribution of race, educational level, employment status,
tobacco use, and alcohol use were significantly different between countries (p’s < 0.05). Participants generally initiated can-
nabis use due to inadequate relief from medications or personal research. Compared to Canadian participants, a lower pro-
portion of US participants obtained a MC license, initiated use due to physician recommendation, disclosed MC use to their
physician, and asked for advice on how to use cannabis (all p’s < 0.001). Among participants who disclosed MC use to their
physician, there were no significant differences between countries in perceptions of physician comfort or knowledge around
MC (p’s >0.05). However, Canadian participants generally received more physician help on optimizing MC use (e.g., routes
of administration (45% vs 35%), dosing (48.5% vs 22.4%), content of products (52.5% vs 31.3%), while US participants
asked more questions about general safety (46.3% vs. 38.4%) and medication interactions (37.3% vs. 24.2%).

Conclusion: There are considerable differences between the US and Canada regarding the demographics of rheumatology
patients using MC. Canadian patients report a greater dialogue with their physicians regarding MC use, although there were
no differences in perceptions of physician knowledge or comfort with cannabis between countries. Our results suggest that
MC legality may lower stigma and barriers to patient-physician communication about MC use.
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Table1. Demographic Characteristics of US and Canada Patients Currently using Medical Cannabis
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Background/Purpose: RA symptoms are typically only assessed intermittently in clinical practice and clinical trials. Digital
technologies (wearables, smartphones) can facilitate continuous remote monitoring of patients’ symptoms and response
to treatment, though feasibility has not been evaluated. The aim of this study was to investigate if sensor data from the Apple
Watch and iPhone, integrated with a mobile app, could provide clinically meaningful objective measures of function and col-
lect PROs in patients with moderate-to-severe RA vs healthy controls (HCs).

Methods: Patients with moderate-to-severe RA (assessed by Routine Assessment of Patient Index Data 3) and HCs
matched on age, gender, and race were recruited from Reliant Medical Group, MA, USA. Participants were given an Apple
Watch and iPhone, and required to complete PROs either weekly, daily, or twice a day, and guided tests twice a day for
14 days. Multiple PROs, guided tests, and passive movement data were assessed in this study; however, this abstract
focuses on stiffness, fatigue, joint pain map (JMAP)1, and the lie-to-stand (LTS) guided test. During the LTS test, sensors
on the phone and watch collected objective movement data to measure the mean transition time from lying on a bed to
standing up. Associations between PROs and guided test results were assessed using Pearson correlation and one-way
analysis of variance (ANOVA).

Table. Correlations of gold standard PRO measures with lie-to-stand transition times Non-parametric Pearson correlation coefficients were used
to examine the relationships between lie-to-stand transition times and various PROs scores. *Patients with RA evaluated their morning and after-
noon stiffness on a scale from 0 (no stiffness) to 4 (very severe). Stiffness was evaluated using the RA symptoms and pain questionnaire on days
1, 7, and 14, and by morning/afternoon stiffness assessments on the remaining study days; †Patients with RA evaluated their fatigue once a day
on a scale from 0 (no fatigue) to 10 (as bad as you can imagine); ‡Patients with RA evaluated their left and right hip pain on a scale from 0 (no pain)
to 3 (very severe). These scores were summed for a combined hip score; §Patients with RA evaluated their left and right knee pain on a scale from
0 (no pain) to 3 (very severe). These scores were summed for a combined knee score; **Patients with RA evaluated their pain in each of the 20 joints
in their left and right feet on a scale from 0 (no pain) to 3 (very severe). These scores were summed for a combined foot score. JMAP, joint pain
map; PRO, patient-reported outcome; RA, rheumatoid arthritis.
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Results: Of the 60 recruited participants, 2 patients with RA withdrew prior to study initiation, while 28 patients (moderate
RA: n=13; severe RA: n=15), 28 matched HCs, and 2 unmatched HCs completed the study. Most participants were female
(89%). Patients with RA had a significantly higher mean BMI vs HCs (31.4 kg/m2 vs 25.8 kg/m2; P=0.001).

Participants had high compliance, completing >96% of PROs and guided tests and wearing the watch for >85% of the day.
Objective measures of function were found to discriminate patient groups, e.g., patients with RA took amean of 1.5 seconds
longer to perform LTS transitions than HCs (P=0.001). A mixed effects linear model found no significant effect of study test
day on the speed of the LTS test (Figure 1), indicating reproducibility of results over time. Although not statistically signifi-
cant, mean transition time was longer in severe vs moderate RA (4.9 seconds vs 4.62 seconds; P=0.59). Longer LTS times
significantly correlated with standard PRO scores, indicating good construct validity (Table); this was further supported by
post hoc ANOVA tests showing that LTS times significantly separated the RA and HC cohorts, per standard PRO scores
(Figure 2).

Conclusion: The LTS guided test was sensitive to differences in RA vs HC cohorts, and transition time correlated to symp-
tom severity as measured by standard PROs. These results, and high compliance rates, demonstrate the feasibility of using
smart devices integrated with a mobile app to collect meaningful patient-centric data in moderate-to-severe RA. Further
studies are warranted to evaluate the potential of using this technology in a remote clinical trial setting.

GSK study (212295); medical writing support by Fishawack Indicia Ltd, funded by GSK.

References:

1. Hamy V, et al. Digit Biomark. 2020 Apr 30;4(1):26-43

Figure 1: Lie-to-stand transition time by test day A univariate mixed effects linear model with study day as the fixed effect and individual differences
as the random effect. Box and whisker plots: Line in box represents mean; upper and lower limits of the box represent 1st and 3rd quartiles; upper
and lower whiskers represent min and max. Diamond symbols represent outlier data points. HC, healthy control; RA, rheumatoid arthritis.
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J. Landry, GlaxoSmithKline (GSK); M. DerSarkissian, GlaxoSmithKline (GSK); M. Yenikomshian, GlaxoSmithKline
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Pharmaceuticals; E. Mody, None; M. Duh, Analysis Group, GlaxoSmithKline (GSK); R. Williams, GlaxoSmithK-
line (GSK).

Figure 2: Lie-to-stand transition time by fatigue (A), stiffness (B), and JMAP score (C) One-way ANOVA post hoc analyses using Mann-Whitney U-
tests were used to compare RA and HC cohorts. *P<0.05. **P<0.01, ***P<0.001 †Fatigue was assessed through a single-item question asking
participants to rate their worst level of fatigue over the past 24 hours on a 10-point scale, ranging from “no fatigue” (0) to “as bad as you can imag-
ine” (10); ‡Stiffness was assessed using a single-item question on the severity of morning stiffness experienced by the participant on a given day,
with 5 response options provided, ranging from no stiffness (0) to very severe (4). §Lower body JMAP score was calculated by summing the
scores for each hip, knee, and ankle joint (left and right; total=6), plus the average score of all foot joints (10 joints per foot) and dividing by 2. Score
could range from a minimum of 0 to a maximum of 12 (maximum reached in study was 8). ANOVA, analysis of variance; HC, health control; RA,
rheumatoid arthritis.
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Background/Purpose: Retrospective reviews of clinical databases from two sites have identified strong relationships
between patient-reported outcomes and skin activity in DM, as measured by CDASI-A. No studies validate these associa-
tions in a controlled setting. Additionally, the relationship between the Patient Reported Outcomes Measurement Information
System-29 (PROMIS) Short Form and skin activity in DM has not been assessed. Previous investigations have

Table 1. Linear mixed effects models assessing the relationship between each domain of Skindex-29, PROMIS, Patient Global Assessment, Phy-
sician Global Assessment, and CDASI-A. 1Associated change in patient reported outcome for an 11-point change, or important change, in
CDASI-A.
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demonstrated a correlation between IL-31 and itch in DM. IFN-β and IFN-γ are known type I and II interferons, which are crit-
ical drivers of DM pathogenesis. We assessed correlations between changes in CDASI-A, quality of life (QoL) outcomes, and
biomarkers of disease activity in a double-blind, randomized, placebo-controlled clinical tria.

Methods: Data were retrospectively collected from five visits of a Phase 2 trial evaluating lenabasum, a cannabinoid receptor
type 2 agonist, for treatment of DM. Quality of life assessments collected in the trial included Patient Global Assessment
(PtGA) scores, PROMIS domains, and Skindex domains. Skindex question 10, regarding itch, was included as a separate
domain. Physician Global Assessment scores were evaluated. Cytokines measured in skin samples using immunohisto-
chemistry/polymerase chain reaction collected at baseline and week 12 were assessed for predictors of CDASI-A response
and association with disease activity. Analyses used linear mixed effect models to account for within-subject variability and
repeated measures, where applicable. Analyses were performed without regard to treatment arm, to correlate CDASI,
QoL, and biomarkers among all subjects.

Results: Clinical trial data from 22 subjects at 110 visits and cytokine data from pre- and end-of-treatment skin biop-
sies from 12 of these subjects were analyzed. Correlations between CDASI-A and Skindex-29, PROMIS, PtGA and
PGA are listed in Table 1. Improvement in CDASI-A correlated with reduction in IL-31 protein area (p = 0.047).
CDASI-A improvement also correlated with reduction in IFN-β (p = 0.081) and IFN-γ (p = 0.134) protein areas in skin
biopsies, but p > 0.05.

Conclusion: The results extend previous similar findings in observational databases and support the use of CDASI-A
as an efficacy outcome in DM clinical trials that reflects both physician- and patient-assessed changes in skin disease.
These results show for the first time in a clinical study that changes in CDASI-A correlate strongly with Skindex
domains and PtGA scores, all well-established measures of QoL in DM patients. Improvement in CDASI-A correlated
with all PROMIS domains except physical function, though Skindex-29 demonstrated comparatively stronger p-values
and better responsiveness to CDASI-A. This finding may suggest Skindex-29 may more accurately capture patient
reports of skin disease, compared to PROMIS domains. The directionally correct correlations of change in CDASI-A
with changes in IL-31, a cytokine previously associated with itch in DM, IFN-β, and IFN-γ support the role of these
cytokines in the pathogenesis of skin disease in DM.

Disclosure: J. Dan, None; J. Patel, None;G. Sprow, None;D. Diaz, None; N. Kodali, None; R. Feng, None; B. White,
Corbus Pharmaceuticals; V. Werth, AbbVie/Abbott, Amgen, AstraZeneca, Bristol Myers Squibb (BMS), Celgene, Eli
Lilly, Genentech, GlaxoSmithKline (GSK), Janssen, Merck/MSD, Gilead, Novartis, Pfizer, Rome Pharmaceuticals, Hori-
zon Therapeutics, Regeneron, argenx, CSL Behring, AnaptysBio, Biogen, Corbus, EMD Serono, Galderma, Nektar,
Octapharma, Principia, Resolve, Sanofi, Syntimmune, Viela.
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Background/Purpose: Variations of the Investigator Global Assessment (IGA) of overall skin disease have been success-
fully used as a primary efficacy endpoint in registrational clinical trials in skin diseases such as atopic dermatitis and psoriasis,
but have not been previously tested in trials in dermatomyositis (DM). Our hypothesis was that change in a DM-specific IGA
would reflect patient- and physician-reported improvement in overall skin disease in DM, but not as well as change in Cuta-
neous Dermatomyositis Disease Activity and Severity Index Activity score (CDASI-A), a validated marker of skin disease
activity in DM. The aim of this study was to evaluate the performance of the IGA and CDASI-A in a Phase 3 clinical trial in
DM, by evaluating how changes in these efficacy endpoints and the skin-specific symptoms outcome Skindex-29 Symp-
toms score (Skindex-S) reflected patient- and physician-reported overall improvement in DM skin disease at 1 year in a clin-
ical trial.

Methods: A 5-point DM-specific IGA, CDASI-A, and Skindex-S scores were collected at baseline and Week 52 in a multi-
center, randomized, placebo-controlled Phase 3 trial testing efficacy of lenabasum, a cannabinoid receptor type 2 agonist,
in DM. At Week 52, both subjects and physicians also reported the degree of improvement in the subject’s overall skin dis-
ease since study start as “none”, “slight”, “moderate”, or “major”, using Patient Improvement Questionnaires (PIQs). Data
were analyzed without regard to treatment assignment, because statistical significance was not achieved in the primary effi-
cacy endpoint of change in Total Improvement Score. Mean IGA, CDASI-A, and Skindex-S scores were calculated for sub-
sets of subjects who had different degrees of improvement on PIQs at Week 52. Differences in means in these endpoints for
each degree of improvement were compared using Student’s t test.

Results: 101 subjects with a mean age of 53 years completed 52 weeks of this study. Mean skin-disease baseline scores
were: IGA = 2.8; CDASI-A = 26.4; Skindex-S = 42.2. Changes in mean IGA, CDASI-A, and Skindex-S associated with dif-
ferent degrees of improvement in PIQs, as reported by both subjects and physicians, are presented in Table 1. Change in
CDASI-A was the only outcome showed statistically significant greater improvement in subjects with slight versus no
improvement and moderate versus slight improvement in overall skin disease, as reported by both subjects and physicians.
None of the 3 outcomes showed a statistically significant greater improvement in subjects with moderate versus major
improvement. The range of mean change IGA (-0.2 to -1.2) was numerically small across all categories of improvement.

Conclusion: Of the 3 outcomes, change in CDASI-A was best at discriminating improvement at the level of minimal impor-
tant differences (slight improvement) versus no improvement and discriminating moderate versus slight improvement in

Table 1. Mean Change from Baseline in Skin Efficacy Outcomes at Week 52, by Category of Patient- or Physician-Reported Improvement in Over-
all Skin Disease from Baseline at Week 52 1 p ≤ 0.05 for improvement versus none. 2 p ≤ 0.05 for improvement versus slight. 3 p ≤ 0.05 for
improvement versus moderate. 4 p ≤ 0.05 for improvement versus major.
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overall skin disease. All 3 outcomes showed a ceiling effect, although this was less apparent with CDASI-A and Skindex-S
than IGA for physician-reported improvement. The DM-specific IGA used in this study performed the least well of the
3 skin-specific outcomes, which limits its usefulness as an efficacy measure in clinical trials in DM.

Disclosure: J. Dan, None; G. Sprow, None; J. Concha, None; N. Kodali, None; D. Diaz, None; T. Vazquez, None;
F. Chin, None; B. White, Corbus Pharmaceuticals; V. Werth, Celgene, Medimmune, Resolve, Genentech, Idera, Jans-
sen, Lilly, Biogen, Bristol Myers Squibb, Gilead, Amgen, Medscape, Nektar, Incyte, EMD Serono, CSL Behring, Princi-
pia, Crisalis, Viela Bio, Argenx, Kirin, AstraZeneca, AbbVie, GSK, Cugene, UCB, Beacon Bioscience, Corcept, Gilead,
Lupus Research Alliance/BMS.
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Background/Purpose: We previously reported on themes in patients’ treatment goals and their association with rheuma-
toid arthritis (RA) disease activity (DA) and aspects of rheumatology care, such as presence of a treatment plan or a shared
goal discussion. This study aimed to gain insight into the reasons for discordance between patient and provider goals and to
identify factors relating to the differences.

Methods: An anonymous online questionnaire was presented in 2019 on a secure survey system. U.S. residents ≥18 years
of age with a self-reported RA diagnosis by a medical professional answered questions on demographics, DA, diagnosis
and DMARD history, and RA treatment goals. Participants were asked how their providers’ RA treatment goals differed from
their own.

Responses were assessed and coded thematically by a team using qualitative content analysis to identify how their goals
differed from their providers’. Responses were also coded for strong emotion, poor communication, and difference in out-
come expectation (high or low). Relationships between patient demographics and discordance with provider treatment
goals were assessed using Chi-square tests for categorical variables and Kruskal-Wallis tests for continuous variables.

Results: The survey was completed by 907 RA patients (90% women) with 58 (11) yrs mean (SD) age and 11 (10) yrs since
diagnosis. 82% (n=740) responded to the question “How do you think your healthcare provider’s treatment goals differ from
your own goals?”. Of those, 53% (n=392) did not differ (“aligned” with their providers’ goals); 47% (n=348) reported one or
more reasons they differed with respect to treatment goals (“non-aligned”). 14 reasons were identified, of which 7 were
present in ≥10% of respondents. 10 reasons were grouped into 3 major themes: provider’s approach (PA), difference about
treatment (DT), and lack of teamwork (LT). Overall patient-clinician discordance was higher in female patients (94% vs 87%,
p< 0.001). Patients whose reason for discordance was LT were on average younger (p< 0.001), with an earlier mean age of
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diagnosis (p=0.001) and more likely to be Hispanic or Latino (10% vs 2%, p=0.002) compared to those who selected other
reasons. Among non-aligned pairs, only 21% recall a shared goal discussion compared to 61% (p< 0.001).

Conclusion: This survey found a previously unreported rate of patient discordance with providers’ treatment goals and
themes within patient accounts of that discordance which associate with patient age, gender, age at diagnosis, and other
aspects of rheumatology care. Our study is unique in that reasons for patient discordance with provider’s goals are coded
by common themes. Further research should seek greater insight to RA patient goals and their discordance with providers’
goals to investigate their significance in RA management.

Major and minor themes in patients’ discordance with providers’ RA treatment goals.
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Disclosure: K. O’Neill, None; P. Sinicrope, None; C. Crowson, None; K. Marks, None; R. Giblon, None;
E. Myasoedova, None; J. Davis, Pfizer.

The mean current age of respondents who considered their goals aligned with their provider’s and those who considered their goals not aligned
are shown as well as the mean current age those whose discordance fell into the major themes of patient goal discordance. The mean current
age is higher for those whose goals are aligned than those whose goals are not aligned with their provider

Frequencies of respondents who considered their goals not aligned with their provider’s and those who considered their goals aligned are divided
by their response to Did your provider ask you about your RA treatment goals? on the left. On the right, frequencies of respondents who consider
their providers to have lower outcome expectations and those whose provider’s have higher outcome expectations are also divided by their
response to Did your provider ask you about your RA treatment goals?

401
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Determinants of COVID-19 Vaccine Hesitancy in a Predominantly Black
Population with Cutaneous Lupus Erythematosus

Sophia Lutgen1, S. Sam Lim2, Laura D. Aspey2, Gaobin Bao3, Charmayne Dunlop-Thomas2, Jessica N. Williams2 and
Cristina Drenkard2, 1Mount Sinai Morningside-West, New York, NY, 2Emory University, Atlanta, GA, 3Emory University
School of Medicine, Atlanta, GA

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (0187–0213) Patient Outcomes, Preferences, and Attitudes Poster I
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Figure 1. Vaccination Attitudes among 158 participants of a population-based cohort with a validated diagnosis of CCLE. Vaccination attitudes
were measured with the Examination (VAX) Scale.

Figure 2. COVID-19 infection concerns reported by 158 participants of a population-based cohort with a validated diagnosis of CCLE.
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Background/Purpose: Due to demographic and disease-related factors, patients with lupus are deemed to be more vul-
nerable to COVID-19 infection than the general population, but they may be more hesitant to receive the COVID-19 vaccine.
Black individuals have a higher susceptibility to chronic cutaneous lupus erythematosus (CCLE); however, these patients are
underrepresented in COVID-19 studies. We studied vaccination and patients’ perceptions during the early pandemic period
in a predominantly Black cohort of patients with CCLE.

Table. Factors Associated with COVID-19 Vaccination among Patients with Chronic Cutaneous Lupus Erythematosus.
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Methods: Patients with a validated diagnosis of CCLE enrolled in the population-based Georgians Organized Against Lupus
(GOAL) Cohort were surveyed early in the pandemic, January through August 2021, after COVID-19 vaccination was available
in the U.S. Validated tools assessed vaccination perceptions and ad hoc questions assessed COVID-19 concerns and vaccine
status. We studied the relationship between vaccination status and trusted sources, concerns, beliefs, and vaccination attitudes.

Results: Of 158 respondents (54% primary CCLE and 46% CCLE + SLE), 82% returned the survey by August 2021. Most
participants were Black (81%) and female (89%), with a mean age of 54; 40% reported living below the Federal poverty level
and 42% were unemployed. Although 76% did not receive the vaccine, 17% and 6% received 1 and 2 doses, respectively.
The most frequent vaccination attitudes were concerns about unfound problems (79%), unknown future effects (69%),
unforeseen problems in children (50%), followed by reliability (49%), protection (48%), and safety (47%) (Fig. 1). Participants
were highly concerned about COVID-19 infection consequences (Fig. 2). Black participants (p=0.01), those living in poverty
(p=0.006), and unemployed (p< 0.001) were less likely to be vaccinated (Table 1). Doctors were a trusted source in 71% of
participants, of which 31% received the vaccine (p=0.001). Mistrust was significantly related to unvaccinated status
(p< 0.001). Participants who believed that lupus patients should get vaccinated, that vaccines protect against infection, or
those that would get the vaccine regardless of a doctor’s advice were more likely to be vaccinated (p< 0.001 for each);
whereas those who believed the vaccine will cause lupus to flare (p=0.001), interacts with medications and causes harm
(p=0.004), or is less effective in lupus patients than in the general population (p=0.007) were less likely to be vaccinated.

Conclusion: In the early pandemic period, only 23% of patients with CCLE were COVID-19 vaccinated. Participants who
were Black, living in poverty, or unemployed were less likely to be vaccinated. Concerns about COVID-19 infection were
not associated with vaccine status; whereas mistrust and negative beliefs of vaccine benefits were more likely to occur
among those unvaccinated. Despite that 71% participants trusted their doctors, only 31% received the vaccine. Longitudi-
nal studies are needed to assess changes in perceptions and vaccination rates. Education interventions are critical to miti-
gate vaccine hesitancy in CCLE patients, particularly among those of Black race and socioeconomically disadvantaged.

Disclosure: S. Lutgen, None; S. Lim, None; L. D. Aspey, None; G. Bao, None; C. Dunlop-Thomas, None;
J. Williams, None; C. Drenkard, None.

Abstract Number: 0212

Managing Psoriatic Arthritis: Patients’ Views and Attitudes to Using an
Online Wellness Program

Angela Degrassi1, William Benjamin Nowell2, Shilpa Venkatachalam3, Kelly Gavigan1, Ashley Krivohlavek4, Esteban
Rivera1 and M. Elaine Husni5, 1Global Healthy Living Foundation, Upper Nyack, NY, 2Global Healthy Living Foundation,
Nyack, NY, 3Global Healthy Living Foundation, New York, NY, 4Global Healthy Living Foundation, Claremore, OK,
5Cleveland Clinic, Cleveland, OH

SESSION INFORMATION
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Session Type: Poster Session A
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Background/Purpose: Patients diagnosed with psoriatic arthritis (PsA) confront decisions about how to optimize treatment of
their chronic disease including patient physician interaction and modifying their own lifestyle choices that may impact their dis-
ease outcomes. The objective of this study was to examine PsA patients’ views and attitudes of managing their disease using a
guided online wellness program to address lifestyle behaviors such as nutrition, exercise, sleep, and stress management.
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Methods: A cross-sectional online survey was developed with patient and clinician input and administered to US adults with
a self-reported diagnosis of PsA in the ArthritisPower registry. Survey questions assessed participant (pt) experience with,
and motivations to participate in, an online wellness program that consists of completing 4 modules focused on lifestyle
behaviors using e-coaching intervention. E-coaching is a validated tool using email coaching as an individualized tailored
communication on wellness strategies to improve lifestyle behaviors.

Results: 186 pts completed the survey, of whom 86.0% were female, 89.8% white, mean age 56.9 (SD 12.1) years, and
10.0 (SD 10.6) years since PsA diagnosis (Table 1). More than three-fourths (76.9%) of pts reported that wellness is ‘very
important’ for management of their PsA, with 80.1% of pts considering sleep and 67.7% considering nutrition an important
aspect of wellness they are currently learning about or improving. However, only 10.8% of pts are currently participating in a
structured wellness program. Feeling better was the top motivator for participating in a wellness program (69, 37.1%) and
77.4% of pts reported they think about wellness now more than before their PsA diagnosis. About a quarter of pts would
prefer to participate in a wellness program by interacting with an online trained professional (27.4%), followed by attending
an online course (18.8%) vs in-person or self-guided sessions (Table 2). In reporting barriers to wellness changes, cost
was selected by half of pts (50.5%) followed by not having the energy to make changes (46.8%) (Table 3). Nearly one-tenth
(9.7%) of pts reported having no barriers to participation in wellness programs.

Table 3. Barriers to Making Changes to Wellness, N=186

Table 1. Participant Characteristics, N=186

Table 2. Participation Preferences for a Wellness Program, N=186
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Conclusion: Majority of patients consider wellness to be very important to management of PsA, especially since diagnosis.
Feeling better is a top motivator, while cost and lack of energy to make changes were top barriers to adopting wellness
behaviors. Our study results support the use of guided online participation in wellness programs as preferred to in-person
or self-directed programs. Further studies are needed to elucidate how e-coaching wellness platforms may improve and
sustain lifestyle changes in PsA patients.

Disclosure: A. Degrassi, None; W. Nowell, Global Healthy Living Foundation, AbbVie Inc., Amgen, Eli Lilly;
S. Venkatachalam, None; K. Gavigan, None; A. Krivohlavek, None; E. Rivera, None; M. Husni, AbbVie, Amgen,
BMS, Eli Lilly, Janssen, Novartis, Pfizer, UCB Pharma.
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“The Best Part Is Feeling Like I Could Go out There andMaybe Really Help
Somebody”: Training Peer Coaches to Deliver the Moving Well Total Knee
Replacement Telephone-Based Coaching Program

Yuliana Domínguez P�aez1, Mackenzie Brown2, Assem Jabri3, Megan Creasman4, Shanthini Kasturi5, Monika Safford3

and Iris Navarro-Millan3, 1Weill Cornell Medicine, Bronx, NY, 2Weill Cornell Medicine, Brooklyn, NY, 3Weill Cornell
Medicine, New York, NY, 4NYP-Weill Cornell, New York, NY, 5Tufts Medical Center, Boston, MA
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Background/Purpose: Up to 30% of patients with advanced knee osteoarthritis (KOA) experience knee pain after recover-
ing from Total Knee Replacement (TKR). Studies suggest that high levels of anxiety and depression (A&D) are linked to post-
TKR pain. Our study delineates the training of peer coaches (PC), lay individuals who had successful TKR, to deliver the
Moving Well (MW) Intervention. MW was created to lower levels of A&D pre-TKR through physical and mental preparation.
PC were trained to deliver the MW intervention and use supportive listening and motivational interviewing (MO-INT) tech-
niques to help participants manage challenges throughout their TKR preparation.

Methods: We recruited and trained people that were ≥ 60 years of age and had successful TKR due to KOA, defined as
their Knee Injury and Osteoarthritis Outcome Score (KOOS). Training consisted of participant and coach role-playing
between PC and the research team, Mo-INT skills training, and lessons on supportive listening. After each training session,
PC practiced delivering the intervention content to a research team member who portrayed challenging scenarios. PC were
evaluated by the research team and received feedback on their performance after each certification training. To guarantee
fidelity, PC completed a checklist of discussion points for each session. They completed a post-training survey and partici-
pated in a focus group to evaluate their training.

Results: The PC training program was completed by 3 females and 2 males with KOA and history of TKR (Figure 1). PC
were all white, retired, between 70 to 78 years old, and had KOOS ranging from 92-100 (Table 1). PC found the program
to be intense and longer than expected (Table 2). However, PC felt that only people who have experienced TKR were qual-
ified to complete and deliver the intervention. At the start of training, PC had challenges with learning MO-INT skill virtually.
For this reason, the research team adapted the training to include an in-person session. PC agreed that this was critical in
their learning, with the research team noting an increased level of MO-INT proficiency. Lastly, the research team’s flexibility
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to meet with PC, satisfy their needs, as well as PC continued collaborations on content development and training structure
helped PC feel ownership of both the intervention and training.

Conclusion: Successfully training PC in the MW intervention required: flexibility in the training schedule, open communica-
tion, inclusion of PC in the refinement of the intervention. Taking these aspects into consideration are important to guarantee
success in the training of PC in behavioral interventions, their proficiency as peer coach, and guarantee patient
centeredness.
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Disclosure: Y. Domínguez P�aez, None; M. Brown, None; A. Jabri, None; M. Creasman, None; S. Kasturi,
GlaxoSmithKlein(GSK); M. Safford, None; I. Navarro-Millan, Sweden Orphan Biovitrum (SOBI).

Abstract Number: 0214

The Structured Curriculum Development Significantly Increased the
Pediatric Residents’ Competency and Confidence During a 4-week
Pediatric Rheumatology Rotation

Maynart Sukharomana and Sirirat Charuvanij, Division of Rheumatology, Department of Pediatrics, Faculty Of
Medicine Siriraj Hospital Mahidol University, Bangkok, Thailand
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Background/Purpose: Due to the scarcity of pediatric rheumatologists in Thailand, general pediatricians are mostly the first
to encounter patients with musculoskeletal (MSK) complaints. The objectives were to evaluate the structured educational
activities of knowledge, MSK examination skills, and confidence among pediatric residents who attended the pediatric rheu-
matology rotation.

Methods: Pediatric residents who attended a 4-week pediatric rheumatology rotation were enrolled from July 2020 to April
2022. On day 1, residents participated in a pre-test of 25-itemmultiple choice questions (MCQ) covering the essential topics
in pediatric rheumatology, a questionnaire to evaluate experiences and level of confidence in pediatric rheumatology clinical
practice (5-Likert scales; very low, low, moderate, high, and very high), and a self-study of the Pediatric Gait Arms Legs
Spine (pGALS) tool. On day 2, a pretest of MSK examination using 18 items from Thai pGALS was assessed at the pediatric
rheumatology clinic (total score 36; 0 for not done, 1 for incomplete, and 2 for complete). Pediatric residents were taught
MSK examination skills at the first pediatric rheumatology clinic on week 1, followed by two sessions of interactive lectures
including “approach to arthritis” on week 2 and “emergency in pediatric rheumatology” on week 3, 4 sessions of weekly
topic review in pediatric rheumatology, and involvement in in-patient and out-patient pediatric rheumatology consultation.
At the end of the 4-week rotation, residents were reevaluated by the posttests of MCQ and MSK examination skills. A ques-
tionnaire was performed to evaluate the confidence (5-Likert scales; very low, low, moderate, high, and very high) and atti-
tude towards pediatric rheumatology (5-Likert scales; strongly agree, agree, neutral, disagree, and strongly disagree).

Results: There were 35 pediatric residents (28 F: 6 M) enrolled with a mean age of 28.9±0.7 years. The median (IQR) post-
test scores in knowledge and MSK examination skills significantly increased from the pretest scores (knowledge pretest 16
(14-19) and posttest 20 (20-22), p< 0.001; MSK examination skills pretest 24 (21-28) and posttest 35 (33-36), p< 0.001).
The level of confidence in pediatric rheumatology clinical practice significantly increased at the end of the rotation compared
to the beginning of the rotation in all aspects including history taking of rheumatic and MSK diseases, MSK examination,
rheumatology laboratory interpretation, diagnosis and treatment of rheumatologic diseases (all p< 0.001), and arthrocent-
esis (p=0.002). The exit survey revealed that most residents agreed that teaching of pediatric rheumatology should be
enhanced in pediatric residency training.
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Conclusion: The 4-week structured curriculum development in pediatric rheumatology rotation significantly increased pedi-
atric residents’ knowledge, MSK examination skills, and confidence in pediatric rheumatology and should be mandatorily
included in pediatric residency training.

Level of confidence in pediatric rheumatology clinical practice among pediatric residents at the beginning and at the end of
pediatric rheumatology rotation (N=35). The level of confidence significantly increased at the end of the rotation compared
to the beginning of the rotation in all aspects including history taking of rheumatic and MSK diseases, MSK examination,
rheumatology laboratory interpretation, diagnosis and treatment of rheumatologic diseases (all p< 0.001), and arthrocent-
esis (p=0.002). (Abbreviations: MSK: musculoskeletal; IgA vasculitis: immunoglobulin A vasculitis; NSAIDs: non-steroidal
anti-inflammatory drugs; DMARDs: disease-modifying antirheumatic drugs)

Disclosure: M. Sukharomana, None; S. Charuvanij, None.
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Online Teaching of Hand Examination Using Student-recorded Videos
and Remotely Delivered Feedback: A Pilot Study

Mostafa Ahmad1, Frances Parry2 and Simon Maxwell2, 1Western General Hospital, Edinburgh, Scotland,
United Kingdom, 2MSc Internal Medicine, University of Edinburgh, Edinburgh, Scotland, United Kingdom
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Background/Purpose: Enhancing physical examination skills improves the identification of clinical findings, decision-
making and overall management. Feedback is a crucial factor in achieving effective learning but delivering high-quality feed-
back on clinical examinations is an obvious challenge in the online environment. As part of its Rheumatology module, the
Internal Medicine programme developed a multi-modal approach to teaching musculoskeletal hand examination, including
remote feedback on student-recorded examination videos.

Methods: The project was advertised to both postgraduate students on the Internal Medicine programme and undergrad-
uate medical students. Those who were interested self-selected to participate.

Participants were given access to an online module to facilitate learning of hand examination techniques. Following the mod-
ule, they were invited to upload a video of their examination to our virtual learning environment (VLE). Peers and tutors then
provided feedback on the students’ performance. A self-confidence questionnaire was given at baseline, after the online
module and following the online feedback to all participants. A randomly selected group was assessed with an online one-
station objective structured clinical examination (OSCE) following the online module only, while the remaining students were
similarly evaluated following the feedback. The primary outcomes were improved mean self-rating of overall musculoskeletal
hand examination skills and progress in the mean OSCE score.

Results: Fourteen students participated in the study, and they were equally male and female. We received 100% responses
to all the questionnaires.
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Before the intervention, only three students (21.4%) agreed they were confident in performing the correct technique. For the
overall self-rating of the MSK hand examination, three students (21.4%) rated their skills as poor, six (42.9%) rated as (not
very good), while the remaining five students (35.7%) rated their skills as fair.

After the intervention, the mean self-rating of the overall hand examination skills improved from 2.14 before the study to 3.71,
which was statistically significant (P-value = 0.001).

The mean OSCE score for the group before and after the feedback was 26.4/30 and 27.3/30, respectively. The difference
between the groups was not statistically significant (P-value = 0.592).

Compared to the online module alone, all the students strongly agreed (10, 71.4%) or agreed (4, 28.6%) that it was worth
recording the video and getting online feedback.

Compared to face-to-face teaching, most students (10, 71.4%) felt that remote learning is valuable as an additional method
but does not replace face-to-face training. This was mainly attributed to the latter giving them opportunities to learn soft
skills, receive immediate feedback, see abnormalities, and ask for clarification.

Despite these limitations, 13 students (92.9%) felt confident enough to examine an actual patient after this learning method.

Conclusion: Our students valued the (online module + video recording + remote feedback) method in distance learning.
Despite its limitations, distant physical examination teaching can improve confidence in performing the examination
technique.

Disclosure: M. Ahmad, Johnson & Johnson, Pfizer, Roche, Merck/MSD, Procter & Gamble Co, Clearday inc., SOC
Telemed, Eli Lilly, Novo Nordisk, AstraZeneca, NOVOZYMES, BOSTON SCIENTIFIC, THERMO FISHER SCIENTIFIC
INC, AbbVie/Abbott, Novartis, SANOFI, SONIC HEALTHCARE LTD, UCB, BIO RAD LABORATORIES INC, ONO PHAR-
MACEUTICAL LTD, DENTSPLY SIRONA INC, FISHER AND PAYKEL HEALTHCARE CO, RYMAN HEALTHCARE LTD,
SUMITOMO PHARMA LTD, SUN PHARMACEUTICAL INDUSTRIES LTD, DIVIS LABORATORIES LTD, CELLTRION
HEALTHCARE LTD, ASPEN PHARMACARE LTD, GEDEON RICHTER, SHANGHAI FOSUN PHARMACEUTICAL
(GROUP), AUROBINDO PHARMA LTD, LUPIN LTD, HYGEIA HEALTHCARE HOLDINGS LTD, CHINA TRADITIONAL
CHI MEDICINE CO, SHANGHAI FOSUN PHARMACEUTICAL (GROUP), TOPCHOICE MEDICAL CORPORATION
INC, BY-HEALTH LTD, SICHUAN HEBANG BIOTECHNOLOGY LTD, SHANDONG BUCHANG
PHARMACEUTICALS L, Dr. Reddy’s Laboratories; F. Parry, None; S. Maxwell, None.
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Background/Purpose: To assess the quality and performance of manuscripts previously rejected by a rheumatology-
focused journal.

Methods: This was a cross-sectional, audit-type study of manuscripts submitted to Clinical Rheumatology-Springer Nature
(CLRH) and rejected by one of the associate editors in 2019. We used a 36-item instrument to assess quality (5-point ordinal
scale, 1 being worst). Performance variables included whether a rejected manuscript was published in another PubMed-
listed journal, impact factor of the publishing journal (Scimago), number of citations (Web of Science), and social media atten-
tion (Altmetrics). Exploratory variables included authors’ past publications, use of reporting guidelines (e.g. CONSORT,
STROBE), and text structure. Exploratory variables were assessed using non-parametric tests.

Results: In total, 165 manuscripts were rejected. Reporting guidelines were used in only five (4%) manuscripts. The mean
overall quality rating was 2.48 ± 0.73, with 54% of manuscripts rated 2. Between 40% and 80% of manuscripts were rated
< 3 on crucial items, such as objectives, setting, study participants, and limitations. Over a 26-month follow-up, 79 (48%)
rejected manuscripts were published in other journals, mostly with lower impact factors; 70% of these had at least one cita-
tion, compared with 90.5% for manuscripts published in CLRH. Altmetrics was significantly lower for manuscripts published
elsewhere than for those published in CLRH. As for text structure, the methods and results sections were shorter and the
discussion longer than suggested. The corresponding authors’ past experience and text structure were not associated with
quality or acceptance.

Conclusion: Research report quality is an area for improvement, mainly for items critical to explaining the research and find-
ings. Use of reporting guidelines should be encouraged by journals.

Disclosure: A. Barajas-Ochoa, None; A. Cisneros-Barrios, None; C. Ramos-Remus, None.
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Jersey Medical School., Richmond, VA, 2Universidad de Guadalajara, Guadalajara, Mexico, 3Unidad de Investigacion en
Enfermedades Cronico-Degenerativas, Guadalajara, Mexico
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Background/Purpose: EQUATOR-related reporting guidelines such as CONSORT, STROBE, and PRISMA have been said
to promote clearer reporting of methods and results of a research manuscript for editors, peer reviewers, and readers. Our
objectives were to assess: a) if 5 iconic rheumatology-focused journals encourage the use of these guidelines, and b) if the
reporting guidelines were used in published research manuscripts of these journals.

Methods: This was an audit-type cross-sectional study of the journal’s instructions for authors and all original research man-
uscripts published in the 2019 printed versions of Annals of the Rheumatic Diseases (Ann Rheum Dis), Arthritis and Rheuma-
tology (Arthritis Rheumatol), Arthritis Care and Research (Arthritis Care Res), Rheumatology, and Journal of Rheumatology
(J Rheumatol).
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The titles of research articles (no editorials, reviews, letters) were selected from the table of contents of each number. The full
articles were then downloaded as PDF files using an institutional account. After corroborating that they were research arti-
cles, each PDF file was checked to assess whether the reporting guidelines were used, as per the appearance of keywords
EQUATOR, CONSORT, STROBE, PRISMA, MOOSE, SPIRIT, STARD, TRIPOD, CARE, STREGA, and ARRIVE. Descriptive
statistics were used.

Results: Four of the five assessed journals encouraged reporting guidelines in their instructions for authors’ information.

There were 899 selected and then reviewed manuscripts from the five journals: 176 (19%) from Ann Rheum Dis, 190 (21%)
from Arthritis Rheumatol, 170 (19%) from Arthritis Care Res, 213 (24%) from Rheumatology, and 150 (17%) J Rheumatol.

Overall, reporting guidelines were used in 29 (3.2%) manuscripts: 9 CONSORT, 8 PRISMA, 7 STROBE, 2 SPIRIT, 2 ARRIVE,
and 1 TRIPOD. These figures preclude association assessments.

Conclusion: The scarce use of reporting guidelines seems counterintuitive, considering they are intended to help authors
report all relevant information, are free to use, easily accessible, customized for different study designs, and promoted by
journals. Whether this is due to issues with the diffusion, awareness, acceptance, or perceived usefulness of the guidelines
remains to be elucidated.

Disclosure: A. Barajas-Ochoa, None; A. Cisneros-Barrios, None; M. Ramirez-Trejo, None; C. Ramos-
Remus, None.
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Knowledge for the Care of Cancer Patients Receiving Immunotherapy
Who Develop Rheumatic Immune-related Complications, and Those with
Pre-existing Rheumatic Disease: An Initiative of CanRIO

Janet Roberts1, Keith Lau2, Daniel Ennis3, Marie Hudson4, Shahin Jamal3, Steven Katz2 and Carrie Ye2, 1Dalhousie
University, Halifax, NS, Canada, 2University of Alberta, Edmonton, AB, Canada, 3University of British Columbia,
Vancouver, BC, Canada, 4McGill University, Montréal, QC, Canada
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Background/Purpose: Immunotherapy has revolutionized the treatment of many advanced stage malignancies. These
agents harness the immune system to fight cancer. However, use of these agents leads to many off-target effects known
as immune-related adverse events (irAE). The management of patients with rheumatic immune-related adverse events
(Rh-irAE) as well as cancer patients with pre-existing autoimmune rheumatic disease (PAD) is challenging as treatment of
their rheumatic disease can lead to attenuation of the cancer therapy. This is a rapidly evolving area of medicine and previous
studies have shown that many rheumatologists lack experience, knowledge and confidence in the management of these
patients.1,2 Our goal was to improve the knowledge of health care providers on two specific patient populations: (i) cancer
patients who develop de-novo Rh-irAE and (ii) patients with PAD being treated with immunotherapy. Our goal was to
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achieve knowledge transfer through the development of an educational platform that facilitates cross-discipline and transre-
gional collaboration and to support health care providers caring for these patients to ensure educational resources are both
available and easily accessible.

Methods:We developed multiple tools to facilitate knowledge acquisition and transfer including a) five case-based learning
modules (with pre- and post-module tests), b) interactive bi-monthly video conferences, and c) development of a website to
house educational resources. This website (www.canrio.ca) houses the learning modules, registration for video confer-
ences, as well as other educational resources for health care providers. Google Analytics is embedded within the www.
canrio.ca website and was used to track website traffic since the website’s inception in February 2021. Immediate knowl-
edge acquisition was assessed following completion of the learning modules by comparing mean pre- and post-module test
scores. Long-term knowledge retention was assessed by test scores 3 months following completion of the learning module.

Results: Between February 2021 and May 2022, 893 users from 36 different countries accessed the www.canrio.ca web-
site. The top three countries from which users accessed the site were Canada (59%), United States of America (17%) and
China (15%). The case-based learning modules resulted in immediate knowledge acquisition with a statistically significant
increase from pre- to post-test scores for all five modules (Table 1). Long-term knowledge retention remains unclear as only
14% of eligible users completed the 3-month follow-up test.

Conclusion: CanRIO.ca, a web-based, open access educational platform is an effective tool for delivering content and pro-
moting knowledge acquisition on rheumatic complications of cancer immunotherapy to healthcare providers around the
world.

Ir=immune-related; IA = inflammatory arthritis; PAD = pre-existing autoimmune rheumatic disease; SLR=sarcoid-like
reaction

Disclosure: J. Roberts, Bristol-Myers Squibb(BMS), Pfizer, AbbVie/Abbott, Novartis; K. Lau, None; D. Ennis, None;
M. Hudson, Bristol-Myers Squibb(BMS), Boehringer-Ingelheim, Mallinckrodt; S. Jamal, AbbVie/Abbott, Amgen,
Bristol-Myers Squibb(BMS), Eli Lilly, Merck/MSD, Pfizer, Janssen, Roche, UCB; S. Katz, None; C. Ye, None.
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Background/Purpose: The use of interactive patient scenarios has long been a valuable component of medical school cur-
ricula, as this type of learning facilitates empathy, comprehensive understanding, and cultural sensitivity. The COVID-19 pan-
demic, however, has precipitated a shift to more virtual strategies to keep students, faculty, and patients safe. We evaluated
second year medical students’ perceptions on the use of live patient encounters during the teaching of the skin and rheuma-
tology course (BMS 6635) using different teaching formats due to changes from the COVID-19 pandemic.

Methods: Four to five patients with systemic lupus erythematosus, psoriatic arthritis, dermatomyositis, scleroderma, and pyo-
derma gangrenosum volunteered to participate in an interactive teaching session with medical students at the University of
Central Florida College of Medicine (UCF COM). Second year medical students enrolled in BMS 6635 were asked to complete
a survey about their learning experiences using these patient cases. Participation was voluntary. Students who did not respond
to the survey questions were excluded. Data analysis using Chi Square testing was performed on survey responses obtained
pre-pandemic as compared to those collected in academic years 2020-2021 and 2021-2022 during the COVID-19 pandemic.

Results: 700 surveys were obtained after patient cases given in different formats. When the interactive patient cases were
given in person before COVID-19, 93% of students enjoyed the cases and 95% of students believed that the cases were
an appropriate learning experience in their education. When these cases were delivered virtually beginning in the academic
year 2020-2021, however, students’ enjoyment of these cases decreased to 86%, with 92% of students believing that the
cases were an appropriate learning experience in their education. This is a 7% and 9% decrease, respectively, from pre-
pandemic years. During the academic year 2021-2022, use of a hybrid model, with students and faculty in-person and
patients participating virtually, resulted in 81% of students enjoying the interactive patient cases and 83% of students

Table. 1 Medical student survey responses comparing live patient encounters given in person, completely virtually, and a hybrid format. * = Statis-
tical significance defined as p<0.05.
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believing that the cases were an appropriate learning experience in their education. This was a 12% decrease from before
the COVID-19 pandemic (p < .001) and a 5% and 9% decrease, respectively, from the previous year (p < .001) (Figure 1).
37% of students who had their cases in a completely virtual format preferred the interactive patient sessions to stay
completely virtual, while 51% of students who participated in hybrid sessions during COVID-19 preferred the sessions to
be completely virtual (p< .029) (Table 1).

Conclusion: The use of live interactive patient cases in medical school education has been met with positive feedback over
the years. As such, these interactive case strategies should continue to be used in medical education. This study showed
that medical students had a decrease in enjoyment when changed to a completely virtual format and an even further
decrease when changed to a hybrid format. Careful consideration should be given to delivery format to optimize student
learning and enjoyment.

Disclosure: E. Littman, None; J. Adamson, None; S. Beg, None.
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Background/Purpose: Social media (SM) in medicine has evolved to becomemainstream, and its use encouraged in medical
education, research, and clinical practice. SM can enhance instruction, improve visibility, and promote collaboration.1 It has
been associated with improved knowledge, attitudes, and skills.2 Our study evaluated SM use among rheumatology profes-
sionals in a single academic center to identify specific practices, perceptions, and unmet needs for those navigating SM.

Figure 1. Medical students’ feedback on live patient cases given in different platforms before COVID-19 and during the COVID-19 pandemic.
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Methods: In February 2022, an online survey was emailed to healthcare professionals, researchers, and trainees in the UT
Southwestern Rheumatic Diseases Division. Survey questions focused on demographics, types of SM use, reasons for
use, and beliefs about SM. Descriptive statistics were used to analyze the results.

Results: The survey was sent to 82 recipients. Of the 39 respondents, 32% were over 50 years old, 37% were aged
40-50 years, 29% aged 30-40 years, and <3% were under 30 years of age. 64% were clinical practitioners, 10%
researchers, and 18% were trainees. 68% reported using SM. Facebook was the platform used most regularly (59%), fol-
lowed by Twitter (38%). Of those on Twitter, 43% were aged 30-40 years. The top 3 reasons for SM usage were for enter-
tainment (64%), to maintain friendships (61%), and to learn about current trends (58%) (Figure 1). While 84% believed SM
has a role in education (Figure 2), only 33% have used SM to enhance their medical education and less than 25% have used
it for research or for professional development. 77% of those who have used SM for medical education were clinicians, and
the majority were under 50 years old. 59% rated their proficiency with SM as good, and 33% rated their proficiency as fair. Of
those who do not use SM, reasons for not using SM included concerns for privacy (31%), validity of information (25%), and
perceived waste of time (22%) (Figure 3).

Figure 1. Reasons why rheumatology healthcare professionals use social media.

Figure 2. Survey of rheumatology healthcare professionals evaluating their opinion of social media in medical education.
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Conclusion:Medical professionals are increasingly using SM to advance their careers and to keep abreast of current events
and trends. While many rheumatologists, researchers, and trainees in our academic center support the role SM has in med-
icine, few use it to enhance their medical education or for professional development. Our study highlights the need for train-
ing and guidance on how to increase proficiency and incorporate SM into medical education. Encouraging the use of SM in
rheumatology may promote learning, advance advocacy, and expand collaboration. Further research on identifying barriers
to SM in academia is needed.

References

1. Chan TM et al. Systems to support scholarly social media. doi:10.36834/cmej.72490
2. Cheston CC et al. Social media use in medical education. doi:10.1097/ACM.0b013e31828ffc23

Disclosure: J. Lim, None; K. Dao, Bristol-Myers Squibb(BMS), Novartis, Rheumnow, Rheum101.

Abstract Number: 0221

Identifying and Addressing Gaps in Systemic Lupus Erythematosus Care
via Multimodal Continuing Medical Education

Katie Robinson1, Jillian Scavone1, William Cioffi1, Robert Esgro1 and Leonard Calabrese2, 1Vindico Medical Education,
Thorofare, NJ, 2Cleveland Clinic, Cleveland, OH

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (0214–0240) Professional Education Poster
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Figure 3. Reasons rheumatology healthcare professionals do not use social media.
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Background/Purpose: Given the recent advances in the management of patients systemic lupus erythematosus (SLE),
rheumatology and primary care providers are challenged to administer the latest evidence-based care. To address this, a
series of continuing medical education (CME) initiatives were implemented for distinct specialty audiences, and the impact
of the education on provider knowledge and behaviors was measured.

Methods: Between November 2020 and May 2022, Vindico Medical Education provided 8 CME programs targeted to
rheumatologists and primary care providers (PCPs) who see patients with SLE. Baseline knowledge and behaviors as well
as educational impact were assessed via pre- and post-test, across 5 primary topics – incidence/risk, patient assessment,
visceral organ involvement, corticosteroid safety, and optimizing treatment.

Results: Across activities, 9,274 healthcare providers participated in the education and 3,907 who see an average of
8 patients with SLE per month obtained CE credit. For both specialty cohorts (rheumatology and PCP), baseline knowledge
was lowest regarding risks of steroids (22%) as well as risk associated with disease (37%), with specialists only slightly more
knowledgeable at baseline. While rheumatologists had higher baseline knowledge than PCPs regarding patient assessment
and treatment, specialists only scored 61% on these topics. Post-test scores across topics were 80% for specialists and
83% for PCPs, demonstrating robust educational impact. At baseline, 80% of rheumatologists and 67% of PCPs reported
always or frequently identifying patients with SLE and organ involvement in a timely manner, though 34% and 73% lack con-
fidence in doing so, respectively. Additionally, both cohorts note the management of patients with SLE and visceral organ
involvement as their primary challenge in patient care. Post-education, rheumatology completers are more likely to adminis-
ter evidence-based care, and, in 2022, 77% had reported using either of the new agents for LN. Moreover, three months fol-
lowing the education, 92% of providers reported implementing practice improvements, including improvements in patient
assessment, treatment, and communication.

Conclusion: Recent advances in the management of patients with SLE have presented knowledge and practice gaps for
providers, particularly regarding the long-term use of steroids and the management of patients with visceral organ involve-
ment. This study highlights the efficacy of multimodal CE to address these gaps and encourage practice improvements.
As data continues to evolve, rheumatology and primary care providers will require continued education to facilitate applica-
tion of clinical advances to practice.

Disclosure: K. Robinson, None; J. Scavone, None; W. Cioffi, None; R. Esgro, None; L. Calabrese, AbbVie/Abbott,
Bristol-Myers Squibb(BMS), Genentech, Janssen, UCB, Sanofi, Regeneron, Galvani, GlaxoSmithKlein(GSK), AstraZe-
neca, Chemocentryx.
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Background/Purpose: Gout, the most common inflammatory arthritis, can be challenging to identify, especially when clin-
ical criteria are insufficient to support a diagnosis. Musculoskeletal ultrasound (MSK US) can aid in this, particularly during
acute flares. However, MSK US is not often used in primary care settings when patients present with inflammatory arthritis
suggestive of acute gout. Given its recent emergence in medical education, most practicing primary care providers (PCPs)
are unlikely to have had training in MSK US, and thus a gap in knowledge and technical skill exists. The aim of our study
was to assess PCPs’ experiences, interest, and perceived barriers to using MSK US in diagnosis of gout flares. This project
is part of a broader needs assessment to inform a continuing professional development (CPD) program for PCPs.

Methods: A pilot survey was developed and Messick’s framework was used to evaluate validity evidence from content and
response process. 3 rheumatology faculty and 2 PCPs defined 2 constructs of interest through literature review and reflec-
tive critique. These were: 1) PCPs’ current practices using MSK US when considering gout and 2) envisioned barriers to
using MSK US in PCP clinics. The survey was systematically reviewed for relevance to the constructs and clarity of each
item. Content validity index (CVI) was calculated for each item and items with a CVI < 0.8 were eliminated. Cognitive inter-
viewing then clarified the mental model emerging through survey use. The final survey was distributed for pilot testing on
REDCap® software to 67 PCPs at several Veterans Affairs primary care clinics from 5/10/2021 to 10/19/2021.

Results: The final survey contained 17 items. 24 participants (response rate = 36%) completed the survey (Table 1).
Reported practice patterns for PCPs are represented in Figure 1. Respondents’ diagnostic approach included lab testing
and x-rays, and over half treated presumed gout flares empirically at least “sometimes”. Regardless of professional creden-
tial or experience, respondents did not report confidence in their ability to use MSK US; most reported strong interest in
developing this skill (Figure 2). PCPs signaled that given minimal disruption to clinical workflow and US machine availability,
they envisioned incorporating MSK US in their workplace.

Conclusion: Despite the currently limited utilization of MSK US for the diagnosis of gout in primary care settings, PCPs have
strong interest in learning to use MSK US to evaluate patients presenting with possible gout, indicating they would use MSK
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US if a machine were available and they had the knowledge to operate and interpret the findings of their examinations. These
findings support development of curricula targeted to practicing PCPs interested in learning MSK US for the diagnosis of gout
flares. Because content expertise rests with rheumatologists, this represents an opportunity for clinician-scholar-educators to
collaborate with PCP leaders with context expertise in developing a new rheumatology-related curricula for CPD.

Disclosure: W. Cubberley, None; T. Nelson, None; M. Battistone, None; A. Barker, None; J. Timm, None;
A. Minjarez, None; G. Kunkel, None.
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Background/Purpose: French medical studies have recently undergone radical changes. Several reforms put back com-
petences in the forefront of medical education. One of their goals was also to promote the formal evaluation of competences.
In this work, we wanted to assess if this reform had really changed the way assessment was perceived and performed in
rheumatology in the different French University hospitals.

Methods: A questionnaire was sent to the 28 university hospitals that offer a fellowship program in Rheumatology. A survey
was also sent to the rheumatology trainees, with the same questions on assessment and on their expectations as students.
The survey recorded which moments were dedicated to assessment and the methods used (regarding the recently pub-
lished points to consider by the EULAR). A special part was dedicated to the assessment of technical skills and to the final
certification in rheumatology.

Results: All the centers responded to the questionnaire. The different assessment tools mentioned by the EULAR were still
poorly known by the professors of rheumatology. If 93% of them knew the Objective Structured Clinical Examination
(OSCE’s), we found that Direct observation of practical skills (DOPS), Mini-Clinical examination and Multisource Feed-back
(MSF/360 � ) were only known by 14%, 25% and 11% of them respectively. Only a third of the centers used one of these
methods. They mostly used the validation of the e-learning on the national platform and one-to-one meetings. Technical
competences were validated through an e-portfolio and a practical exam in 86% of the centers for US but only in 32% for
bone densitometry. In 78% of the centers, rheumatology certification was validated through an oral presentation. The stu-
dents had to summarizing their fellowship and competences acquired during the curriculum. In 11% on the centers, the
completion of all the stages and the medical thesis were sufficient to obtain the certification without any formal evaluation.
A third of the professors thought that formal evaluation using validated tools was not useful. They considered that a holistic,
constructivist and professional approach was the best way to evaluate rheumatology fellows. Moreover, only 57% thought
that a standardization for the final rheumatology certification was necessary. One hundred and twenty-six rheumatology fel-
lows responded to the questionnaire. A large majority of them was in favor of formal evaluation (88%) with 94% of them con-
sidering that they should be formative and not summative. They saw assessments as an opportunity to improve and
evaluate their strengths and weaknesses during their fellowship.

Conclusion: We confirm that educational changes and teachers’ development of assessment practice takes time. Despite
a reform that had for main objective to put back assessment at the core of medical training, there is still room for improve-
ment in the knowledge and practice of validated evaluation methods. The fact that there are no compulsory tools to evaluate
and validate fellows during their curriculum lead to a great heterogeneity in the assessments methods. A debate remains on
the usefulness of formal evaluation among professors whereas fellows are in favor of being evaluated in a formative way.

Disclosure: M. Eyraud, None; B. Le Goff, None.
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Background/Purpose: The role of the Rheumatology Nurse Specialist is a complex one, with wide variation in titles, prac-
tice and responsibility ,world wide. Therefore, in the united Kingdom, the Royal College of Nursing (RCN) Rheumatology
Forum developed a Competency Framework for Rheumatology Nurses, which was published in March 2020. The compe-
tency aims to support personal development plans, continuing professional development and career progression for rheu-
matology nurses to advance practice acting as a benchmarking tool, providing a framework to support succession
planning and service development, forming a base for an international standard curriculum for training. Following its launch,
we carried out an evaluation of rheumatology nurses views of the competency, and identified benefits limitations, and any
recommendations.

Methods:We used a sequential research design utilising a questionnaire circulated form 13th March to 25th April 2021 fol-
lowed by semi-structured interviews between May 2021 and August 2021.

Results: 106 people responded to the survey, 99(93%) working as adult rheumatology nurses there were 55(52%) band
7 nurses and a wide range of job titles. Most nurses, 93(87%) had academic qualification at degree or Masters level. Most
respondents77(73%) were from England. 74(70%) found out about the competency via the RCN Rheumatology Nurse
Forum page or via the British Society for Rheumatology website (35%). Most (71%) respondents had been in their present
role for 5 years or more, and 53(50%) nurses had been on their role for more than 10 years. When asked whether they
had used the competency framework in their practice; 57(54%) said they had. Reasons for using it were; to provide a frame-
work for learning, to use as a benchmarking tool, for CPD, for teaching, to demonstrate skills and knowledge , when man-
aging others, to show managers how their role can develop. Redeployment due to COVID 19 and work force issues were
the main reason why the competency was not implemented fully. However using it with new staff was cited as beneficial.
Free text comments described very good detail and identification of learning needs giving good understanding of the under-
pinning knowledge. 15 nurses responded for interviews and 14 were conducted. The average length of the interview was
12 minutes totalling 171 minutes. We asked why they used they used the competency, for any potential strengths or limita-
tions, how much time it took to complete, and if they would use it again, improvement suggestions. if they would recom-
mend it to others, and whether it was easy to locate. People said a paediatric rheumatology module and an accessible
course focussed on leadership is needed. When asked to summarise the competency in 5 words. One said it was “a reliable
tool to improve quality of care and set standards for Rheumatology Nurses.
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Conclusion: The competency was well received as a strengthening resource for UK Rheumatology Nurses. We recom-
mend that these competencies are universally adopted. Further dissemination is required and education needs must be
addressed. A development framework is planned. Further analysis will be published later in 2022 with a review of the com-
petency due in 2023.

Disclosure: L. parker, None; D. Finney, Galapagos; J. Begum, None; T. Cornell, AbbVie/Abbott; S. Ryan, None;
L. Howie, None; H. Smith, AbbVie/Abbott; R. Wyllie, None; P. Livermore, Part funded by the National Institute of
Research GOSH BRC.
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Background/Purpose: The transition from the 1st to the 2nd year of rheumatology fellowship presents new challenges and
opportunities. Most training programs have intense clinical schedules in the 1st year, which allows fellows to focus on schol-
arly pursuits in the senior years of fellowship. Clinical work, while demanding, also provides for a structured and predictable
schedule. Scholarly work requires a different skillset that necessitates self-motivation, expectation setting, and time
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management. In addition to scholarly work, the transition to the 2nd year of fellowship signifies a renewed focus on career
planning. In the UCSF Rheumatology Fellowship program, we identified a need to assist fellows in specifically preparing
for this critical progression in training.

Methods: The fellowship leadership team, comprised of the program director, associate program director, and chief fellows,
developed a Transitions Retreat to address the needs identified by fellows and faculty. The UCSF Rheumatology Fellowship
consists of 4 fellows per year (2 clinical track, 2 research track). All fellows have an identical clinically-focused 1st year of train-
ing. The 2nd and 3rd years of fellowship are focused on scholarly work. The Transitions Retreat was a five-hour session held
in May 2022. The event included 5 sessions: (1) “Transitioning to 2nd Year: Expectation Setting & Time Management”;
(2) “Career Panel with Fellowship Alumni”; (3) “Contract Negotiation”; (4) “CV Workshop”; and (5) “Reflection on the Job
Search with Senior Fellows.” Time for community building was also included. All fellow attendees were surveyed on their
perceptions of the retreat using a de-identified Qualtrics survey.

Results: All four 1st year fellows, three 2nd year fellows, and one 3rd year fellow attended the retreat. 7/8 fellows completed
the retreat evaluation. 4/7 were research track. Sessions were ranked highly for content, engagement, and clarity, with a
mean of 4.77 on a 5-point Likert scale (Table). Fellows reported having “a little” (mean 1.86 on a 4-point Likert scale) prior
formal teaching on contract negotiation and CV writing. Self-assessment of competence on a 4-point Likert scale before
and after the retreat improved from a mean of 1.83 to 2.71 in contract negotiation and from 2.33 to 2.86 in CV writing. Fel-
lows strongly agreed that the retreat strengthened relationships with their peers and recommended holding the retreat annu-
ally (mean 4.71 and 4.86, respectively on a 5-point Likert scale). Areas for improvement included expanding the career panel
to include a diversity of industry and community jobs, and additional guidance on the basic/translational science path in fel-
lowship and career.

Conclusion: The UCSF Rheumatology Fellowship Transitions Retreat was highly reviewed by fellows for content and
engagement, and improved self-assessment of competence in areas of focus not well addressed in training. Areas for
improvement included an expanded career panel as well as more specific guidance for those in the basic/translational sci-
ence pathway. The UCSF experience could serve as a model for other fellowship programs to help fellows bridge this critical
juncture in training.

Disclosure: M. Thomashow, None; V. Murthy, None; L. Gensler, Novartis, Pfizer Inc, UCB Pharma, AbbVie, Eli Lilly,
Janssen, Gilead, Moonlake; S. Goglin, None.
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Background/Purpose:

• The importance of letters of recommendation (LoR) grow each year. It is more important than ever that LoR are writ-
ten in an unbiased manner and objectively evaluate the quality of each candidate.

• In a recent study of LoR written for individuals applying to a single transplant surgery fellowship from 2007 to
2017, female applicants’ letters were significantly more likely to contain communal terms (i.e. compassionate,
nurturing, humble) than LoR for males. These terms have been suggested to negatively impact the hiring and
promoting process when included in LoR, as compared to the use of agentic terms (i.e. superb, intelligent,
exceptional).

• A 2020 study found that applicants from ethnic/cultural backgrounds that are underrepresented in medicine were
significantly less likely to contain standout descriptors ( i.e. outstanding, remarkable).

To investigate for implicit linguistic biases in letters of recommendation written for applicants applying to our rheumatology
program, and to determine if differences in gender and race exist between the applicants. Additionally, compare these
results to the gender, race, academic rank, and position of the letter writers.

Methods:

1. Letters of recommendation were blinded by an independent party to prevent implicit bias on the part of the
researcher

2. The letters were then analyzed using the Linguistic Inquiry and Word Count (LIWC2015) software program, which
automatically scans the letters for words and phrases of our choosing (agentic and communal terms)

3. The letters were then run through a publicly available gender calculator (http://slowe.github.io/genderbias/) to find
any gender specific terms that the LIWC2015 might have missed

4. Each letter was read by a researcher to find any linguistic nuances unable to be unearthed by a computer program

Results:

• As shown in Figure 1, our preliminary results indicate that contrary to published studies, in UNMC’s rheumatol-
ogy department, letters of recommendation (LoR) written for female applicants were more likely to contain
agentic terms, and LoR written for male students were more likely to contain communal terms. However, over-
all letter writers were more likely to use agentic terms than they were to use communal terms, regardless of
gender.

• Figure 2 indicates that the differences in use of agentic and communal terms were consistent across most ranks.
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• ”Without Hesitation/Reservation” was a standout phrase noticed during analysis. Table 1 indicates that as compara-
ble to the LIWC results, female letters were more likely than male letters to contain this phrase.

Figure 2: Differences in Agentic and Communal terms used based on writer’s academic or professional rank

Table 1: The Use of Without Hesitation/Reservation within letters of recommendation regardless of gender

Figure 1: Differences in Agentic and Communal terms used based on gender

428



• In review of our demographic data, it was revealed that our applicants’ races were 46% white, 14% Indian, and
more than 10 other nationalities. Our applicants came from 9 various countries, with 68% coming from the US
and 10% from the Indian sub-continent. The mean age of our applicants was 32.9.

Conclusion: This small sample size of 50 letters limits the extent of our conclusions. However, results were consistent
across multiple analytical platforms, suggesting the need for further study to determine if letters of recommendation
and letter writers for applicants applying to the UNMC division of Rheumatology are different than that of other
disciplines.

Disclosure: M. Kramer, None; A. Cannella, None; H. Sayles, None; M. Hearth-Holmes, None.
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Background/Purpose: To analyze recent trends in the rheumatology workforce related to temporal and national geo-
graphic variation in the United States (US).

Methods: The publicly available physician workforce database was accessed via the Association of American Medical
Colleges (AAMC) website for the years 2015, 2017, 2019, and 2021. The variables collected for each state included a
total number of active physicians, female physicians, and physicians with age > 60 years old. Census data, specifi-
cally for MD and DO physicians were collected via the Federation of State Medical Boards (FSMB) census of licensed
physicians report. The annual growth rate for total physicians, and sub-analysis of MD, DO, female physicians, and
physicians above the age of 60 years was computed for each state. Geographic variation and annual trends were
analyzed.

Results: From 2015 to 2021, nationally, the total number of active physicians in the US grew by 9.8%. The highest growth
was seen in the District of Columbia whereas the state with the lowest growth was Idaho. Rheumatologists per 100K pop-
ulation, increased from 1.74 to 1.94, showing a growth of 15%. State-to-state variation was huge and ranged from -11% to
>100%. The state with the highest positive change was North Dakota where rheumatologists increased from 0 to 13 during
that time period. Utah had an increase of 48% (29 to 43) followed by Vermont with an increase of 45% (11 to 16). In contrast,
Arkansas, Delaware, and Wyoming showed a 0% change. Interestingly, Idaho showed an 11% (19 to 17) decrease over the
years. Per 100K population, the rate of rheumatology MD physicians decreased by 16.7%, whereas, the rate of DO physi-
cians increased by 4.2%.
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The total number of active physicians above the age of 60 years has increased over the years. In 2015, 1800 of all rheuma-
tologists were above the age of 60 years which increased to 2235 in 2021, this was a growth rate of 3%. But when com-
pared to the entire physician workforce, the total number of rheumatology physicians above the age of 60 years has
overall decreased by 0.02%. The state with the highest increase in rheumatologists above the age of 60 years is Illinois
and the highest decrease is Indiana.

The total number of female physicians grew from 32.1% in 2015 to 50% in 2021. In the year 2021, 50.4% of the rheumatol-
ogist workforce comprised of females. This was an increase in the number of female rheumatologists by 9.5% (from 40.9%
in 2015). Female rheumatologists increased at a rate of 1.6% annually. In 2021, the state of Oklahoma has the highest pro-
portion of female rheumatologists at 52.9%.

Conclusion: The number of rheumatologists is increasing and when compared to the national growth, it is a significantly
fast increment. State to state variations in the workforce is very high ranging from negative to exponential growth, which
may depend on several factors such as availability of a job or visa, and personal preference.Despite an increase in
female physicians in the national physician workforce, the number of female rheumatologists has not increased at the
same rate as the number of females in the overall workforce. Physicians above the age of 60 years have been increasing
in the rheumatology workforce, but slightly decreased when compared to the overall workforce.
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Background/Purpose: High value care must be prioritized given the rising costs associated with health care in the
United States. The unwarranted testing of ANAs often contributes to a rapidly accumulating financial burden to patients
and healthcare systems with further downstream testing without a beneficial change in their management or outcomes.
The American College of Physicians and the American College of Rheumatology have recommended guidelines for the step-
wise approach to antibody testing when CTDs are suspected. In this project we evaluate Internal Medicine Residents in their
knowledge, skills and attitudes towards serologic testing, with the aim of supplementing any gaps in their practice which will
ultimately enhance patient care.
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Methods: A survey was developed by the researchers to identify knowledge gaps and practices of Medicine Residents
regarding the ordering of ANAs. Responses of 46 residents were collected between May 16 and May 30, 2022, and the
results analyzed by calculating percentages. Data analyzed included demographics, practice habits in real-life as well as sim-
ulated scenarios, and perceived comfort with the evaluation of a patient for CTD.

Results: The majority of residents (67.39%) reported that less than half of the times their patients turned out to have CTD
when an ANA was ordered. On evaluating a patient for possible CTD, most (60.87%) residents would order both an ANA
as well as an ENA panel whereas 17.3% would only do an ANA initially. Nine percent of residents reported always being able
to interpret a positive ANA. Most residents (73.91%) would not repeat an ANA in a patient already known to have ANA pos-
itive CTD. Fifty-nine percent of residents would order an ANA for non-specific symptoms such as fatigue, myalgia and back
pain. Eighty-nine percent of residents were not aware of any guidelines or recommendations for the appropriate use of ANA
testing.

Conclusion: Most residents were not aware of any recommendations and had difficulty with appropriately ordering and
interpreting ANA and ENA panel results based on patients’ presentations. This arbitrary testing accumulates cost for
patients and does not provide a concrete diagnosis which then influences their management. These findings are significant
as residents comprise an important part of the healthcare workforce and will later become independent practitioners. The
deficits in practice can be addressed by a curriculum focused on identification and testing of patients who have a high pre-
test probability of having CTD.

Disclosure: J. Wright, None; D. Patel, None.
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Background/Purpose: Musculoskeletal ultrasound (MSUS) is a complex procedure to master and requires both extensive
theoretical knowledge and hands-on training. E-learning supplements hands-on training by providing the resident with the-
oretical knowledge. In this study, we aimed to examine how pre-course interactive e-learning effects residents’ practical
MSUS performance.
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Methods: We designed a multi-center, randomized controlled study following the CONSORT statement. Participants
enrolled in the study were residents with no or little MSUS experience: a maximum of 100 examinations were allowed at
the time of inclusion. The participants were randomized to either the e-learning group or the traditional group. One week
before the hands-on course, the e-learning group received access to an online platform consisting of online lectures, inter-
active assignments, and MSUS practical instruction videos (figure 1). The traditional group only received standard informa-
tion about the course venue and time. All participants completed a pre- and post-course practical examination of a
healthy right hand and were assessed by two individual raters, blinded to the group allocation, using the validated Objective
Structured Assessment of Ultrasound skills (OSAUS) tool (range 0% - 100 %).

Results: During the study period from September 2021 to May 2022, 28 participants completed the study. There was no
statistically significant difference in the pre- or post-course practical MSUS performance between the group with prior e-
learning and the group without; pre-course mean score in percent ± SD in the e-learning group was 26.5% ± 18, compared
to 25.5% ± 12 in the traditional group (P= 0.87), whereas the post-course mean performance score in the e-learning group
was 55.5% ± 14 compared to 54.5% ± 12 in the traditional group (P=0.8) (table 1). The mean MSUS experience in the e-
learning group was 25 ± 31 compared to the traditional group’s 28 ± 33 MSUS examinations. The time used on the
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ultrasound platform ranged from 0 minutes to 553 minutes. The time used on the platform prior to the hands-on course did
not correlate to the MSUS performance score pre- or post-course (Pearson Correlation pre-course 0.25 and post-course
-0.07). The OSAUS assessment tool demonstrated good inter-rater agreement (0.84).

Conclusion: We found no statistically significant impact on the use of e-learning on the acquisition of practical MSUS skills.
The present data indicate that e-learning cannot replace hands-on training when residents acquire MSUS practical skills.
Moreover, the use of e-learning did not accelerate the learning during the course, as we did not find an improved post-
examination performance in the e-learning group compared to the traditional group. Though we did not assess the impact
of e-learning on obtaining theoretical skills, it has been demonstrated to be effective in previous studies.

Disclosure: S. Carstensen, None; S. Just, None; M. Velander, None; L. Konge, None; M. Hubel, None;
T. Savarimuthu, None; M. Pfeiffer Jensen, None; M. Østergaard, AbbVie/Abbott, Amgen, Bristol-Myers
Squibb(BMS), Celgene, Eli Lilly, Janssen, Gilead, Novartis, Pfizer, UCB; L. Terslev, None.
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Background/Purpose: Lack of knowledge and awareness about axial spondyloarthritis (axSpA) among non-rheumatology
providers results in delayed and missed diagnosis. To educate a large number of non-rheumatology providers we developed
an online, asynchronous, case-based, branched narrative module and made it available free of cost on a continuing educa-
tion platform. With the help of learner surveys, we sought to determine if completion of this module (a) improves knowledge
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of learners (b) improves self-reported confidence for diagnosing and referring axSpA patients (c) leads to actual referral of
suspected axSpA among chronic back pain (CBP) patients to rheumatology. We also sought to assess the learner
satisfaction.

Methods: This is an IRB-exempt, quasi-experimental pretest–posttest study. The content advisory committee consisting of
4 primary care providers and 4 chiropractors, provided oversight and guidance in the development of the educational con-
tent. The module was designed for non-rheumatology providers using Storyline 360® software following established
methods, compliant with the learning industry standard SCORM (Sharable Content Object Reference Model). Each learner
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completed a pretest, the module, followed by a post-test and a survey. De-identified data was collected between the period
of January 2022 to April 2022 and analyzed using IBM SPSS Statistics version 27. To evaluate primary outcome (improve-
ment of learner knowledge), pre-test and post-test scores were compared using the Sign test. Secondary outcomes includ-
ing learner reported self-confidence and learner satisfaction with the clinical relevance, stated objectives, and format of the
module were determined by Likert scales. Descriptive statistics were used to report the number of referrals of suspected
axSpA among CBP patients to rheumatology.

Results: Out of 498 who attempted the module, 76.7% (n=382) completed the module. Forty-two percent were physicians,
25% were nurses/nurse practitioners, 24% were physician assistants, 5% were chiropractors, 3% were student physicians,
and 2% were other healthcare providers. The median score for the post test was higher than the pretest by 20% (p-value
< 0.001) (Table 1). After completion of the module, learners reported an increase in their confidence level in the workup of
patients with suspected axSpA. (Figure 1). Learners were satisfied with the clinical relevance, stated objectives, format of
the module, and felt the module met their educational needs (Figure 2). Out of 382 participants who completed the module,
four (1%) completed the 60-day post-survey by May 1, 2022. Of those 25% (n=1) had referred at least 1 case of suspected
axSpA to rheumatology.

Conclusion: Our online educational module for axSpA enhances learners’ knowledge, confidence level and may improve
early referral and diagnosis of axSpA in clinical practice. This online module can be used to train a larger number of non-
rheumatology providers who are usually the front-line assessors of CBP patients. Continued data collection and further val-
idation is required to evaluate if knowledge gained from this intervention actually translates into improved patient outcomes.

Disclosure: S. Kiwalkar, None; S. Drummond, None; K. Callender, None; E. Aslanyan, None; A. Danve, AbbVie/
Abbott, Amgen, Janssen, Novartis.
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Background/Purpose: Primary care physicians (PCPs) play a crucial role in early recognition and rapid referral of patients
with inflammatory arthritis to improve early management and patient outcomes. However, there is limited information on per-
ceived barriers for referral and areas of improvement (1). The purpose of this study is to explore the perspective and needs of
PCPs to guide a specialist’s referral program.

Methods: A PCPs-rheumatology early referral program (REUCARE) has been initiated at our area in January 2022 with
257 PCPs participating. Up to May 2022, 88 patients have been referred, however only 24 (27%) fulfill inclusion criteria. In
order to improve the referral strategy, a survey has been developed in collaboration with primary care investigators to explore
areas of improvement. The survey included 5 domains covering: PCPs demographics, previous knowledge about RA, level
of confidence, factors and potential barriers influencing referral and interest on rheumatological training. Data were captured
using four-point Likert scales, yes/no question or free text, and were analyzed descriptively.

Results: E-mail invitations were sent to 257 PCPs through their primary care center coordinator and completed by 26 (10%
response rate). More respondents were women (76%) in practice for over more than 20 years who reported having 30-40
patients per day and only 1-5 patients diagnosed of RA in the last year. The majority (83%) reported additional rheumatolog-
ical training besides medical school, however they were no familiar with the incidence and prevalence of the disease. Around
67% were aware of the importance of early diagnosis and treatment, however they felt not very confident making the initial
diagnostic (61% “somehow confident” and 35% “not confident”). Main reasons for referral were clinical presentation
(65%), positive rheumatoid factor (46%) and elevation of acute phase reactants (46%). Most PCPs considered the waiting
time for rheumatology prolonged (65%) and very prolonged (22%) and reported insufficient feedback information from rheu-
matologists (60%). Main reasons for delay from PCPs perspective were nonspecific initial symptoms of the disease (48%)
followed by rheumatology long waiting list (39%) (Figure 1). Although 77% indicated using additional resources to improve
their knowledge in RA, all participants stated that they would be interested in receiving more information on early diagnosis,
being the preferred resources a specific e-consult (87%), updated mini guidelines (78%) and face-to face meetings with
rheumatologists (Figure 2).

Conclusion: Most PCPs are aware of the importance of early diagnosis and management of RA but feel uncomfortable
making the initial diagnosis. Non-specific initial symptoms and long waiting lists for rheumatology are the main reasons for

Figure 1: Causes of referral delays

437



delay from PCPs perspective. Resources to improve referral, including e-consult and specific guidelines, are in need as part
of the actual referral program.

Disclosure: C. Bourgeois, None; J. Olmedo Galindo, None; J. Molina, None; G. Fernandez-Plana, None;
J. Martinez-Barrio, None; J. Rivera, None; I. Castrejon, None.
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Background/Purpose: RheumMadness is an online educational initiative developed to engage learners of all levels in social
constructivist learning. Participants were recruited via social media, email, and word of mouth to complete a March Madness
style bracket of 16 teams, representing learning concepts in rheumatology. Additional curricular elements included scouting
reports reviewing each team, a podcast series, and social media-based discussion. One objective of RheumMadness is to
engage medical students and residents in the rheumatology learning community. Therefore, in this analysis we seek to
understand these learners’ experiences in the 2021 and 2022 RheumMadness tournaments.

Methods: Participants were emailed a survey at the completion of the 2021 and 2022 tournaments. For this analysis, we
aggregated responses from early learners (medical students and residents) and advanced learners (attendings and fellows).
Incomplete survey responses were excluded. Surveys assessed participants’ self-reported engagement with each curricu-
lar element according to a 5-point scale (1=never, 5=a great deal/every day). Learner experience was assessed according to

Figure 2: Preferred source of information

438



Community of Inquiry (CoI) presences and sub-domains, as follows: cognitive (triggering, exploration, integration, and reso-
lution), social (affective expression, open communication, group cohesion), and teaching (course design, facilitation, and
direct instruction), according to a 5-point scale (1=strongly disagree, 5=strongly agree). Early learners were asked what
impact RheumMadness had on their interest in rheumatology, with social media posts and survey comments from early
learners reviewed to further explore their experiences. Survey responses from early versus advanced learners were com-
pared with unpaired T-tests.

Results: Of 116 included respondents in 2021 and 2022, 17% (20/116) were early learners (4 medical students and 16 res-
idents) and 83% (96/116) were advanced (50 attendings and 46 fellows). There was no significant difference between early
and advanced learners in self-reported engagement with RheumMadness scouting reports, podcasts, or social media
(Figure 1). Early learners reported stronger learning experiences in knowledge integration (p=0.01), affective expression
(p=0.02), the overall social presence (p=0.01), direct instruction (p=0.01), and the overall teaching presence (p=0.005),
(Table 1). Early learners’ interest in rheumatology was impacted by RheumMadness as follows: 17 (85%) increased,
3 (15%) no change, 0 (0%) decreased. Social media posts and survey comments further illustrate early learners’ experiences
(Table 2).

Conclusion: Early and advanced learners had similar patterns of engagement in RheumMadness. However, early learners
indicated that RheumMadness helped them understand fundamental concepts in the tournament (knowledge integration)
and gave them a sense of belonging in the rheumatology community (affective expression) more than advanced learners.
Thus, RheumMadness is a useful tool for increasing interest in rheumatology and connecting interested trainees to this
specialty.

Early learners and advanced learners reported similar levels of engagement. Participants were asked to estimate their frequency of interacting with
reading scouting reports, listening to podcasts, reading/posting social media using the following scale: 1=never, 2=rarely (once or twice), 3=occa-
sionally (about once per week), 4=a moderate amount (several times per week), 5=a great deal (about every day). The bars represent average
Likert scores ±1 standard deviation for each group.
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Sample Twitter and post-survey comments with associated sub-domains expressed.

Early learners reported more engagement in most CoI sub-domains, most notably integration, affective expression, overall social presence, direct
instruction, and overall teaching presence. Data are represented by average Likert scores for each CoI question (scale 1-5) and % agree, which
represents the percent of participants who chose agree (4) or strongly agree (5) in each sub-domain.
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Background/Purpose: Physical presence of both patients and learners in clinic settings have been reduced during the
coronavirus (SARS-CoV-2) pandemic. Learners and teachers alike have had to utilize virtual learning to supplement some
of the lost opportunities for in-person teaching and patient encounters.

At our academic medical center, a collaborative multi-specialty effort has led to creation of self-study modules for use by
trainees during their rheumatology rotation or beyond. Monoarthritis has been chosen as one particularly high-yield topic for
which a learning module was created. The goal of this study was to assess whether our monoarthritis module would increase
understanding of high-yield Rheumatology topics among medical students and internal medicine residents. If improvement is
seen, this module could be published virtually and used by trainees in both our and other academic medical centers.

Methods: The study was conducted at Virginia Commonwealth University Health System. We developed a PowerPoint
module for independent study designed to require approximately twenty minutes to review. Within the module are links to
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pre- and post-tests containing the same ten multiple-choice questions developed by the authors regarding evaluation and
management of monoarthritis. Answers to these questions were not revealed to learners until after completing the post-test.
Internal medicine residents and medical students rotating in Rheumatology were asked to complete the pre-test, review the
module, then complete the post-test. Data was collected and stored on secure software, then analyzed using two-tailed
paired student’s t-test.

Results: Eighteen trainees completed both the pre-test and post-test. Thirteen were internal medicine residents and five
were medical students. Mean scores for pre-test and post-test by question are shown below (Figure 1). Aggregate pre-test
mean was 68.9% correct (SD = 26.1%) and post-test mean was 92.2% correct (SD = 7.5%), with an absolute mean
improvement of 23.3% (p-value = 0.002). Pre-test scores were not significantly different between residents and students.

Conclusion:Our data suggests an improvement in trainee knowledge regarding monoarthritis after completing this module,
among medical students and residents alike. Virtual high-yield modules allow for flexible independent learning to augment a
multifaceted approach to complex subjects. We plan to include this module as part of a comprehensive virtual Rheumatol-
ogy curriculum that is still being developed. We hope this curriculum can help demystify the field of Rheumatology for med-
ical students and improve both In-Training Examination (ITE) and board exam scores for internal medicine residents.

Disclosure: E. Dombrosky, None; S. Danielides, None; A. Nandan, None; B. Rubinstein, None.
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Background/Purpose: RheumMadness is an online social constructivist learning activity for the rheumatology community.
Knowledge co-creation by learners is key to social constructivist learning. Thus, we guided the development of “scouting
reports” (SR), created by RheumMadness participants, to teach others about key concepts in the tournament. In this proj-
ect, we seek to understand the educational experience of SR creators in RheumMadness 2021 and 2022.

Methods:We invited rheumatology fellowship programs to create the SRs (one per program). To guide their efforts, we pro-
vided a blank SR template, an example SR, instructional videos, a SR “primer” (Figure 1), and feedback from the leadership
team. We counted the number of fellows and attendings involved in SR creation (excluding leadership team). To understand
the experience of SR creators, we analyzed responses on a survey sent after the 2021 and 2022 RheumMadness tourna-
ments. The 2022 survey asked SR creators questions about their experience with SR creation. In addition, we analyzed
SR creators’ self-reported engagement with the curricular elements of RheumMadness and their perceived educational
experience as expressed in the three presences of the Community of Inquiry framework (cognitive, social, and teaching).
After aggregating responses from 2021 and 2022, we used unpaired T-tests to compare responses from fellows involved
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in SR creation to fellows who participated in RheumMadness but did not create a SR. This analysis excluded attendings to
avoid confounding from different training levels in the two groups.

Results: In total, SR contributors included 48 authors (44 fellows, 4 faculty) from 14 fellowship programs in 2021 and
61 authors (42 fellows, 19 faculty) from 13 fellowships in 2022, resulting in 32 total SRs. Response rates of SR creators on
the survey was 29% (14/48) in 2021 and 44% (27/61) in 2022. Of the 2022 respondents, over 85% agreed or strongly
agreed that creating a SR was fun, educational, and increased interest in reading other SRs (Figure 2). After aggregating
responses from 2021 and 2022, fellows who created a SR (n = 29) and those who did not create a SR (n = 17) reported

Figure 1: Example from primer sent to SR creators responsible for the “Cells” Region of RheumMadness 2022.

Figure 2: RheumMadness 2022 survey responses on participants’ experiences with scouting report creation (n = 27).
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similar engagement with reviewing other SRs and the podcast. However, those who did not create a SR had higher engage-
ment on social media (Table 1). Likewise, fellows who created a SR and those who did not create a SR had experienced sim-
ilar levels of the cognitive and teaching presences, but those who did not create a SR reported higher levels of the social
presence (Table 1).

Conclusion: In 2021 and 2022, RheumMadness engaged learners from different institutions in the creation of learning
resources for other participants in the tournament, consistent with social constructivist theory. Participants found SR crea-
tion to be fun and educational. Our comparison of fellows’ educational experiences with RheumMadness reveals two dis-
tinct groups: (1) those who engaged with RheumMadness primarily within their own program through SR creation, and

Table 1: Aggregate post survey responses from RheumMadness 2021 and 2022 SR creators and SR non-creators on engagement with curric-
ular elements of RheumMadness and perceived educational experience.
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(2) those who did not create a SR but engaged with RheumMadness through social media. Regardless, both groups had a
meaningful educational experience, as evidenced by high cognitive and teaching presences.

Disclosure: A. Garren, None; G. Katz, None; L. He, None; M. Macklin, None; B. Kellogg, None; C. Bair, None;
m. Sparks, Renal Research Institute, American Board of Internal Medicine, NephJC, American Journal of Kidney Dis-
eases, Kidney360, Kidney Medicine, ASN Kidney News, KCVD Membership & Communications Committee- AHA,
Elsevier- Nephrology Secrets, KCVD Scientific & Clinical Education Lifelong Learning Committee (SCILL)- AHA, NKF
North Carolina; L. Criscione-Schreiber, GlaxoSmithKlein(GSK), UCB; d. leverenz, Pfizer, Rheumatology
Research Fund.
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Background/Purpose: Musculoskeletal ultrasound is an important training tool in rheumatology fellowship. The University
of Wisconsin rheumatology fellowship has offered musculoskeletal ultrasound (MSUS) training as a structured part of its cur-
riculum since 2013. The fellows learn ultrasound, primarily by doing US guided procedures with direct supervision by a
MSUS certified rheumatologist.;

Methods: The MSUS curriculum takes place over two years. It is integrated into the fellows’ schedule and consists of par-
ticipation in ultrasound clinic one afternoon per week. Figure 1 shows the curriculum year plan. During ultrasound clinic, fel-
lows receive individualized teaching on diagnostic and therapeutic ultrasound guided procedures. Fellows perform
procedures from day one to enhance learning and applicability. Didactic training comprises i) an introductory lecture review-
ing US fundamentals and standard joint views, ii) a “knobology” lecture focusing on technical aspects, and iii) pre-recorded

Figure 1. MSUS curriculum for University of Wisconsin rheumatology fellowship.
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monthly lectures with assignments to enhance asynchronous learning. Monthly assignments focus on selected joints,
salivary gland ultrasound, and identifying pathology. Fellows have access to ultrasound machines at multiple clinical sites
where they are encouraged to practice ultrasound on their own. Evaluations include direct, real-time feedback, monthly
graded assignments, quarterly assessment of milestones and progression in skills, and biannual evaluation as a part of
fellows’ overall competency evaluation. Fellows are provided support and encouraged to apply to USSONAR or similar
MSUS training course during their second year. In total, the fellows perform a minimum of 150 procedures and ultra-
sound examinations during the course of their fellowship which allows fellows to satisfy criteria to sit for the MSUS in
Rheumatology (RhMSUS) examination through the American College of Rheumatology (ACR) upon completion of
fellowship.

Results: Of the 11 fellows who have been offered US training since 2013, 9 fellows have completed training. 5/9 obtained
USSONAR scholarship and 5 are RhMSUS certified, with one fellow preparing to take the exam. Of the graduated fellows,
7/8 fellows are currently using MSUS in their clinical practice.

Conclusion: The University of Wisconsin has established a successful MSUS curriculum comprising supervised proce-
dures, individualized training, regular assignments, and scheduled feedback. We demonstrate our curriculum’s success in
training fellows competent in MSUS with high passing rates on the RhMSUS exam and incorporation of MSUS into clinical
practice after graduation. Unique aspects of our curriculum include an emphasis on performing procedures from day one,
and the integration into both fellow and attending schedules. Next steps include further refinement of the teaching curriculum
and increasing exposure for those who desire additional specialized training.

Disclosure: A. Chodara, None; S. McCoy, Novartis, Bristol-Myers Squibb(BMS); J. Arnason, None.
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Background/Purpose: Developing competence in musculoskeletal point of care ultrasound (MSK POCUS) involves mas-
tery of 3 key domains: image acquisition, image interpretation, and incorporation of findings into clinical decision making.
Hands-on experiential learning is essential for the development of competence, but other teaching methodologies including
interactive self-teaching tools have gained popularity in recent years in the context of the COVID-19 pandemic. Little is
known regarding the extent of mastery that can be obtained through the use of such tools in each key competence domain
or whether mastery of each domain is interdependent on mastery of the others. We have previously shown that a self-
directed web-based module may improve skills in interpreting knee US pathology. Here, we present results from a pilot
cohort of internal medicine residents who completed a hybrid online and in person knee US curriculum.
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Methods: 5 primary care track internal medicine residents were assigned a web-based module we designed to teach 3 US
views of the knee, including transducer placement, normal anatomy, and common pathology in each view. US physics, per-
tinent artifacts, and indications for MSK POCUS are also featured. Residents then participated in a single hands-on scanning
session with an MSK ultrasound trained instructor. Residents were assessed with an online pre and post-test after module
completion followed by an observed structured clinical examination (OSCE) during which they were asked to reproduce the
3 protocol views on a standardized patient model and take a written test with items assessing each of the 3 key competency
domains for mastery of MSK POCUS. A survey gauging prior US exposure, confidence in performing the protocol following
each component of the curriculum, and satisfaction with the course was also administered.

Results: Module post-test data show that 4/5 residents were able to accurately identify images showing effusion, OA, the
double contour sign of gout, and chondrocalcinosis while none could identify pathology prior to completing the module.
None of the residents were able to produce interpretable images in all 3 protocol views. Written exam scores ranged from
46.7% to 86.7% with an average score of 72%. Analysis of results in each of the 3 key competency domains showed aver-
age scores of 56% for image acquisition, 76% for image interpretation, and 84% for incorporation of findings into clinical
decision making (Table 1). 4/5 residents indicated they found the curriculum useful for clinical practice and all indicated they
would like to take additional web-based instructional modules for MSK POCUS training in future.

Conclusion: The inability of residents to produce interpretable images from our 3 view US protocol of the knee following this
brief curriculum suggests there is a minimum threshold of hands-on experience needed to obtain images that was not
reached by this cohort. Results of the web-based module and written exam provide further evidence that image interpreta-
tion skills may be learned independent of image acquisition skills.

Disclosure: A. Long, None; N. Madsen, None; W. Novak, None; H. Rahimi, None; B. Marston, None.
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Background/Purpose: The goal of this study is to report the trends in the match results of International Medical Graduates
(IMGs) from 2008-2020 into Rheumatology fellowship programs in the United States (US).

Methods: The reports from the National Resident Match Program (NRMP) data were accessed for years 2008-2020
through their website. Data specific to programs and information concerning rheumatology fellowship match were retrieved
for US MD, osteopathic (DO) US IMG and non-US IMG applicants. Variables collected for each year included the number of
positions, number of applicants in each group, positions filled/unfilled, and fill rate of each group. “Charting outcomes in the
match” were used via NRMP website for gathering data on detailed analysis of applicant characteristics – such as
United States Medical Licensing Examination (USMLE) Step 1 and 2 scores, number of research experiences, number of
abstracts/publications, and additional degrees obtained. Simple linear regression analysis to determine significance in the
trends over time was performed, p< 0.05 was considered significant.

Results: Rheumatology programs increased by 19.5% within the span of 12 years (p < 0.001), from 95 in 2008 to 118 pro-
grams in 2020, with an average annual increase of 1.8%. Number of rheumatology fellowship positions increased by 33.7%
(p < 0.001), from 165 to 229, within this timespan, with the average annual increase of 3.34%. The fill rate has increased by
5%, resulting in 97.2% positions filled in 2020. Even though the percentage of US MDs has decreased from 55.3% to
43.4%, the total number of MDs has increased from 84 to 105 (p = 0.02). The proportion of US DOs has increased from

Figure 1: Depicting fill rate for Rheumatology by different applicants between 2008-2020
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6.6% (10 in 2008) to 14.5% (42 in 2020) (p < 0.0001). Strikingly, the year 2020 saw a 14.3% annual decrease in MDs com-
pared to a 40.5% annual increase in DOs, relative to year 2019. While the total percentage of all IMGs (US and non-US)
among filled positions has remained the same, the proportion of US IMGs has doubled from 7.2% to 14.5% (p = 0.03),
and the percentage of non-US IMGs has decreased from 30.9% to 24.8% (p = 0.038). [All trends summarized in
Figure 1]. None of the applicants had additional degrees. The mean Step 1 and Step 2CK scores for US and non-US IMG’s
increased during this period. Overall, non-US IMGs had slightly more research and volunteer experience than the US IMGs.

Conclusion: Rheumatology has been growing as a sub-specialty over the last 12 years, with an increase in yearly fill rate.
Overall, the proportion of US DOs and US IMGs has increased over the years. Rheumatology is becoming a competitive
specialty with increased average Step scores and number of experiences required for the applicants.

Disclosure: T. Ajayi, None; A. Rasendrakumar, None; K. Singh, None; S. Skopelja-Gardner, None;
A. Khanna, None.
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Background/Purpose: RheumMadness, an online educational initiative in which 16 rheumatology concepts compete as
teams, completed its second season in 2022. In its first year, RheumMadness demonstrated success in engaging learners
using the Community of Inquiry (CoI) framework, which evaluates cognitive, social, and teaching “presences.” After imple-
menting changes to the tournament for its second year, we aimed to evaluate the educational experience of RheumMad-
ness participants over its first two years.

Methods: RheumMadness consists of 16 rheumatology concepts that compete in a four-round single-elimination bracket.
In 2021, the teams were based on specific manuscripts (e.g., clinical trials, guidelines) recently published in the rheumatol-
ogy literature; in 2022, the teams were designed to represent broad rheumatology concepts with 1-2 base articles that pro-
vided an overview of those concepts. Scouting reports, describing the background and significance of each team and the
projected chances of winning the tournament, were written largely by trainees ( >40 in 2021 and >60 in 2022). Participants
in the tournament submitted brackets of predicted outcomes, and winners of each round were decided by a 7-member Blue
Ribbon Panel (BRP) of rheumatologists. In 2022, an email newsletter was established in an attempt to increase participation
outside of social media (SoMe). Participants completed surveys assessing RheumMadness engagement and learning expe-
rience using questions adapted from a validated CoI survey. Likert scores ranging from 1 (“strongly disagree”) to 5 (“strongly
agree”) were used. Comparisons between 2021 and 2022 were done via unpaired T tests.
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Results: Engagement in RheumMadness 2021 and 2022 is summarized in Table 1. In 2022, there were more brackets sub-
mitted (121 vs. 100). While there were fewer podcast episodes in 2022, there were more downloads per episode (245 vs.

Table 1. Direct metrics of engagement with RheumMadness, 2021 and 2022. *Twitter engagements included interactions with tweets such as
likes, retweets, and replies.

Table 2. Participant characteristics and engagement, 2021 vs 2022. All values reported as n (%) unless noted otherwise. APP: Advanced practice
provider.
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163) in 2022. On Twitter, there were similar numbers of posts (556 vs 570), but engagements (likes, retweets, replies) were
slightly lower in 2022 (1,930 vs. 2,392). Among participants who completed post-tournament surveys, characteristics and
engagement were similar between the two years (Table 2). There was high engagement in all CoI presences, with mean
Likert scores ranging from 3.5 to 4.5; there were no significant differences between the two years (Figure 1).

Conclusion: RheumMadness engagement and educational experience were high in the first two years of the tournament.
There was a small reduction in engagements with posts on SoMe in 2022, though learners also had the ability to engage with
RheumMadness through the introduction of a newsletter. Broadening the scope of topics reviewed in the tournament had
no net impact on the CoI presences with which participants engaged.

Disclosure: G. Katz, None; A. Garren, None; L. He, None; B. Kellogg, None; M. Macklin, None; C. Bair, None;
m. Sparks, Renal Research Institute, American Board of Internal Medicine, NephJC, American Journal of Kidney Dis-
eases, Kidney360, Kidney Medicine, ASN Kidney News, KCVD Membership & Communications Committee- AHA,
Elsevier- Nephrology Secrets, KCVD Scientific & Clinical Education Lifelong Learning Committee (SCILL)- AHA, NKF
North Carolina; L. Criscione-Schreiber, GlaxoSmithKlein(GSK); d. leverenz, Pfizer, Rheumatology Research Fund.
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Figure 1. Participant educational experience using the Community of Inquiry framework, 2021 vs 2022. All comparisons between 2021 and 2022
are not statistically significant.
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Background/Purpose: A mission statement is an action-oriented statement that declares the purpose of an organization
and how it serves its customers. Over the past decades, mission statements have been adopted by graduate medical edu-
cation programs, including adult rheumatology fellowship programs, as a means to clarify program goals and visions, as well
as to attract potential applicants. The investigators use a two-phase mixed-methods approach to characterize these mis-
sion statements in order to identify the principles and values emphasized across rheumatology training programs.

Methods: Amulti-institutional group of investigators from different stages of training, frommedical student to program direc-
tor, was assembled to ensure diversity of voices. The group designed a sequential mixed-methods study that first used qual-
itative techniques to identify themes and then followed up with quantitative methods to determine the frequency of such
themes. The sole inclusion criterion was listing in the Association of American College’s Electronic Residency Application
Service Database. Through internet searches via Google, mission statements for each program were collated into Microsoft
Excel.

First, as part of a grounded theory approach, the investigators utilized constant comparison for open coding, followed by
selective coding and axial coding to determine codes, themes, and domains until reaching thematic saturation. Secondly,
these codes were applied to each of the programs. Descriptive statistics were then employed to determine the frequencies
among the entire set of fellowship programs.

Results: Among the 126 adult rheumatology fellowship training programs, 86 (68.3%) had mission statements posted on
their websites. These were included for further qualitative and quantitative analysis. 27 codes, 4 themes, and 2 domains
emerged. The 2 overarching domains included "Structure of statements modulates tone of the message" and "Content
reflects the promise of programs to current and future fellows." Within the "Structure" domain, investigators characterized
two themes: "Coherence as mission statements," (with three codes: the long-form essay, the mantra and the list), and "Inde-
pendence of message," (with two codes: declarations and comparisons). Likewise, within the "Content" domain, there were
two themes:"Impartment of specialized skills" (Clinical, Research, and Teaching Skills) and "Reflection of program values"
(Links to belief systems, Advocacy of diversity, equity, and inclusion [DEI], and Promotion of humanistic practice)

These codes were then applied to the 86 available programs. The majority (61 [70.9%]) were long-form essays composed of
three or more sentences. 52 (60.4%) were declarations while 37 were comparators. 85 (98.8%), 78 (90.6%), and 32 (23.2%)

452



mentioned clinical practice, research, and teaching skills, respectively. 16 (18.6%) and 35 (40.7%) addressed advocacy of
DEI and humanistic practice, respectively.

Conclusion: Our analysis of rheumatology fellowship mission statements indicates that programs focus heavily on clinical
practice and research. Advocacy of DEI and humanistic practice (including wellness, compassion, and community service)
remains under-represented.

Disclosure: I. Kournoutas, None; A. Feng, None; N. Wiemer, None; C. Zahn, None;M. Lucke, UCB, ChemoCentryx;
B. Kumar, None.
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Background/Purpose: The pediatric rheumatology workforce faces a critical shortage. The recent ACR Pediatric Rheuma-
tology Workforce Study projects that by 2030, modest expansion of the 300 existing providers will be unable meet a twofold
excess demand.1 One way to address the workforce gap is to train physicians with dual residency in both medicine and
pediatrics (MP) who are prepared to treat populations in child- and adulthood. We explored career paths of the MP resi-
dency trained rheumatology workforce to better understand how to improve access to rheumatology care for patients
< 18 years of age.

Methods: We used a mixed-methods approach of primary and secondary data to identify and survey the MP residency
trained rheumatology workforce. We recruited 1) ABIM certified rheumatologists, 2) ABP certified rheumatologists, 3) ACR
members, and 4) a compiled list derived from adult and/or pediatric rheumatology fellowship program directors. From
4/2021-6/2021, an email survey that characterized training background, career path, and demographics was administered
by the ACR Committee on Training and Workforce Issues Medicine-Pediatrics workgroup. 144 MP residency trained
attending and fellow rheumatologists were identified, with a survey response rate of 46% (66/144). 59 were attending rheu-
matologists. Data were summarized with descriptive statistics.

Results: Of 59 respondents, more than half (53%) were trained in combined adult and pediatric rheumatology, 42% in adult
rheumatology only, 5% in pediatric rheumatology only Table 1. 90% were board certified in both adult and pediatric medi-
cine and 51% were board certified in both adult and pediatric rheumatology. 88% of respondents treated patients
< 18 years old. 64% noted that care of children comprised >25% of their practice. The majority (54%) had less than 10 years
of post-fellowship work experience. The majority worked in urban (55%) and/or academic settings (58%) and had salary
support from adult medicine (60%). The density of MP trained rheumatologists was greatest in the US South.
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Conclusion: Most MP residency-trained rheumatologists cared for pediatric-aged patients; although only 51% became
board certified in pediatric rheumatology leading to a loss of potential pediatric rheumatology specialists. One way to
address workforce shortages in pediatric rheumatology is to identify and mitigate barriers to career paths for MP residency
trained rheumatologists who aim to care for patients < 18 years of age.1Correll C, et al. Arthritis Care Res.
2022;74:340-348

Disclosure: K. DeQuattro, None; C. Edens, None; C. Herndon, None; B. Marston, None; B. Jonas, None.

Table 1. Career Features of Medicine-Pediatrics Residency-Trained Rheumatologists (n=59)
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Background/Purpose: Rheumatoid arthritis (RA) is more common in females than males. Moreover, males and females
may have different disease courses and burdens, but data on these sex differences are lagging behind. Disease burden
can be measured with patient-reported outcomes (PROs) and recently International Consortium for Health Outcomes Mea-
surement (ICHOM) agreed upon which domains are most relevant for RA patients. These domains are pain, fatigue, activity
limitation, overall emotional and physical health impact, work/school/housework ability, and productivity. Although the
domains are to a certain extent addressed in previous literature, they have never been addressed all at once. Therefore,
our aim is to explore the effect of sex differences on all patient-relevant outcome domains for newly-diagnosed, DMARD
naïve, early RA patients over a five-year follow-up period.

Methods: For this analysis, we selected all RA patients (n = 507), according to 1987 and/or 2010 criteria, of the tREACH
trial. The tREACH was a multi-center, single-blinded, stratified randomized controlled trial with a treat-to-target approach.

Table 1: Baseline characteristics and PROs of females and males with rheumatoid arthritis
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Following PROs were compared between females and males: pain (10-point Likert scale), fatigue (FAS), functional ability
(HAQ-DI), general health (VAS), quality of life (EQ-5D-3L and SF-36, including physical (PCS) and mental (MCS) component
score), possible anxiety disorder and depression (HADS), and productivity loss (WPAI). An adjusted linear mixed model
(LMM) and mixed-effects logistic regression model (GLMM) were used to compare them over time. The models were
adjusted for age, initial treatment, DAS, and baseline PRO. PRO comparisons between sexes at diagnosis, after 2 and
5 years were made by Student’s t-test, chi-squared test, or Wilcoxon rank-sum test. Effect sizes were weighted against
the minimal clinically important differences (MCIDs) for each PRO.

Results: Of the 507 RA patients, 343 were female (68%). The diagnosis was made at a younger age (mean(S.D)) in women
(52(14)) compared to men (57(14)). Although the baseline DAS score was similar between the sexes, the TJC (median(IQR))
was higher for females (11(6–16)) compared to males (7(3–13)). Disease activity improves over time in both sexes, but
females have a more active disease compared to males (β=0.39 (95% CI 0.32, 0.45), P< 0.001)). After correction for possi-
ble confounders, including disease activity, females scored worse than males on following PROs: HAQ (β=0.08 (95% CI

Figure 1: Disease activity and patient-reported outcomes (over time)
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0.04, 0.12), P< 0.001), fatigue (β=0.75 (95% CI 0.29, 1.21), P=0.001), morning stiffness duration (β=0.19 (95% CI 0.81,
0.030), P=0.001), and the PCS (β=-0.80 (95% CI -1.49, -0.12), P=0.020) and MCS (β=-0.73 (95% CI -1.38, -0.08),
P=0.028) of the SF-36 (figure 1). Additional analyses at 2 and 5 years showed that effect sizes of adjusted sex differences
for EQ-5D-3L (only 5 years), HAQ-DI (only 2 years), fatigue (2 and 5 years), and the PCS (2 and 5 years) of the SF-36 were
larger than the MCID.

Conclusion: Disease activity and disease burden are intertwined and both improve with a treat-to-target approach. Never-
theless, females experience more problems in the activity limitation domain compared to men, which cannot entirely be
explained by the difference in disease activity.

Disclosure: G. Koc, None; P. de Jong, None.
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Background/Purpose: To evaluate (i) whether neural networks can distinguish seropositive rheumatoid arthritis (RA+),
seronegative RA (RA-), and psoriatic arthritis (PsA) using MRI data based on the structural inflammation patterns.

Methods: Neural networks based on the ResNet [1] architecture were trained to distinguish (i) RA+ vs. PsA, (ii) RA- vs. PsA
and (iii) RA+ vs. RA- using hand MRI data. MR sequences consisted of five different sequences (T1 coronal, T2 coronal, T1
coronal and axial fat suppressed contrast-enhanced (CE), and T2 fat suppressed axial). Two neural network trainings were
performed, where (i) the neural network had access only to MR data and (ii) then to MR and clinical and demographic data
(Figure 1). Using a specialized visualization technique for the neural networks (occlusion) the regions most important for
the network were recorded and correlated to the respective anatomical regions by an experienced rheumatologist [2,3].

Results: The dataset consisted of MRI scans from 502 patients (135 RA-, 190 RA+, 177 PsA) (Table 1). Differentiation
between disease entities as measured by the AUROC was 75% (SD 3%) for RA+ vs PsA, 74% (SD 8%) for RA- vs PsA,
and 67% (6%) for RA+ vs RA-. All MR sequences were important for neural network performance, but without contrast-
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Figure 1: Neural network combining all MR sequences along with the optional additional clinical and demographical data. The prediction for a sin-
gle case is formed by averaging the prediction of all sequences and the clinical data.

458



enhanced sequences, the difference in performance was marginal. Adding demographic and clinical parameters to MR
dada did not improve the performance of the neural network significantly. Interestingly, the regions important for the network
were regions, which also had clinical relevance (Figure 2).

Conclusion: Neural networks can help distinguish between different forms of inflammatory arthritis based on MRI inflamma-
tory patterns, apparently focusing on regions of clinical relevance.
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Figure 2: MR image with the overlay of the attention map generated by the neural network for a patient affected by PsA. Arrows mark regions of
pathological joint changes (soft tissue inflammation and enthesitis).
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Background/Purpose: The number of elderly patients with rheumatoid arthritis (RA) has been constantly increasing. As of
December 2021, 50.3% of the patients with RA who participated in the Institute of Rheumatology, Rheumatoid Arthritis
(IORRA) cohort were 65 years or older. In patients with elderly-onset RA, the decline in activities of daily living (ADL) due to
RA has significant impact on their vital prognosis. Early control of disease activity of RA can contribute to maintenance of
ADL and prevention of the RA progression. However, special consideration should be given to management of RA in the
elderly patients because of the increased frequency of comorbidities and adverse events. The actual status and sequelae
of medical treatment for patients with elderly-onset early RA have not been clarified in the real world. In this study, we longi-
tudinally investigated the outcomes of treatment and unfavorable clinical events in patients with elderly-onset early RA in a
clinical setting.

Methods: Among the patients with RA enrolled in the IORRA from 2000 to 2016, the patients with early RA (disease duration
of RA within 2 years) who were aged ≥65 years (≥65 years group) and those who were < 65 years (< 65 years group) were

Figure 1.Comparison of the changes in the Disease Activity Score in 28 joints (DAS28) and Japanese version of Health Assessment Questionnaire
(J-HAQ) in ≥65 years group and <65 years group for 5 years

460



enrolled in this study. The primary endpoint was changes in the Disease Activity Score in 28 joints (DAS28) and Japanese
version of Health Assessment Questionnaire (J-HAQ) for 5 years. The secondary endpoint was incidence rates of pre-
specified adverse events (death, major adverse cardiovascular event [MACE], malignancy, hospitalization due to infection,
herpes zoster, and fracture) up to 5 years. Association of the age group with each event was assessed using Cox regression
analysis stratified by the year of enrollment.

Results: There were 813 patients in the ≥65 years group (mean age 72.0 years, female 72.0%, mean disease duration of RA
0.78 years, DAS28 3.88, J-HAQ 0.82, RF-positive 68.1%, ACPA-positive 64.5%) and 2,457 patients in < 65 years group
(mean age 48.3 years, female 83.7%, RA disease duration 0.77 years, DAS28 3.67, J-HAQ 0.58, RF-positive 75.4%,
ACPA-positive 79.1%). The proportions of patients using methotrexate and biological disease modifying antirheumatic
drugs were 70.6% and 8.4% in the ≥65 years group, respectively, and 81.6% and 19.4% in < 65 years group, respectively,
during the observation period. Mean DAS28 and J-HAQ improved promptly after 1 year of enrollment in both groups. Mean
DAS28 and J-HAQ in the < 65 years group were < 2.6 and < 0.5, respectively, on and after Year 2, but in ≥65 years group,
mean DAS28 remained >2.6 and mean J-HAQ deteriorated after Year 2 (Figure 1). The incidence rates of death, MACE,
malignancy, hospitalization due to infection, herpes zoster and fracture were significantly higher in the ≥65 years group com-
pared to < 65 years group (Table 1).

Conclusion: Our study indicated that patients with elderly-onset early RA could achieve LDA although it was difficult for
these patients to achieve clinical remission and maintain long-term functional remission. In addition, patients with elderly-
onset early RA have a higher risk for unfavorable clinical events than those with younger-onset early RA.

Disclosure: N. Sugitani, None; E. Tanaka, Bristol-Myers Squibb(BMS), Eli Lilly, GlaxoSmithKlein(GSK), Boehringer-
Ingelheim, Asahi Kasei Corp., Astellas Pharma Inc., Ayumi Pharmaceutical Co., Chugai Pharmaceutical Co., Ltd.,
Daiichi-Sankyo, Inc., Eisai Co., Ltd., Gilead Sciences, Inc., Kyowa Pharma Chemical CO., Ltd., Mitsubishi Tanabe
Pharma Co., Mochida Pharmaceutical Co., Ltd., Nippon Kayaku Co., Ltd., Teijin Pharma Ltd., Takeda Pharmaceutical
Co. , Ltd., UCB Japan Co. Ltd., Viatris Japan, AbbVie Japan GK, Pfizer Japan Inc., Janssen Pharmaceutical K.K.;
E. Inoue, Bristol-Myers Squibb(BMS), Nippontect systems; K. Watanabe, None; M. Abe, None; E. Sugano, None;
K. Saka, None; M. Ochiai, None; R. Yamaguchi, None; K. Ikari, AbbVie/Abbott, Bristol-Myers Squibb(BMS), Eli Lilly,

Table 1. Incidence and the hazard ratio of each unfavorable clinical event in the ≥65 years group compared with <65 years group for 5 years
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Background/Purpose: Effective RA therapies should not only improve joint signs and symptoms, but also mitigate addi-
tional disease-related consequences, such as the increased risk of cardiovascular (CV) disease.1 Although novel DMARD
therapies effectively control RA disease activity, the impact on CV risk appears variable.2 Identifying validated predictive
response biomarkers (BM) associated with existing therapies would advance clinical decision making and guide develop-
ment for precision medicine approaches. This exploratory analysis assessed the utility of serum CV BM for predicting clinical
response in patients with RA from the Early AMPLE (Abatacept versus adaliMumab comParison in bioLogic-naïvE RA sub-
jects with background MTX) study.3

Methods: Early AMPLE (NCT02557100) was a phase 4 head-to-head comparison of treatment response to either abatac-
ept or adalimumab in patients with early RA with an inadequate response to MTX and dual seropositivity for RF and high
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ACPA titers, predicted to favor response to abatacept.3 Data for this analysis were generated by the Olink Target 96 multi-
plex immunoassay platform CV II/III panels (with proximity extension assay), using serum samples collected at baseline
(BL) and week 24 for both treatments. Disease activity was monitored using high sensitivity-CRP, tender and swollen joint
count, DAS28 (CRP), Simplified Disease Activity Index (SDAI), and Clinical Disease Activity Index. Relationships between
CV BM and disease activity were examined via Spearman’s correlations. The prediction model included age, ACPA positiv-
ity, BL disease activity, and shared epitope as covariates.

Results: Among all patients, IL-2 receptor α (IL2RA) was the only CV BM (out of 179 analyzed) that positively correlated with
all disease activity measures at BL (Spearman’s ρ = 0.24–0.58). Change from BL in IL2RA and E-selectin positively corre-
lated with improvement in disease activity at week 24 (all patients; ρ = 0.27-0.39 and 0.31-0.45, respectively). BL levels of
3 CV BM, angiopoietin-1 (ANGPT1), TNF receptor superfamily member 10C (TNFRSF10C), and gastric intrinsic factor
(GIF) showed opposite patterns of association with treatment response for abatacept vs adalimumab (Figure 1). Low BL
levels of TNFRSF10C and high BL levels of ANGPT1 and GIF indicated a higher likelihood of achieving DAS28 (CRP) < 2.6
in patients treated with abatacept (Figure 2). High levels of ANGPT1 (odds ratio [OR] 2.13 [95% confidence interval
(CI) 0.47–3.78]) and GIF (1.93 [0.27–3.60]) and low levels of TNFRSF10C (1.89 [0.14–3.64]) correlated with a higher likeli-
hood of achieving SDAI remission for patients treated with abatacept.

Conclusion: Only 1 CV BM correlated with BL RA disease activity, while 3 CV BM (ANGPT1, TNFRSF10C, and GIF) were
identified as potential BM for predicting clinical response by treatment arm. These results uncover novel links between CV
BM and RA differential response to abatacept and adalimumab, providing new avenues toward continued investigation of
precision medicine approaches. 1England BR, et al. BMJ 2018;361:k1036. 2Santos-Moreno P, et al. RMD Open 2021;7:
e001470. 3Rigby W, et al. Arthritis Res Ther 2021;23:245.Medical writing: Ryan Miller (Caudex), funded by Bristol Myers
Squibb.

Disclosure: Y. Li, None;C. Wu, Bristol Myers Squibb;M.Maldonado, Bristol Myers Squibb; P. Schafer, Bristol Myers
Squibb; S. Bridges, Jr., Bristol Myers Squibb; W. Rigby, Bristol Myers Squibb, AbbVie; V. Bykerk, Janssen, Bristol
Myers Squibb, Crossbridge, Pfizer, Sanofi Aventis, Brainstorm Therapeutics, Amgen, UCB, Gilead, Genzyme Corpora-
tion, Regeneron; J. Buckner, Amgen, Bristol Myers Squibb, Gentiobio, Hot Spot Therapeutics, Janssen, Pfizer, Novo
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Background/Purpose: Patients with RA-associated interstitial lung disease (RA-ILD) suffer from substantial morbidity and
premature mortality. The optimal use of biologic/tsDMARDs in this population is poorly understood. We evaluated bio-
logic/tsDMARD treatment patterns and outcomes in RA-ILD.

Methods: We identified patients with RA-ILD initiating their first biologic or tsDMARD in the Veterans Health Administration
after a diagnosis of ILD between 2006 and 2018. RA-ILD was classified using validated administrative algorithms requiring
multiple RA and ILD diagnostic codes (PPV >70%). Pre-treatment initiation FVC values were obtained from pulmonary func-
tion test output or extracted from clinical notes using a validated natural language processing program, then categorized as
>80%, 60-80%, < 60% predicted, or missing. Patient demographics, health care utilization, comorbidities, and several RA-/
ILD-related factors were extracted from EHR and administrative data warehouses. Respiratory-related hospitalizations and
vital status were identified during the 3-years after treatment initiation using VA administrative data linked to Medicare and
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National Death Index data. We evaluated the associations of FVC values with biologic/tsDMARD selection (non-TNFi/JAKi
vs. TNFi) and treatment outcomes (respiratory hospitalization, death) in multivariable regression models.

Results:We studied 1,046 RA-ILD patients (mean age 68 years, 92% male), of which 67% initiated a TNFi and 33% a non-
TNFi/tsDMARD, including rituximab (n=169), abatacept (n=95), tofacitinib (n=44), and tocilizumab (n=34). Patients with
severe FVC impairment (< 60%) more commonly received a non-TNFi/JAKi, although differences were modest and not sig-
nificant after multivariable adjustment (Table 1). Factors associated with non-TNFi/JAKi selection (referent to TNFi) were
female gender, non-White race, more recent calendar years, higher Elixhauser comorbidity scores, more frequent rheuma-
tology and pulmonology visits, and number of prior DMARDs. Baseline use of methotrexate, sulfasalazine, and NSAIDs
was associated with TNFi treatment. Within 3-years of treatment initiation, 31% (n=320) had a respiratory-related hospitali-
zation and 24% (n=254) died. RA-ILD patients with a baseline FVC < 60% predicted were at increased risk of respiratory-
related hospitalization (HR 1.67 [1.17, 2.36]) and death (HR 1.64 [1.09, 2.45]) compared to those with FVC >80% (Table 2).
Additional baseline predictors of respiratory hospitalization and/or death were older age, glucocorticoid use, RF/CCP posi-
tivity, elevated ESR/CRP, inhaled corticosteroid use, and baseline home oxygen use. Baseline methotrexate use was asso-
ciated with a reduced risk of death.

Conclusion: Severe FVC impairment was predictive of respiratory-related hospitalization and mortality after initiating a bio-
logic/tsDMARD but did not strongly influence treatment selection. Despite poor outcomes in patients with severe FVC
impairment, providers do not appear to select b/tsDMARDs differently which may reflect the paucity of comparative effec-
tiveness and safety data in RA-ILD.

Disclosure: B. England, Boehringer-Ingelheim;M. George, AbbVie, GlaxoSmithKlein(GSK), Chemocentryx; Y. Yang,
None; P. Roul, None; J. Rojas, None; B. Sauer, None; G. Cannon, None; J. Baker, Bristol Myers Squibb, Pfizer, Cor-
Evitas LLC, Burns-White, LLC, RediTrex; J. Curtis, Amgen, Bristol-Myers Squibb (BMS), CorEvitas, IlluminationHealth,
Janssen, Lilly, Myriad, Novartis, Pfizer, Sanofi, UCB, Aqtual, Bendcare, FASTER, GlaxoSmithKlein (GSK), Labcorp, Sci-
pher, Setpoint, United Rheumatology, AbbVie, ArthritisPower; T. Mikuls, Gilead Sciences, Bristol-Myers Squibb, Hori-
zon, Sanofi, Pfizer Inc.
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Background/Purpose: Comorbidities are common in patients with rheumatoid arthritis (RA), but there is little information
regarding the occurrence of distinct comorbidity patterns in patients with RA and how these patterns impact outcomes.
We aimed to examine clusters of patients with RA based on comorbidities and the impact of these clusters on mortality.

Methods: In this retrospective, population-based study, residents of a geographically well-defined area with prevalent RA
on 1-1-2015 were identified from a comprehensive medical record linkage system. Patients were followed for vital status
until death, last contact or 12-31-2021. Diagnostic codes were retrieved for 5-years prior to the prevalence date. Using
2 codes at least 30 days apart, a previously described set of 55 comorbidities were defined. Latent class analysis (LCA)
was used to cluster patients based on comorbidity patterns, and the optimal number of clusters was determined by Bayes-
ian Information Criteria. Standardized mortality ratios (SMR) were used to assess differences in mortality across the clusters.

Results: A total of 1643 patients with prevalent RA (72% female; 94% white; median age 64 years, median RA duration
7 years) were studied. Comorbidities were present in 1548 (94%) of the subjects with 5+ comorbidities present in
980 (59%) subjects.
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LCA identified 4 clusters of patients. Although only comorbidities were used in the LCA, the clusters differed by age, sex,
number of comorbidities, smoking status, body mass index (BMI) and RF/ anti-CCP positivity (Table 1). Cluster 1 (n=686)
included younger patients (median age 55 years) who were less likely to smoke and had fewer comorbidities than those in
the other clusters. At the other extreme, cluster 4 (n=134) included older patients (median age 77 years) with 6+ comorbidi-
ties who were more likely to have smoked. Cluster 2 (n=200) included younger patients (median age 60 years) with 6+
comorbidities and high BMI, while cluster 3 (n=623) included the remaining patients with comorbidities also common in
the general population (median age 72 years, 3+ comorbidities consisting mainly of hypertension, hyperlipidemia and back
problems). Cluster 1 had no increased mortality based on US lifetables (SMR 0.8; 95% confidence interval [CI: 0.55-1.1).
Cluster 4 had the worst survival (SMR 3.5; 95% CI 2.8-4.4). Cluster 2 also had poor survival (SMR 1.6; 95% CI 1.03-2.2),
while the poor survival in cluster 3 was less pronounced (SMR 1.2; 95% CI 0.99-1.4).

Conclusion: Clustering of patients with RA into subgroups based on comorbidity profiles identified distinct groups that
exhibited differing survival outcomes compared with expected mortality in the general population. This demonstrates
comorbidities congregate in some patients, leading to poor prognosis, while other patients may experience fewer comor-
bidities and may have a better survival experience than people without RA. Comorbidity patterns may hold the key to moving
beyond a one-size-fits-all perspective of survival for patients with RA. Further research is needed to elucidate the contribu-
tions of RA disease activity and comorbidity patterns in the long-term prognosis of RA.

Disclosure: C. Crowson, None; T. Gunderson, None; J. Davis, Pfizer; E. Myasoedova, None; V. Kronzer, None;
C. Coffey, None; B. Kimbrough, None; E. Atkinson, None.
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Background/Purpose: Instrumental activities of daily living (iADLs) are complex abilities necessary for independent living
involving higher cognitive functions and decline earlier than basic (b) ADLs in the dementia course. The cognitive function
and iADLs association is not thoroughly understood; motor and physical limitations could interfere with bADLs and iADLs.
Patients with rheumatoid arthritis (RA) are at increased risk for functional limitations. The study examined whether having
RA modifies the association between cognition and iADLs.

Methods: The study included 104 RA cases and 312 participants without RA (≥40 years old; mean (SD) age: 75 (10.4)
years; 33% male; median follow-up: 3.01 (IQR: 1.2, 6.6) years) of a prospective study of cognitive aging in community-
dwelling adults, matched 1:3 for age, sex, education, and cognitive status at cognitive aging study baseline. RA cases sat-
isfied the 1987 ACR classification criteria. iADLs were assessed by the informant-based Functional Activities Questionnaire
(FAQ), a 10-item scale (range 0-30, a higher score indicates more functional difficulties). We used Kruskal-Wallis rank-sum
and Fisher’s exact tests to compare the baseline characteristics between the groups. We used linear mixed-effects models
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to examine the association between cognitive performance (global cognitive z-score; based on assessment with nine neu-
ropsychological tests) and FAQ score adjusted for age, sex, education, and practice effects. Potential effect modification
by RA was examined using an interaction term between cognitive z-score and RA status (yes/no). Estimated coefficients
(b) and standard errors (SE) are presented.

Results: Participants with vs. without RA did not differ in age, sex, years of education, or cognitive status, as expected. Infor-
mants were less likely to report normal activity for participants with RA vs. without RA in two FAQ items at baseline,
i.e., "assemble tax records, business affair, or papers ", (82% vs. 92% normal activity; p=0.024) and "shopping alone for
clothes, household necessities, or groceries," (89% vs. 95% normal activity; p=0.028). There was a borderline statistically
significant three-way (i.e., cognitive z-score*time*RA) interaction (p=0.07); we observed that the increase in FAQ score
(i.e., worse iADLs) per unit decrease in cognitive function might be greater in participants with RA than without RA; i.e., for
every 1-unit decrease in global cognitive z-score, the difference in the annualized rate of change from baseline in the FAQ
total score was b (SE)=0.22 (0.05) (p< 0.001) in the group with RA, and b (SE)=0.07 (0.03) (p=0.006) in the group
without RA.

Conclusion: There is an inverse association between cognitive measurement and FAQ score over time that could be
adversely affected by RA status. Further examination will be helpful to improve our understanding of the implications of these
findings on the interpretation of the FAQ results in patients with RA and possible cognitive impairment (CI), especially as RA
has been associated with CI in previous reports.

Disclosure: M. Vassilaki, F. Hoffmann-La Roche, Biogen, F. Hoffmann-La Roche, Avobis Bio, LLC., Amgen, Abbott
Laboratories, Johnson and Johnson, Medtronic, AbbVie; S. Duong, None; C. Kodishala, None; R. Javed, None;
M. Mielke, LabCorp, Biogen; J. Davis, Pfizer; C. Crowson, None; E. Myasoedova, None.
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Background/Purpose: Interstitial lung disease (ILD) is one of the main comorbidities of patients with RA contributing to an
increased mortality risk [1]. The pathogenesis of RA-ILD remains poorly defined, constituting its early diagnosis a challenge
for clinicians [1]. The endothelium plays a pivotal role in inflammatory diseases and in the pulmonary vascular regulation con-
tributing to the development of vascular dysfunction and the subsequent onset and progression of ILD [2,3]. Accordingly,
the objective of this work was to elucidate the role of monocyte chemoattractant protein-1 (MCP-1), vascular cell adhesion
protein 1 (VCAM-1) and asymmetric dimethylarginine (ADMA), key molecules in endothelial dysfunction, in the pathological
processes of both underlying vascular damage and pulmonary fibrosis in RA-ILD.

Methods: Peripheral venous blood was collected from 21 patients with RA-ILD+ and individuals from 3 comparative groups:
25 patients with RA-ILD-, 21 patients with idiopathic pulmonary fibrosis (IPF) and 21 healthy controls (HC). All the individuals
were recruited from the Rheumatology and Pneumology departments of Hospital Universitario Marqués de Valdecilla, San-
tander, Spain. Serum levels of MCP-1, VCAM-1 and ADMA were measured by enzyme-linked immunosorbent assay.

Results: Patients with RA-ILD+ exhibited significantly higher serum levels of MCP-1, VCAM-1 and ADMA in relation to HC
(p< 0.001 in all cases, Figure 1A-C). Likewise, increased levels of MCP-1, VCAM-1 and ADMA were found in patients with
RA-ILD+ compared to those with RA-ILD- (p< 0.001, p< 0.001 and p=0.023 respectively, Figure 1A-C). It was also the case
when patients with RA-ILD+ were compared with patients with IPF (p< 0.001, p< 0.001 and p=0.001, respectively,
Figure 1A-C).

Conclusion: Our study supports a role of MCP-1, VCAM-1 and ADMA in the underlying vasculopathy in RA-ILD+. Interest-
ingly, an increase of serum levels of MCP-1, VCAM-1 and ADMA may help to identify the presence of ILD in patients with RA
and to discriminate RA-ILD+ patients from those with IPF.

References:

[1] J Clin Med 2019;8(12):2038;
[2] Stem Cell Rev Rep 2018;14(2):223-235;
[3] Atherosclerosis 2012;224(2):309-317.Personal funds, VP-C and SR-M: RD16/0012/0009(ISCIII-ERDF); FG: RICORS
Program (RD21/0002/0025) (ISCIII-EU); RL-M: CP16/00033 (ISCIII-ESF).

Disclosure: V. Pulito-Cueto, None; S. Remuzgo-Martinez, None; F. Genre, None; B. Atienza-Mateo, AbbVie/
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L. Lera-G�omez, None; D. Prieto-Peña, UCB, Roche, Pfizer, Amgen, Janssen, AbbVie/Abbott, Novartis, Eli Lilly;
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Figure 1. Serum levels of MCP-1 (A), VCAM-1 (B) and ADMA (C) in all the individuals of the study. Significant results are highlighted in bold.
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Background/Purpose: Interstitial lung disease (ILD) is associated with significant morbidity and mortality in rheumatoid
arthritis (RA). The key cellular players of RA-ILD remain largely unknown. Alterations in monocyte subpopulations marked
by a shift from classical to intermediate and nonclassical monocytes are associated with RA. There is little information
regarding monocytic-myeloid derived suppressor cells (mMDSCs) and polymorphonuclear (PMN)-MDSCs in RA, and the
studies that have been reported are conflicting. Additionally, there is little to no information on these inflammatory and/or
suppressive cell populations in patients with RA-ILD. Thus, the purpose of this on-going study is to characterize peripheral
blood myeloid cell subpopulations in RA and RA-ILD.
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Methods: Peripheral blood collected from patients with RA (N=10, all RA fulfilled ACR classification criteria), RA-ILD (N=6, all
ILD based upon clinical diagnosis and CT findings), and a convenience sample of comparator patients (N=7, without auto-
immune or systemic inflammatory disease) was processed and immunophenotyped for myeloid cell subpopulations by flow
cytometry on the same day as collection. After removal of debris and doublets, all myeloid cell populations were gated on
live, CD45+, lineage (CD3, CD19, CD56) negative, and CD11b+ cells. Monocytes, PMNs, eosinophils, and MDSCs were
delineated by expression of HLA-DR, CD14, CD16, CD15, CD33 (see Table 1). Subpopulation frequency is reported as a
percentage of total CD45+ cells or of parent population (monocytes) and significant differences across groups were deter-
mined by one-way ANOVA and Tukey’s post-test.

Results: The frequency and differences of the myeloid cell subpopulations across groups are shown in Table 1. Although
total peripheral blood monocyte frequency did not differ across groups, we observed a significantly higher frequency of inter-
mediate monocytes in RA and RA-ILD patients vs. control with the highest frequency observed in RA-ILD. In contrast, clas-
sical monocytes were significantly lower in patients with RA-ILD vs. both RA and control groups. Although non-significant,
increased trends were observed for non-classical monocytes in RA-ILD patients. Eosinophils were significantly higher in
RA-ILD vs. controls. Although there was no difference in PMNs across groups, PMN-MDSCs were significantly increased
in RA-ILD vs. control groups. The frequency of mMDSCs was significantly higher in RA-ILD vs. both control and
RA. Furthermore, the ratio of %monocytes to %mMDSCs differed across groups with a striking shift towards higher
mMDSCs vs. monocytes in RA-ILD (Figure 1).

Conclusion: Flow cytometry-based myeloid cell immunophenotyping in patients with RA-ILD may provide comprehensive
information on immune cell networks that could provide foundation for a better understanding of disease pathogenesis
and more effective management. Our early preliminary results of this ongoing study suggest significant shifts in monocytic
cell subpopulations with increases in intermediate/non-classical monocytes and monocytic-MDSCs as well as increases in
PMN-MDSCs and eosinophils in RA-ILD, shifts that are distinct from RA alone.
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Background/Purpose: RA is a systemic disease that can compromise many aspects of patient health. The increased psy-
chological burden of RA is known and multifactorial, recent studies reported specific beliefs and fears that can be measured.
The Fear Assessment in Inflammatory Rheumatic diseases (FAIR) questionnaire was developed to assess fears in RA and
SpA, based on previous studies on the perspectives and fears of French patients with these diseases. The aim of this study
was to evaluate the performance of FAIR questionnaire in a cohort of patients with RA residing in Argentina and to establish
associations between the score, and sociodemographic and disease characteristics.

Methods:Multicenter, cross-sectional and analytical study. Patients ≥18 years old with diagnosis of RA (2010 ACR-EULAR
criteria) were included. Sociodemographic, and disease characteristics, disease activity, functional status, quality of life,
treatment, proximity to the disease (defined as past or current contact with a relative, friend or partner with RA) and educa-
tional exposure about RA were recorded. Translation and cross-cultural adaptation of the FAIR was carried out according to
international standards. All patients completed the adapted FAIR Argentinian version (FAIR-A), General Anxiety Disorder-7
(GAD-7), and Patient Health Questionnaire-9 (PHQ-9). Statistical analysis: Descriptive statistics. Cronbach’s alpha and
test-retest reproducibility were determined. Association between FAIR-A score, and sociodemographic and disease char-
acteristics was analyzed. A multiple linear regression model was applied.

Results: Two hundred and ten patients were included. Approximately 85% were women with a mean age of 54.5
± 12.4 years, 59% had health insurance and 28% lived alone. Median disease duration was 96 months (IQR 48-144),
91.9% were seropositive for rheumatoid factor, 65.2% had erosive disease, and 33.8% extra-articular manifestations.
Median DAS28 was 3.3 (IQR 2.4-4.6), HAQ-A 1 (IQR 0.5-1.6) and RA-QoL II 6.3 (IQR 5.0-7.6). Ninety eight percent of the
patients received DMARDs, 45.2% NSAIDs, 35.2% systemic corticosteroids (CS). Median FAIR-A score was 61.5 (IQR
36-83), internal consistency was excellent (Cronbach’s alpha= 0.92), with no floor or ceiling effect on the total score. There
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were no redundant questions and the reproducibility was 0.69. There was a moderate correlation with the GAD-7 (r= 0.55)
and PHQ-9 (r= 0.50). A higher FAIR-A score was associated with self-injurious thoughts (p< 0.0001), NSAIDs and CS use
(p= 0.002 and p= 0.03, respectively), and living alone (p= 0.01). The Main determinants of FAIR-A on multiple regression
were higher anxiety level (Beta= 8.33), higher depression level (Beta= 3.52) and younger age (Beta= 2.25).

Conclusion: The performance of the FAIR-A questionnaire was acceptable with excellent internal consistency, good repro-
ducibility, and moderate correlation with the other psychometric measures. Therefore, it proves to be a valid tool to assess
fears in RA.
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D. Klajn, None; J. Caracciolo, None; A. Dellepiane, None; M. Kohan, None; M. Sosa, None; m. correa, None;
M. Machado Escobar, None; M. Yacuzzi, None; D. Guaglianone, None; M. Benegas, None; E. Gonzalez Lobato,
None; E. Kerzberg, None; S. Petruzzeli, None; B. De la Puente Perez, None; S. Papasidero, None.

Abstract Number: 0251

Nuclear Factor of Activated T Cells Cytoplasmic 1 as a Potential
Biomarker of Increased Cardiovascular Risk in Patients with Early
Rheumatoid Arthritis

Sara Remuzgo-Martinez1, Fernanda Genre1, Veronica Pulito-Cueto2, Alfonso Corrales1, Virgi Portilla1, Leticia Lera-
G�omez1, Belén Atienza-Mateo1, María Sebasti�an Mora-Gil1, J Gonzalo Ocejo-Vinyals3, Oreste Gualillo4, Ricardo Blanco5,
Ivan Ferraz Amaro6, Santos Castañeda7, Raquel Lopez Mejias2 and Miguel Ángel Gonz�alez-Gay8, 1Research Group on
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Background/Purpose: NFKB1, NKIRAS1, NFATc1, NFATc2 and MTHFR, inflammation and immune response-related
genes, predispose to the increased risk of cardiovascular (CV) disease in patients with RA [1-2]. Nevertheless, the molecular
mechanisms by which these genes exert this role remain to be elucidated. In this regard, the assessment of the expression
of these genes is pivotal to explain their functional role. Accordingly, the aim of this study was to determine the expression of
these relevant genes in a well-defined cohort of RA patients.

Methods: A total of 83 disease-modifying antirheumatic drug-naïve patients with early RA [3] from Hospital Universitario
Marqués de Valdecilla (Santander, Spain) were included in this study. The relative mRNA expression of NFKB1, NKIRAS1,
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NFATc1, NFATc2 and MTHFR in peripheral blood was determined by qPCR. Carotid ultrasound data were used as surro-
gate markers of subclinical atherosclerosis. The association between the expression of these five genes in RA patients
and their clinical characteristics was evaluated. Results were adjusted by sex, age at the time of the study and traditional
CV risk factors.

Results: A statistically significant increase of NFATc1 mRNA expression was found in women compared to men (fold
change=+1.18, p=0.035). In addition, a higher NFATc1mRNA expression was observed in patients with dyslipidemia com-
pared to those with normal lipid profile (fold change=+1.18, p=0.006). With respect to this, we also disclosed a positive cor-
relation between NFATc1 mRNA expression and low-density lipoprotein cholesterol levels (r=0.27, p=0.039). No significant
associations were detected between the other genes analyzed and clinical characteristics of our RA patients. Carotid ultra-
sound findings were not related with NFKB1, NKIRAS1, NFATc1, NFATc2 and MTHFR expression.

Conclusion: Our study suggests that a higher expression of NFATc1 in peripheral blood is associated with abnormalities in
the lipid profile and, consequently, with an increased risk of CV disease in patients with early RA.
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Background/Purpose: Rheumatoid arthritis (RA) is a systemic autoimmune disease associated with a high prevalence of
insulin resistance. Skeletal muscle is the major contributor to peripheral insulin resistance. Lower mitochondrial content
and/ or mitochondrial oxidative capacity have been reported in skeletal muscle of individuals with obesity or type2 diabetes
mellitus. Our goal was to investigate mitochondrial content and function in skeletal muscle of patients with RA and to explore
associations of mitochondrial content with factors involved in mitochondrial biogenesis (insulin resistance, age, physical
activity and inflammation). We hypothesized that insulin resistance is associated with mitochondrial dysfunction in RA
patients.

Methods: This was a prospective, cross-sectional study. 24 RA subjects between 35-65 years who met the 2010 ACR
/EULAR criteria for RA, and 20 healthy individuals were enrolled as controls. Physical activity level was assessed by self-
report (IPAQ long form) and accelerometer (wGT3X-BT, ActiGraph, Pensacola, FL). Citrate synthase activity (CSA) and
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mitochondrial complex IV activity (subsarcolemmal and intermyofibrillary mitochondrial subpopulations) in biopsy samples of
the vastus lateralis muscle were used as validated biomarkers for skeletal muscle mitochondrial density and oxidative capac-
ity (OXPHOS), respectively. Insulin resistance was estimated using the homeostasis model assessment of insulin resistance
(HOMA-IR) index. RA activity was assessed using the DAS28-CRP score. Body composition [fat mass index (FMI) and fat
free mass index (FFMI)] was assessed by DXA (GE-Lunar Radiation Corp. Madison, WI). Spearman’s rank correlation was
calculated to assess correlations between variables of interest.

Results: RA subjects and controls were not significantly different in age, sex, anthropometric measures (body mass index,
waist-to-hip circumference), myofiber distribution, body composition or serum CRP (Table1). Among the RA subjects, the
median DAS28-CRP was 1.77 (1.23, 3.13), 94% of subjects were on at least one Disease-Modifying Antirheumatic Drug
(DMARD) and only 13% of subjects were currently on prednisone with a median dose of 5 mg/ day (IQR=5,5). Despite ade-
quate disease control, RA subjects had significantly lower physical activity measures [IPAQ total MET-minutes/ week
(p< 0.01), MET Rate (p< 0.01), average MVPA/ day (p=0.03) and step counts/day (p< 0.01)] and higher HOMA-IR com-
pared to controls (p< 0.01) (Table 2). CSA, but not Complex IV activity, was significantly lower in RA vs. controls (p=0.03)
(Table 2). CSA was significantly correlated with IPAQ, total MET-minutes/ week (p=0.03) and MET rate (p=0.03) among
RA subjects (Table 3).

Conclusion: Lower skeletal muscle CSA among RA subjects suggests patients with RA could have lower skeletal muscle
mitochondrial content. CSA was positively correlated with measures of physical activity among RA subjects, highlighting
the importance of physical activity in RA. Complex IV activity was not statistically different between RA subjects and controls,
suggesting that mitochondrial oxidative function is preserved in RA.
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Background/Purpose: The sudden emergence of SARS-CoV-2 onto the world stage has accelerated a major change in
the management of patients with chronic rheumatic diseases and has catalyzed the rapid emergence of telemedicine. Our
aim was to describe which parameters were collected by rheumatologists to monitor patients with rheumatoid arthritis
(RA) during teleconsultation and identify which ones have more impact on clinician intervention.

Methods: Retrospective monocentric routine care cross-sectional study including RA patients seen in teleconsultation
between March and September 2020. Available parameters assessing disease status were collected in teleconsultation
files. Clinician intervention was defined by treatment escalation and/or the need for a rapid face-to-face consultation or
day hospitalization.

Results: 143 RA patients were included (117 females, mean age of 58±16 years, mean disease duration of 14±11 years).
The presence or absence of patient self-reported RA flares was mentioned in all medical files, followed by the presence
and/or the number of tender joints (76%), the duration of morning stiffness (66%), the number of pain-related nocturnal
awakenings (66%) and the CRP value (54%).

Teleconsultation led to a clinician intervention in 22/143 patients (14%), representing 51% of patients with self-reported
flares (22/43 patients). Patients requesting clinical intervention had a shorter disease duration (10±10 years vs. 15±11 years,

Table 1: Logistic regression analysis including clinician intervention as the dependent variable
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p=0.049), a lower frequency of erosions (19% vs. 60%, p< 0.001), a more active disease, and a higher likelihood of cortico-
steroid therapy (73% vs. 42%, p=0.007).Therapeutic escalation was necessary in 13 patients: introduction or dose increase
of corticosteroids in 8 patients, introduction or dose increase of methotrexate in 4 patients and introduction of hydroxychlor-
oquine in 1 patient. Face-to-face consultation or day hospitalization were organized for 10 patients. Active disease was con-
firmed during this next face-to-face visit in 9 patients, with DAS28 ranging from 3.35 to 5.62, leading to therapeutic
modification. The 133 other patients were seen in face-to-face consultation 6±2 months after the teleconsultation. No
DMARD modification was recorded during this next face-to-face consultation.

The following variables were associated with clinician intervention during the teleconsultation in univariate analysis:
patient self-reported RA flares since the last visit (p< 0.001), CRP >10 mg/mL (p=0.003) and a morning stiffness
> 30 minutes (p< 0.001). Multivariate analysis confirmed RA flares (Odds Ratio, OR: 15.6 95% CI 3.37-68.28) and
CRP values >10 mg/L (OR: 3.32, 95% CI % 1.12-13.27) as the variables independently associated with clinician inter-
vention (Table 1).

Conclusion: Our study showed the reliability of clinician intervention in teleconsultation and identified patient reported RA
flares and increased CRP values as 2 red flags, independently associated with therapeutic modification and/or the need
for a rapid face-to-face consultation. These indicators may help clinician’s decision making in teleconsultation and need to
be confirmed in independent cohorts.
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Background/Purpose: Rheumatoid arthritis (RA) treatments are known to cause complex changes in lipids, in part by con-
trolling disease activity. While there are robust data on increases in cholesterol associated with biologic therapies, e.g., tumor
necrosis factor inhibitors (TNFi), there are limited data for triple therapy, methotrexate (MTX) + sulfasalazine + hydroxychlor-
oquine. This study was carried out in the setting of the TARGET randomized active comparator trial that enrolled MTX inad-
equate responders with RA; all subjects underwent cardiovascular (CV) risk assessment with arterial FDG PET/CT at
baseline and after 24 weeks. The objective of this study was to examine the changes in lipids pre/post-randomization to
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triple therapy or addition of TNFi. Further, we determined whether changes in lipid parameters differentially associated with
CV risk as measured by arterial FDG PET/CT.

Methods: Subjects were randomly assigned to triple therapy or TNFi for 24 weeks. Baseline and follow-up measurements
included disease activity score 28 (DAS28-CRP), lipid profile with total cholesterol (TC), low density lipoprotein cholesterol
(LDL-C), high density lipoprotein cholesterol (HDL-C), and triglycerides (TG). CV risk was assessed with FDG-PET/CT scans
at baseline and follow-up for change in arterial inflammation, measured as an arterial target-to-background ratio (TBR) in the
most diseased segment (MDS) of the carotid artery or aorta. We tested differences in lipid levels within each treatment group
over the 24-week study using paired t-tests. Linear regression models were constructed to test for difference in change in
lipids by treatment arm adjusted by age, sex, (model 1) and change in DAS28-CRP (model 2). The association between
changes in lipid parameters and changes in MDS TBR were tested using linear regression with and without treatment group
as a covariate in the model; all analyses were adjusted by age and sex.

Results: We studied 112 subjects, mean age 60 years, 71% female, 57% seropositive, mean RA duration 5 years. Within
the group randomized to triple therapy (n = 55), an increase in HDL-C was observed, while an increase in TC was observed
within the TNFi group (n =57) (Table 1). Only change in TG differed significantly by treatment arm. On average, subjects on
triple therapy had a 23.6mg/dL greater reduction in TG between baseline and follow-up compared to the TNFi arm, adjust-
ing for age, sex (p=0.01); this association remained independent after adjusting for change in disease activity (p=0.002) (-
Table 2). In both unadjusted and adjusted models, changes in lipid parameters were not significantly associated with
change in MDS TBR (all associations between change in lipid and change in MDS TBR, p >0.40).
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Conclusion: In the TARGET trial, we observed modest lipid changes within treatment groups. When comparing between
treatment groups, subjects randomized to triple therapy experienced a greater reduction in TG compared to TNFi, indepen-
dent of disease activity. While subjects in the two treatment groups had differential changes in lipids, this variation was not
associated with differential longitudinal changes in CV risk as measured by arterial inflammation.
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Background/Purpose: In 2019, a study based on post-marketing surveillance data in Japan reported that abatacept (ABT)
was as effective and safe in elderly patients with rheumatoid arthritis (RA) as non-elderly. However, there were inconsistent
reports on the impact of ABT on malignancies which are more common in the elderly and strongly related to prognosis,
and there are still unanswered questions. The research objectives were to evaluate the incidence of malignancy, and to eval-
uate the efficacy and safety with previous malignancy in RA patients using ABT in our clinical practice.

Methods: Patients who received ABT for RA at our department from October 2010 to May 2021 were included in the study.
Patient background, prior malignancy at starting ABT, disease activity from starting ABT up to 60 months, continuation rates
of ABT, and safety including onset or recurrence of malignancy during ABT use were retrospectively collected from
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electronic medical records. The patients were divided into two groups according to the absence or presence of previous
malignancy, and the collected parameters were compared between the groups.

Results: A total of 258 patients were included, of which 55 had previous malignancy at the time of starting ABT. The rate of
methotrexate use was significantly lower in the patients with prior malignancy (30.9 vs. 52.7%, p = 0.0041), although there
were no significant differences in other patient backgrounds between the two groups. There was no significant difference
in the rate of biologic agents and Janus kinase inhibitors naïve patients between patients without or with previous malig-
nancy (72.4 vs. 74.5%). The disease activity improved significantly at three months after starting ABT, and DAS28-CRP
remission was maintained after that. There was no significant difference in disease activity between the groups from starting
ABT to 60 months after. There were no significant differences for the duration, continuation rates for 1-year and 5-year of
ABT between patients without or with previous malignancy (3.5 ± 3.0 vs. 3.5 ± 2.6 years, 82.7 vs. 81.4%, and 60.9
vs. 58.8%, respectively, Figure 1, 2). There was no significant difference for the incidence of relapse or new onset of malig-
nancy at five years after starting ABT between patients without or with previous malignancy (6.8% vs. 4.7%, Figure 3).

Conclusion: In our clinical practice, ABT showed similar efficacy and safety in patients with previous malignancy as in those
without.

Disclosure: Y. Kunishita, None; K. Harita, None; C. Honda, None; M. Mitsuhasi, None; S. Nagaoka, None.
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Background/Purpose: RA is commonly diagnosed through a serological test for the presence of ACPA, and RA patients
who test positive are collectively known as ‘ACPA-positive RA’ (ACPA+). However, patients can test negative for ACPA
yet still be clinically diagnosed with RA, and are thereby designated as ‘ACPA-negative RA’ (ACPA–). Although ACPA+
and ACPA– patients are known to have different rates of erosive damage and distinct risk factors, the differences in serolog-
ical profiles between these two disease subgroups are largely unknown. In this study, we performed a comprehensive sur-
vey of serum autoantibodies in patients with ACPA+ and ACPA– RA to obtain novel insights into autoantigens underlying the
distinct subgroups of RA.

Methods: Serum was collected from patients with ACPA+ RA (n = 32), patients with ACPA– RA (n = 30), and healthy con-
trols (n = 30) (Fig. 1A). Sengenics KREXTM multiplexed autoantibody-screening protein microarray was used to screen for
1,622 different autoantibodies from each serum sample. A Mann–Whitney U test combined with Cliff’s delta was used to
identify differentially abundant autoantibodies.

Results: ACPA+ RA patients, ACPA– RA patients, and healthy controls displayed differences in their serum autoantibody
profiles (Fig. 1B–D). Upon closer examination, we identified differential serum autoantibodies of ACPA+ and ACPA–
RA. Specifically, we found 22 and 19 autoantibodies higher in ACPA+ RA patients and ACPA– RA patients, respectively,
compared to healthy controls (Fig. 2A–B). Notably, only one autoantibody for GTF2A2 was found to be higher in both RA
subgroups. Next, we found autoantibodies for the CISH protein to be positively correlated with the Clinical Disease Activity
Index (ρ = 0.44, P = 6.5 × 10-4) (Fig. 3). Additionally, we determined the functional classes of the proteins targeted by the dif-
ferentially abundant autoantibodies. We found eight different functional classes, using the PANTHER classification system,
for the autoantibodies higher in ACPA+ RA patients, and seven different functional classes for the autoantibodies higher in
ACPA– RA patients. When comparing these two groups of functional classes, we identified four in common: ‘Gene-specific
Transcriptional Regulator’, ‘Nucleic Acid Metabolism Protein’, ‘Metabolite Interconversion Enzyme’, and ‘Protein-modifying
Enzyme’. This suggests that an imbalance in autoantibody production targeting metabolic and transcription processes
could potentially be a newly identified hallmark of RA.

Conclusion: We identified several differentially abundant autoantibodies in ACPA+ and ACPA– RA, many of which were
identified for the first time. Our study demonstrates the potential utility of serum autoantibodies as diagnostic targets for
RA subgroups and reveals potential therapeutic treatments.
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Figure 1. Study design overview and group-wise comparisons of autoantibody composition profiles. (A) Blood (serum) samples were collected to
investigate serum autoantibody compositions in ACPA+ RA (n = 32), ACPA– RA (n = 30), and healthy controls (n = 30). Each serum sample was
screened for 1,622 IgG autoantibodies using the Sengenics KREXTM IMMUNOME Protein Microarray. Raw relative fluorescence units (RFU) val-
ues representing serum autoantibody abundances were transformed using quantile normalization prior to all downstream analyses. Heatmap illus-
trates autoantibodies clustered according to abundance similarities across samples. (B) Principal component analysis on the 92 autoantibody
profiles from ACPA+, ACPA–, and healthy controls. Controls showed the highest within-group heterogeneity in autoantibody composition
whereas the ACPA+ RA group showed the least within-group heterogeneity. (C) Ternary plot showing mean abundances of 1,622 autoantibodies
across ACPA+, ACPA–, and healthy controls. Coordinates of each point correspond to percentages of mean abundances and sum to 100.
Despite most autoantibodies having similar mean abundances across the three study groups, several autoantibodies were found to have high
abundance in one group (see points closer to the corners). (D) Fold-changes in mean abundances of 1,622 autoantibodies for the RA subgroups
compared to the control group. x-axis and y-axis correspond to the fold-changes between ACPA+ RA and controls and between ACPA– RA and
controls, respectively. Autoantibodies shown in red points have a fold-change of 2 (or greater) between groups. As observed in (C), several auto-
antibodies show fold-changes specific to an RA subgroup. The blue diagonal dashed line represents the line y=x.
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Figure 2. Autoantibodies identified to have significantly higher abundances in two subgroups of rheumatoid arthritis (ACPA+ RA and ACPA– RA)
than in healthy controls. Patients with (A) ACPA+ RA and (B) ACPA– RA show higher abundances in 22 and 19 autoantibodies, respectively. Two-
sided Mann–Whitney U test (P < 0.05) and Cliff’s Delta (|d| > 0.33) were used to find autoantibodies of significantly higher abundance. Standard
box-and-whisker plots (e.g., center line, median; box limits, upper and lower quartiles; whiskers, 1.5× interquartile range; points, outliers) are used
to show numerical data. *, auto-antibody for GTF2A2 protein was found to have significantly higher abundances in both ACPA+ and ACPA– RA
patient groups than in healthy controls.
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Background/Purpose: High density lipoprotein (HDL) is known for its anti-atherogenic cholesterol efflux and antioxidant
functions. HDL has additional relevance to rheumatoid arthritis (RA) because of its high concentration within the joint and
its direct interaction with cells of the immune system and vasculature. Some studies have reported that patients with RA
have altered HDL function. A function of HDL which has been unstudied in RA is its ability to transport microRNAs (miRNAs)
between cells to alter gene expression and thus cellular function. The purpose of this study was to determine if miRNAs in
HDL are altered in RA and if these HDL-miRNAs alter inflammation.

Methods: HDL was purified from 30 patients with RA and 30 control subjects by density gradient centrifugation and fast
protein liquid chromatography. Total RNA was extracted from the purified HDL and matched plasma from each patient.
Small RNA (sRNA) libraries were constructed and next generation sequencing (NGS) was performed. The TIGER pipeline
was used to quantify miRNAs. miRNAs were compared between RA and control subjects by DESeq2 using 5% false dis-
covery rate and multiple comparison adjustment by Benjamini-Hochberg method. Significantly altered miRNAs and miRNAs
of interest were validated by qPCR. Putative function of miRNAs of interest was assessed by transfecting miRNA mimics,

Figure 3. Autoantibodies targeting CISH proteins display the highest correlation with Clinical Disease Activity Index (CDAI). The blue line in the scat-
terplots represents the linear regression fit of Y�X, wherein X and Y correspond to CDAI and autoantibody abundance, respectively. The Spear-
man correlation coefficient ρ was used to measure the strength of the relationship between the two variables. Scatterplot contains 56 points
corresponding to the number of RA patients whose CDAI scores were available.
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scramble control or no RNA controls into PMA-treated THP-1 cells (human monocyte-derived macrophages) stimulated
with/without LPS and performing RNAseq. The function of miRNA targets was assessed by siRNA knockdown. Luciferase
assay was performed to confirm targets.

Results: Patient demographics are presented in Table 1. Based on sRNA NGS and qPCR validation, miR-1246 was the
most abundant miRNA and enriched in RA HDL. miR-1246 was more concentrated in HDL versus plasma (NGS base
mean = 5781 in HDL versus NGS base mean 212 in plasma), suggesting HDL is the main carrier of miR-1246 in plasma. Fur-
ther, miR-1246 was 3-fold enriched based on NGS and 1.9-fold enriched based on qPCR in RA versus control HDL
(Figure 1a). Transfection of miR-1246 increased IL-6 expression 8-fold (Figure 1b). Based on mRNA NGS and qPCR valida-
tion, expression of DUSP3 was reduced significantly in miR-1246 transfected group compared to control group (Figure 2a).
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DUSP3 siRNA knockdown enhances LPS-induced IL-6 expression (Figure 2b). Luciferase assay indicatedDUSP3 is a direct
target of miR-1246 (Figure 2c).

Conclusion: HDL-bound miR-1246 is increased in RA versus control subjects. miR-1246 enhances LPS-induced IL-6
expression in human monocyte derived macrophages, likely through direct targeting of DUSP3. Further work will be
dedicated to examining HDL delivery of miR-1246 based on disease state and the effect of miR-1246 on the anti/
pro-inflammatory function of HDL in RA.Disclosure: Q. Wu, None; Q. Sheng, None; D. Michell, None; K. Vickers,
None; M. Ormseth, None.
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Background/Purpose: Interstitial lung disease (ILD) is a spectrum of inflammatory and fibrotic lung diseases, and can be
associated with RA (RA-ILD). The reported prevalence in previous studies ranges from 1.8 to 58 percent, depending on
the definition and diagnostics. Our aim is to investigate the incidence and prevalence of RA-ILD in different countries
worldwide.

Methods: Patients of four countries from two observational databases were studied. Patients from India, Mexico and
South Africa with a physician-based RA diagnosis were selected from the observational METEOR database. From the Lei-
den EAC (Early Arthritis Clinic) in the Netherlands, patients with early RA as classified by the 1987 ACR and/or 2010
ACR/EULAR criteria were included. Additional data on RA-ILD diagnoses was collected retrospectively. An ILD diagnosis
was regarded valid based on chest X-ray or CT. X-ray was performed at the first outpatient visit in India, South Africa and
the Netherlands and on clinical indication in all countries.

Prevalence and incidence rate (from date of RA diagnosis) were calculated for each country. In the Netherlands date of inclu-
sion in the EAC was a proxy for date of diagnosis. Patient characteristics were described, comparing patients with and with-
out ILD using appropriate statistical tests.

Results: Within the four countries 13,571 patients with RA, both newly diagnosed and with longer RA disease duration,
were evaluated. Prevalence and incidence of RA-ILD differed per country. The prevalence of RA-ILD at the end of follow-
up was 0.7% (84/11,733) in India (mean (SD) follow-up 12 (20) months), 2.1% (9/426) in Mexico (mean (SD) follow-up
17 (27) months), 1.9% (22/1,176) in the Netherlands (mean (SD) follow-up 77 (72) months) and 10.5% (16/152) in
South Africa (mean (SD) follow-up 47 (26) months). In Mexico and South Africa, all patients had a CT based RA-ILD diagno-
sis. In the Netherlands, only in one patient no chest CT was done. In India chest CTs were performed less often: the RA-ILD
prevalence was 0.5% (61 patients) when only regarding CT based diagnoses.

The incidence rate (IR) of RA-ILD in India was 1.4 (95% CI 1.1 to 2.6) per 1000 person years. In Mexico the IR was 1.5 (95%
CI 0.7 to 3.1) per 1000 person years. In the Netherlands the IR was 2.7 (95% CI 1.7 to 4.2) per 1000 person years. In
South Africa the IR was 16.4 (95% CI 9.5 to 28.3) per 1000 person years.

Table 1. Patient characteristics at the first available visit Data are presented as mean (SD), median (IQR), n (%), where appropriate. *Insufficient
data available
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Patient characteristics are described in Table 1. In India patients with RA-ILD were older, had a higher BMI and were more
often ACPA positive than patients without RA-ILD. In 3 of 4 countries RA-ILD patients were more often male. Higher inflam-
matory markers and more RF positivity were seen in RA-ILD patients in India and the Netherlands. In South Africa, patients
with RA-ILD more often had a history of smoking.

Conclusion: Prevalence and incidence of RA-ILD varied between the four countries with the highest prevalence and inci-
dence in South Africa. These differences might be partially explained by differences in diagnostic approaches, and potentially
in patient populations, used therapies and background morbidity, although the available patient characteristics do not pro-
vide an immediate explanation. Follow-up data and data from other countries will be included to further study RA-ILD
worldwide.

Disclosure: S. Heckert, Bristol-Myers Squibb(BMS); T. Maarseveen, None; E. Marges, None; A. Chopra, None;
D. Vega Morales, None; R. Du Toit, None; A. van der Helm-van Mil, None; T. Huizinga, None; C. Allaart, None;
S. Bergstra, None.
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Background/Purpose: This study aims to evaluate the impact of comorbidities on disease activity and functional disability in
patients with RA treated with biological disease-modifying anti-rheumatic drugs (bDMARDs).

Methods: We analyzed longitudinal data of 2,127 patients in a nationwide cohort of RA receiving bDMARD in South Korea
(KOBIO-RA). Patients were enrolled at the time of starting bDMARD and followed up yearly thereafter. In this study, follow-up
was censored when initial bDMARD was discontinued or at seventh visit, whichever came first. Functional status was
assessed using Routine Assessment of Patient Index Data 3 (RAPID3). In each follow-up visit, we assessed whether the
patient attained the minimal clinically important difference (MCID, defined as a 3.6-point decrease from baseline) in RAPID3
and low disease activity (LDA) based on Clinical Disease Activity Index (CDAI). Effect of comorbidities on these responses
was analyzed using generalized estimating equations (GEE).

Results: At baseline, the mean (SD) disease activity was 15.25 (5.67) for RAPID3 and 26.85 (11.15) for CDAI. During the
follow-up encompassing 5244 1-year intervals, 3489 (66.5%) and 3788 (74.0%) intervals achieved the MCID-RAPID3 and
CDAI-LDA, respectively. Ischemic heart disease (adjusted OR 0.41 [0.22-0.76]), interstitial lung disease (adjusted OR 0.49
[0.33-0.72]), obstructive lung disease (adjusted OR 0.46 [0.25-0.85]), and depression (adjusted OR 0.56 [0.29-0.97]) were
associated with poor RAPID3 response (Figure). Other comorbidities did not significantly influence the functional status.
Presence of comorbidities was not associated with disease activity of RA except for pulmonary disease. Patients with
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interstitial lung disease or obstructive lung disease showed a significantly less likelihood of achieving CDAI-LDA (adjusted OR
0.58 [0.40-0.83] and 0.33 [0.19-0.57], respectively).

Conclusion: Pulmonary diseases were associated with higher patient reported functional index and disease activity in RA,
while ischemic heart disease and depression were associated function index independent of the disease activity.

Disclosure: J. Kim, None; K. Shin, None; E. Lee, None; J. Park, None.
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Figure 1. Forest plot of the adjusted odds ratios, confidence intervals, and P-value for the association between the comorbidity and the MCID-
RAPID3 and CDAI-LDA.
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Background/Purpose: The primary target for the treatment of rheumatoid arthritis (RA) is achieving remission or low dis-
ease activity with proper use of DMARD. Besides controlling disease activity, several poor prognostic factors (PPF) have
been suggested by the ACR and the EULAR guidelines. However, the real-world data on clinical impacts of these PPF are
limited. Our study aimed to elucidate differences in clinical characteristics, clinical outcomes, and biologic/targeted synthetic
DMARD (b/tsDMARD) use according to the number of PPF in a large Korean cohort of patients with RA.

Methods: Using the KORean Observational study Network for Arthritis (KORONA) database, patients with RA were catego-
rized by three groups having 0–1, 2, ≥ 3 PPF; functional limitation (HAQ-DI >0.5), extra-articular disease (Sjögren syndrome,
RA lung disease, and/or nodules), seropositivity, and the presence of bone erosions. Baseline characteristics, comorbidities,
and longitudinal changes of disease activity and patient-reported outcomes (PROs) were compared by PPF groups. Cox-
proportional hazard regression analyses were used to evaluate the factors related to achieving clinical remission during
follow-up within a subgroup with active disease at baseline and risks for the initiation of b/tsDMARD among biologic-naïve
RA patients at baseline.

Results: A total of 5,077 patients with RA were included: 1,789 (35.2%), 2,027 (39.9%), and 1,261 (24.9%) had 0–1, 2, ≥ 3
PPF, respectively. The group with ≥3 PPF were older, more likely to be seropositive, and had longer RA disease duration
than groups with low numbers of PPF. Moreover, the ≥3 PPF group exhibited higher disease activity (DAS28 4.43 ± 1.30,
3.79 ± 1.35, and 3.13 ± 1.18 in ≥3, 2, 0–1 PPF groups, respectively, p < 0.001) and patient-reported visual analogue scale
(VAS) scores for global assessment, fatigue, and sleep disturbance and these trends were maintained during the 5-year
follow-up period. Hypertension, diabetes mellitus, and congestive heart failure were more prevalent in ≥3 PPF group. Among
2,928 patients with active disease (DAS28 ≥3.2) at baseline, associated factors for achieving remission were male gender,
low DAS28, and short disease duration. The ≥3 PPF group tended to be less likely to achieve remission, although statistically
insignificant (adjusted HR [aHR] 1.24, 95% CI 0.98-1.57, p=0.07). More b/tsDMARD-naïve patients were initiated
b/tsDMARDs during follow-up in ≥3 PPF (aHR 2.83, 95% CI1.79-4.46) and 2 PPF (aHR 1.88, 95% CI 1.23-2.86) compared
with 0–1 PPF group.

Conclusion: RA patients with a greater number of PPF demonstrated higher disease activity and poorer PROs as well as
worse longitudinal clinical outcomes. A higher number of PPF significantly predicted the clinician’s decision for b/tsDMARDs
use. In addition to RA disease activity, the number of PPF should still be incorporated into the management of RA.

Figure. Cox regression and hazard ratio plot for achieving clinical remission among patients with active disease (DAS28 ≥3.2) at baseline
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Background/Purpose: Synovial pathotyping is a critical step in understanding the etiology of inflammatory arthritis as differ-
ent pathotypes have differential response to therapy. Determining these pathotypes relies on immunohistochemistry of lym-
phoid, myeloid and stromal cells with expert grading of histologic sections, which can be time consuming and costly. Here,
we developed an automated segmentation and cell type classification pipeline to efficiently phenotype amurine inflammatory
arthritis model; and demonstrate the feasibility of this analysis in human synovial biopsies.

Methods: The synovial tissue, cartilage, bone, and fatty tissue from H&E sections of healthy (n=6), mild (n=8) and severely
diseased (n=5) TNF transgenic mice that develop arthritis (Training and Testing Slide) was segmented using a knee tissue
segmentation model previously developed in our lab1. We then annotated bone cells (n=312), vessel cells (n=378), adipo-
stromal cells (n=506), fibroblasts (n=749), chondrocytes (n=625), lymphocytes (n=467), and all other synovial lining cells
(n=1675). Nuclei were segmented and cellular image features were extracted in ImageJ/Python. A stratified 5-fold cross val-
idation strategy was used to train a Gradient Boosted Decision Tree to classify cell types and F1 scores were calculated.
Another set of 68 TNF-Tg slides2 (External Validation) describing the model’s sexual dimorphism were subjected to the tis-
sue segmentation, nuclear segmentation, and cell feature extraction and cell types from the synovial tissue were inferred to
validate the ability to phenotype the synovium. Also, five human synovial biopsies H&E sections from the Accelerating Med-
icine Partnership - Rheumatoid Arthritis consortium were annotated for 7 cell types: endothelial cell (n=117), fibroblasts
(n=61), lymphocytes (n=71), neutrophils (n=93), plasma cells (n=77), stromal cells (n=57) and synovial lining cells (n=26).
The same image analysis and machine learning pipeline was performed.

Results: UMAP demonstrated good separation of TNF-Tg cells and our classification model performed well (Fig 1A, B). We
inferred the cell types of the remaining cells on the training and testing slides and demonstrated the tissue specificity of
adipo-stromal cells and chondrocytes as the major cell type within their respective tissue (Fig1 C). When stratified by disease
severity, fibroblasts, lining cells and lymphocytes followed the expected distribution (Fig 1D). In the external validation set, we
also observed the expected increase in synovial lymphocytes and stromal cells in TNF-Tg female mice compared to males at
earlier timepoints, but interestingly not in the fibroblast compartment, which suggested a differential etiology (Fig 2A-C). Our
pipeline is also able to confidently classify 7 cell types in human RA synovial biopsies, suggesting that we might be able to
incorporate our process into other synovial pathotyping pipelines (Fig 3).

Conclusion: We developed a computational pathology cell classification pipeline that confidently identifies cell types in
murine and human inflammatory arthritis H&E stained tissue sections. This will allow for efficient pathotyping of diseased tis-
sues to elucidate varying etiologies.

492



Figure 1. Cell type classification model successfully identifies important cell types in inflammatory arthritis. Utilizing (UMAP) to project in 2D, we see
good separation of Lymphocytes, Bone Cells, Chondrocytes, and Adipo-stromal Cells (A). The gradient boosted decision tree performs well with
an overall F1 of 0.83 ± 0.12 (M ± SD) and the class specific F1 is shown in (B). We then predicted the cell class (>75% predicted probability) of all
other cells identified on the slides (~300,000). To provide quality control, we looked at the predicted cells within the Fat tissue and Cartilage/
Meniscus and our model appropriately classifies the majority cells within these tissue as fat cells or chondrocytes, respectively (C). We next looked
at the cells within the synovium and found that our model classifies fibroblast, lymphocytes and other synovial lining cells well, and their distribution
meets the expectation in healthy mild and severely disease knees (D).

Figure 2. Lymphocytes and Synovial Lining Cells but not fibroblasts are sexually dimorphic in the TNF-Tg model. Cell type prediction in a sexually
dimorphic model of inflammatory arthritis describes the previously demonstrated difference in inflammatory lymphoid infiltrates (here as Lympho-
cytes, A) and synovial hyperplasia (B, Synovial Lining cells). Interestingly, there is no difference in fibroblast cells counts between TNF-Tg male or
female mice at any timepoint. Two-Way ANOVA, ***p<0.001, **p<0.01
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Background/Purpose: Rheumatoid arthritis (RA) is associated with reduced bone mineral density and almost one third of
this population have osteoporosis leading to increased risk of fragility fracture. This mechanisms underlying this association
are felt to be multifactorial and include the inflammatory disease process, medication burden and frailty. The fracture risk
assessment tool (FRAX) is used in clinical practice to estimate risk of fragility fracture over a ten year period to guide therapy
decisions. Using a large cohort of patients with RA, we aimed to establish which measure of bone mineral density (BMD) is
most associated with risk of fracture in this population and the role of other traditional risk factors for fracture.

Methods: Patients presented between June 2004 and October 2016 to a district general hospital in North West England for
estimation of bone mineral density (BMD) by dual energy X-ray absorptiometry (DEXA). Information was also collected on
known risk factors for osteoporosis as defined by the FRAX tool. All analysis was performed on those with a history of rheu-
matoid arthritis and then further sub-analysis was performed by sex. All models were adjusted for age at first scan, BMI and
overall analysis was also adjusted for sex. Univariate regression models were used to assess the risk of fracture using mea-
sures of BMD; namely measurements at the femoral neck, total hip and lumbar spine. Further univariate analysis was also

Figure 3. A gradient boosted decision tree classifies cells from human synovial tissue biopsies with high performance. Utilizing our pipeline devel-
oped on murine tissue, we classify seven important cell types for synovial pathotyping with good overall and cell specific performance.
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performed using other known risk factors for osteoporosis (smoking status, alcohol use, history of parental hip fracture and
steroid use). Using strongest BMD predictor of fracture, multivariate regression was performed using all known available risk
factors. Results are reported as beta coefficients for BMD measures, and as odds ratios for all other risk factors. Results are
reported with 95% confidence intervals and area under ROC curve.

Results: Out of 35,759 patients, 1527 had a diagnosis of RA. Cohort characteristics of these patients are summarised in
table 1. Results of univariate analysis are shown in table 2 and results of multivariate analysis are shown in table 3.

Table 1: Cohort Characteristics

Table 2: Univariate analysis. : All models were adjusted for age at first scan, BMI and overall analysis was also adjusted for sex. Results are
reported as beta coefficients for BMD measures, and as odds ratios for all other risk factors. Results are reported with 95% confidence intervals
and area under ROC curve.
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Conclusion: BMD of left femoral neck was found to be most associated with fragility fracture in both men and women with
RA. No other traditional risk factors aside from current alcohol use were found to be significantly associated with risk of fra-
gility fracture. This may suggest that in patients with RA, traditional risk factors may not perform as well in predicting fracture.

Disclosure: S. Sharma, None; M. Bukhari, None.
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Table 3: Multivariate analysis: BMD of left femoral neck identified as most associated with fracture and used in combination with all available risk
factors in 3 multivariate models. All models were adjusted for age at first scan, BMI and overall analysis was also adjusted for sex. Results are
reported as beta coefficients for BMD measure, and as odds ratios for all other risk factors. Results are reported with 95% confidence intervals
and area under ROC curve.
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Background/Purpose: Several reports indicate that patient global assessment (PATGL) may elevate DAS28 (disease activ-
ity score 28) and/or other indices in patients with rheumatoid arthritis (RA), who might otherwise meet criteria for remission,
leading to suggestions to consider deletion of PATGL from RA remission criteria. However, RA patients who are classified as
in remission by DAS28 may have elevations of other DAS28 components, swollen joint count (SJC), tender joint count (TJC),
erythrocyte sedimentation rate (ESR), or C-reactive protein (CRP). A meta-analysis indicated that DAS28 was significantly
higher in patients with RA who had comorbid fibromyalgia (FM+) vs FM- patients, and that both TJC and PATGL were higher
in FM+ vs FM- RA groups. We analyzed in detail the four DAS28 components to explain elevated DAS28 in FM+ vs FM- RA
patients

Methods:We collected articles from the meta-analysis report and conducted a further PubMed search according to “rheu-
matoid arthritis and fibromyalgia and disease activity” to identify reports which presented details of mean or median levels of
DAS28 and each of the 4 components, TJC, SJC, ESR or CRP, and PATGL in FM+ vs FM – RA groups. We compiled mean
or median DAS-28 ESR (no reports with DAS28-CRPmet inclusion criteria), and the four DAS28 components in FM+ vs FM-
patients, TJC and SJC as 0-28 joint counts, ESR as mm/hr, and PATGL as 0-100. Ratios of FM+/FM- patients were calcu-
lated. The medians were calculated of reported means or medians for DAS-28 and its 4 components in the FM+ and FM- RA
groups, and of ratios of FM+/FM- groups.

Table: Mean or median DAS28 and its 4 components, ESR (erythrocyte sedimentation rate), 28TJC (28 tender joint count), 28SJC (28 swollen
joint count), and PATGL (patient global assessment) in patients who met criteria for rheumatoid arthritis and fibromyalgia in groups which were
positive (FM+) or negative (FM-) and the ratio of FM+/FM- groups

497



Results: 15 studies were included, 10 from the previous meta-analysis and 5 from the PubMed search; 12 presented DAS-
28 as means and standard deviations and 3 as medians and confidence intervals. Median of mean or median DAS28 in FM+
vs FM- groups was 5.3 (range 4.5-7.0) vs 4 (range 3.4-4.9) (Table 1). Median of mean or median ESR in FM+ vs FM- groups
was 28.5(range 12.5-39) vs 26 (range 16-41.8). Median of means or median of TJC in FM+ vs FM - groups was 14 (range
9.5-24) vs 4.5 (range 2.3-7.4). Median of mean or median SJC in the FM+ vs FM - groups was 3.5 (range 1-9.8) vs 3 (range
0.8-6.8). Median of means or medians PATGL in RA FM+ vs FM- groups was 60.4 (range 38.2-80) vs 39.7 (range 20-70).
Both TJC and PATGL were higher in each of the 15 studies in FM+ vs FM- RA patients. The median ratio of DAS-28 ESR
in FM+ vs FM- groups was 1.4 (range 1.1-1.6). Median ratios of DAS28 components in FM+/FM- groups were 3.2 for
TJC, 1.6 for PATGL, 1.4 for SJC, and 1.1 for ES.

Conclusion: The data confirm and extend findings from the meta-analysis that DAS28 is elevated significantly in FM+ vs FM-
RA patients. The median ratio of FM+ vs FM- groups for TJC was 3.2, double that of PATGL. Therefore, removal of PATGL
from DAS28 for patient assessment and/or for criteria for remission would leave substantial elevations in FM+ RA patients
resulting from elevated TJC. This information may be relevant to possible revision of RA remission criteria, as well as to mon-
itoring of RA patients in clinical trials, other clinical research, and routine rheumatology care

Disclosure: S. Kannayiram, None; J. Schmukler, None; N. Goodson, None; T. Pincus, Medical History Services,
LLC, Medical History Services LLC.
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Background/Purpose: The development, exacerbation, or unimprovement of clinical conditions during DMARD treatment
may lead patients to abandon treatment before the necessary time has elapsed for drug effectiveness. To better understand
the nature of events that lead to early discontinuation, we reviewed b/tsDMARD episodes discontinued by patients with
rheumatoid arthritis (RA) while in care of the American Rheumatology Network (ARN).

Methods: Data source: PIONEER-Rheumatology, an enhanced database combining fielded EMR data with extracted infor-
mation from open text (office visits, infusions logs, and provider-patient communications). Discontinuation reasons in visit
notes were classified by clinical scribes into categories [FIGURE 1] and supplemented with additional context for greater
granularity. Based on scribe input, discontinued episodes were labeled as attrition (death, moved/left practice, non-clinical
reasons), lost to follow up (LTFU, patient disengaged from care), or clinical (treatment goal achieved, lack/loss of efficacy,
or condition resulting from disease, treatment, or patient burden). Clinical reasons not reflecting lack/loss of efficacy were
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further stratified into manageable (defined as potentially avoidable or controlled with provider or patient action) v. non-
manageable conditions (comorbid conditions, e.g. cancer). Study population: Adult (18+ years old) patients with RA who
discontinued one or more b/tsDMARDs episodes between 2017 to 2021. Statistical comparisons made using chi-square
(SPSS v22).

Results: 10328 patients discontinued 20343 b/tsDMARD episodes; LTFU accounted for 5% (1026) of discontinuations,
21% (4279) were due to attrition, and 74% (15038) clinical reasons. Of episodes with 1 or more clinical reason, 2%
(296/15038) resulted from achieving treatment goals, 54% (8058/15038) indicated lack of efficacy, 37% (5338/15038)
non-manageable condition, and 41% (6136/15038) manageable condition. Most common conditions were pain (38%,
5769/15038), fatigue/malaise (36%, 5469/15038), inflammation (30%, 4535/15038), infection (13%, 1959/15038), derma-
tologic (13%, 1894/15038), infusion/allergic reaction (6%, 931/15038), gastrointestinal (5%, 795/15038), and flu/cold-like
symptoms (5%, 768/15038). For episodes discontinued due to a clinical reason (n=15038), episodes discontinued within
90 days had higher proportions of discontinuations citing dermatologic issues (17% v. 11% post 90 days), infusion/allergic
reactions (12% v. 4% post 90 days), gastrointestinal (9% v. 4% post 90 days), and flu/cold-like symptoms (8% v. 4% post
90 days), though proportions and differences varied by drug class. [TABLE 2] The onset of conditions, as a function of time
to discontinuation, was similar across drug classes, though observable differences in slope were evident between certain
drug classes. [FIGURE 1.

Conclusion: This study of 20343 discontinued b/tsDMARD episodes provides a foundation for understanding the timing of
discontinuations relative to reasons for such, and may inform care strategies to enable maximal therapeutic benefit.
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Background/Purpose: Disease activity scores like CDAI, SDAI, or DAS28, are essential for measuring rheumatoid arthritis
(RA) disease activity. These scores do not contain foot joints. However, foot pain is an important aspect of morbidity for RA
patients, which leads to reduced mobility and quality of life.

Methods: Joint scores of 545 RA outpatients, performed at each visit, were followed 08/2004 - 12/2020. Informed consent
was obtained from every patient.

The standard CDAI cut-offs used were CDAI ≤ 2.8 for remission (REM), >2.8 - 10.0 for low disease activity (LDA), >10.0 -
22.0 for moderate disease activity (MDA) and >22.0 for high disease activity (HDA).

Active foot joint involvement (FJI) was defined as having at least one swollen (SJ) or tender (TJ) foot joint in patients who ever
had palpable synovitis in any of these joints. The visits were grouped according to the number of total swollen joints
(SJ 0-28). The mean Physician Global Assessment of disease activity (PhGA) was calculated for each SJ group and the dif-
ference between the mean PhGA in patients with and without FJI was calculated for each SJ group (ΔPhGA).

Results: A total of 7,577 visits of 545 patients were included, for a mean of 14 visits per patient. 413 (75.8%) of the patients
were female, the mean age at visit was 59 years, mean disease duration was 13 years, 284 (52.1%) were ACPA positive.
The median CDAI at visit was 4.3 (interquartile range IQR 1.6 - 9.0), the median DAS28 was 2.56 (IQR 1.89 - 3.37), the
median CRP was 2.5 (IQR 1.0 - 6.2) mg/L.

At 2,853 (37.7%) visits the patient was in REM, at 3,134 (41.4%) visits in LDA, at 1,265 (16.7%) visits in MDA and at
324 (4.3%) visits in HDA.

Change in CDAI disease activity state in patients with FJI when ΔPhDA is subtracted from CDAI. (LDA: low, MDA: moderate, HDA: high disease
activity).
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Patients with FJI were more active and scored higher on CDAI (9.1 vs. 3.4, p< 0.001) and DAS28 (3.19 vs. 2.45, p< 0.001),
even though these indices do not include the foot joints. This was mainly due to higher patient global assessment of disease
activity (3.1 vs. 2.0, p< 0.001).

Involvement of the feet also led to a higher physician estimate of global disease activity. The mean difference of PhGA
between patients with and without involvement of their feet (ΔPhGA) was meaningful for joint counts 0- 10, with an
unweighted mean ΔPhGA of 0.273.

Of the 217 patients with FJI, 3,776 visits were analyzed. For patients with FJI, the potential change in disease activity was
calculated by subtracting ΔPhGA from the CDAI at each visit. For 3,662 (97.0%) of the visits, this did not result in a change
of disease activity state. For 90 (2.4%) visits, disease activity changed from LDA to REM, for 21 (0.6%) from MDA to LDA,
and for only 3 (0.1%) visits from HDA to MDA.

At 83 (1.1%) visits of a total of 59 (10.8%) patients, only swollen foot joints without tender foot joints were recorded.

Conclusion: Patients with foot involvement are more active and score disproportionally high on disease activity indices,
even though these do not include foot joints.

While patients suffer significantly from foot involvement, underestimating disease activity by not assessing the feet would
have changed the disease activity state for 3.1% of the visits only.Palpable synovitis without tenderness, which would be
missed by performing only a metatarsophalangeal squeeze test, was found at one in a hundred visits.

Disclosure: N. Leuchten, Roche, Novartis, GlaxoSmithKlein(GSK), UCB, AstraZeneca, AbbVie/Abbott, Boehringer-
Ingelheim, Janssen, Pfizer; C. Weinert, None; M. Aringer, AbbVie/Abbott, AstraZeneca, Boehringer-Ingelheim,
Bristol-Myers Squibb(BMS), Eli Lilly, GlaxoSmithKlein(GSK), Merck/MSD, Novartis, Pfizer, Roche, Galapagos, Otsuka.

Difference of mean Physician Global Disease Activity (PhDA) in patients with/without foot involvement per joint count (ΔPhDA).
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Background/Purpose: Autoantibody responses rise years before onset of inflammatory arthritis (IA) and are stable during
transitioning from clinically suspect arthralgia (CSA) to IA (1). Cytokine and chemokine levels can also rise years before IA-
onset, whilst CSA generally develops 6-12 months prior to IA-onset (2). Since the course of cytokines/chemokines in CSA
is unknown, we studied the course of cytokine and chemokine gene expression in CSA-patients during progression to IA,
and in CSA-patients who ultimately did not develop IA. Differential expressed genes between ACPA-positive and ACPA-
negative CSA patients who developed IA were explored.

Figure 1. Modelled course of gene expression of 37 cytokines and chemokines in CSA patients who progressed to arthritis. Cytokines and che-
mokines were measured at baseline and at time of IA development. CSA, clinical suspect arthralgia; IA, inflammatory arthritis
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Methods:Whole blood RNA expression of 37 candidate inflammatory cytokines and chemokines was determined by dual-
color reverse-transcription multiplex ligation-dependent probe amplification (dcRT-MLPA), in paired samples of CSA-
patients at CSA-onset and either at IA-development or after 24-months without progression. ACPA-positive and ACPA-
negative CSA-patients developing IA were compared at CSA-onset and during progression. GEE-models tested changes
over time. A false discovery rate approach was applied to correct for multiple testing.

Results: In CSA-patients who progressed to IA, gene expression of none of the cytokines and chemokines significantly
changed between CSA-onset and IA-development (Figure 1). In CSA-patients who did not progress to IA, G-CSF expres-
sion decreased (p=0.001) and CCR6 and TNIP expression increased (p< 0.001 and p=0.002, respectively) in 2-years
(Figure 2). Gene expression levels in ACPA-positive and ACPA-negative CSA-patients who developed IA were similar.

Conclusion: Whole blood cytokine and chemokine gene expression did not change significantly over time from CSA to IA-
development. This suggests that changes in systemic expression occurred preceding CSA-onset and may not relate to the
final hit of developing chronic disease. Observed changes in CSA patients not developing IA can provide clues for processes
related to resolution.

Figure 2.Modelled course of gene expression of G-CSF, CCR6 and TNIP1 in CSA patients who did not progress to arthritis and patients that did
progress to arthritis. Cytokines and chemokines were measured at baseline and after 2 years. CSA, clinical suspect arthralgia
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Background/Purpose: To investigate the occurrence and relative risk of incident malignancy in patients with rheumatic dis-
eases and previous malignancy treated with biologic and targeted synthetic DMARDs (b/tsDMARDs)

Methods: Cohort study of patients included in BIOBADASER 3.0 up to 2021, treated with b/tsDMARDs and history of pre-
vious malignancy. Incident cancer was defined as any cancer (new primaries, local recurrence or metastases) during the
drug exposure leading to therapy discontinuation. Incidence rates ratios of cancer per 1,000 patients-year (PY) and 95%
confidence interval (CI) were estimated. Rates of incident cancer in tsDMARDs and other bDMARDs versus TNFi were
compared.

Results: A total of 352 patients over 9,129 patients from BIOBADASER 3.0 had history of previous malignancy. Overall,
there were 32 incident malignancies (17 solid cancer, 14 non-melanoma skin cancer and 1 melanoma) (Figure 1). Baseline
characteristics of patients are shown in Table 1. The overall rate of incident malignancy was 27.1 (95% CI 18.6-38.3)
events/1,000 PY, ranging between none events/1000 PY in the anti-IL17 group to 51.7 events/1000 PY in the anti-CTLA-4
group (Table 2). The overall rate of incident cancer did not differ significantly in patients exposed to JAKi [0.6 (95% CI
0.1-2.5)], anti-CD20 [0.3 (95% CI 0.1-1.4)], anti-IL6 [1.2 (95% CI 0.5-3.4)] or anti-CTLA-4 [1.3 (95% CI 0.5-3.6) versus TNFi
therapy. The rate of different types of cancer (melanoma, non-melanoma skin cancer or solid tumors) did not differ between
the different treatment groups when compared to TNFi.

Conclusion: The risk of incident cancer in patients with rheumatic diseases and previous malignancy did not differ between
TNFi or other b/tsDMARDs
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Table 1. Baseline characteristics of patients with prior malignancy with exposure to bDMARDs and tsDMARDs
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Table 2. Rate and type of incident cancer in patients with prior malignancy with exposure to bDMARDs and tsDMARDs
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Background/Purpose: Patients with rheumatoid arthritis (RA) were associated with increased mortality rate. Our study
aimed to investigate the risk factors associated with all causes of mortality in patients with elderly-onset rheumatoid arthritis
(EORA) receiving conventional, biologic or targeted synthetic disease-modifying anti-rheumatic drugs (cDMARDs,
bDMARDs or tsDMARDs).

Methods: Data of EORA patients defined as RA diagnosis age >60 years between Jan, 2007 and June, 2021 were
extracted from the Taiwan Rheumatology Association Clinical Electronic Registry (TRACER). To evaluate the association
of baseline demographic data, pre-existing comorbidities, all causes of death, antibody titers and positivity status for RF,
ACPA or both, DMARD-exposure by cDMARD, bDMARD or tsDMARD with mortality risk among EORA patients, we con-
structed a multivariable cox regression models to calculate the Hazard ratios (HR) and 95% confidence intervals (CI). Five-
year patient survival for EORA were analyzed by Kaplan-Meier curves.

Figure 1. Flowchart of patients included in the study.
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Results: A total of 980 EORA patients were recruited ( survival: 852 and death: 128, respectively ). We found that older age
(HR: 1.10, 95% CI: 1.07-1.12, p< 0.001), male sex (HR: 1.92, 95% CI: 1.22-3.00, p=0.004), current smoking (HR: 2.31,
95% CI: 1.10-4.87, p=0.027), and underlying malignancy (HR: 1.89, 95% CI: 1.20-2.97, p=0.006) were significant risks of
mortality (Table 1). In contrast, hydroxychloroquine (HCQ) treatment was a protective factor against mortality in patients with
EORA (HR: 0.30, 95%CI: 0.14-0.64, p=0.002 & Figure 1A). Moreover, patient with malignancy but no HCQ treatment exhib-
ited the highest mortality risk compared with the counterparts (Figure 2). Patients with a monthly cumulative dose of HCQ
< 1374.5 mg exhibited the lowest survival rate in comparison to patients with that 1374.5-5778.5mg and ≧5778.5mg
(Figure 1B).

Conclusion: Our study identified risks of mortality in patients with EORA. Whether HCQ protects patients with malignancy
from deleterious outcome deserves further investigation.

Table 1. Cox regression analysis of factors associated with risks of mortality in elderly-onset rheumatoid arthritis
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Figure 1. (A) The overall 10-year Kaplan-Meier survival probability of hydroxychloroquine and non-hydroxychloroquine group, and (B) the overall
5-year Kaplan-Meier survival probability stratified by monthly cumulative dose of hydroxychloroquine with ≧5778.5mg, 5778.5-1374.5mg and
<1374.5mg in elderly-onset rheumatoid arthritis patients. Pairwise comparison (A) hydroxychloroquine vs. non-hydroxychloroquine group,
p=0.006; (B) monthly cumulative dose of hydroxychloroquine ≧5778.5mg vs. 5778.5-1374.5mg vs. <1374.5mg, p<0.001.

Figure 2: Risk of mortality in elderly-onset rheumatoid arthritis patients stratified by the presence of malignancy and the use of hydroxychloroquine.
Error bars represent the 95% confidence intervals (CI) of the Hazard ratios (HR).
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Background/Purpose: In modern Rheumatoid Arthritis (RA) care remote consults (via phone or video call) are increasing.
Whereas the Disease Activity Scores (DAS) requires a patient visit, Patient Reported Outcome Measures (PROM) like the
Rheumatoid Arthritis Impact of Disease questionnaire (RAID), might serve as a remote triage tool for type of consult. How-
ever, for this, the discriminative ability of RAID in relation to DAS needs to be evaluated.

Methods: In this cross-sectional analysis, data of chronic RA patients (diagnosed by a rheumatologist, >6 months) of a large
trainee hospital in Rotterdam, the Netherlands were used. Patients completed the RAID within a time-window of up to
7 days before the DAS28CRP in the period from December 2017 to December 2021. Patients were divided based on their
DAS28CRP scores (lowDAS< 3.2≥highDAS), subsequently an ROC-curve and AUC were obtained and cut-off scores for
the RAID were determined in two ways; maximum Youden-index and absence of false negatives (FN).

Results: Divided over lowDAS (76.8%) and highDAS (23.2%), n=328 patients had respectively a median (p25-p75) RAID
score of 2.88 (1.16-5.00) and 5.93 (4.90-7.04). With an AUC=0.815 (95%CI=0.767-0.864), the maximum Youden-index
(0.508) reflected RAID=4.79 and FN=4.9%. FN=0% was obtained at a maximum score of RAID=0.97. The cut-off score of
RAID=2 (from literature) resulted in FN=27.7%.

Conclusion: In this cross-sectional study the RAID performed well in relation to the DAS. Based on the assumption that low-
DAS patients are qualified for remote consults and taking into account the %FN, we advise to offer remote consults to
patients scoring RAID< 4.79.

Receiver operating characteristics (ROC) curve
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Background/Purpose: Anti-SARS-CoV2 mRNA vaccination may result in blunted humoral immune responses with lower
peak titers and a different kinetic in patients with rheumatic diseases receiving immunomodulatory therapies compared to
healthy controls1.

Vaccine-induced humoral immune responses will elicit IgM and IgA responses and an isotype class switch is required to
establish robust IgG responses directed against different viral antigens. We hypothesize that lower peak titers of vaccine-
induced anti-S1 result from a delayed isotype switch in RA patients on immunomodulatory treatment

Methods:We seek to analyse the ratio of IgG to IgM and IgG to IgA that may be regarded as a surrogate for a delayed iso-
type class switching after vaccination with anti-SARS-CoV-2 mRNA-based vaccines in patients with rheumatoid arthritis.

We prospectively analysed RA patients and HC after receiving mRNA anti-SARS-CoV-2 vaccines. Blood sampling was per-
formed before (T0) the first vaccine dose, three weeks (T1) and six weeks (T2) after the first dose, and after 12 (T3) and
24 weeks (T4). Humoral immune responses (IgG, IgA and IgM) to four different SARS-CoV-2 antigens (receptor binding
domain (RBD), spike glycoprotein subunits S1 and S2, and nucleocapsid protein (NP) were determined by using the multi-
plex immunoassay ABCORA.1

Results: We longitudinally assessed the isotypic humoral immune responses against four SARS-CoV-2 antigens in
21 healthy controls (HC) and 73 RA patients on DMARD therapy following a standard two dose regimen of mRNA based
anti-SARS-CoV2 vaccines. HC showed a rapid increase of IgG/IgM ratio two weeks after the second vaccine dose. Overall
IgG/IgM and IgG/IgA ratios were significantly lower in RA patients and involving immune responses to S1 and RBD (Fig.1).
Patients treated with abatacept, JAK inhibitors and anti-cytokine (TNFa, IL-6, IL-1) biologics in combination with csDMARDs
were more likely to develop a delayed IgM/IgG isotype switch that resulted in a delayed and decreased IgG response
(Table 1).

Conclusion: This study provides insights into the attenuated immune response following an mRNA based anti-SARS-
CoV-2 vaccination in patients with RA. The decreased immune response after the first dose of an mRNA based SARS-
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CoV-2 vaccine with an enhanced immune response to subsequent doses is in line with the assumption of a delayed isotype
class switch from IgM to IgG.

References

1. Abela IA. 2021. Nat Commun 12: 6703

Disclosure: K. Schmiedeberg, None; I. Abela, None; N. Vuilleumier, None; J. von Kempis, None; A. Rubbert-
Roth, None.

Figure 1. Antibody kinetic of vaccinated RA patients and healthy controls for antibodies IgG/IgM and IgA/IgM ratioBoxplots showing antibodies
IgG/IgM ratio for S1 (A, C) and RBD (B, D) isotype as determined by Elecsys Anti-SARS-CoV-2 (S) assay at 3, 6 and 12 weeks following the first
vaccine dose in HC and RA patients. T0=baseline, T1=3 weeks after 1st vaccination, T2=2 weeks after 2nd vaccination, T3=12 weeks after 1st
vaccination, T4= 24 weeks after 1st vaccination.

514



Abstract Number: 0271

Temporal Trends and Risk of Rheumatoid Arthritis in Celiac Disease
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Background/Purpose: There has been an increasing global prevalence of celiac diseases (CD) and rheumatoid arthritis (RA).
Modifications in proteins play a significant role in the loss of tolerance and the development of immune response in both these
diseases. Rheumatoid arthritis and celiac disease are connected based on similar histocompatibility antigens (HLA) mutations,
serological markers, and rheumatological, and gastrointestinal manifestations. HLA locus is the most potent risk factor where
different alleles confer risk of the two diseases. Several studies have described the "Gut-Joint Effect." This study aimed to
investigate the co-existence and socioeconomic burden of rheumatoid arthritis in patients with celiac diseases.

Methods: The National Inpatient Sample database from 2000 to 2019 was queried for patients identified with CD. We uti-
lized the international classification of disease (ICD) to identify patients diagnosed with CD, ICD-9 code of 579.0 from
2000 to Q3 2015, and ICD-10 code of K90.0 from Q4 2015 to 2019. To compare the risk of RA, a year-wise non-CD
matched group is selected based on age, sex, and race using the 1:1 ratio nearest neighbor (greedy) propensity score
method. Categorical variables are presented using the frequency distribution, and continuous variables such as age were
presented using the mean (±standard deviation-SD). Group comparisons were performed using the student’s t-test for con-
tinuous variables and the χ2 test for categorical variables. We performed hypothesis testing using a two-tailed p-value with a
significance level of 0.05.

Figure 1. Prevalence of Rheumatoid arthritis in hospitalized Celiac disease patients admitted NIS 2000-2019.
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Results: After weighting, we identified 526559 patients with CD between 2000 and 2019. We identified 14885 (2.83%) RA
patients in CD group and 8955 (1.83%) RA patients in non-CD matched group. The prevalence of RA in hospitalized CD
patients increased from 2.40% in 2000 to 3.80% in 2019 with Ptrend< 0.001. Overall, CD patients have 57% higher odds
of RA as compared to matched non-CD patients (OR, 1.57; 95% CI, 1.49 – 1.67). The multivariate analyses showed that
older age (aOR : 2.4; 95% CI, 2.1 - 2.8 for 41-64 years, 2.0; 95% CI, 1.7 - 2.4 for 65 years and above, compared to
18-40 years, all P < 0.0001), female (aOR, 2.6; 95% CI, 2.3 - 2.9; P < 0.0001) as compared to male, socioeconomic status
in quartile 1 (aOR, 1.2 ; 95% CI, 1.1 - 1.3; P = 0.02) as compared to quartile 4, Medicaid (aOR : 1.3; 95% CI, 1.2 – 1.5) as
compared to private insurance have higher risk of RA in CD patients.

OR= odd’s ratio; aOR= adjusted odd’s ratio

Conclusion: Our study highlights the prevalence of rheumatoid arthritis in hospitalized patients with celiac disease com-
pared to the general population. There is an overall increased hospitalization and socioeconomic burden in these patients.
Reinforcing and educating the healthcare workers will help improve the overall treatment outcome in these patients.The
association between rheumatoid arthritis and celiac disease could have several clinical implications. Adopting a gluten-free
diet has been shown to alleviate rheumatic manifestations in CD. Still, it is unclear if similar dietary interventions are effective
in patients with RA, highlighting the need for further research in this area.

Disclosure: B. Basida, None; m. haider, None; N. Din, None; V. Gilvaz, None.

Figure 2. Prevalence of Rheumatoid arthritis in patients with Celiac disease vs. Non-Celiac disease

Table 1. Predictors of Rheumatoid arthritis

516



Abstract Number: 0272
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Background/Purpose: Baricitinib (BARI), an oral selective Janus kinase 1/2 inhibitor, is approved for treatment of adults
with moderately-to-severely active rheumatoid arthritis (RA). BARI demonstrated efficacy in patients (pts) with RA who have
inadequate response to biologic disease-modifying antirheumatic drugs (bDMARD-IR) in a 24-week (wk) phase 3 study, RA-
BEACON.1 BARI efficacy was evaluated up to 3 years (yrs) of treatment in a long-term extension (LTE) study, RA-BEYOND.2

This study discloses long-term efficacy of BARI 4 mg and 2 mg in bDMARD-IR pts in the completed study RA-BEYOND.

Methods: In RA-BEACON, pts were randomized 1:1:1 to BARI 4 mg, 2 mg, or PBO; pts with no response could be rescued
after wk 16. Completers to wk 24 could enter with BARI 4 or 2mg RA-BEYOND for up to 360 wks (6.9 yrs). LTE data were

Table 1: Efficacy outcomes in RA-BEYOND
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analysed by treatment assigned at baseline in RA-BEACON as observed up to time of stepdown (if applicable), study dis-
continuation, or study completion, whichever occurred earlier. Efficacy response rates (RR) were assessed as proportions
of pts with observed data up to wk 360 for low-disease activity (LDA) (SDAI ≤ 11, DAS28-hsCRP ≤ 3.2, CDAI ≤ 10), remis-
sion (REM) (SDAI ≤ 3.3, DAS28-hsCRP < 2.6, CDAI ≤ 2.8, Boolean), and physical functioning (HAQ-DI ≤ 0.5). No formal sta-
tistical comparisons were conducted.

Results: 156, 152, and 140 pts entered the LTE (4 mg, 2 mg, and PBO, respectively). Pts in BARI 4 and 2 mg arms had
higher LDA and REM RR vs PBO at LTE entry (wk 24) (Table 1). PBO-treated pts achieved comparable RR to pts in the BARI
4 mg arm by wk 48 (24 wks after switch to BARI 4 mg) and up to wk 360. Of pts enrolled to RA-BEYOND, approx. 50% in
BARI 4 mg, 65% in 2 mg and 61% in PBO remained active at wk 156; 17%, 26% and 26% at wk 360, respectively. SDAI
LDA RR were 47%/70% and 61%/74% for pts treated with BARI 4 mg and 2 mg, at wk 156 (yr 3)/ 360 (yr 6.9), respectively;
SDAI REM RR were 15%/26% and 26%/26% for BARI 4 mg and 2 mg, at wk 156/360, respectively (Table 1). SDAI and
CDAI had comparable RR. DAS-28CRP LDA RR were similar to SDAI and CDAI, while REM RR were about twice those of
SDAI and CDAI. HAQ-DI ≤ 0.5 RR was 15%/26% (BARI 4 mg), 21%/15% (BARI 2mg), and 9%/3% (PBO) at 3/6.9 yrs.

Conclusion: In observed data, BARI maintained efficacy and normative physical function bDMARD-IR population up to 6.9
yrs (360 wks).
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Background/Purpose: Filgotinib (FIL) is a second-generation oral Janus kinase 1 preferential inhibitor approved in Europe,
Japan, and the UK for treatment of RA.1,2 Over a median treatment duration of 2.2 years, similar incidence of adverse events
of special interest (AESIs) were reported for FIL 200 mg (FIL200) and 100 mg (FIL100) dose groups, with the exception of
infections, serious infections, and herpes zoster (HZ).3 This analysis provides an update on the safety profile of FIL.

Methods: Integrated FIL RA data from 7 clinical trials are reported: phase 2 (NCT01668641, NCT01894516); phase
3 (NCT02889796, NCT02873936, NCT02886728); and the long-term extension studies, DARWIN 3 phase
2 (NCT02065700) and FINCH 4 phase 3 (NCT03025308). All patients met ACR criteria for functional class I–III. Exposure-
adjusted incidence rates (EAIRs)/100 patient-years of exposure (PYE), censored at time of first event, were determined for
major adverse cardiovascular event (MACE; including myocardial infarction), venous thromboembolism (VTE), malignancies
excluding nonmelanoma skin cancer (NMSC), NMSC, (serious) infections, and deaths. Data were as of Jan 11, 2022
(DARWIN 3) and Jan 31, 2022 (FINCH 4). Analyses were performed on an ad hoc interim analysis data set without additional
cleaning; MACE and VTE only include positively adjudicated events with a data cutoff of Nov 30, 2021.

Results: Overall, the as-treated population included 3691 patients with 12,014.1 PYE. Median (max) exposure was 3.59
(8.2) years in the pooled FIL group, 3.69 (8.2) years for FIL200, and 3.15 (7.5) years for FIL100. Baseline demographics
and disease characteristics were balanced between treatment groups.4 Small numerical differences were observed
between FIL doses for EAIRs of AESIs, except for a higher incidence of HZ with FIL200 (Table). Of 22 treatment-emergent
adverse event deaths associated with COVID-19, 1 patient had a record of vaccination. Risk of MACE and VTE was gener-
ally stable over time (Figure) with a probability of 1.4% vs 1.2% for FIL100 vs FIL200 for MACE at Week 216 (4 years). Risk of
VTE was 0.7% and 0.6% at Week 192 for FIL200 and FIL100, respectively; at 216 weeks the probability of VTE was 1.0% vs
0.7% for FIL100 vs FIL200, although low event numbers make interpretation of any difference difficult. Over 216 weeks
(4 years), the risk was generally similar between FIL100 vs FIL200 to develop malignancies excluding NMSC (3.1% vs

Table. Frequencies and EAIRs of adverse events of special interest in pooled parent and ongoing long-term extension clinical RA trials
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2.8%), serious infections (8.2% vs 7.7%) (Figure), or death from any cause (2.3% vs 2.8%) (Figure). The risk of experiencing
NMSC was 0.9% vs 1.6% with FIL100 vs FIL200 at Week 216.

Conclusion: Over a median of 3.6 years, both FIL doses continue to show small numerical differences in EAIRs of AESI
between FIL100 and FIL200 groups, except for HZ. In this overall RA population, FIL200 showed the highest risk for devel-
oping NMSC vs FIL 100, but not for MACE, malignancies excluding NMSC, serious infections, or death. Assessing risk
between both doses for VTE was difficult due to low numbers.
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Figure. Event-free probability of (A) MACE, (B) VTE, (C) serious infection, and (D) death from any cause. Time to event was calculated as (onset date of
first event – first dose date) + 1. The population was as-treated, including patients who received ≥1 dose of any study drug. A patient may contribute to
≥1 treatment group summary if the patient received ≥1 treatment of interest. Number of patients at risk = number of patients at risk at that the given time
point. ADA, adalimumab; BL, baseline; FIL200/100, filgotinib 200/100 mg; MACE, major adverse cardiovascular event; PBO, placebo; q.d., once daily;
VTE, venous thromboembolism. Numbers of patients assessed at each time point are shown below each graph.
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Background/Purpose: JAK inhibitors (JAKi) have been a major development in treatment for many patients with RA due to
their ability to block multiple cytokine pathways involved in pathogenesis. In Australia, government subsidisation enables
rheumatologists to prescribe whichever b/tsDMARD they consider most clinically appropriate for individual patients. There
has been rapid uptake of the 3 approved JAKi: tofacitinib (TOF; available since October 2015), baricitinib (BARI, Sept
2018) and upadacitinib (UPA; May 2020).

NR, not reached.
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The objective of this study is to describe time to switch, switching patterns, concomitant csDMARDs, and reason for switch,
in patients who initiated TOF, BARI or UPA as first-line, second-line, or third-line therapy and subsequently switched to an
alternative JAKi, TNFi or other bDMARD (IL-6i, CTLA-4, and CD20).

Methods: The OPAL dataset is a collection of deidentified, aggregated clinical data derived from the electronic medical
records of 112 rheumatologists in Australia. Data is captured at the point of care in custom-built software (Audit4, S4S Pty
Ltd, Sydney, Australia) which also serves as the clinician’s prescribing software.1

Patients were eligible if they were aged 18-95 years with a physician diagnosis of RA and initiated a JAKi between 1 Oct
2015 and 30 Sept 2021. Data were summarised using descriptive statistics. Persistence to drug was analysed for the overall
population of JAKi initiators using Kaplan-Meier analysis, with discontinuation of treatment analysed as the event.

Results: 5,900 patients initiated a JAKi during the study window and were included in this analysis (BARI n=1,875, TOF
n=3,662, UPA n=1,814). In the overall population, median persistence was comparable for BARI, TOF and UPA where there
was sufficient follow up, and persistence was longest for patients that initiated a JAKi in first line therapy and shorter in
patients receiving a JAKi as second line and third line therapy (Table 1). JAKi to JAKi switching was observed across all lines
of therapy, however patients switching from first line TOF and UPA were more likely to switch to a TNFi than an alternative
JAKi (Table 2). In later lines of therapy switching from JAKi to TNFi was less frequently observed, and bDMARDs with other
mechanisms of action were more commonly utilised. At the time of switching from first line, 22.8% of patients were receiving
UPA as monotherapy compared to 35.6% and 37.6% of BARI and TOF treated patients, respectively. The use of monother-
apy increased in second and third line across all agents. ‘Lack of efficacy’was the most common reason for switching, and a
small proportion of patients initiating a JAKi experienced an adverse reaction prompting discontinuation of treatment. Cau-
tious interpretation of UPA results is required due to limited duration of follow up.

Conclusion: In Australian real-world clinical practice, median persistence was similar across treatment groups and JAKi to
JAKi switching was frequently observed.

Disclosure: S. Ciciriello, None;G. Littlejohn, None; T. Treuer, Eli Lilly & Company;K. Gibson, Eli Lilly, UCB, Janssen,
Novartis; P. Youssef, Abbvie, Novartis, Janssen-Cilag, Eli Lilly; P. Bird, AbbVie/Abbott, Eli Lilly, Gilead, Janssen,
Merck/MSD, Pfizer, UCB, Novartis; C. OSullivan, None; T. Smith, None; C. Deakin, None.

A. Includes patients who are currently still on JAKi, did not start a subsequent b/tsDMARD or are lost to follow-up. B. Denominator is total patients
who switched from that JAKi. C. Defined as JAKi with at least one csDMARD (methotrexate, leflunomide, hydroxychloroquine, sulfasalazine, cyclo-
sporine) at switch, regardless of corticosteroids. d Denominator is total patients that initiated that JAKi.
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Background/Purpose: The safety profile of filgotinib (FIL), a second-generation oral Janus kinase (JAK) 1 preferential inhib-
itor approved in Europe, Japan, and the UK for treatment of RA,1,2 has been reported.3 In patients (pts) with active RA aged
≥50 y with ≥1 cardiovascular (CV) risk factor, treated with the pan-JAK inhibitor tofacitinib, data from an interventional post-
marketing study (NCT02092467)4 suggested a higher risk of major adverse cardiovascular events (MACE) and malignancies
compared with TNF inhibitors. No data are available from a similar prospective study with FIL. This post hoc exploratory
analysis aimed to describe the incidence of MACE and malignancies in a subgroup of pts with RA from the FINCH and DAR-
WIN clinical trials, receiving FIL 200 mg (FIL200) and FIL 100 mg (FIL100).

Table. Frequency and EAIR of treatment-emergent adverse events of special interest in a population of patients with RA at higher risk of CV events
(aged ≥50 y, ≥1 CV risk)
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Methods: Exploratory analysis of adverse events of special interest are reported using integrated FIL RA data from phase
2 (NCT01668641, NCT01894516), phase 3 (NCT02889796, NCT02873936, NCT02886728), and the long-term extension
(LTE) studies DARWIN 3 phase 2 (NCT02065700) and FINCH 4 phase 3 (NCT03025308), in a pt population at higher risk of
CV events similar to ORAL-SURVEILLANCE,1 namely, aged ≥50 y with ≥1 CV risk factor (history of dyslipidemia, diabetes or
CV disease; hypertension, ischemic vascular conditions, peripheral vascular disease, extra-articular manifestations of RA; or
current smokers). All pts met ACR criteria for functional class I–III. Censored exposure-adjusted incidence rates (EAIRs)/100

Figure. Time to first treatment-emergent event of (A) MACE, (B) malignancies excluding NMSC, and (C) NMSC in patients with RA who were aged
≥50 y with ≥1 CV risk factor. The time to event was calculated as (onset date of first event – first dose date +1); CV risk factors: Information on
smoking habits and CV family history were not available in DARWIN 1–3. The population was as-treated, including patients who received ≥1 dose
of any study drug. A patient may contribute to ≥1 treatment group summary if the patient received ≥1 treatment of interest. Number at risk = num-
ber of patients at risk at that the given timepoint. ADA, adalimumab; BL, baseline; CV, cardiovascular; FIL200/100, filgotinib 200/100 mg; MACE,
major adverse cardiovascular event; MTX, methotrexate; NMSC, nonmelanoma skin cancer; PBO, placebo; q.d., once daily. Numbers of patients
assessed at each time point are shown below each graph.
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pt-years of exposure for MACE, venous thromboembolism (VTE), malignancies excluding nonmelanoma skin cancer
(NMSC), NMSC, (serious) infections, and deaths were determined. Data were as of Jan 11, 2022 (DARWIN 3) and Jan
31, 2022 (FINCH 4). Analyses were performed on an ad hoc interim analysis data set without additional cleaning.

Results: The higher-risk population included 1484 pts: mean age 62.1 y (536 [36.1%] aged ≥65 y), 291 (22.5%) current
smokers, and 904 (60.9%) received background MTX; baseline (BL) MTX use was higher in the FIL100 vs FIL200 group
(66.6% vs 54.6%); other BL demographics were balanced. Numerically higher EAIRs for malignancies (excluding NMSC),
NMSC, serious infections, and deaths were observed for pts receiving FIL200 vs FIL100; 95% confidence intervals over-
lapped (Table). For MACE and VTE, incidence is considered similar for both doses (Table). The risk of experiencing MACE,
malignancies excluding NMSC, and NMSC over time with FIL100 or FIL200 is shown in the Figure.

Conclusion: In this RA population at higher risk of CV events, the incidence of MACE and VTE was similar for both doses. A
numerically higher incidence of malignancies (excluding NMSC), NMSC, serious infections, and deaths was observed in the
high- vs low-dose group. Limitations included population selection bias, low event numbers, and the post hoc nature of the
analysis. The ongoing LTE and real-world studies in RA will continue to investigate the safety of FIL in these populations.
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Background/Purpose: Filgotinib (FIL) is a preferential Janus kinase 1 inhibitor, approved in Europe for the treatment of RA
and ulcerative colitis. A phase 4 European study of FIL (FILOSOPHY; NCT04871919) in patients with RA is ongoing. We
report baseline characteristics and 1-month efficacy data from the first 200 patients enrolled.

Methods: The prospective, observational study will enroll approximately 1500 patients aged ≥18 years with moderate to
severe active RA, who are prescribed FIL for the first time and in accordance with the product label in general practice.
We report baseline demographics, disease characteristics, comorbidities, prior treatments, reasons for starting FIL, and
mean change from baseline (CFB) in severity of pain (measured using a 10-cm visual analog scale [VAS]) and Functional

Table 1. Baseline characteristics, laboratory measures, and prior and current treatment
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Assessment of Chronic Illness Therapy (FACIT)-fatigue score (range 0–52) via electronic PRO data collection at Week 1 and
Month 1, and mean CFB in Clinical Disease Activity Index (CDAI; range 0–76) score at Month 1. The proportion of patients
with clinically meaningful CFB in FACIT-fatigue (increase of ≥4) and VAS pain (reduction of ≥10) from Week 1 to Month
1 was reported. Patients included in the analysis were enrolled between May 2021 and February 2022.

Results: Table 1). Approximately 40% of treated patients had comorbidities, the most common being hypertension (28.3%),
dyslipidemia (9.1%), and type 2 diabetes mellitus (5.3%). Baseline disease characteristics and details of previous treatments
are included in Table 1. FIL was started due to inadequate response (43.3%), loss of response (40.6%), or intolerance (non-

Table 2. Mean change from baseline in FACIT-fatigue, VAS pain, and CDAI scores at Week 1 and Month 1

Figure. Proportion of patients with clinically meaningful improvement from baseline in (A) FACIT-fatigue and (B) VAS pain scores
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allergic) to previous treatment (5.9%), or for other reasons (10.2%). Of treated patients, 167 (89.3%) received FIL 200 mg
and 20 (10.7%) received FIL 100 mg (study drug information was pending for 19 patients). FIL monotherapy was taken by
55.6% of patients (19.3% with glucocorticoids), while 37.4% received FIL in combination with MTX (13.4% with glucocorti-
coids). Mean (SD) and median (range) daily dose of oral glucocorticoids (prednisone or equivalent) at baseline was 7.5 (6.0)
mg and 5.0 (1.0-30.0) mg. At Week 1 and Month 1, respectively, mean (SD) CFB in FACIT-fatigue score was 3.7 (6.9) and
6.8 (8.6), and mean (SD) CFB in VAS pain score was -11.9 (18.0) and -22.2 (27.8). At Month 1, mean (SD) CFB in CDAI score
was -13.7 (17.1) (Table 2). The Figure shows the proportions of patients with clinically relevant CFB in FACIT-fatigue and
VAS pain scores.

Conclusion: These are the first international real-world data to be reported from a cohort of patients with RA treated with
FIL. At baseline, patients generally had moderate disease activity. Initial interim data indicate rapid improvements in disease
measures with FIL treatment (given as combination therapy or monotherapy, with/without glucocorticoids), which could be
observed as early as Week 1 for VAS pain and FACIT-fatigue scores. Long-term follow-up is needed to further evaluate
effectiveness and safety.

Disclosure: J. Galloway, AbbVie, AstraZeneca, Biogen, Celgene, Galapagos, Gilead, Janssen, Medicago, Lilly, Novar-
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Pfizer, Roche, UCB, Eli Lilly, Gilead, Sanofi; S. Romero Yuste, Pfizer, Lilly, AbbVie, Biogen, Sanofi; J. Avouac, Galapa-
gos, AbbVie, Lilly, Pfizer, Bristol Myers Squibb, Novartis, Fresenius-Kabi, Sanofi, Sandoz, Nordic Pharma, Biogen,
Medac, Janssen, Roche-Chugai; E. Gvozdenovic, Galapagos; K. Harris, Galapagos; M. Zignani, Galapagos;
G. Burmester, AbbVie, Galapagos, Lilly, MSD, Pfizer, Roche, UCB, Janssen, Gilead Sciences, Inc..
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Background/Purpose: Filgotinib (FIL) is a preferential oral Janus kinase (JAK) 1 inhibitor, approved for the treatment of RA
and ulcerative colitis (UC) in Europe, the UK, and Japan.1,2 Data from the ORAL Surveillance post-marketing study
(NCT02092467) suggest that in patients with active RA aged ≥50 years with ≥1 cardiovascular risk factor, malignancy risk
is higher with the pan-JAK inhibitor tofacitinib vs TNF inhibitors.3

Methods:We assessed malignancy incidence and event rates in clinical trials of FIL 100 mg and 200 mg (FIL100/FIL200) for
RA (DARWIN 1–3 [NCT01888874, NCT01894516, NCT02065700] and FINCH 1–4 [NCT02889796, NCT02873936,
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NCT02886728, NCT03025308]) and UC (MANTA [NCT03201445], SELECTION [NCT02914522], SELECTION LTE
[NCT02914535]). Data were as of Jan 11, 2022 (DARWIN 3) and Jan 31, 2022 (FINCH 4) (median FIL exposure: 3.6 years).
Analyses were performed on an ad hoc interim analysis data set without additional cleaning. For patients with RA, baseline
characteristics were compared in those with vs without malignancies (excluding nonmelanoma skin cancer [NMSC]) and
in those with vs without NMSC (the baseline characteristics comparison was not analyzed for UC). Malignancy incidence
and event rates in RA and UC were assessed according to treatment group and were compared between patients aged
< 65 and ≥65 years.

Results: There was a total of 100 malignancy events and 40 NMSC events in patients with RA. The mean patient age was
higher in those with vs without malignancies and in those with vs without NMSC (Table 1). Smoking status and concomitant

Table 1. Demographic and disease characteristics by presence of treatment-emergent malignancy in RA

Table 2. Treatment-emergent malignancy incidence and event rates by treatment in patients with RA or UC
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MTX use were not predictors of malignancy or NMSC events. In patients with RA, the exposure-adjusted incidence
rate (EAIR) of malignancies and NMSC (Table 2) did not differ between the 2 FIL doses. The exposure-adjusted event
rates (EAERs) were similar to EAIRs. There was a total of 20 malignancy events and 20 NMSC events in patients with
UC. In patients with UC, the EAIR of malignancies was numerically higher with FIL100 vs FIL200 and the EAIR of
NMSC was numerically higher with FIL200 vs FIL100. EAERs were similar to EAIRs. The Figure shows the probability
of events.

Patients aged ≥65 years were more susceptible to developing malignancies and NMSC. In this age group, the EAIR
(95% confidence interval [CI]) of malignancies was numerically higher with FIL200 vs FIL100 in RA (2.0 [1.3, 3.0] vs
1.0 [0.5, 2.0]) but not in UC (2.3 [0.6, 5.8] vs 3.3 [0.1, 18.5]). Patients aged ≥65 years had higher EAIR (95% CI) of
NMSC with FIL200 than with FIL100 in RA (1.4 [0.8, 2.2] vs 0.5 [0.1, 1.2]) but not in UC (3.0 [1.0, 6.9] vs 3.9 [0.1,
21.7]). In both RA and UC, gastrointestinal neoplasms and basal cell carcinoma were the most frequent type of malig-
nancy and NMSC, respectively.

Conclusion: As expected, the risk of malignancies and of NMSC was higher in those aged ≥65 vs < 65 years. There was a
numerically higher incidence of malignancies and of NMSC in patients aged ≥65 years with RA treated with FIL200 than with
FIL100 but not in those with UC. Longer-term pharmacovigilance is warranted to establish the safety of JAK inhibitors in
those with chronic inflammatory diseases.

Figure. Time to first treatment-emergent (A) malignancy and (B) NMSC in patients with RA and time to first treatment-emergent (C) malignancy and
(D) NMSC in patients with UC
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Background/Purpose: Reporting of treatment-emergent adverse events (TEAEs) in RA clinical trials can be summarized as
exposure-adjusted incidence rates (EAIRs) or exposure-adjusted event rates (EAERs). Censored EAIR (EAIR), weighing
exposure up to a patient’s first event, is commonly reported; uncensored EAIR (EAIRu), using total exposure time for all
patients, can also be used. For EAIR, exposure time can vary by event. In contrast to EAIR(u), the total number of events
are used to calculate EAER. The 3 methods account for different exposures and/or multiple events, which can impact the
outcome evaluation. Studies of filgotinib (FIL) in RA1 report safety data as EAIR/100 patient-years of exposure (PYE) for
TEAEs, which is uncensored. The objective of this study was to describe the outcome of long-term FIL integrated safety data
in RA by applying different statistical methodologies: EAER, EAIRu, and EAIR.

Methods: Integrated FIL safety data from 7 clinical trials were assessed.1 Predefined adverse events of special interest
(AESIs) included serious infections (any), herpes zoster (HZ), major adverse cardiac events (MACE), malignancies (excluding
nonmelanoma skin cancer [NMSC]), NMSC, and venous thromboembolism (VTE). The number of patients with an event,
number of events, EAER, EAIRu, and EAIR were summarized. The data extraction date was January 2021 for the DARWIN
3 (NCT02065700) long-term extension (LTE) and November 2020 for the FINCH 4 (NCT03025308) LTE.

Results: In total, 3691 patients received ≥1 FIL dose for 8085 PYE. In this population, 176 serious infections were reported
in 137 patients, 125 HZ events were reported in 112 patients, 39 MACE were reported in 33 patients, 20 cases of VTE were
reported in 15 patients, 60 malignancies excluding NMSC were reported in 49 patients, and 21 cases of NMSC were
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reported in 20 patients. Within each treatment arm (FIL 200 mg [FIL200], FIL 100 mg [FIL100], or combined FIL), rates for
most AESIs were similar when reported as EAER, EAIRu, or EAIR (Table). For serious infections, EAER was higher than
EAIRu or EAIR. The total exposure time to first event (censored PYE) was high and comparable to total exposure (PYE) (
>2700 years and >5100 years for the total populations in the FIL100 and FIL200 groups, respectively).

Conclusion: These data confirm that using different methods to analyze FIL safety data (EAER, EAIRu, EAIR) does not result
in different safety outcomes, reinforcing the previously reported FIL safety profile in patients with RA. As the AESIs reported
in the long-term safety database with FIL are rare, patients commonly have long exposure times before experiencing an
event, which are often associated with end of treatment. As such, EAIRu, EAIR, and EAER are similar.
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Table. Exposure-adjusted event and incidence rates for adverse events of special interest
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Background/Purpose: Filgotinib (FIL) is a Janus kinase (JAK) 1 preferential inhibitor approved for the treatment (tx) of mod-
erate to severe RA. Weight gain has been reported with other JAK inhibitors1–3; it is important to describe the effect of FIL on
body weight (BW)/BMI for physicians to correctly inform and appropriately treat patients. Our primary aim was to assess the
effect of FIL on BW/BMI using data from the FINCH 1–3 studies. Secondary aims were to assess the efficacy and safety of
FIL according to baseline BMI.

Methods: FINCH 1–3 (NCT02889796, NCT02873936, NCT02886728) were phase 3, randomized, double-blind, active/
placebo (PBO)-controlled studies of FIL 100/200 mg (FIL100/FIL200) ± MTX in patients with active RA who had an

Figure. Proportion of patients to achieve ACR response at Week 12 (FINCH 1 and 2) or Week 24 (FINCH 3)
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inadequate response to MTX (FINCH 1) or biologic DMARD (FINCH 2), or were MTX naïve (FINCH 3). We assessed changes
from baseline (CFB) in BW and BMI by tx group and baseline BMI, and the efficacy and safety of FIL by baseline BMI (< 25,
25–< 30, or ≥30 kg/m2). Efficacy measures included ACR20/50/70 response, Disease Activity Score 28 with CRP
(DAS28-CRP), and HAQ-Disability Index (HAQ-DI). Safety data were from 7 RA clinical trials (FINCH 1–4, DARWIN 1–3).4

Results: In FINCH 1–3, baseline disease characteristics such as HAQ-DI, DAS28-CRP, and Clinical Disease Activity Index
were similar across BMI subgroups for each tx group. There were no clinically relevant CFB in median BW or BMI in any tx
group or differences between tx groups. Mean CFB in BMI (kg/m2) were 0.4 with FIL200 and FIL100, and 0.3 with adalimu-
mab (ADA) at Week 52 in FINCH 1; 0.2, 0.6, and −0.1 with FIL200, FIL100, and PBO, respectively, at Week 24 in FINCH 2;
and 0.5, 0.6, 1.1, and 0.3 with FIL200+MTX, FIL100+MTX, FIL200, and MTX, respectively, at Week 52 in FINCH 3. CFB in
BMI did not appear dependent on baseline BMI.

FIL200±MTX was efficacious vs controls regardless of baseline BMI for most measures at each timepoint. In FINCH 1, in the
< 25, 25–< 30, and ≥30 kg/m2 BMI subgroups, DAS28-CRP < 2.6 was achieved by 38%, 29%, and 33% in the FIL200 group;
29%, 19%, and 21% in the ADA group; and 7%, 10%, and 11% in the PBO group atWeek 12, respectively. The Figure shows
ACR20 responders by baseline BMI in FINCH 1–3. Integrated safety data across baseline BMI subgroups are summarized in
the Table. The rate for venous thromboembolism was numerically higher with FIL200 in the ≥30 than 25–< 30 or < 25
kg/m2 BMI subgroups; serious infection rate was numerically higher with FIL100 in the < 25 mg/m2 vs other BMI subgroups.

Conclusion: FIL did not substantially affect CFB in BW or BMI. FIL200±MTX was generally more efficacious vs controls
regardless of baseline BMI, and the overall rate of treatment-emergent adverse events was similar across baseline BMI
subgroups.
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Table. Exposure-adjusted incidence rate (95% CI) of adverse events per 100 PYE by baseline BMI
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Background/Purpose: Filgotinib (FIL) is a Janus kinase (JAK) 1 preferential inhibitor, approved for treatment of moderate to
severe active RA in Europe, the UK, and Japan.1,2 Graded laboratory abnormalities from placebo-controlled analyses and
long-term data on lymphocytes have been reported previously.3,4 Here we report the effect of FIL on laboratory parameters
in the FINCH 4 long-term extension (LTE).

Methods: Safety was assessed from LTE baseline (BL) to data cutoff (Jun 1, 2020) in patients (pts) receiving ≥1 FIL dose (FIL
200 mg [FIL200] or 100 mg [FIL100]) in FINCH 4 (NCT03025308; adults with RA who met ACR criteria for functional class I–
III and had completed FINCH 1/2/3). Laboratory abnormalities were graded per Common Terminology Criteria for Adverse
Events v4.03. Frequencies and exposure-adjusted incidence rates (EAIRs)/100 pt-years of exposure (PYE) for graded
abnormalities are reported. Median laboratory parameters are reported to LTE Week (W) 48.

Table 1. Summary of exposure (safety analysis set)
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Results: In FINCH 4, 2729 pts received FIL for 4198.08 PYE (mean 80.3 weeks); exposure was similar between dose groups
(Table 1). Frequency and graded EAIR of laboratory abnormalities were similar for anemia, decreased platelets, and increased
alanine aminotransferase (ALT), aspartate aminotransferase (AST), and serum creatinine, and higher in the FIL200 vs FIL100
group for neutropenia, increased creatinine kinase (CK), hypophosphatemia, and cholesterol (high) (Table 2). No Grade
4 decreased phosphate laboratory abnormalities were observed and hypophosphatemia was not associated with adverse

Table 2. Treatment-emergent laboratory abnormalities (safety analysis set)
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events. Laboratory abnormalities led to discontinuation of FIL in 7 pts: ALT and AST increased, 3 (0.2%, FIL 200); ALT
increased, 1 (< 0.1%, FIL 100); and neutropenia 3 (0.3%) (FIL 100). From LTE BL to W48, hemoglobin, platelets, ALT, and
AST were relatively stable, with no clear differences between doses, or between pts with or without prior FIL. Neutrophil count
was relatively stable from LTE BL to W48. Neutrophils decreased for the FIL200 group with no prior FIL exposure, remaining
stable fromW24. CK and serum creatinine were relatively stable from LTE BL to W48 in pts with prior FIL exposure; in pts with
no prior FIL, initial increases plateaued by W6 andW12, respectively, remaining stable. Changes in phosphate levels from LTE
BLwere small, remaining within normal range (2.2–5.1 mg/dL). Triglycerides were stable over time with no differences between
groups. Total cholesterol, high-density lipoprotein (HDL), and low-density lipoprotein (LDL) levels were stable in pts with prior
FIL exposure. In pts with no prior FIL exposure, small increases in total cholesterol, HDL, and LDL plateaued byW24, remaining
stable. The LDL:HDL ratio was stable, with no differences between groups (Figure).

Conclusion: Laboratory abnormalities were generally mild to moderate, similar to previous observations.3 Frequency and
EAIR were higher in the FIL200 vs FIL100 group for neutropenia, increased CK, hypophosphatemia, and high cholesterol.
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Background/Purpose: Filgotinib (FIL) is a Janus kinase 1 preferential inhibitor approved for the treatment of moderate
to severe active RA.1 It was previously reported that a numerically higher proportion of patients (pts) aged ≥65 vs < 65
y had an adverse event (AE), serious AE, or serious infection in the FIL 200 mg (FIL200) group of the pooled phase
2 and 3 safety studies.2 Here we report updated data on AEs of special interest (AESIs) and efficacy in these age
groups.

Methods: This post hoc analysis assessed safety and efficacy in pts aged < 65 and ≥65 y using data from the phase 2 DAR-
WIN 1 (NCT01888874) and 2 (NCT01894516) trials; phase 3 FINCH 1 (NCT02889796), 2 (NCT02873936), and
3 (NCT02886728) trials; and DARWIN 3 (NCT02065700) and FINCH 4 (NCT03025308) long-term extension (LTE) trials.
All pts with RA fulfilled 2010 ACR/EULAR criteria. Data were as of Jan 11, 2022 (DARWIN 3) and Jan 31, 2022 (FINCH 4).
Analyses were performed on an ad hoc interim analysis data set without additional cleaning. The as-treated analysis set
included all available data for pts receiving ≥1 FIL dose (FIL200/FIL 100 mg [FIL100]), including those rerandomized to FIL
in the LTE. Censored exposure-adjusted incidence rates (EAIRs)/100 patient-years of exposure of AESIs by age category
(< 65 vs ≥65 y) are presented. EAIR and 95% confidence intervals (CIs) were calculated. Proportions of pts aged < 65 and
≥65 y achieving a 20, 50 and 70% improvement in ACR criteria (ACR20/50/70) and DAS28-CRP low disease activity
(LDA) at Week 144 in FINCH 4, estimated using observed cases, are reported.
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Table 2. AESIs and overview of ≥1 TEAE leading to death by age category (<65 vs ≥65 y; as-treated set)

Table 1. Baseline demographics and disease characteristics by age category (<65 vs ≥65 y)
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Results: In this pooled analysis, pts aged ≥65 y had higher proportions of cardiovascular (CV) risk factors at baseline vs those
< 65 y (Table 1). A higher proportion of pts aged < 65 vs ≥65 y were current smokers. A larger proportion of pts in the ≥65 vs
< 65 y age group were from North America. EAIRs of AESIs were generally higher in pts aged ≥65 than < 65 y (Table 2). In pts
aged ≥65 y, the EAIRs of adjudicated major adverse cardiovascular events, venous thromboembolisms, serious infections, and
herpes zoster differed between the 2 FIL doses with partly or largely overlapping CIs. The EAIRs of nonmelanoma skin cancer
(NMSC), malignancies (excluding NMSC), and treatment-emergent AE (TEAE) leading to death were numerically higher in the
≥65 y age group, but not in the < 65 y age group, with FIL200 vs FIL100. The most reported fatal outcomes with FIL200 in the
≥65 y age group were malignancies, cardiac disorders, and infections and infestations. ACR20/50/70 and DAS28-CRP LDA
rates in pts aged < 65 and ≥65 y in FINCH 4 were maintained or numerically higher with FIL200 to Week 144 (Table 3).

Conclusion: In this post hoc integrated safety analysis, the EAIRs of AESIs were generally higher in pts aged ≥65 y than < 65
y, which is to be expected in an older population. A numerically higher incidence of NMSC, malignancies (excluding NMSC),
and TEAEs leading to death was observed in the FIL200 vs FIL100 group in pts aged ≥65 but not < 65 y. In FINCH 4, efficacy
was generally maintained in both age groups. Limitations include the ad hoc nature of the analysis, overlapping CIs, lack of
comparator data, and potential LTE bias.
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Table 3. ACR20/50/70 and DAS28-CRP LDA response rates through Week 144 in FINCH 4 by age category (<65 vs ≥65 y; observed cases)
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Background/Purpose: For patients with RA who are refractory to biologic disease-modifying antirheumatic drugs
(bDMARDs), such as tumor necrosis factor inhibitors (TNFis), optimal disease control is less likely to be achieved with
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subsequent therapy.1 In line with recommendations from EULAR and ACR, switching to a treatment with a different mech-
anism of action is appropriate for these patients.

We describe the efficacy and safety of upadacitinib (UPA) 15 mg once daily in patients with RA and an inadequate response
or intolerance to TNFis (TNFi-IR).

Methods: A post hoc subgroup analysis was conducted in TNFi-IR patients who were treated with UPA 15 mg once daily in
three Phase 3 clinical trials: SELECT-BEYOND,2 -CHOICE,3 and -COMPARE.4 For COMPARE, only patients treated with ada-
limumab and switched to UPA as rescue therapy were included. ≥20/50/70% improvement in ACR criteria, DAS28-CRP, Clin-
ical Disease Activity Index, and Simple Disease Activity Index, as well as change from baseline in HAQ-DI and other patient-
reported outcomes (PROs) were reported through 24 weeks. Non-responder imputation was used for all missing categorical
outcomes; as observed (COMPARE) or multiple imputation (CHOICE, BEYOND) were used for missing continuous outcomes.
Pooled safety results were presented as exposure-adjusted event rates (EAERs) with a cut-off of June 30, 2021.

Results: 568 TNFi-IR patients were included: 146 from BEYOND, 263 from CHOICE, and 159 from COMPARE. Mean dura-
tion since RA diagnosis was longer for BEYOND and CHOICE versus COMPARE; CV risk factors were common among this
refractory population (Table). ACR20/50/70 and disease activity outcomes observed in the TNFi-IR population were gener-
ally consistent with the overall BEYOND2 and CHOICE3 bDMARD-IR populations, and consistent across the three studies in
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the TNFi-IR subgroups (Figure). Improvements in PROs including HAQ-DI, fatigue, pain, and morning stiffness over
24 weeks were observed (data not shown). Pooled safety results reporting 1574.8 PY of exposure in the TNFi-IR subgroup
showed similar results to the overall BEYOND2 and CHOICE3 bDMARD-IR study populations, with EAERs of 3.1 events/100
PY for herpes zoster and 0.8 events/100 PY for adjudicated major adverse CV events and venous thromboembolism, and
malignancy excluding non-melanoma skin cancer. The EAER of any AE leading to death was 1.4 events/100 PY.

Conclusion: In this post hoc subgroup analysis, TNFi-IR patients treated with UPA 15 mg achieved clinically meaningful effi-
cacy responses over 24 weeks, with safety consistent with the overall bDMARD-IR patient population in the Phase 3 program.
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Background/Purpose: Rheumatoid arthritis (RA) can be better controlled with the advent of biological disease modified anti
rheumatic drug (bDMARDs) and JAK inhibitor (JAKi). However, these medications are expensive. Furthermore, the debate
regarding criteria for discontinuation of biologics continues, and at this time there are no clear criteria for discontinuation,
and they often continue. Therefore, at present, high medical costs will be required for a long time. Recently, the concept of
"financial toxicity," which refers to the impact of the financial burden of treatment on lifestyle, has been proposed and is
treated in the same way as physical treatment-related toxicity. Financial toxicity studies on RA have not yet been conducted.
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In the present study, we hypothesized that financial toxicity would be exacerbated by the use of expensive bDMARDs and
JAKi and examined whether bDMARDs and JAKi exacerbate financial toxicity in RA patients.

Methods: A cross-sectional study using the NinJa database conducted at 49 sites in 2020, a database of RA patients in
Japan collected from April 1, 2020 to March 31, 2021. Exposure was defined as the usage of bDMARDs or JAKi.

Outcome measure was a financial toxicity and was measured using COmprehensive Score for financial Toxicity (COST). This
scale is a patient reported outcome measure (PROM) consisting of 11 items. The responses are recorded on 5-point Likert
Scales (ranging from 0 = strongly disagree to 4 = strongly agree). The score by domains ranges from 0 to 44. Higher scores
indicated better results and lower financial toxicity. We analyzed the association between the usage of bDMARDs or JAKi
and financial toxicity by multiple regression analysis, in which the adjusted variables were age, gender, DAS28-CRP, years
of disease, type of work. We used multiple imputation to deal with missing values.

Results: Of 15553 patients, we excluded 12522 patients with missing COST questionnaire data, 2 patients with missing the
usage of bDMARDs or JAKi. 165 patients who the co-payment rates are 0%, 59 patients who did not use of DMARDs. A
total of 1579 patients were included in the final analysis. The median age of the patients was 69 years (IQR, 57 to 77), and
79.4% were female. The median disease duration was 12 years (IQR, 6 to 20), the median DAS28-CRP was 1.95 (IQR,
1.38 to 2.64). The median copayment amount was ¥1747.1 (USD 1474.1) per month (IQR ¥589.0 [USD 4.53] to
¥11418.8 [USD 87.77]). The median COST score was 26 (IQR 22-30). The usage of bDMARDs or JAKi have a significant
effect on financial toxicity in multivariable linear regression model adjusted for age, sex, disease activity (DAS28-CRP), work
status, cancer onset within one-year, (coefficient -1.98, 95% Confidence Interval (CI), -2.63 to -1.33, p < 0.001).

Conclusion: The usage of bDMARDs or JAKi was associated with financial toxicity. This research may lead to the revitaliza-
tion of research in medical economics in the field of collagen disease, and may lead to a practice that is aware of medical cost
and can develop into a practice that is willing to discuss cost issues with its patients.
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Background/Purpose: The ORAL-Surveillance trial showed important data on the comparative safety between Tofacitinib
and TNF inhibitors (TNFi) in the treatment of RA, leading to safety concerns about JAK inhibitors. Little is known, however,
about comparative safety data between other bDMARD non-TNFi or even JAKi other than Tofacitinib. Our aim was to com-
pare the risk of all-cause death (ACD) and major adverse cardiovascular events (MACE) in individuals with RA treated with
tocilizumab (TCZ) or JAK inhibitors (JAKi).

Methods:Methods: We performed a systematic review within 6 medical databases until 1st June 2022 for phase 2-4 RCTs
evaluating patients with RA treated with JAKi (Tofacitinib, Baricitinib or Upadacitinibe) or TCZ (intervention arm) compared to
controls (TNFi or placebo). Study data were independently assessed by 3 investigators. We performed a network meta-
analysis with additive and random effecs to evaluate the risk of MACE (primary outcome) and ACD (secondary outcome)
compared to TNFi. We calculated posterior probability of increasing the primary and secondary outcomes following Bayes’
Theorem.

Results: The meta-analysis included 19 RCTs, with 19,074 patients and 54,713 patients-years. TCZ and JAKi were linked
to non statistically significant increase in the risk of MACE as compared to TNFi (ORs of 1.0669 [95%CI 0.7896; 1.4414;
p=0.673] and 1.2712 [0.8970; 1.8014]; p=0.177], respectively [I2 = 0%]), whereas the posterior probabilities of increasing
MACE by 15% or more were 21% and 83%. TCZ and JAKi were also linked to non statistically significant increase in the risk
of ACD as compared to TNFi (ORs of 1.3526 [0.6283; 2.9117; p=0.44] and 1.2044 [0.5611; 2.5852; p=0.633], respectively
[I2 = 9%]), with posterior probabilities of increasing ACD by 15% or more were 81% and 61%.

Conclusion: Conclusion: This meta-analysis found a substatial probability ( >60%) that JAKi increase the risk of MACE and
ACD, and that TCZ increase risk of ACD compared to TNFi. Our results reinforce the need for new clinical trials of compar-
ative safety between IJAK, TNFi and non-TNF bDMARD.

Disclosure: D. Chicre, None; A. Pugliesi, AbbVie/Abbott, AstraZeneca, Bristol-Myers Squibb(BMS), Eli Lilly,
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Background/Purpose: Upadacitinib (UPA), a Janus kinase inhibitor, is a newly approved advanced therapy for patients
(pts) with rheumatoid arthritis (RA), thus real-world evidence is lacking. The objective of this analysis was to describe the
characteristics and outcomes of pts with RA initiating UPA in real-world clinical practice in the EU, Canada, and Japan.
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Methods: This study utilized data from the Adelphi RA Disease Specific Programme™, a point-in-time survey administered
to rheumatologists and pts from July 2021 to February 2022. Rheumatologists from Germany, France, Italy, Spain, the UK,
Canada, and Japan were included in this analysis. Rheumatologists (n=410) completed online patient record forms for
746 RA pts who received UPA for ≥6 months; eligible pts had a ≥12-month treatment history prior to UPA initiation (base-
line). Physicians and pts provided data on pts demographic and clinical characteristics, treatment history, and disease out-
comes. Findings reported here include physician-reported disease activity (within the following DAS28 boundaries: inactive
= < 2.6; low = 2.6–3.2; moderate = 3.3–5.1; high = >5.6), pain, tender/swollen joint counts at UPA initiation and the most
recent follow-up (≥6 months from UPA initiation), motivations for choosing UPA, and treatment satisfaction. Patient-reported
treatment satisfaction, fatigue (Functional Assessment of Chronic Illness Therapy – Fatigue [FACIT-F]), and functional status
(Health Assessment Questionnaire – Disability Index [HAQ-DI]) are also reported.

Results: The mean (standard deviation [SD]) age of pts included in the analysis was 54.4 ± 11.8 years with a mean time
since diagnosis of 6.8 ± 5.8 years; 67.0% were female. Over a third of pts (35.0%) received UPA as 1st line advanced ther-
apy; among those taking UPA as ≥2nd line therapy, 70.9% had received a TNFi (Figure 1a-b). Compared to baseline, fewer
pts continued use of steroids and conventional synthetic DMARDs (Figure 1c) at follow-up. At UPA initiation, most pts had
moderate/high (45.0%/25.1%) disease activity and moderate/severe (47.7%/39.1%) pain (Figure 2a-b). At follow-up,
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49.3% had inactive disease and >83% reported mild or no pain. Patients also had marked reductions from baseline in tender
and swollen joint counts at follow-up (Figure 2c). Fifty-seven percent of pts achieved normative values in FACIT-F (≥40.1)
and 30% achieved normative HAQ-DI scores (≤0.25). Improvement in joint mobility and reduction of joint tenderness or joint
pain during movement or rest were identified by physicians as the drivers of disease improvement (Figure 3a). Moreover,
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physicians reported strong overall efficacy and fast onset of action as reasons for prescribing UPA (Figure 3b). Most physi-
cians were satisfied (44.9%) or very satisfied (45.7%) with the current treatment, as were most pts (satisfied: 43.3%; very
satisfied: 40.9%; Figure 3c).

Conclusion: This analysis of real-world data in European, Canadian, and Japanese pts with RA demonstrated that pts
receiving UPA for ≥6 months have improved disease and pain severity, joint tenderness, and joint mobility. Overall, most
physicians and pts were satisfied or very satisfied with current disease control with UPA.
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AbbVie; P. Taylor, Biogen, Celltrion, Eli Lilly, Fresenius Kabi, Gilead, GlaxoSmithKlein(GSK), Janssen, Nordic Pharma,
Pfizer, Roche, Sanofi, UCB, Galapagos, Abbvie.
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Background/Purpose: RA affects diverse patient populations with varying disease severity and treatment responses. How-
ever, data on treatment response to advanced therapies by race are limited.1 Upadacitinib (UPA), an oral Janus kinase inhib-
itor, has demonstrated a favorable benefit–risk profile in patients with RA across the Phase 3 SELECT trials. This post hoc
analysis evaluated the efficacy and safety of UPA in patients by race in these trials.

Methods: Data from patients who received UPA 15 mg once daily in SELECT-EARLY, -MONOTHERAPY, -NEXT,
-BEYOND, -COMPARE, and -CHOICE were pooled. Patients were stratified by self-reported race into four groups: White,
Black or African American (BAA), Asian, or Other. Efficacy endpoints at Week 12 and long-term exposure-adjusted adverse
event (AE) rates stratified by race were evaluated.

Results: Efficacy was analyzed in 1,873 patients (White, n=1,623; BAA, n=93; Asian, n=116; Other, n=41). Baseline char-
acteristics were generally similar across groups, although White and BAA patients had a longer disease duration, and higher
proportions of BAA and Other patients had a BMI ≥30 kg/m2. ACR20/50/70 responses (20%/50%/70% improvement in
ACR scores) with UPA were generally similar for White, Asian, and Other patients, but lower for BAA patients, particularly
ACR70 (Figure 1). Similar patterns were observed for achieving Clinical Disease Activity Index low disease activity and
remission (Figure 2A) and 28-joint DAS with CRP (DAS28-CRP) ≤3.2 and < 2.6 (Figure 2B). Least squares mean change
from baseline at Week 12 in the HAQ-Disability Index score was greatest for Other patients, followed by Asian, White, and
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BAA patients (−0.86 [n=35], −0.77 [n=86], −0.67 [n=1,372], and −0.33 [n=74], respectively). Reductions in patient’s global
assessment of pain were similar for Asian, Other, and White groups (−35.82 [n=86], −35.27 [n=35], and −33.42 [n=1,374],
respectively), with the lowest reduction observed in BAA patients (−23.13 [n=74]). Safety was assessed in 4,097 patients
(White, n=3,573; BAA, n=223; Asian, n=227; Other, n=74). Overall AE rates were higher among non-White vs White
patients, whereas rates of serious AEs and AEs leading to treatment discontinuation were generally similar across groups (-
Table 1). Most AEs of special interest occurred infrequently, although rates of serious infection and herpes zoster were high-
est in Asian patients, and rates of creatine phosphokinase (CPK) elevations and adjudicated venous thromboembolic events
were highest in BAA patients.

Conclusion: In patients with RA, UPA was efficacious across all race groups; however, efficacy was generally lowest in BAA
patients vs other race groups. Safety was comparable across groups, except for a higher overall AE rate among non-White
patients and higher rates of some AEs of special interest in Asian and BAA patients. Results should be interpreted with
respect to small patient numbers; future studies should evaluate factors underlying racial disparities in larger populations.
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Background/Purpose: Early predictors of response to treatment with upadacitinib (UPA), an oral Janus kinase inhibitor,
could help to optimize a treat-to-target approach in patients with RA. This post hoc analysis evaluated whether early
response to UPA treatment correlated with subsequent achievement of long-term clinical outcomes in patients with RA in
whom ≥1 TNF inhibitor had previously failed.

Methods: Data on patients who received UPA 15 mg once daily in whom ≥1 TNF inhibitor had failed (including patients with
inadequate response or intolerance; TNFi-IR) were analyzed from two Phase 3 trials: SELECT-BEYOND and SELECT-
CHOICE. Positive predictive value (PPV) and negative predictive value (NPV) were used to assess whether a ≥6-point
improvement in Clinical Disease Activity Index (CDAI) and a ≥1.2-point improvement in DAS 28-joint count with CRP
(DAS28-CRP) at Weeks 4 and 12 predicted achievement of CDAI low disease activity (LDA) or remission (≤10 or ≤2.8,
respectively) and DAS28-CRP ≤3.2 and < 2.6, at Weeks 24 and 48 in SELECT-BEYOND, and at Week 24 in SELECT-
CHOICE. Non-responder imputation was used for missing data.

Table 1. Probabilities of achieving long-term CDAI treatment targets in SELECT-BEYOND based on Week 4 and 12 responses
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Results: The analysis included 140 TNFi-IR patients (89% inadequate response, 11% intolerant) from SELECT-BEYOND
and 258 TNFi-IR patients (84% inadequate response, 16% intolerant) from SELECT-CHOICE. Across the studies, CDAI
LDA and remission were achieved by 50–58% and 11–23% of patients, respectively (Figure 1). At Weeks 4 and 12 in
SELECT-BEYOND, 31 (22%) and 14 (10%) patients, respectively, failed to achieve CDAI improvement ≥6 from baseline
(Table 1). Of these, 9 (29%) and 2 (14%) patients achieved LDA, and 1 (3%) and 0 achieved remission at Week 24. TheWeek
24 NPVs for CDAI LDA were higher for Week 12 (86%) than Week 4 (71%); but similar for remission (97% [Week 4] and
100% [Week 12]). At Week 48, 12 patients (39%) and 1 patient (7%) without ≥6 CDAI improvement at Weeks 4 and
12, respectively, achieved CDAI LDA, while 2 (6%) and 0 achieved remission. The patterns and magnitude of the corre-
sponding Week 48 NPVs were similar to those at Week 24 (Table 1). In SELECT-CHOICE, similar patterns to SELECT-
BEYOND were seen at Week 24 in patients who did achieve CDAI improvement ≥6 from baseline (Table 2). Similar trends
were observed when assessing the ability of DAS28 CRP improvement < 1.2/≥1.2 from baseline to Weeks 4 and 12 to pre-
dict DAS28 CRP ≤3.2 and < 2.6 treatment targets at Weeks 24 and 48 in SELECT-BEYOND and at Week 24 in SELECT-
CHOICE.

Conclusion: Although most patients receiving UPA achieved early improvements in CDAI and DAS28-CRP scores, patients
who did not demonstrate improvements of ≥6 in CDAI or ≥1.2 in DAS28-CRP within 12 weeks were unlikely to achieve dis-
ease activity targets with long-term treatment. Therefore, these patients may benefit from therapy adjustment, consistent
with treat-to-target recommendations.

Disclosure: C. Charles-Schoeman, AbbVie, Bristol Myers Squibb (BMS), Pfizer, Regeneron-Sanofi, Gilead;
R. Fleischmann, AbbVie, Amgen, Bristol Myers Squibb, Eli Lilly, Galvani, Gilead, GlaxoSmithKline, Janssen, Novartis,
Pfizer, UCB, Galapagos; S. Hall, AbbVie, Bristol-Myers Squibb (BMS), Lilly, Janssen, UCB, Novartis, Amgen, Gilead,
Merck; A. Kavanaugh, AbbVie, Amgen, AstraZeneca, Bristol-Myers Squibb(BMS), Celgene, Centocor-Janssen, Pfizer,
Roche, UCB; A. Rubbert-Roth, None; R. DeMasi, AbbVie; S. Penn, AbbVie; A. Garrison, AbbVie Inc.; S. Anyanwu,
AbbVie; R. Sierra-Zorita, AbbVie; R. Xavier, AbbVie, Lilly, Janssen, Novartis, Pfizer, Roche.

Figure 1. Proportion of patients achieving Week 24 and Week 48 responses in SELECT BEYOND, and Week 24 responses in SELECT CHOICE
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Background/Purpose: Janus kinase inhibitors (JAKi) are effective treatments licensed in rheumatoid arthritis (RA). Con-
cerns about a risk of cancer may arise with JAKi as in every immunosuppression situation. Recently the ORAL Surveillance
trial comparing tofacitinib (TOFA) to TNF inhibitors (TNFi) in RA patients over fifty years with at least one cardiovascular risk
highlighted an increased risk of cancer especially lung cancer and lymphoma1. Given their role in the antitumor surveillance
and antiviral response, especially against herpes virus that have been shown to be increased with JAKi, NK cells may play a
causal role in these adverse events.

Figure 1: NK cells phenotype in RA patients treated with TOFA, BARI or MTX. NK cells from RA patients treated by MTX (n=12), TOFA (n=6) and
BARI (n=10) were phenotyped. The several parameters have been studied: CD69 (A) CD57 (B) CD16 (C) NKp30 (D) NKp46 (E) NKG2D (F).
Kruskal-Wallis test was used. *: p<0.05.

553



Our hypothesis is that JAKi may promote tumorigenesis by inhibiting NK cells and that this impact could vary depending of
the selectivity profile of these drugs. Thus our objective was to assess the phenotypic and functional impact of JAKi on NK
cells.

Methods: We first performed ex vivo phenotypic analyses of NK cells in RA patients treated with TOFA or baricitinib (BARI)
compared to patients treated with methotrexate (MTX). To go deeper, we exposed in vitro sorted NK cells from healthy
donors to the 4 JAKi [(TOFA, BARI, upadacitinib (UPA) and filgotinib (FILGO)] or control (DMSO) for 6 days. We used 3 differ-
ent doses carefully chosen to mimic in vivo exposure: we first assess the in vitro dose corresponding to the mean dose in
patients at licensed dose [therapeutic concentration (therap)], then we framed this dose with a lower dose (infra, therap
-50%) and supra dose (supra, therap +50%). Thirdly, we assessed the function of NK cells exposed in vitro to TOFA and
BARI at therap and supra dose with crosslinking NKp30 (CD107a, IFNγ, TNF) and coculture with 2 tumor cell lines
(CD107a, cytotoxicity): a lung cancer line A549 and a lymphoma cell line SU-DHL-4

Results: 26 RA patients were included in the ex vivo assay (12 MTX, 10 BARI, 6 TOFA). Patients treated with TOFA had a
significant reduced expression of the activation marker CD69 on NK cells compared to MTX (p< 0.05) (Figure 1). After
in vitro culture of NK cells with JAKi, we confirmed the negative impact of JAKi on NK cells activation (CD69), maturation
(CD57) and activating receptor expression (NKp30), more pronounced with TOFA and UPA with dose-effect (Figure 2). After
crosslinking NKp30, NK cells exposed to JAKi expressed less IFNγ, TNF and CD107a compared to DMSO (p< 0.01). When
NK cells were cocultured with the tumor cell lines, previous exposition to JAKi led to a significant reduction of CD107a
expression on NK cells (p< 0.05) and to reduced cytotoxicity (p< 0.05) with both cell lines at the two concentrations
(Figure 3). TOFA was the most impactful JAKi in all experiments. Lastly, we observed a strong correlation between the
markers CD69 and NKp30 and functional parameters for each functional assays.

Conclusion: JAKi impairs NK cells phenotype, function and antitumor response both in ex vivo and in vitro experiments with
different impact according to the JAKi. The question remains open if this mechanism could explain the increased risk of can-
cer observed with TOFA in the ORAL surveillance trial. Our data suggest to pursue a careful monitoring of the patients
treated with JAKi regarding the risk of cancer.1Ytterberg et al., N Engl J Med. 2022 ;386(4):316-326.

Figure 2: JAKi differently impact NK cells phenotype with a dose effect. Sorted NK cells from healthy donors were cultured with TOFA, BARI, UPA,
FIL at (A) infra (n=7), (B) therap (n=7), (C) supra (n=6) concentrations or DMSO for 6 days and then stained for the following markers: CD16, CD57,
CD69, NKp30, NKp44, NKp46 and NKG2D. Results are shown as heatmaps representing the percentage of mean variation compare to DMSO,
stars represent the degree of the significance. Friedman test was used. *: p<0.05, **: p<0.01, ***: p<0.001, ****: p<0.0001.
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Disclosure: L. Meudec, None; P. Richebé, None; J. Pascaud, None; X. Mariette, AstraZeneca, Bristol Myers Squibb,
Galapagos, GSK, Novartis, Pfizer; G. Nocturne, Pfizer, Novartis, Eli Lilly, Amgen.

Figure 3: JAKi impairs NK cells function and antitumor activity. Sorted NK cells from healthy donors were exposed to TOFA or BARI at therap con-
centrations or DMSO and stimulated by crosslinking with anti-NKp30 (A) to assess CD107a, IFNγ and TNF expression (n=6) and cultured with
2 tumor cell lines, A549 (B) and SU-DHL-4 (C) to assess CD107a expression and cytotoxicity (n=5). Friedman test was used. *: p<0.05, **: p<0.01.
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Background/Purpose: Tofacitinib is an oral Janus kinase inhibitor for the treatment of RA and was approved under
Taiwan’s National Health Insurance (NHI) reimbursement system in December 2014. Here, we report final data from the
XTRA registry on the long-term effectiveness, safety, and persistence/adherence of tofacitinib and TNF inhibitors (TNFi) in
Taiwanese patients (pts) with RA.

Methods: This 5-year prospective, multicenter, observational study consisted of a 24-month enrollment period and
≥ 36-month follow-up period (August 2016–May 2021). Pts received standard care for RA according to the treating rheuma-
tologists and fulfillment of the NHI reimbursement criteria (DAS28 in 28 joints, with ESR [DAS28-ESR] > 5.1; failure of ≥ 2
DMARDs, including MTX; and no tuberculosis). Demographics and baseline disease characteristics were compared
between groups using a chi-squared and two-sample t-tests for categorical and continuous variables, respectively, with
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no adjustment for multiplicity. DAS28-ESR, Clinical Disease Activity Index (CDAI), HAQ-Disability Index (HAQ-DI), and Work
Productivity and Activity Impairment Index-RA (WPAI-RA) were assessed at baseline and 24-week intervals thereafter; differ-
ences between groups were compared using mixed logistic regression models. Propensity scores were used to adjust for
confounding by treatment group. Safety was assessed throughout the study. Persistence (total number of days between
first and last refill date plus days’ supply of last refill) and adherence (proportion of days covered [PDC]) were assessed for
the entire study period.

Results: A total of 267 pts were enrolled (tofacitinib, n=145; TNFi, n=122). Demographics were generally similar between
groups, with significant differences reported in some baseline disease characteristics (Table 1). No significant differences
in effectiveness outcomes for tofacitinib vs TNFi were reported before or after propensity score adjustment (Table 2). Rates
of adverse events (AEs), serious AEs (SAEs), and deaths were similar across treatment groups (Table 3). Most AEs were mild
or moderate in severity. Pneumonia (1.9%), herpes zoster (1.5%), and urinary tract infection (1.5%) were the most frequent
SAEs in the study population. Among AEs of special interest in tofacitinib and TNFi pts, serious infections occurred in 13.1%
and 8.2% of pts; MACE in 0 pts and 0.8% of pts; and malignancy in 2.1% and 0.8% of pts, respectively (Table 3). No
instances of venous thromboembolism were reported. For patients receiving tofacitinib or TNFi, respectively, mean (stan-
dard deviation [SD]) persistence was 996.2 (498.3) days and 986.0 (537.2) days, and mean (SD) PDC was 80.5% (30.3%)
and 78.4% (33.2%).

Conclusion: In this analysis of real-world data, tofacitinib effectiveness, safety, and persistence/adherence were generally
similar to TNFi in pts with RA. Safety outcomes were consistent with the known safety profile of tofacitinib and TNFi. Limita-
tions included small sample size and residual confounding due to the observational nature of the study.Study sponsored by
Pfizer. Medical writing support was provided by J Maxwell, CMC Connect, and funded by Pfizer Inc.

Disclosure: S. Hsieh, None; W. Chen, None; J. Hu, None; W. Sung, None; W. Tsai, AbbVie, Novartis, Pfizer Inc,
Roche; H. Chen, None; C. Huang, AbbVie, Eli Lilly, Pfizer Inc; E. Kuo, Pfizer Inc; J. Wee, Pfizer Inc; J. Woolcott, Pfizer
Inc; Y. Chen, AbbVie, AstraZeneca, Astellas Pharma, Bristol-Myers Squibb, Chugai Pharma Taiwan, Inova Diagnos-
tics, Eli Lilly, Johnson & Johnson, GlaxoSmithKline, MSD, Novartis, Roche, Sanofi, Thermo Fisher Scientific, UCB,
United Biopharma, Agnitio Science & Technology, Boehringer Ingelheim, National Yang-Ming University, Pfizer Inc,
Taiwan Ministry of Science and Technology, Taiwan Department of Health and Welfare, Taichung Veterans General
Hospital and UCB, Gilead Sciences, Guigai.
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Background/Purpose: The “ORAL Surveillance” study1 suggests an increased risk of serious adverse events (AEs) with
tofacitinib, a JAK-inhibitor (JAKi), compared to TNF-inhibitors (TNFi). Currently, there is limited real-world evidence for the tol-
erability and safety of JAKi. This study aims to assess the safety of JAKi compared to other biologics in a real-world popula-
tion, evaluating treatment discontinuation for AEs and the effect of cardiovascular risk factors and type of JAKi on this
outcome.

Methods:We pooled the data from 16 national RA registries from across Europe, Québec (Canada), Turkey, and Israel. We
compared treatment discontinuation due to AEs by treatment groups, JAKi vs TNFi, and JAKi vs bDMARDs with other
modes of action (OMA), as an overall measure of tolerability and safety of JAKi. We included only treatment courses initiated

Table 1: Baseline characteristics of the population by treatment groups: Janus kinase inhibitors (JAKi), TNF inhibitors (TNFi), and biologics with
other modes of action (OMA)
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during a period when all treatment options were available, to limit potential selection biases. We used standard descriptive
statistics for baseline characteristics. We plotted unadjusted cumulative incidence, then we used a cause-specific Cox
model accounting for competing risks of stopping for ineffectiveness or other reasons, to obtain association between covar-
iates and the instantaneous hazard rate for AEs. Variables listed in Table 1 were used for adjustment in the fully-adjusted
cause-specific Cox model. A subgroup analysis examined only patients with age >50 years and at least one cardiovascular
risk factor, as in ORAL-surveillance (RCT-duplicate cohort). We also investigated whether results differed by type of JAKi
(tofacitinib vs others).

Results: 43,748 treatment courses were included in the analysis (Table 1). In the JAKi group, 50% of patients were treated
with tofacitinib, and 44% with baricitinib, with only a few patients treated with upadacitinib or filgotinib. We observed higher
treatment discontinuation due to AEs with OMA compared to JAKi, and similar rates between JAKi and TNFi (Figure 1). The

Figure 1: Comparison of the crude cumulative incidence of treatment discontinuation for adverse events among the Janus kinase inhibitors (JAKi),
TNF inhibitors (TNFi), and biologics with other modes of action (OMA) groups.

Figure 2: Adjusted hazards ratios of discontinuation for adverse events for TNFi-inhibitors (TNFi) vs Janus kinase inhibitors (JAK) and biologics with
other modes of action (OMA) vs JAKi
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fully adjusted hazard rate of treatment discontinuation for AEs was also similar for TNFi vs JAKi (aHR 1.11, 95%CI 0.98 to
1.25), but higher for OMA vs JAKi (aHR 1.23, 95% CI 1.09 to 1.40, Figure 2). The rate of treatment discontinuation for AEs
was higher in women than men (aHR 1.36, 95%CI 1.22 to 1.51). The results in the RCT-duplicate subpopulation cohort
(35% of all treatment, N=15,541) were similar than in the full cohort, with higher treatment discontinuation for OMA vs JAKi
(aHR 1.38, 95%CI 1.14-1.66) and similar for TNFi vs JAKi (aHR 1.12, 95%CI 0.94 to 1.34) although there was overall more
treatment discontinuation for AEs. These ratios were also similar for OMA and TNFi vs tofacitinib or vs other JAKis.

Conclusion: After adjusting for potential confounders, the rate of treatment discontinuation for AEs was comparable
between JAKi and TNFi, but higher for OMA vs JAKi. We found no differences in these ratios by type of JAKi (tofacitinib or
others, mostly baricitinib) or in the RCT-duplicate cohort compared to the overall population, although treatment discontin-
uation for AEs was higher overall in this subgroup.Ref: 1. Ytterberg SR et al. N Engl J Med. 2022 Jan 27;386(4):316-326. doi:
10.1056/NEJMoa2109927

Disclosure: K. Lauper, Pfizer, Viatris, Celltrion;R. Aymon, None;D.Mongin, None; S. Bergstra, None;D. Choquette,
AbbVie/Abbott, Amgen, Eli Lilly, Fresenius Kabi, Novartis, Pfizer, Sandoz, Tavapharm; C. Codreanu, AbbVie/Abbott,
Amgen, AstraZeneca, Boehringer-Ingelheim, Ewopharma, Eli Lilly, Novartis, Pfizer; O. Elkayam, Pfizer, Eli Lilly, Abb-
Vie/Abbott, Novartis, Janssen, Boehringer-Ingelheim; K. Hyrich, AbbVie/Abbott, Pfizer, Bristol-Myers Squibb(BMS);
F. Iannone, None; N. Inanc, AbbVie/Abbott, Eli Lilly, Merck/MSD, novartis, Pfizer, Roche, Amgen, Celltrion, UCB;
L. Kearsley-Fleet, None; T. kvien, Pfizer, AbbVie/Abbott, Eli Lilly, galapagos; E. Kristianslund, None; B. Leeb, San-
doz, AbbVie/Abbott, Eli Lilly, Roche, Grunenthal, Biogen, Celgene; G. Lukina, AbbVie/Abbott, Eli Lilly, Merck/MSD,
Roche, Pfizer; D. Nordstrom, AbbVie/Abbott, Bristol-Myers Squibb(BMS), Merck/MSD, Eli Lilly, Novartis, Pfizer,
Roche, UCB; K. Pavelka, MSD, Pfizer, Roche, Eli Lilly, Medac, UCB, SOBI, Biogen, Sandoz, Viatris; M. Pombo-
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Background/Purpose: Tofacitinib(Tofa) an oral Janus kinase inhibitor(JAK) has shown good promise in the management of
rheumatoid arthritis and psoriatic arthritis. While being increasingly used in the management of rheumatoid arthritis in view of
the ease of administration and reduction of cost after the patent period, it’s being more commonly used /misused by both
rheumatologist and non rheumatologist. While the known adverse events of infections (herpes zoster flare up) and cardio-
vascular events are evident after the clinical trial results, there was an observational study which mentioned weight gain as
a prominent adverse event after tofacitinib therapy
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Methods:We retrieved patients records who were prescribed tofacitinib for various indications (rheumatoid arthritis , psori-
atic arthritis,spondyloarthritis ) from January 2020 to December 2021.Demographics,comorbid illness,body weight
(kilograms),mean duration of tofa intake, concomitant drugs, adverse events and lab investigations were taken for analysis.
Patients with no follow-up records, no weight recordings and with less than 6 months follow-up were excluded.

Results: There were a total of 693 patients out of which 429 patients fulfilled the inclusion criteria.There were 377 RA
patients and 52 with spondyloarthritis.Of the 429 patients, 292(68%) had weight gain,107(25%) had weight loss and
30(7%) had no change in weight.In RA subgroup 255(68%) had weight gain; 94(25%) had weight loss and 28(7%) had no
change in weight. In spondyloarthritis subgroup 37(71%) had weight gain;13((25%) had weight loss and 2(4%)had no
change in weight .There was a significant gain in weight of 1.65(0.47)kg in the entire cohort. Spondyloarthritis group had rel-
atively more gain in weight(kg) 2.57(1.11) than RA patients 1.52(0.52.

Conclusion: Tofacitinib leads to significant weight gain in 68% of study patients which is more with Spondyloarthritis than
Rheumatoid arthritis. Physician’s prescribing tofacitinib should take this into consideration.

Disclosure: N. Prabu, None; v. petchaippan, None; G. anand, None; A. kumar, None; S. Ramachandiran, None.
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Background/Purpose: Increased risk of malignancies has been associated with chronic inflammation, as well as immunosup-
pressive and immunomodulatory therapies. The objective of this analysis is to describe events of malignancy in patients with
rheumatoid arthritis (RA), psoriatic arthritis (PsA), or ankylosing spondylitis (AS) from the SELECT clinical trial programs for upa-
dacitinib (UPA), a Janus kinase inhibitor, versus active comparators (adalimumab 40 mg [ADA] and methotrexate [MTX]).

Methods: Safety data (cut-off: 30 June 2021) from 9 phase 3 UPA trials were compiled for RA (6 trials), PsA (2 trials), and AS
(1 trial; phase 2b/3). Treatment-emergent adverse events (TEAEs; onset on or after first dose and ≤30 days after last dose
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for UPA 15 mg [approved dose for rheumatological indications] and MTX or ≤70 days after last dose for ADA) of malignancy
were summarized for RA (pooled UPA15, ADA [SELECT-COMPARE study only], and MTX [SELECT-EARLY study only]),
PsA (pooled UPA15 and ADA [SELECT-PsA 1 study only]), and AS (UPA15). TEAEs are reported as exposure-adjusted
event rates (EAERs; events/100 patient years [E/100 PY]). Age-gender adjusted standard incidence ratios (SIR) were calcu-
lated for RA, due to a sufficient number of reports, using the SEER database for the general population. Univariable Cox pro-
portional hazards regression models were used to assess the impact of known risk factors on rates of malignancy excluding
non-melanoma skin cancer (NMSC) in RA and PsA in the UPA15 treatment groups.

Results: Across RA, PsA, and AS, a total of 4298 patients received ≥1 dose of UPA15 (RA, n=3209; PsA, n=907; AS,
n=182), totaling 11,271.5 PY of exposure (Figure 1; baseline characteristics provided in Table 1). In RA, event rates of
malignancy excluding NMSC were similar between UPA15, ADA, and MTX; rates of NMSC were higher with UPA15

563



compared to ADA and MTX (Figure 1). The most common types of malignancy excluding NMSC were breast cancer and
lung cancer. The age-gender adjusted SIR (95% CI) for malignancy excluding NMSC in RA was 1.0 (0.80-1.24) for
UPA15. In PsA, rates of NMSC and malignancy excluding NMSC were similar between UPA15 and ADA. In AS, a single
event of malignancy excluding NMSC was reported with UPA15. Lymphoma was infrequent in RA, with no events in PsA
or AS. In the univariable regression models for UPA15, being older, male, and in the US compared to other regions were
associated with increased risk of malignancy excluding NMSC in patients with RA, while being older and having higher
BMI were associated with increased risk in patients with PsA (Figure 2).

Conclusion: Event rates of malignancy excluding NMSC were generally similar between UPA15, ADA, and MTX and consis-
tent across RA, PsA, and AS. NMSC was more frequent in patients receiving UPA15 than ADA or MTX. Due to low rates of
malignancy, findings from the univariable regression models will need to be confirmed in future studies.

Disclosure: A. Rubbert-Roth, None; A. Kakehasi, AbbVie, Amgen, Janssen, UCB, Pfizer, Eli Lilly, Novartis, Sandoz,
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Background/Purpose: The primary treatment goal for patients with rheumatoid arthritis (RA) is sustained remission (REM),
but low disease activity (LDA) is considered an appropriate target for those who cannot achieve REM; patients with prior
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inadequate response or intolerance to biological DMARD therapy (bDMARD-IR) may belong to this group. The objective of
this analysis was to evaluate the sustainability of response to the JAK inhibitor upadacitinib (UPA) over 5 years among
bDMARD-IR patients.

Methods: Data are from SELECT-BEYOND, a phase 3 randomized trial of UPA 15 mg or 30 mg once daily (placebo [PBO]-
controlled for the first 12 weeks) in patients with RA on background conventional synthetic (cs) DMARDs.1 Patients who
completed the week 24 visit could enter a long-term extension of up to a total of 5 years. Initiation, change, or discontinua-
tion of background RA medications, including ≤2 csDMARDs, was permitted starting at week 24 per investigators’ discre-
tion. This post hoc analysis only includes data from patients receiving the approved 15 mg dosage: both those
randomized to UPA 15 mg and those who switched from PBO to UPA 15 mg. The proportions of patients who achieved
REM (CDAI ≤2.8; SDAI ≤3.3), LDA (CDAI ≤10; SDAI ≤11), and DAS28(CRP) < 2.6/≤3.2 between the first dose of UPA and
the end of study were assessed. Sustained response was evaluated using the Kaplan-Meier method and defined as the time
from when the response was first achieved while on UPA to the earliest date at which the response was lost at two consec-
utive visits or discontinuation of study drug due to lack of efficacy. Recapture of response was assessed in patients who lost
response at 2 consecutive visits but later regained response. The predictive ability of key baseline and demographic charac-
teristics was determined using Harrell’s concordance-index. All analyses used observed case, with discontinuation of the
study drug due to lack of efficacy treated as a loss of response.

Results: In this bDMARD-IR population, 104/229 (45%) and 172/219 (79%) of those receiving UPA 15 mg + background
csDMARD(s) achieved CDAI REM or LDA at any point during the 5-year study, respectively. At weeks 12, 24, and
48, 10%/37%, 17%/55%, and 29%/70% of patients achieved CDAI REM/LDA. Through the last follow-up visit, 25%/43%
of patients receiving UPA sustained CDAI REM/LDA response (Figure 1). The median duration of response was 48 weeks
for CDAI REM and 156 weeks for CDAI LDA. Most patients who had lost CDAI REM or CDAI LDA were able to recapture
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response by the cutoff date (72% [49/68] recaptured CDAI REM and 73% [61/84] recaptured LDA) (Figure 2). No strong
predictors of CDAI REM/LDA were identified. Similar overall results were observed for SDAI REM/LDA and for DAS28
(CRP) < 2.6/≤3.2.

Conclusion: Most bDMARD-IR patients achieved CDAI LDA on UPA and around half of those maintained LDA through the
end of study. Remission was achieved less frequently and maintained in a quarter of the patients. These data underscore
that LDA may be a reasonable treatment target in bDMARD-IR patients and that UPA may help achieve that goal in such
patients.

References:1. Genovese, MC et al. Lancet 2018;391:2513–24.
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Background/Purpose: To evaluate the long-term efficacy and safety of upadacitinib (UPA) over 5 yrs among patients with
rheumatoid arthritis (RA) in a long-term extension (LTE) of the SELECT-BEYOND study.

Methods: In SELECT-BEYOND (a double-blind, randomized phase 3 trial), patients with an inadequate response or intoler-
ance to ≥1 biologic DMARD(s) received UPA 15 mg or 30 mg once daily or placebo (PBO) for 12 wks, each with background
conventional synthetic DMARD(s) (csDMARD).1 From wk 12 onwards, patients randomized to PBO switched to UPA 15 mg
or 30 mg in a prespecified manner. All patients who completed the wk 24 visit could enter an LTE of up to a total of 5 yrs. Per
protocol amendment, patients receiving UPA 30 mg switched to the approved 15 mg dose, with the earliest switch occur-
ring at wk 180. Efficacy data up to wk 260 are shown for patients randomized to UPA 15 mg or 30 mg and reported as
observed (AO); missing data for categorical endpoints were also imputed using NRI. Treatment-emergent adverse events
(TEAEs) per 100 patient yrs (PY) were summarized over 5 yrs for UPA 15 mg and 30 mg and shown separately for those
who switched from UPA 30 mg to 15 mg.
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Results: Of the 498 patients randomized, 418 (84%) completed wk 24 and entered the LTE. During the LTE, 197 (40%)
patients discontinued study drug due to the following: TEAEs (13%), withdrawal of consent (7%), lack of efficacy (6%), lost
to follow-up (4%), or other reasons (11%). Of the patients receiving concomitant corticosteroid or csDMARDs at baseline,
approximately 20% and 10%, respectively, discontinued their use during the study. In both UPA dosage groups, patients
demonstrated similar clinical improvements over 5 yrs (Figure 1). At wk 260, for example, 36%/36% and 81%/77% of
patients receiving UPA 15 mg/30 mg achieved CDAI remission or low disease activity (LDA), respectively (AO). By wk
260, 88%/68%/51% of patients achieved ACR20/50/70 responses on UPA 15 mg and 88%/67%/46% on UPA 30 mg
(AO) (Figure 2). Consistent results were observed based on more conservative estimates using NRI. Boolean remission
was achieved by 28% of patients on UPA 15 mg and 23% on UPA 30 mg (AO). Functional and pain-related outcomes dem-
onstrated similar improvements with UPA 15 mg/30 mg: the mean change from baseline was -0.6/-0.6 for HAQ-DI and
-39/-37 mm for patient’s assessment of pain (AO). Patients who switched from PBO showed similar efficacy at wk 260 (data
not shown). Also, no apparent loss of benefit was observed with UPA 15 mg treatment in patients who switched from UPA
30 mg to UPA 15 mg. Dose-dependent increases in rates of herpes zoster and CPK elevation were observed with UPA
30 mg vs 15 mg (Table). Treatment-emergent deaths were comparable between both UPA doses. No new safety issues
were identified from the long-term study.

Conclusion: Treatment with either UPA 15 mg or 30 mg continued to be effective in improving clinical and functional out-
comes in RA. Notably, at wk 260, over three-quarters of patients attained CDAI LDA, a reasonable target for this
treatment-refractory population. Overall, the safety profile observed over 5 yrs was consistent with earlier assessments of
UPA treatment in this population.2
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Background/Purpose: In the phase 3 SELECT-NEXT study, upadacitinib (UPA) demonstrated efficacy at wk 12 and sus-
tained efficacy up to wk 60 in patients with rheumatoid arthritis (RA) and inadequate response to conventional synthetic
DMARDs (csDMARDs).1,2 Here, we evaluated the efficacy and safety of UPA up to 5 yrs in a long-term extension (LTE) of
SELECT-NEXT.

Methods: Patients received UPA 15 mg (UPA15) or 30 mg (UPA30) once daily or placebo (PBO) for 12 wks, each with sta-
ble background csDMARDs. Patients randomized to PBO were switched to UPA15/30 in a pre-specified manner at wk 12.
From wk 12 onwards, patients were able to enter a blinded LTE for up to a total of 5 yrs, in which all patients received UPA15
or UPA30, and both the study site and patients were blinded to the UPA dose administered. The blinded extension remained
until dose switching from UPA30 to UPA15, per protocol amendment, with the earliest switch occurring at wk 168. For
patients not meeting CDAI ≤10 at or after wk 24, investigators were instructed to adjust background RA therapies. Efficacy
data up to wk 260 are reported as observed (AO) for patients randomized to UPA15 or UPA30. Missing data for categorical
endpoints were also imputed using NRI. Treatment-emergent adverse events (TEAEs) per 100 patient yrs (PY) were summa-
rized over 5 yrs.

Results: Of the 661 patients randomized at baseline, 611 (92%) completed wk 12 and entered the 248-wk LTE. In total,
271 (41%) patients discontinued study drug during the LTE due to adverse events (16%), withdrawal of consent (10%), loss
to follow-up (3%), lack of efficacy (3%), or other reasons (9%). Clinical outcomes continued to improve or were maintained
through wk 260 (Figure 1), as demonstrated by 51% and 43% of patients achieving CDAI remission and 75% and 66%
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attaining DAS28(CRP) < 2.6 with UPA15 and UPA30, respectively (AO). ACR20/50/70 responses at wk 260 are shown in
Figure 2, with over half of patients achieving ACR70 on either UPA dose (AO). Lower efficacy estimates based on NRI are
also reported and were consistent for both dosage groups. Physical function and pain improved similarly with
UPA15/30 at wk 260; the mean change from baseline was -0.86/-0.78 for HAQ-DI and -44/-44 mm for pain (AO). Patients
who switched from PBO to UPA at wk 12 showed similar efficacy as those who were initiated on UPA (data not shown).
Through 5 yrs, TEAEs and AEs of special interest were consistent with previous study-specific analyses (Table).2 Numeri-
cally higher rates of any AE, serious AEs, any infection, serious infections, herpes zoster, NMSC, and neutropenia were
observed with UPA30 vs UPA15. While malignancies (excluding NMSC) and MACE were rare, numerically higher rates were
also observed with UPA30 compared to UPA15.

Conclusion: UPA 15 mg or 30 mg therapy with background csDMARDs demonstrated sustained efficacy across multiple
RA disease activity measures through the 5-yr study period. The safety profile was consistent with earlier time points and
with an integrated phase 3 safety analysis of UPA in RA,3 although dose-dependent increases in the rates of certain adverse
events were noted in patients receiving UPA30 vs UPA15.
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Background/Purpose: Janus kinase inhibitors (JAKinib) are effective in patients with rheumatoid arthritis (RA); however,
some patients show an inadequate response to JAKinibs (JAKinib-IR). This study aimed to determine the clinical character-
istics of JAKinib-IR patients with RA and identify suitable molecular-targeted drugs for such patients.

Methods: The subjects were 387 patients with RA and were recruited from the FIRST registry, a registry study of patients
with RA receiving molecularly targeting therapies at multiple centers. The JAKinib (tofacitinib, 162 patients; baricitinib, 183;
peficitinib, 8; upadacitinib, 30; and filgotinib, 4) were administered to the patients and the JAKinib-IR were defined by CDAI
>10.0 at week52 despite treatments with JAKinibsm which were switched to a biologic DMARD or another JAK inhibitor.
The efficacy and safety of switched molecular-targeted drugs were analyzed six months after switching treatment to identify
suitable molecular-targeted drugs in JAKinib-IR patients.

Results: Overall, 70 (18.1%) patients were JAKinib-IR one year after the introduction of JAKinibs. The factors associated
with JAKinibs-IR were identified only the numbers of previous biologics use (Odds ratio (OR) 1.26, 95% confidence interval
(CI) 1.08-1.47, p=0.0041) by multivariable logistic regression analysis.Out of 70 JAKinib-IR patients who switched to another
molecular-targeted drugs (TNFα inhibitor [TNFi], 16; non-TNFi, 26 (IL-6 receptor inhibitor, 19; abatacept, 7); JAKinib, 27),
12 (17.1%) patients achieved CDAI remission. There was no significant difference in the patient characteristics at the time
of switching treatment among the three groups (group1: patients who switched to TNFi, group2: patients switched to
non-TNFi, group3: patients switched to different JAKinib). The retention rates over 26 weeks did not differ among the three
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groups (group1, 75.0% (12/16); group2, 80.8% (21/26); group3, 85.7% (24/27), p=0.5766)There was no significant differ-
ence in the rate of adverse events leading to discontinuation of molecular target drugs among three groups. JAKinib-IR
patients switching to TNFi did not exhibit a significant decrease in clinical disease activity index (CDAI) at 26 weeks. CDAI
was improved at week 26 in JAKinib-IR patients switching to non-TNF inhibitor and a different JAKinib. The proportion of
patients who achieved CDAI-remission was significantly higher in the group that switched to a different JAKinib (39.3%) than
in the other drug groups (TNFi, 0.0%; non-TNFi, 3.9%; p< 0.001). The factors associated with CDAI-remission in JAKinib-IR
patients were identified only switching to a different JAKinib (OR 27.57, 95%CI 3.08-246.6, p=0.003) by logistic regression
analysis.

About 70.% of RA patients achieved LDA at 52w.

CDAI was improved at week 26 in JAKinib-IR patients switching to non-TNF inhibitor and a different JAK inhibitor.
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Conclusion: Seventy of 387 RA patients (18.1%) were JAKinib-IR in the FIRST registry. Only a number of prior bDMARDs at
baseline affected JAKinib-IR by multi-variable analysis. Switch to another JAKinib was significantly more effective than
switch to TNF-inhibitors in patients with the first JAKinib-IR.
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The proportion of patients who achieved remission was higher in the group that switched to a different JAKinibs

575



Background/Purpose: Residual pain remains a challenge that prevents patients (pts) with RA from achieving a better qual-
ity of life. Current RA treatments have demonstrated efficacy in reducing pain. Janus kinase inhibitor upadacitinib
(UPA)+background MTX demonstrated higher improvements in pain vs adalimumab (ADA)+MTX and placebo (PBO)+MTX
in the SELECT-COMPARE study.1 The objective of this post-hoc analysis was to describe levels of pain reduction and resid-
ual pain after treatment with UPA+MTX vs ADA+MTX and PBO+MTX in pts with RA with and without attenuation of inflam-
mation at weeks 12 and 26.

Methods: Pts with active RA receiving background MTX were randomized to UPA 15mg once daily, ADA 40mg every other
week, or PBO. Subgroup assessment between pts with attenuation of inflammation (defined as swollen joint count based on
66 joints (SJC66) of 0 and CRP < 6 mg/L) vs remaining inflammation at week 12 and week 26 was conducted. Pain was
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measured by a visual analogue scale (0 [“no pain”] to 100 mm [“most severe pain”]). Mean change from baseline in pain at
week 12 and week 26 as well as ≥30%, ≥50%, or ≥70% reduction from baseline to week 12 and week 26 in pain were
assessed. Observed case data are reported in full analysis set, including all randomized pts who had received at least one
dose of study drug. For change from baseline analyses, between group least squares mean, 95% confidence interval, and
nominal P value were based on analysis of covariance model with treatment as a fixed factor and baseline value as a covar-
iate. For binary endpoint analyses, nominal P values were calculated by the chi-square test.

Results: Attenuation of inflammation at week 26 was reached by 41 (6.3%), 60 (18.3%), and 187 (28.7%) pts receiving PBO,
ADA, and UPA, respectively; remaining inflammation was present in 610 (93.7%), 267 (81.7%), and 464 (71.3%) pts, respec-
tively. Differences in baseline characteristics were observed (Table 1). Among pts with attenuation of inflammation, pain
improved more with UPA (mean [95% CI]: –42.9 [–46.6, –39.1]) than ADA (–34.7 [–41.1, –28.0]; nominal P=0.038) or PBO (–
33.1 [–41.0, –25.2]; nominal P=0.029) at week 12; change from baseline results were numerically similar at week 26. Absolute
mean values for pain showed a similar trend (Figure 1A). Among pts with remaining inflammation, a similar trend was
observed, which was significant for UPA vs PBO at weeks 12 and 26 and for UPA vs ADA at week 12 (Figure 1B). For
≥30%, ≥50%, or ≥70% reduction in pain from baseline, UPA had a numerically higher response rate than ADA or PBO at
weeks 12 and 26 (significant for UPA vs PBO at week 12 for ≥50% reduction) in pts with attenuation of inflammation (-
Figure 2A). Among pts with remaining inflammation, significantly greater response rates were observed with UPA vs PBO at
weeks 12 and 26 and vs ADA at week 12 for ≥30%, ≥50%, and ≥70% reductions in pain from baseline (Figure 2B).

Conclusion: Among both pts with attenuation of or remaining inflammation, pain improved more with UPA vs ADA or PBO
at weeks 12 and 26. These results suggest that UPA is effective in reducing pain in pts with active RA who had attenuation of
inflammation at 3 or 6 months.
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Background/Purpose: Upadacitinib (UPA) is an oral, selective Janus kinase (JAK)- inhibitor that has been shown to be
effective and well-tolerated in patients with rheumatoid arthritis (RA) in the Phase 3 SELECT clinical trials and was approved
in Canada as a treatment option for RA in December 2019. The Canadian Real-Life post-marketing Observational Study
assessing the Effectiveness of UPadacitinib for treating rheumatoid arthritis (CLOSE-UP) study initiated in 2020 aims to
investigate the effectiveness of UPA across 390 Canadians including csDMARD, bDMARD and tsDMARD experienced
real-world RA patients.

Methods:CLOSE-UP is an ongoing, prospective, multicenter, observational post-marketing study in adults with moderate-to-
severe RA who are treated with UPA 15 mg once daily, with the decision to initiate UPA made prior to study participation. Par-
ticipants are followed for 24 months following UPA initiation with data collected at routine clinic visits. The primary endpoint is
the proportion of participants achieving a Disease Activity Score – 28 Joint Count, C-reactive protein (DAS28-CRP) < 2.6 at
6 months. Secondary endpoints include, pain score using a visual analog scale, fatigue (FACIT-F), physical function as mea-
sured by the Health Assessment Questionnaire (HAQ) and other assessments of disease activity including Clinical Disease
Activity Index (CDAI) score. Per protocol, eligible subjects are grouped by prior/most recent exposure to: no b/tsDMARDs
(bio-naïve); ≤2 bDMARDs but no tsDMARD (bio-experienced), and ≤1 bDMARD followed by a tsDMARD (tsDMARD-experi-
enced). This descriptive interim analysis reports data for participants who had completed their 6-month visit by March
18, 2022. Data are presented as observed and summarized descriptively, with no statistical analyses conducted.

Results: Of the 183 participants included in this interim analysis, 89 (49%) were bio-naïve, 69 (38%) were bio-experienced
and 25 (14%) were tsDMARD-experienced (Table 1). Overall, 63% of patients achieved a DAS28-CRP < 2.6 (primary
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endpoint; Figure 1) The proportion of participants achieving DAS28-CRP < 2.6 at the 6-month visit was similar between
those receiving UPA monotherapy (62.2%, n=69/111) and those receiving UPA in combination with a csDMARD (63.9%,
n=36/45). Physical function and patient reported outcomes including pain and fatigue improved over the first 6 months fol-
lowing UPA initiation. The safety profile of UPA was consistent with that seen in Phase 3 trials with no new safety signals
(Table 2).
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Bio-naïve: has not been previously exposed to any bDMARD or tsDMARD. Bio-experienced: has not been previously exposed to tsDMARD and
has been previously exposed to ≤2 bDMARDs. tsDMARD-experienced: has been previously treated with one tsDMARD and ≤1 bDMARD prior
to treatment with that tsDMARD. % is based on number of subjects with available data at each visit within the group. DAS28-CRP remission: score
<2.8; LDA: score ≤3.2. b, biologic; CRP, C-reactive protein; cs, conventional synthetic; DAS28, Disease Activity Score – 28 Joint Count; DMARD,
disease modifying antirheumatic drug; LDA, low disease activity; ts, targeted synthetic.
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Conclusion: Consistent with clinical trial data, interim analysis of this real-world Canadian study showed that disease activity
was reduced, and patient reported outcomes improved with an overall favorable benefit:risk profile for Canadian patients
receiving UPA in the real-world setting.1. Has not been previously exposed to any bDMARD or tsDMARD. 2. Has not been
previously exposed to tsDMARD and has been previously exposed to ≤2 bDMARDs. 3. Has been previously treated with
one tsDMARD and ≤1 bDMARD prior to treatment with that tsDMARD. For readability, parameters with no missing data
do not have patient numbers specified. Cardiovascular risk factors include Smoking, BMI>=30, hypertension, diabetes, ath-
erosclerosis, ischemic heart disease. APCA, anti-citrullinated protein antibody; b, biologic; CDAI, Clinical Disease Activity
Index; CRP, C-reactive protein; cs, conventional synthetic; DAS28, Disease Activity Score – 28 Joint Count; DMARD, dis-
ease modifying antirheumatic drug; FACIT-F, Functional Assessment of Chronic Illness Therapy – Fatigue; HAQ-DI, Health
Assessment Questionnaire-Disability Index; MTX, methotrexate; RF, rheumatoid factor; TJC, tender joint count; ts, targeted
synthetic; SJC, swollen joint count; VAS, visual analog scale.

Disclosure: D. Haaland, AbbVie, Amgen, AstraZeneca, Bristol-Myers Squibb(BMS), Eli Lilly, GlaxoSmithKlein(GSK),
Janssen, Novartis, Pfizer, Roche, SanofiGenzyme, Takeda, Merck/MSD, UCB, Celgene, Adiga Life-Sciences, Can-Fite
Biopharma, Regeneron, Gilead; J. Chan, AbbVie; L. Lisnevskaia, AbbVie; A. Chow, AbbVie, Celltrion, Pfizer, Novartis;
T. Girard, AbbVie; P. Fournier, AbbVie; L. Bessette, AbbVie/Abbott, Amgen, Bristol-Myers Squibb(BMS), Celgene, Eli
Lilly, Janssen, Novartis, Pfizer, Sanofi-Genzyme, UCB, Gilead, Merck/MSD, Organon, Roche.
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Sciences, Foster City, CA, 7Gilead Sciences, K.K., Tokyo, Japan, 8Galapagos NV, Gent, Belgium, 9Keio University and
Saitama Medical University, Tokyo, Japan

Adverse Events (AEs) are coded using MedDRA Version 23.1. AEs of special interest include zoster, MACE, VTE, infections, serious infections,
malignancy (excluding NMSC), death. MACE, Major Adverse Cardiac Event; NMSC, Non Melanoma Skin Cancer; SAE, Serious AE; VTE, Venous
Thromboembolism.
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Background/Purpose: In some patients (pts) with rheumatoid arthritis (RA), especially those with joint damage early in the
disease, first-line methotrexate (MTX) treatment may not suffice to prevent further rapid radiographic progression (RRP).1 In
FINCH 1 (NCT02889796), filgotinib 200 mg (FIL200) and 100 mg (FIL100) reduced change in modified total Sharp score
(mTSS) vs placebo (PBO) in pts with RA and inadequate response to MTX (MTX-IR).2 In FINCH 3 (NCT02886728), FIL200
and FIL100 reduced change in mTSS vs MTX monotherapy (MTX mono) in MTX-naïve pts.3

This study was conducted to evaluate, via post hoc analysis of 2 trials, filgotinib’s effects on radiographic progression vs
MTX mono in pts with estimated baseline (BL) yearly progression ≥5 or < 5 mTSS units/year.

Methods: The double-blind 52-week (W) FINCH 1 study randomized MTX-IR pts with moderate–severe active RA to FIL200
or FIL100, subcutaneous adalimumab (ADA) 40 mg, or PBO; at W24, PBO pts were rerandomized blinded to FIL200 or
FIL100; all took stable background MTX.2 In FINCH 3, MTX-naïve pts were randomized, blinded, to FIL200 + MTX, FIL100
+ MTX, FIL200 alone, or MTX mono for up to W52.3 This analysis examined subgroups by estimated BL yearly progression
(BL mTSS/duration in years of RA diagnosis), based on ≥5 or < 5 mTSS units/year,4 a threshold commonly used to define
RRP. We assessed effects of filgotinib vs ADA or PBO in mTSS change from BL (CFB) at W24/W52 (using a mixed model
for repeated measures) and percentages with no progression (mTSS change ≤0, ≤0.5, ≤smallest detectable change
[SDC], using Fisher’s exact test).

Results: At BL, 558/1755 MTX-IR and 787/1249 MTX-naïve pts had BL estimated yearly progression ≥5. Median mTSS in
pts with BL yearly progression ≥5 and < 5 was 53.25 vs 5.00 respectively in the MTX-IR trial and 6.00 vs 2.50 in the MTX-
naïve trial. At W24, the mTSS CFB in pts with BL yearly progression ≥5 and < 5 was 0.84 and 0.22 in MTX-IR pts taking
PBO + MTX, and 0.67 and 0.25 in MTX-naïve pts taking MTX mono. At W52, in pts with BL yearly progression ≥5, FIL200
+ MTX reduced mTSS change vs PBO + MTX in the MTX-IR trial and vs MTX mono in the MTX-naïve trial (Figure 1). At
W24, among pts with estimated BL yearly progression ≥5, FIL200 + MTX increased odds of no progression (≤0.5 or ≤0)
vs PBO + MTX in MTX-IR pts and vs MTX mono in MTX-naïve pts (Table 1).

Figure 1.CFB in mTSS at W24 andW52. W52 results include data from Campaign A (all radiographs throughW24) and Campaign B (radiographs
through W52 including re-reading of BL and W24 radiographs). ADA, adalimumab; BL, baseline; CFB, change from baseline; FIL100, filgotinib
100 mg; FIL200, filgotinib 200 mg; IR, inadequate response; LS, least squares; mono, monotherapy; mTSS, modified total Sharp score; MTX,
methotrexate; PBO, placebo; W, week.
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Conclusion: These data suggest filgotinib’s inhibition of radiographic progression was numerically greater than MTX mono-
therapy in RA pts with high estimated BL yearly progression. In those with a more moderate estimated rate of progression,
filgotinib suppressed progression comparably to ADA and/or MTX.

References:

1. Smolen JS et al. Ann Rheum Dis. 2018;77:1566–1572.
2. Combe B et al. Ann Rheum Dis. 2021;80:848–858.
3. Westhovens R et al. Ann Rheum. Dis 2021;80:727–738.
4. Vastesaeger N et al. Rheumatology. 2009;48:1114–1121.

Disclosure: Y. Tanaka, Lilly, AbbVie, Bristol Myers Squibb, Chugai, Daiichi Sankyo, Eisai, Pfizer, Mitsubishi Tanabe,
GlaxoSmithKline, Asahi Kasei, Takeda, Astellas, Janssen, Novartis, Sanofi, UCB, YL Biologics, MSD, Ono, Taisho
Toyama, Celltrion, Gilead, Boehringer-Ingelheim, Corrona, Kowa, Amgen, AstraZeneca, AstraZeneca, Eli Lilly;
T. Atsumi, Alexion, Chugai Pharmaceutical, Daiichi Sankyo, Mitsubishi Tanabe Pharma, Otsuka Pharmaceutical, Pfi-
zer, Teijin Pharma, AbbVie, Bristol-Myers Squibb (BMS), Eisai, Eli Lilly Japan, Kyowa Kirin, Novartis, Taiho Pharmaceu-
tical, Takeda Pharmaceutical, UCB Pharma, AstraZeneca, Medical and Biological Laboratories, Boehringer-Ingelheim,
Ono Pharmaceutical, Gilead Sciences, Inc., Astellas Pharma; D. Aletaha, Novartis, SoBi, Sanofi, Amgen, Lilly, Merck,
Pfizer, Roche, Sandoz, Janssen, AbbVie; R. Landewé, Abbott, Amgen, AstraZeneca, BMS, GSK, Novartis, Merck,

Table 1. Ratio of no radiographic progression at W24. MTX-IR ORs are FIL vs PBO + MTX; MTX-naïve are FIL vs MTX. *Nominal P<.05. †Not
applicable. ADA, adalimumab; FIL, filgotinib; IR, inadequate response; mTSS, modified total Sharp score; MTX, methotrexate; OR, odds ratio;
SDC, smallest detectable change; W, week.
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Background/Purpose: Upadacitinib (UPA) is an oral Janus kinase (JAK) inhibitor approved for the treatment of moderately-
to-severely active rheumatoid arthritis (RA). Previous investigations demonstrated UPA modulates innate and adaptive
immune systems in RA via direct and indirect inhibition of the critical pathogenic pathways.1,2 Despite significant
exposure-response (ER) relationships between plasma UPA exposure and clinical efficacy endpoints, the relationships
between UPA plasma exposures and the modulated pathway biomarkers have not been fully investigated. The objective
of the current study is to identify biomarkers, and associated pathways, that demonstrate a significant relationship with
UPA plasma exposures in RA patients.

Figure 1. Rank of biomarkers based on statistical significance for the relationship between upadacitinib Cave and the change from baseline at
Week 2 or Week 12/14
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Methods: A subset of patients with available plasma samples at baseline, Week 2, and Week 12/14 visits were randomly
selected from three UPA Phase 3 studies (SELECT-NEXT, SELECT-BEYOND, and SELECT-MONO) for biomarker assess-
ment. Among the selected patients, 267, 300, and 100 received placebo, UPA 15mg QD, and UPA 30mg QD, respectively.
The plasma levels of 92 proteins were analyzed using the Olink Target 96 Inflammation Panel. The data for 78 quantifiable
proteins were matched by the individual-level UPA steady-state average plasma concentration over a dosing interval (Cave)
obtained as the post-hoc estimates from a previously developed population pharmacokinetics model3. ER analyses were
conducted by linear regression using UPA exposure as a predictor of the log2 fold change from baseline at both Week
2 and Week 12/14 for each protein. Multiplicity was adjusted using the Benjamini-Hochberg procedure controlling false dis-
covery rate at the level 0.1. The biomarkers were ranked based on the effect size of the ER relationship at Week 12/14.

Results: Among the 78 measurable proteins (Figures 1 and 2), 41 exhibited significant ER relationships with UPA exposure
at both visits, while nine having a significant ER relat at either Week 2 (IL-10, IL-18, TWEAK, IL-12B, PD-L1, CDCP1, CD5,
TNF, FGF-23) or Week 12/14 (EN-RAGE, Flt3L, CD6, CXCL1, Lap-TGF-beta1, IL-10RA, CD244, IL-15RA, uPA). A negative
correlation with UPA exposure were observed for IL-6, CCL19, MCP-4, MCP-3, MMP-1, EN-RAGE, TNFSF14, CXCL11,
CXCL9, and CXCL10 while a positive ER correlation was observed for IFN-gamma and IL-17A.

Conclusion: The identified biomarkers provide quantitative evidence for our existing knowledge about the inhibitory effects
of UPA on pathogenic pathways in the RA patients, including crucial inflammatory mediators (IL-6, interferon-related bio-
markers, TNFSF11, and ENRAGE), myeloid cell chemotaxis (CCL19, MCP-3, and MCP-4), and cartilage destruction
(MMP1). These results provide additional insights into UPA mechanism of action in RA.

References 1. Sornasse T, et al. Arthritis Rheumatol 2019; 71 (suppl 10).
2. Sornasse T, et al. Arthritis Rheumatol. 2021; 73 (suppl 10)
3. Klünder B, et al. Clin Pharmacokinet 2019; 58(8):1045-1058.

Disclosure: Y. Qian, AbbVie; F. Cai, AbbVie; T. Sornasse, AbbVie; J. Shen, AbbVie; H. Camp, AbbVie;M.Mohamed,
Abbvie.

Figure 2. Rank of biomarkers based on the slope of the relationship between upadacitinib Cave and the change from baseline at Week 2 or
Week 12/14.
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Background/Purpose: Tofacitinib is an oral Janus kinase inhibitor for the treatment of rheumatoid arthritis. ESCALATE-RA
is the first prospective, non-interventional study with tofacitinib in Germany.

Methods: Enrollment of the planned 1500 patients took place Germany-wide at 88 recruiting sites between 2017 and 2021.
Adult patients eligible for tofacitinib therapy are documented quarterly in a standardized manner from the first tofacitinib
intake up to 24 months and remain within the study even after switching to another disease-modifying drug (DMARD) or
combination of DMARDs. This third interim analysis (cut-off date 31 Jan 2022) evaluates patients who reached the final visit
M24 after 24 months. Missing observations were not taken into account. Since this is an ongoing study, small changes in
numbers may occur after the final data quality checks.

Results: At data cut-off, 1521 patients were enrolled, of whom 704 (51.4%) patients reached visit M24. Mean age was
59 years; approx. three quarters of patients were female. Other baseline characteristics are depicted in Table 1. Cardiovas-
cular disease was present at baseline in 10.4% of patients: of these, 67.1% had ischemic cardiovascular disease, 16.4%
had stroke or transient ischemic attack, and 11.0% each had lower limb peripheral arterial disease or cardiac defect
(Table 1).

A reduction of disease activity and morning stiffness was observed over time while functional capacity according to FFbH
(Hannover Functional Capacity Questionnaire, German short questionnaire for the assessment of functional capacity in the
context of basic everyday activities (range: 0-100% functional capacity) [1]) increased (Table 2). Furthermore, an improve-
ment of self-reported quality of life based on EQ-5D-3L and Functional Assessment of Chronic Illness Therapy (FACIT)
Fatigue Scale was observed over time.

In the M24 population during 24 months of observation, 69.7% of patients experienced adverse events (AEs) and 17.5%
experienced serious AEs. Apart from lack of efficacy (11.8%), the most common treatment-related AEs were influenza-like
illness (4.4%), herpes zoster (4.8%), and nasopharyngitis (3.8%). Approximately one-third of patients discontinued tofacitinib
treatment due to an AE. In the Overall Population, 6 out of 1491 patients (0.4%) died (Table 3).

Conclusion: This third interim analysis confirms effectiveness and increased quality of life with tofacitinib therapy. Safety
results were consistent with the known safety profile of tofacitinib. These results are in line with those of the second interim
analysis.
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Table 1. Demographics and Clinical Data at Baseline
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Table 2. Disease Activity, Functional Ability and Health-related Quality of Life

Table 3. Safety
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Background/Purpose: To compare infectious risk between JAK inhibitors (JAKi) versus TNF inhibitors (TNFi) among
patients with rheumatoid arthritis (RA) in Korea.

Methods: Using 2009-2019 Korea National Health Insurance Service database, we conducted a cohort study on RA
patients initiating JAKi or TNFi. The outcomes of interest were 1) serious bacterial, 2) opportunistic, and 3) herpes zoster
infections. Propensity-score fine-stratification (PSS) based weighting was applied to adjust for >60 baseline covariates. Haz-
ard ratios (HRs) and 95% confidence intervals (CIs) were estimated using Cox proportional hazard models comparing JAKi
versus TNFi users.

Results: Among 2,967 JAKi initiators and 13,152 TNFi initiators, 2,963 JAKi initiators PSS-weighted on 5,169 TNFi initiators
were included. During a mean follow-up of 1.16 years, the most frequent type of infections was herpes zoster with an inci-
dence rate (IR) per 100 person-years of 11.54 and 4.88 in JAKi and TNFi users, respectively, followed by serious bacterial
infections with an IR of 1.39 and 1.32, respectively. The opportunistic infection was rare with a majority being tuberculosis,
and showed an IR of 0.12 and 0.49 in JAKi and TNFi users, respectively. The PSS-weighted HR [95% CI] for individual types
of infections was 2.37 [2.00-2.80] for herpes zoster, 1.04 [95% CI] for serious bacterial infections, and 0.25 [0.09-0.73] for
opportunistic infections, comparing JAKi to TNFi initiators. The risk of hospitalized herpes zoster was even higher among
JAKi than TNFi initiators with a HR of 7.43 [3.91-14.11].

Conclusion: In this nationally-representative cohort study on RA patients, we found an exceptionally high IR of herpes zos-
ter among JAKi initiators in Korea, showing a doubled risk compared to that in TNFi initiators. Although the risk of serious
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bacterial infections was comparable between the two treatment groups, the risk of opportunistic infections, particularly
tuberculosis, was less among JAKi than TNFi initiators.

Disclosure: S. CHOI, None; A. Shin, None; Y. Ha, None; Y. Lee, None; E. Lee, None; E. Kang, None.
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Background/Purpose: The efficacy of upadacitinib (UPA), an oral Janus kinase inhibitor (JAKi), in the treatment of rheuma-
toid arthritis (RA) has been demonstrated in the phase 3 SELECT clinical trial program.1–6 However, few real-world data have
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been reported to date. We assess the 6-month effectiveness of UPA in patients (pts) with RA initiating UPA treatment in clin-
ical practice.

Methods: This observational study included US-based pts from the United Rheumatology Normalized Integrated Commu-
nity Evidence (UR-NICE) database who initiated UPA 15 mg once daily from Aug 2019 to the data cut-off in Nov 2021. Pts
with ≥6 months of baseline (BL) data before UPA initiation, and with Clinical Disease Activity Index (CDAI) score recorded
at BL and 6 months (±45 days) after initiation, were included in the analysis. Effectiveness measures included CDAI score,
Routine Assessment of Patient Index Data 3 (RAPID3), and Disease Activity Score in 28 joints based on C-reactive protein
(DAS28-CRP); patient-reported outcomes (PROs) including 10-ADL MDHAQ (10 Activities of Daily Living Multidimensional
Health Assessment Questionnaire [0-10, with higher scores indicating worse physical functioning]), Pain, and Patient’s
Global Assessment of Disease Activity (PtGA); and Physician’s Global Assessment of Disease Activity (PhGA). Subgroup
analyses were conducted by prior tumor necrosis factor inhibitor (TNFi) and tofacitinib (TOFA) treatment history.
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Results: 363 pts were included in the analysis and most were female (80.2%) (Table). 140 (39%) received UPA monother-
apy and 223 (61%) received UPA plus conventional synthetic (cs) disease-modifying antirheumatic drugs (DMARDs). 83% of
pts received prior csDMARDs, 72% prior biologics (TNFi 55%), and 41% JAKis (TOFA 39%). Overall, 46% (166/363), 23%
(57/245), and 55% (95/173) of pts achieved LDA by CDAI, RAPID3, and DAS28-CRP, respectively, and 14% (51/363), 16%
(39/245), and 36% (62/173) of pts achieved remission (REM) by CDAI, RAPID3, and DAS28-CRP, respectively. Results
were similar regardless of prior TNFi or TOFA exposure (Figure). Improvements from BL were seen in PhGA and all PROs
in the total population and all subgroups.

Conclusion: In this study, almost half (46%) of pts treated with UPA achieved CDAI LDA at 6 months and 14% achieved CDAI
REM. Improvements in all PROs and PhGA were observed. Effectiveness of UPA was not impacted by prior TNFi or TOFA expo-
sure, supporting UPA as an effective treatment option in clinical practice, including in pts with prior exposure to advanced therapy.
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Background/Purpose: Upadacitinib 15 mg QD (UPA), an oral JAK inhibitor, showed greater efficacy compared to adalimu-
mab (ADA) in patients (pts) with active rheumatoid arthritis (RA) on background MTX at wk 12 of the SELECT-COMPARE
phase 3 study1. A subset of pts switched treatment (ADA to UPA [23.5%] and UPA to ADA [19.2%]) due to non-response
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(NR) to the initial therapy. A higher proportion of pts rescued from ADA to UPA achieved CDAI ≤10 (LDA) post-switch (47%)
vs pts rescued from UPA to ADA through 24 wks (36%)2.

We explore the biological mechanisms associated with the differential clinical response in RA pts who switched treatment
due to NR to initial ADA or UPA therapy in comparison to pts who continued treatment based on response (R) to the initial
therapy.

Methods:We included a random subset of pts (100 pts each from the originally randomized treatment groups [UPA, n=651;
ADA, n=327]). NR was defined as < 20% improvement in TJC or SJC at wks 14–24 compared to baseline (BL) and R as
achieving these improvements. The levels of 181 inflammation-related protein biomarkers (BM) were analyzed using the
Olink platform at BL, wks 2, 8, and 26. Contrasts between relative BM levels were assessed using a repeated measure
mixed linear model, and correlations between BM levels and DAS28-CRP were computed using Pearson’s method.

Results: In this patient subset, 40% of ADA NR who switched to UPA achieved CDAI LDA at wk 26 vs 17% of UPA NR who
switched to ADA. Proteomics analysis identified 42 BMs that showed significant differential modulation between R and NR
prior to switch (BL to wk 8) or after switch (wks 8–26) (Table). Ten BMs (CCL7, CCL8, CHI3L1, CSF1, IL6, MMP1, SLAMF1,
TNFRSF9, TNFSF14, and VEGFA) were differentially modulated between ADA R and NR and were significantly decreased
after switching to UPA (wk 26). The levels of these 10 BMs were similar between UPA R and NR through wk 8, except for
CHI3L1, and MMP1, SLAMF1, and TNFSF14 increased after switching to ADA (wk 26). Another group of 13 BMs
(CCL13, CCL19, CCL23, FGF21, IL18, IL10RA, IL18BP, IL1R1, IL2RA, MMP3, TNFSF11, TNFSF13B, TNFRSF1A) had
similar levels between ADA R and NR through wk 8 and were significantly decreased after switching to UPA (wk 26). The
levels of these 13 BMs were similar between UPA R and NR, except for FGF21, and the levels of CCL13, CCL19, CCL23,
IL10RA, IL1R1, IL2RA, and TNFSF11 increased after switching to ADA (wk 26). Notably, the BL levels of CCL7, CCL23,
CHI3L1, CSF1, IL2RA, IL6, MMP1, MMP3, and VEGFA were correlated with DAS28-CRP at BL, suggesting a potential rela-
tionship of these BMs in the pathobiology of RA. Among the remaining BMs, the levels of CCL3, CCL4, CX3CL1, EPCAM,
and FLT3LG were similar between UPA R and NR and decreased after switching to ADA (wk 26).

Conclusion:We propose that switching to UPA from ADA NR leads to more favorable clinical improvement that is paralleled
by a more profound immune modulation than switching to ADA from UPA NR, consistent with the broader mechanistic inhi-
bition achieved by JAK-associated signaling pathway inhibition compared with discrete TNF-signaling inhibition.
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Background/Purpose: Blockade of JAK, preferably JAK1, by upadacitinib is a feasible approach to achieve erosion repair
as it 1) is approved for the treatment of rheumatoid arthritis (RA), 2) effectively controls the inflammation and 3) targets path-
ogenic pathways that influence local bone homeostasis in the joint. To address the question whether inhibition of JAK1 could
lead to erosion repair in patients with active RA, we performed a pilot non-randomized study comparing the changes in bone
erosions on high-resolution peripheral quantitative computer tomography (HR-pQCT) before and after upadacitinib.

Methods: This is a 24-week, single-centered, prospective, non-randomized pilot study. We enrolled 20 adult patients with
active RA (Disease activity score 28-C-reactive protein [DAS28-CRP] > 3.2) and ≥1 bone erosion on HR-pQCT. They were
given upadacitinib 15mg once daily for 6 months. HR-pQCT of the 2-4 metacarpophalangeal (MCP) head was done at base-
line and 6 months. The primary outcome was the change of erosion volume on HR-pQCT. Secondary outcomes included
change in RA disease activity and predictors of response to treatment. Erosion regression was defined as decrease in vol-
ume exceeding the smallest detectable change.

Results: The baseline clinical characteristics of the recruited patients were shown in table 1. Of the 20 patients, 11 (55%)
patients failed to respond to 3 or more csDMARDs. At 24-week, there was significant improvement in mean DAS28
(-1.75, p< 0.001). Erosion regression was seen in 8 (40%) patients on HR-pQCT. Although no significant change in overall
median erosion volume before and after upadacintinib (0.07 [-0.90-0.76mm3] mm3, p=0.904) was noted, the deterioration
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was less obvious compared to a historic cohort of 20 patients with similar age and disease activity on csDMARDs (median
erosion volume change in 6 months: 0.67 mm3). When patients were stratified according to whether or not they had failed
multiple csDMARDs, significantly high proportion of patients in the non-multiple-DMARDs failure group had volume regres-
sion in at least one erosion compared to those in the failure group (75% vs 25%, p=0.04) (Figure 1). There was improvement
in mean total erosion volume in the non-failure group (-0.33±1.33 mm3), whereas mean erosion volume in the failure group
worsened (2.09±7.62 mm3). One patient developed chest infection requiring hospitalization and withdrew from the study.
No other serious adverse event was noted.

Conclusion: The results of the study suggest upadacitinib is clinically efficacious in refractory RA disease and can retard
erosion progression. Regression of erosion is possible, particularly in those with limited csDMARDs exposure. Whether early
JAK1 inhibition could lead to better structural outcome warrants further investigations.

Disclosure: H. SO, None; I. Cheng, None; V. Hung, None; L. Tam, AbbVie, Amgen, Boehringer-Ingelheim, Eli Lilly,
GlaxoSmithKlein(GSK), Janssen, Novartis, Pfizer, Sanofi, AstraZeneca.
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Background/Purpose: Data regarding the maintenance of disease activity (DA) and treatment persistence in patients (pts)
who switched from combination therapy to monotherapy for the management of RA in real-world settings are limited. There-
fore, we examined the maintenance of remission (REM) or low DA (LDA) and treatment persistence in pts who switched from
combination therapy (conventional synthetic [cs]DMARD + etanercept [ETN] or csDMARD + other TNF inhibitor [TNFi]) to
monotherapy with either ETN or other TNFi.

Methods: A retrospective cohort study using Rheumatology Informatics System for Effectiveness (RISE) registry reported
data for a 5-year period starting January 1, 2014. Pts (≥18 years) had a confirmed RA diagnosis by ≥2 International Classi-
fication of Diseases-9/10 diagnosis codes (≥30 days apart), with ≥1 diagnosis code before the index date (date of switch to

Table 1. Demographics and clinical characteristics of patients with baseline REM or LDA receiving ETN and other TNFi monotherapy after combi-
nation therapy [disease activity maintenance cohort]
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monotherapy). They received combination of a csDMARD and a TNFi for ≥60 days and had ≥6 months (M) of follow-up on
monotherapy. We assessed the proportion of pts who remained on ETN vs other TNFi monotherapy based on index date
and prior exposure to non-TNFi biologic (b)DMARDs in the treatment persistence cohort. Pts who had documented DA
scores before and after switching to monotherapy (≥30 days apart) and had achieved REM/LDA within 60 days prior to
and up to 14 days after the index date were included in the DA maintenance cohort. Results are presented descriptively.
Cumulative probability of being in REM/LDA and drug survival rates were estimated using Kaplan-Meier curves.

Results: Overall, 7399 pts were included in the treatment persistence cohort; 996 pts were included in the DA maintenance
cohort, of whom 347 (34.8%) were on ETN and 649 (65.2%) were on other TNFi (adalimumab, infliximab, certolizumab
pegol, or golimumab). The mean (SD) age of pts was 59.2 (14.80) years; most were female (78.1%), White (68.7%), and
received MTX (75.1%) at baseline. The baseline demographics and clinical characteristics were comparable between ETN
and other TNFi monotherapy groups (Table 1). During follow-up, most pts remained in REM/LDA, and the proportion who
maintained REM/LDA based on CDAI was numerically higher in pts receiving ETN vs other TNFi (88.2% vs 80.5% and

Figure 1. Proportion of patients maintaining REM or LDA with ETN versus other TNFi monotherapy in the overall population (a), and in subgroup of
patients with REM (b) or LDA (c) at baseline [disease activity maintenance cohort]
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78.8% vs 70.0% at 6 and 12 M, respectively; Fig 1a). Subgroup analyses stratified by baseline REM and LDA status showed
that, for pts in REM at baseline, the proportion who maintained REM/LDA at follow-up was similar between groups; how-
ever, for pts with LDA at baseline, the proportion who maintained REM/LDA was numerically higher in pts receiving ETN
vs other TNFi, especially at 12 M of follow-up (Fig 1b and 1c). In the treatment persistence cohort, persistence rates were
similar between ETN and other TNFi groups at both timepoints (60.6% vs 61.3% and 43.8% vs 44.2% at 6 and 12 M,
respectively; Fig 2). Subanalyses based on prior exposure to non-TNFi bDMARDs also showed similar persistence between
groups; however, the persistence rates were lower for pts with prior exposure to non-TNFi bDMARDs (Fig 2).Conclusion:
Results from RISE showed better disease control among pts who switched from combination therapy to ETN than in those
who switched to other TNFi monotherapies, despite similar persistence rates.

Disclosure: G. Schmajuk, None; N. Hammam, None; J. Li, None; D. Collier, Amgen; G. Kricorian, Amgen;
S. Stryker, Amgen.

Figure 2. Patients who remained on ETN versus other TNFi monotherapy based on index date (a) and prior exposure to non-TNFi bDMARDs at
6 (b) and 12 months (c) [treatment persistence cohort]
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Background/Purpose: Presence of structural damage is an important risk factor for further damage progression over time
in RA. Inhibition of damage progression is a key outcome measure in RA trials.

We assessed the effect of baseline (BL) structural damage, based on X-ray erosion scores (ES), on the progression of struc-
tural damage and clinical response over 52 weeks (wks) with subcutaneous (SC) abatacept (ABA) treatment in MTX-naïve,
ACPA+ patients (pts) with early RA in the phase 3b AVERT-2 study (NCT02504268).1

Methods: Pts with early RA (ACR/EULAR 2010)2 were randomized to weekly SC ABA 125 mg or SC placebo (PBO), both
with oral MTX, for 56 wks. X-rays were evaluated using modified total Sharp/van der Heijde score. This retrospective analysis
included all pts with X-rays (BL and wk 52) and select clinical outcomes available.

Comparisons were made between pts with BL structural damage presence (ES > 0) vs absence (ES = 0), or high (ES ≥ 3) vs
low (ES < 3) structural damage, in either arm and between ABA + MTX vs PBO + MTX arms. Outcome measures at wk
52 included: proportions of pts with ES increase ≥ 1 and by subgroups (increases of 1, 2, ≥ 3); change from BL in ES; and
clinical outcomes (Simplified Disease Activity Index [SDAI] remission [≤ 3.3], DAS28 [CRP] < 2.6, and clinical improvement
defined as ≥ 80% improvement in SDAI or DAS28 [CRP]).

Results: Pts with BL erosions were more likely to have new erosions at wk 52 vs pts without BL erosions in both the ABA +
MTX (41.5 vs 20.3%) and PBO + MTX (58.3 vs 28.6%) arms; rates were numerically lower with ABA + MTX vs PBO + MTX
(Table 1A). Rates of new erosions were also higher in those with ES ≥ 3 (vs < 3) at BL, and were numerically lower in each
subgroup with ABA vs PBO (Table 1B). In the BL erosion present (Table 1A) or high BL erosion groups (Table 1B), the pro-
portions of pts with ES increasing by ≥ 3 in the PBO +MTX arm were at least twice as high as in the ABA +MTX arm. Overall,
progression of structural damage was less pronounced in pts in the ABA +MTX vs PBO +MTX arm (ES increase 1–2: 4.4 vs
9.7%, respectively; ES increase ≥ 3: 6.5 vs 18.9%, respectively; Table 1A, 1B).

Changes in ES from BL to wk 52 and clinical outcomes at wk 52 are shown for pts by BL ES presence/absence (Table 2A)
and high/low status (Table 2B). At wk 52, SDAI remission rates were higher in low vs high BL ES groups in both arms
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(Table 2B). Overall, clinical response rates were higher in the ABA + MTX vs PBO + MTX arm (SDAI remission: 36.8 vs
22.0%, respectively; DAS28 (CRP) < 2.6: 58.8 vs 42.7%, respectively; clinical improvement: 61.4 vs 43.2%, respectively;
Table 2A, 2B).

Conclusion: In ACPA+ pts with early RA, abatacept + MTX was more effective than MTX alone in slowing the progression of
structural damage and improving clinical response over 52 wks, with greater progression of structural damage associated
with presence and severity of BL erosions.

The greater progression of structural damage in pts with high BL erosions receiving MTX alone vs abatacept + MTX rein-
forces the need to treat such pts earlier with biologic DMARDs such as abatacept to better preserve their joints.

1Emery P, et al. Arthritis Rheum 2018;70.abs563.
2Aletaha D, et al. Arthritis Rheum 2010;62:2569–2581.

Medical writing: Joanna Wright (Caudex), funded by Bristol Myers Squibb.
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Background/Purpose: Risankizumab (RZB), a fully humanized IgG1 monoclonal antibody inhibitor of IL-23, is a therapeutic
agent approved for the treatment of active psoriatic arthritis (PsA) in adults. Results from the KEEPsAKE 1 and KEEPsAKE
2 phase 3 trials demonstrated superior efficacy and safety of RZB compared with placebo in patients with active PsA. This
post hoc, integrated analysis evaluates the long-term efficacy of RZB across clinically relevant patient subgroups at
52 weeks of treatment.

Methods: KEEPsAKE 1 (NCT03675308) and KEEPsAKE 2 (NCT03671148) are ongoing, multicenter, randomized, double-
blind, placebo-controlled, phase 3 studies with open-label periods. Patients with active PsA and an inadequate response or
intolerance to a conventional synthetic disease-modifying, anti-rheumatic drug (csDMARD; KEEPsAKE 1 and 2) and/or bio-
logic therapy (KEEPsAKE 2) were randomized (1:1) to receive RZB 150 mg or placebo at weeks 0, 4, and 16. At week
24, patients who were initially randomized to RZB received blinded placebo, and patients who were initially randomized to
placebo received the first dose of blinded RZB. All patients received open-label RZB 150mg at week 28 and every 12 weeks
thereafter to week 208. This post hoc, integrated analysis evaluated efficacy (proportion of patients who achieved ≥ 20%
improvement in American College of Rheumatology criteria [ACR20] at week 52) by baseline demographics (age
[< 65 years, ≥ 65 years, ≥ 65 to < 75 years, ≥ 75 years], sex [male, female], race [White, non-White], body mass index
[< 25 kg/m2, ≥ 25 to < 30 kg/m2, ≥ 30 kg/m2]), disease characteristics (PsA duration [≤ 5 years, > 5 to ≤ 10 years,
> 10 years], baseline high-sensitivity C-reactive protein [< 3 mg/L, ≥ 3 mg/L]), and prior/concomitant therapy exposure
(concomitant csDMARD at baseline [any csDMARD, any methotrexate, none], prior biologic use [yes, no]).

Results: Among 1408 patients initially randomized to receive either RZB 150 mg or placebo, 1354 continued into the open-
label periods; 1235 patients were still ongoing at the time of data cutoff. In this analysis, a generally consistent proportion of
patients initially randomized to receive continuous RZB achieved ACR20 at week 52, regardless of age, sex, race, body
mass index, PsA duration, baseline high-sensitivity C-reactive protein levels, concomitant use of csDMARDs at baseline,
or prior use of biologic therapy. Patients who were switched from placebo to RZB also achieved similar ACR20 response
rates at week 52 with similar consistent efficacy across subgroups.
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Conclusion: Patients randomized to receive continuous RZB 150 mg treatment achieved consistent efficacy across patient
demographic, disease characteristic, and prior treatment history subgroups following 52 weeks of treatment. These efficacy
results support long-term use of RZB in patients across multiple patient and psoriatic disease characteristics.

Disclosure: J. Merola, AbbVie, Biogen, BMS, Dermavant, Eli Lilly, Janssen, Novartis, Pfizer, Sun Pharma, UCB
Pharma, Arena, Avotres, EMD, LEO Pharma, Merck, Regeneron, Sanofi; K. Callis-Duffin, Amgen, Celgene, AbbVie,
Boehringer-Ingelheim, CorEvitas, Eli Lilly, Janssen, Novartis, Pfizer, Bristol-Myers Squibb(BMS); B. Padilla, AbbVie;
C. Yue, AbbVie; H. Photowala, AbbVie; B. Kaplan, AbbVie; I. McInnes, Bristol-Myers Squibb (BMS), Janssen, Novar-
tis, UCB, Pfizer, AbbVie, Celgene, AstraZeneca, Boehringer Ingelheim, EveloBio, LEO, Lilly.
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Background/Purpose: Olokizumab (OKZ), an IL-6 ligand inhibitor, demonstrated significant improvements in signs and
symptoms of RA vs placebo (PL) and non-inferiority to adalimumab (ADA).1-2 Patients (pts) who completed core phase III
studies, were enrolled in an open-label extension study (OLE) (ClinicalTrials.gov number, NCT03120949). Here we report
long-term safety and efficacy results of treatment with OKZ in combination with MTX.

Methods: During the OLE, patients (pts) continued OKZ 64 mg q2w or q4w, and those who were on PL or ADA were ran-
domized to OKZ 64 mg q2w or q4w.

Adverse events (AE) were assessed through 82 weeks (Wk) of the OLE treatment and additional 20 weeks of safety follow-
up. All AEs were analyzed using descriptive statistics.

Efficacy assessments in observed pts included proportions of pts who achieved ACR20/50/70 responses, simplified dis-
ease activity index (SDAI) ≤3.3, improvement in HAQ-DI ≥0.22, mean change in clinical disease activity index (CDAI), and
DAS28-CRP, based on descriptive statistics.

Results: Of 2105 eligible pts enrolled, 1709 (81.2%) completed the OLE treatment period and 394 (18.7%) discontinued
treatment: 180 (8.6%) due to AE, 158 (7.5%) due to pts decision, 9 (0.4%) due to lack of efficacy and 47 (2.2%) due to var-
ious reasons including protocol violation, pregnancy, lost to follow-up, discontinuation by sponsor, study terminated by
sponsor or investigators and other reasons.

603



Treatment emergent AEs occurred in 1546 (73.5%) pts, the most common AEs 809 pts (38.5%) were infections. The most
common AEs leading to treatment discontinuation were infections (53 [2.5%]), laboratory investigations (43 [2.0%]), includ-
ing alanine aminotransferase increase (21 [1%]), blood and lymphatic system disorders (13 [0.6%]), and cytopenias (leuko-
penia = 0.2%, lymphopenia = 0.1%, others (neutropenia, thrombocytopenia) < 0.1%) (Table).

Serious AEs were reported by 249 (11.8%) pts, serious infections - by 87 (4.1%) pts.

Deaths occurred in 1.2% of pts, equally distributed between the two groups with the most common causes included infec-
tions – 0.3%, general disorders and administration site conditions – 0.2% (including death – 2 pts, sudden death - 2 pts,
sudden cardiac death – 1 pt) and cardiac disorders, neoplasms benign, malignant and unspecified and respiratory, thoracic
and mediastinal disorders - 0.1% each.

Table. Overall Summary of Adverse Events and Immunogenicity (Safety Population). Abbreviations: ADA, antidrug antibodies; AE, adverse event
that occurred after the first dose of the open-label (OLE) study treatment; ALT, alanine aminotransferase; BL, baseline; n, number of subjects; Nab,
neutralizing antibodies; q2w, every 2 weeks; q4w, every 4 weeks; ULN, upper limit normal; %, percentage of subjects calculated relative to the
total number (N) of subjects in the population. Footnotes: 1 - Psoriasis, cutaneous vasculitis, alopecia areata, hypersensitivity vasculitis, pyoderma
gangrenosum, vasculitic rash, vitiligo; 2 - Chronic gastritis, ulcerative keratitis, ocular myasthenia, vasculitis, rheumatoid vasculitis, autoimmune
thyroiditis, type 1 diabetes mellitus, rheumatoid lung. 3 - AEs leading to death by System Organ Class: infections and infestations 7 (0.3%), general
disorders and administration site conditions 5 (0.2%), cardiac disorders 3 (0.1%), neoplasms benign, malignant and unspecified (CNS neoplasm,
metastatic neoplasm, pancreatic carcinoma metastatic) 3 (0.1%).
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Efficacy of OKZ was maintained throughout the study (Fig. 1, 2) and pts who switched from PL or ADA showed the same
level of improvement as those who were treated with OKZ in the core studies (data not shown).

There were no apparent differences in safety and efficacy outcomes between OKZ arms. Major adverse cardiac events
(MACE) occurred in 7 (0.7%) pts in OKZ q2w group and in 15 (1.4%) pts in OKZ q4w group (Table).

Incidence rate of anti-drug antibodies, neutralizing antibodies, malignancies, nonmelanoma skin cancer and venous throm-
boembolism are reported (Table).

Figure 1.Mean CDAI over time (modified Intent-to-treat population). Abbreviations: CDAI, clinical disease activity index; Cor, phase III randomized
double-blind clinical trials; OLE, Open-Label Extension; q2w, every 2 weeks; q4w, every 4 weeks; Wk, week. Footnote: Wk 82, includes patients
who stopped treatment early at any time during the study.

Figure 2. Mean HAQ-DI over time (modified Intent-to-treat population). Abbreviations: Cor, phase III randomized double-blind clinical trials; OLE,
open-label extension; q2w, every 2 weeks; q4w, every 4 weeks. Footnote: Wk 82, includes patients who stopped treatment early at any time dur-
ing the study.
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Conclusion:
OKZwas generally safe and well-tolerated, consistent with the results of previously reported studies for OKZ and other IL-6 inhib-
itors. Efficacy of OKZ was maintained through Wk 82 in pts who continued in the OLE study with low discontinuation rates.

References:

1. Nasonov E, et al. Ann Rheum Dis. 2021; 0:1–11
2. Feist E, et al. Ann Rheum Dis. 2022; 81:593

Disclosure: E. Feist, AbbVie, Lilly, Galapagos, Novartis, Pfizer, Roche, SOBI, BMS, MSD; E. Nasonov, AbbVie/Abbott,
Eli Lilly, Janssen, Novartis, Pfizer, R-Pharm; M. Luggen, AbbVie/Abbott, Amgen, Biogen, GlaxoSmithKlein(GSK), Eli
Lilly, Pfizer, Novartis, R-Pharm, San Pharm, UCB, R-Pharm; S. Fatenejad, Prizer, ICON, R-Pharm, PPD contract rea-
search organizations; S. Grishin, R-Pharm; M. Samsonov, R-Pharm; R. Fleischmann, AbbVie, Amgen, Bristol-Myers
Squibb, Eli Lilly, Galvani, GlaxoSmithKlein (GSK), Janssen, Pfizer, Gilead, UCB, Novartis, Arthrosi, AstraZeneca, Flex-
ion, Genentech, Horizon, Selecta, Viela, Vorso, Vyne.
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Higher Baseline Circulating CD4+CXCR5+PD-1hi Follicular Helper T Cells
Predict Therapeutic Efficacy of Abatacept in Moderate to Severe
Rheumatoid Arthritis

TING WANG, Natalia V. Giltiay, Christian Lood and Bobby Kwanghoon Han, Division of Rheumatology, University of
Washington, Seattle, WA

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (0272–0316) RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: Activation of T cells plays a key role in the pathogenesis of rheumatoid arthritis (RA), which is characterized
by inflammation of the synovial tissue and autoantibody production. Abatacept, a CTLA-4-Ig fusion protein that targets CD80/CD86
andCD28 interaction and therefore interfereswith T cell activation, is widely used as a treatment of RA. However, the response rates
to abatacept are variable in heterogeneous RA patients and there are limited data on biomarkers associated with therapeutic
response.We conducted this study to assess the therapeutic effects of abatacept on different T cell and B cell subsets in peripheral
blood and to identify predictive biomarkers of the therapeutic efficacy of abatacept in patients with moderate to severe RA.

Methods: A total of 20 patients with RA were enrolled in this study. All participants fulfilled the 1987 ACR criteria or 2010
ACR/EULAR criteria, with clinical disease activity index (CDAI) ≥16. Peripheral blood mononuclear cells (PBMCs) were iso-
lated and analyzed by flow cytometry at baseline, week 14 and week 24. Responders were defined as subjects who
achieved ACR50 Response at week 24. Percentages of different T cell and B cell subsets were compared between the
responder and non-responder groups.

Results: At week 24, subjects treated with abatacept had a significant decline in the frequencies of circulating CD4+-

CXCR5+PD-1hi follicular helper T (Tfh) cells (p< 0.0001), CD4+CXCR5-PD-1hi peripheral helper T (Tph) cells (p< 0.0001)
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and CD4+PD-1+ T cells (p=0.0001). Abatacept dramatically reduced the expression of inducible costimulatory molecule
(ICOS) in Tfh cells and Tph cells (p< 0.0001). Only the frequencies of CD4+CXCR5+CXCR3+CCR6- Tfh-Th1 cells were
decreased (p< 0.01) among the Tfh subsets. There was also reduction in other T cell subsets, including CD4+CD25+CD127-

regulatory T (Treg) cells (p< 0.0001) and CD4+CD45RA-CCR7- effector memory T cells (p< 0.01). Abatacept also reduced
the frequencies of circulating CD19+IgD-CD27+ class-switched memory B cells and CD19+IgD-CD27- double negative B
cells (p=0.0128 and p=0.0184, respectively) after 24-week treatment. Eight patients (40%) achieved ACR 50 response with
abatacept at week 24. Compared to the non-responders, the responders had numerically higher percentage of anti-CCP
antibodies (88% vs 58%, p=0.325) and rheumatoid factor (88% vs 50%, p=0.158). Baseline frequencies of Tfh cells
(p=0.0457) and CD4+PD1+ T cells (p=0.0574) were higher in responders compared to non-responders (Figure 1).

Conclusion: These findings identify CD4+CXCR5+PD-1hi Tfh cells as a potential biomarker in predicting the therapeutic effi-
cacy of abatacept in RA patients.

Disclosure: T. WANG, None; N. Giltiay, None; C. Lood, Eli Lilly, Gilead Sciences, Pfizer, Bristol-Myers Squibb(BMS),
Redd Pharma, Horizon Diagnostic, Exagen Diagnostic; B. Han, None.

Abstract Number: 0311

A Study to Investigate the Safety, Tolerability, and Pharmacokinetics of
Zunsemetinib, an Investigational Oral MK2 Inhibitor, at 80Mg and 120Mg
Twice Daily Dose Levels in Healthy Subjects

Ajay Aggarwal1, David Burt2, Laura Connelly2, Joseph Monahan2 and Jessea Lu2, 1Aclaris Therapeutics, Wellesley, MA,
2Aclaris Therapeutics, Inc., Wayne, PA

Figure 1. Frequencies of circulating CD4+CXCR5+PD-1hi Tfh cells predict the therapeutic efficacy of abatacept in RA patients. Comparison of the
proportions of CD4+CXCR5+PD-1hi Tfh (A) and CD4+PD-1+ T cells (B) in circulation at baseline in patients treated with abatacept. Responders
were defined as subjects who achieved ACR50 Response at week 24. Differences between groups were determined by Mann Whitney test.
P<0.05 was considered statistically significant.
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SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (0272–0316) RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: Zunsemetinib is an orally available potent and selective small molecule inhibitor of the p38αMAPK/
MK2 signaling axis. Aclaris Therapeutics, Inc. is developing zunsemetinib for potential treatment of immuno-inflammatory
disorders in which anti-TNFα, anti-IL-1α, anti-IL-1β, anti-IL-6, and anti-IL-17 biotherapeutics have been shown to be effica-
cious (e.g., RA, HS, PsA). The purpose of this study was to investigate the safety, tolerability, and pharmacokinetics (PK) of
zunsemetinib at steady state.

Methods: In this Phase I, placebo-controlled, observer-blind study, 20 subjects (6 female, 14 male) were randomized into
2 cohorts of 10 subjects each. Cohort 1 received oral doses of 80 mg zunsemetinib (n=8) or placebo (n=2) twice-daily
(BID) for 7 days. Cohort 2 received oral doses of 120 mg zunsemetinib (n=8) or placebo (n=2) BID for 7 days. The primary
objective was to assess the safety, tolerability, and PK profile of zunsemetinib at the 80 mg and 120 mg BID dose in healthy
subjects.

Results: Thirty-one treatment emergent adverse events (TEAEs) were reported by 12 (75.0%) subjects who received zunse-
metinib, and 2 TEAEs were reported by 1 (25.0%) subject who received placebo. The most frequently reported ( >2 sub-
jects) TEAEs in the subjects who received zunsemetinib were headache (9 [56.3%] subjects overall; 2 [25.0%] subjects in
the 80 mg cohort and 7 [87.5%] subjects in the 120 mg cohort), dizziness (8 [50.0%] subjects overall; 2 [25.0%] subjects
in the 80 mg cohort and 6 [75.0%] subjects in the 120 mg cohort), and dry skin (6 [37.5%] subjects overall; 1 [12%] subject
in the 80 mg and 5 [62.5%] subjects in the 120 mg cohort). There were no deaths or serious adverse events (SAEs), no sub-
jects discontinued due to TEAEs, and all TEAEs were transient and mild in severity. No subjects had clinically significant find-
ings with respect to vital signs, ECGs, or clinical laboratory. Zunsemetinib was rapidly absorbed with a median Tmax of
2 hours (range 1 - 4 hours). Day 1 Cmax, AUClast, and AUC0-t for zunsemetinib increased dose-proportionally from 80 mg
to 120 mg with 1.5-, 1.4-, and 1.4-fold increases, respectively. Trough concentrations of zunsemetinib were similar from
Days 2-7 in both cohorts. At steady-state, Day 7 Cmax and AUC0-t from the 80 mg cohort were consistently 1.5-fold higher
than those on Day 1, while Cmax and AUC0-t from the 120 mg cohort were similar between Day 1 and 7 with only 1.07- and
1.05-fold increases, respectively. Themedian elimination half-life t1/2 of zunsemetinib was 13.4 hours (range 8.8 - 25.8 hours)
in the 80 mg cohort and 8.7 hours (range 5.5 - 12.3 hours) in the 120 mg cohort. When combined with data from 10, 30 and
50 mg dose levels from a prior study, zunsemetinib exposure following the BID dosing regimen appears to be dose-
proportional over the full dose range tested (10 – 120 mg). Furthermore, adjusting for baseline subject weight improves
dose-linearity particularly for Day 1 Cmax.

Conclusion:Multiple oral doses of zunsemetinib (up to 120mg BID) administered to healthy subjects in this study were gen-
erally safe and well tolerated.The exposure was dose proportional over the full dose range tested (10 – 120 mg) following
7 days of BID dosing.

Disclosure: A. Aggarwal, Aclaris Therapeutics, Inc.;D. Burt, Aclaris Therapeutics, Inc.; L. Connelly, Aclaris Therapeu-
tics, Inc.; J. Monahan, Aclaris Therapeutics, Inc.; J. Lu, Aclaris Therapeutics, Inc., Translational Software, Inc..
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Abstract Number: 0312

Dose-dependent Suppression of T Cell-Dependent Antibody Response in
Healthy Volunteers by KPL-404, an Anti-CD40 Monoclonal Antibody,
Supports Phase 2 Study in Patients with Rheumatoid Arthritis

Lara Pupim1, Gerd Burmester2, Fang Fang1, Alan Kivitz3, Moses Njenga1, Costantino Pitzalis4, Jay Chatfield1, Anastassia
Papandrikopoulou1, Manoj Samant1, Steve Schmitz1, Madeline Spiers1, Eben Tessari1, John Ziemniak1 and John
F. Paolini5, 1Kiniksa, Lexington, MA, 2Charité University Medicine Berlin, Berlin, Germany, 3Department of
Rheumatology, Altoona Center for Clinical Research, Duncansville, PA, 4Queen Mary University of London, London,
United Kingdom, 5Kiniksa Pharmaceuticals, Lexington, MA

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (0272–0316) RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: An unmet need remains in patients with failure and/or inadequate response (IR) to biological
disease-modifying antirheumatic drugs (bDMARD-IR) and/or Janus kinase inhibitors (JAKi-IR). The CD40/CD40L (CD154)
costimulatory interaction is linked to inflammation and joint destruction in RA via production of autoantibodies and inflamma-
tory mediators. KPL-404 is a humanized IgG4 antibody engineered to bind CD40 without triggering Fc effector functions.

In a first-in-human Phase 1 single ascending dose study, 52 healthy volunteers received single doses of KPL-404 adminis-
tered either subcutaneously (SC) or intravenously (IV) with no dose-limiting safety findings, infectious episodes, or toxicities.
Pharmacodynamic assessments suggested full target engagement and dose-dependent suppression of TDAR for primary
and secondary KLH challenge were achieved at pharmacologically relevant concentrations (Figure 1).

Using Phase 1 and nonclinical data, identify chronic dosing regimens anticipated to yield PK in the sub-therapeutic, thera-
peutic, and supra-therapeutic ranges to be utilized in a Proof of Concept Phase 2 Study.

Methods: A PK model was used to simulate multiple dosing scenarios, including: 2.5, 5, and 10 mg/kg SC qwk, q2wk, and
q4wk, as well as 10 mg/kg IV q4wk. The model was used to identify optimal Phase 2 dosing schedules by generating 1000
virtual subjects using the typical parameter estimates with between-subject variability included.
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Results: Following SC administration, all subjects were predicted to achieve complete ADA suppression for the full dosing
interval at/above 2.5 mg/kg SC q2wk. At 2 mg/kg SC q2wk (starting dose level), simulated steady-state 8-week data pre-
dicted PK in a sub-therapeutic range for most subjects and an approximately 31- and 18-fold safety margin relative to pre-
clinical NOAEL dose. At 5 mg/kg SC q2wk, 100% of patients were predicted to be in a therapeutic range, indicating a
potential practical efficacious dose level. At 10 mg/kg SC q2wk, 100% of patients were predicted to be in the suprathera-
peutic range.

These results support a Phase 2 study design, with Multiple Ascending Dose (MAD) PK lead-in (Cohorts 1-3) and a Proof-of-
Concept Cohort (Cohort 4) (Figure 2). The ongoing study will evaluate efficacy (Disease Activity of 28 joints using C-reactive
protein [DAS28-CRP]), safety, PK, and pharmacodynamics (PD) of escalating dose levels of KPL-404 compared with pla-
cebo in patients with moderate to severe RA (bDMARD-IR or JAKi-IR). The study also allows the flexibility of optional cohorts
including additional dosing regimens and/or subpopulations identified based on clinical response and biomarkers.

Conclusion: Inhibition of the CD40-CD154 co-stimulatory interaction holds promise for the management of a spectrum of
autoimmune diseases. KPL-404 demonstrated prolonged absorption/excretion capable of suppressing TDAR for extended
periods allowing for use of extended dosing intervals irrespective of IV or SC dosing. These analyses supported the design of
the ongoing Phase 2 study assessing the efficacy and safety KPL-404 in RA.

Disclosure: L. Pupim, Kiniksa; G. Burmester, AbbVie, Galapagos, Lilly, MSD, Pfizer, Roche, UCB, Janssen, Gilead
Sciences, Inc.; F. Fang, Kiniksa; A. Kivitz, Amgen, Boehringer-Ingelheim, Janssen, Gilead, GlaxoSmithKlein (GSK),
Novartis, Pfizer, Sanofi, Flexion, Eli Lilly, Genentech, UCB, AbbVie, Merck, ECOR1 CAPITAL, LLC, Chemocentryx,
Regenerson, Grunenthal, Bendcare, Horizon; M. Njenga, Kiniksa; C. Pitzalis, AbbVie/Abbott, Astellas, Astra-
Zeneca/MedImmune, BMS, CelGene, Grunenthal, GSK, Johnson/J&J, Kiniksa, MSD, Pfizer, Sanofi, Roche/Genen-
tech/Chugai, UCB; J. Chatfield, Kiniksa; A. Papandrikopoulou, Kiniksa; M. Samant, Kiniksa; S. Schmitz, Kiniksa;
M. Spiers, Kiniksa; E. Tessari, Kiniksa; J. Ziemniak, Kiniksa; J. Paolini, Kiniksa.
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Abstract Number: 0313

Olokizumab Improves Patient Reported Outcomes in Moderate to
Severely Active Rheumatoid Arthritis Patients Inadequately Controlled
by Methotrexate (MTX-IR): Results from the Phase III Randomized
Controlled Trial

Vibeke Strand1, Evgeny Nasonov2, Tatiana Lisitsyna2, Alexander Lila2, Sofia Kuzkina3, Mikhail Samsonov4 and Eugen
Feist5, 1Stanford University School of Medicine, Stanford, CA, 2V.A. Nasonova Research Institute of Rheumatology,
Moscow, Russia, 3R-Pharm, Moscow, Russia, 4R-Pharm JSC, Moscow, Russia, 5Helios Clinic Vogelsang-Gommern,
cooperation partner of the Otto von Guericke University Magdeburg, Magdeburg, Germany

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (0272–0316) RA – Treatment Poster I
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Session Time: 1:00PM–3:00PM

Background/Purpose: Olokizumab (OKZ) is an interleukin-6-inhibitor for treatment of Rheumatoid Arthritis (RA). In these
analyses, we present patient reported outcomes (PROs) reported by MTX-IR patients with moderate to severely active RA
treated with OKZ vs adalimumab (ADA) or placebo in a phase 3 randomized controlled trial (RCT) CREDO2 (ClinicalTrials.
gov number, NCT02760407).1

To assess the effect of OKZ treatment compared with placebo and ADA in patient global assessment of disease activity
(PtGA), pain, physical function (HAQ-DI), fatigue (FACIT-F) and health related quality of life (SF-36 physical (PCS) and mental
(MCS) component summary and domain scores) and work participation (WPS-RA) at week 12.

Methods: 1648 patients receiving MTX were randomized to receive SQ injections: 1) OKZ 64 mg every 2 weeks (q2w,
n=464), 2) OKZ 64 mg q4w (n=479), 3) ADA 40 mg q2w (n=462) and 4) placebo q2w (n=243). At week 14, non-responders:
subjects without ≥ 20% improvements in both swollen and tender joint counts, added rescue medication (sulfasalazine
and/or hydroxychloroquine) to study treatment. Between groups differences in least-squares mean (LSM) changes from
baseline were analyzed

Results: At week 12, treatment with both OKZ doses and ADA resulted in statistically greater LSM changes from baseline
than placebo across all PROs, including 7 of 8 domains of SF-36 with exception of role emotional. (Table and Figure).
Reported work and household work impairments, days productivities were reduced by half and missed household work

Table.Mean baseline PROs and LSM changes to week 12. Footnotes: LSM difference (SE) 97.5% CI by ANCOVA. NRS imputation. *, secondary
endpoint; †p≤0.05, ‡ p<0.01, #p<0.001 vs placebo; VAS (mm).
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days because of arthritis were all improved (p< 0.01) with OKZ and ADA treatment. PROs further improved to week 24 in the
active treatment arms. Post hoc analyses demonstrated that a higher proportion of patients receiving both doses of OKZ as
well as ADA reported improvements ≥ minimum clinically important differences vs placebo (p< 0.01) across all PROs, indi-
cating clinically meaningful benefits on an individual patient basis. Estimates of numbers needed to treat indicated that
between 5 and 10 patients would need to be treated to achieve these benefits. More patients in both OKZ groups reported
scores ≥ normative values in PtGA, HAQ-DI and SF-36 PCS scores; with ADA in PtGA and HAQ-DI.

Conclusion: Treatment with both doses of OKZ resulted in similar, statistically significant improvements across PROs vs
placebo in MTX-IR patients with moderate to severely active RA, comparable to ADA, that were clinically meaningful.

Disclosure: V. Strand, AbbVie, Amgen, AstraZeneca, Bayer, Bristol-Myers Squibb(BMS), Boehringer-Ingelheim, Che-
mocentryx, Celltrion, Genentech/Roche, Gilead, GlaxoSmithKlein(GSK), Inmedix, Janssen, Kiniksa, Merck/MSD,
Novartis, Pfizer, Regeneron Pharmaceuticals, Rheos, R-Pharma, Samsung, Sandoz, Sanofi, Scipher, Setpoint,
Spherix, Aria, Bioventus, Blackrock, Equilium, Glenmark, Horizon, Kypha, Lilly, MiMedx, Sorrento, Tonix, Priovant;
E. Nasonov, AbbVie/Abbott, Eli Lilly, Janssen, Novartis, Pfizer, R-Pharm; T. Lisitsyna, R-Pharm; A. Lila, AbbVie/
Abbott, Amgen, Bayer, Biotechnos, Eli Lilly, Galapagos, Gilead, Janssen, Novartis, Pfizer, R-Pharm, Roche, Sanofi,
Stada, Viatris, UCB; S. Kuzkina, R-P; M. Samsonov, R-Pharm; E. Feist, AbbVie, Lilly, Galapagos, Novartis, Pfizer,
Roche, SOBI, BMS, MSD.

Figure. SF-36 domain changes from baseline to week 12. Footnotes: *p≤0.05, **p<0.01, ***p<0.001 ADA vs placebo (orange); *p≤0.05,
**p<0.01, ***p<0.001 OKZ q2w vs placebo (blue); *p≤0.05, **p<0.01, ***p<0.001 OKZ q4w vs placebo (green). AGNorms, age- and gender-
matched; BL, baseline. Reference: 1. V. Strand, et al. Ann Rheum Dis. 2022; 81:43-44.
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Abstract Number: 0314

Olokizumab Improved Patient Reported Outcomes in TNF Incomplete
Responder (TNF-IR) Rheumatoid Arthritis Patients: Results from the
Phase III Randomized Controlled Trial

Vibeke Strand1, Evgeny Nasonov2, Tatiana Lisitsyna2, Alexander Lila2, Sofia Kuzkina3, Mikhail Samsonov4 and Eugen
Feist5, 1Stanford University School of Medicine, Stanford, CA, 2V.A. Nasonova Research Institute of Rheumatology,
Moscow, Russia, 3R-Pharm, Moscow, Russia, 4R-Pharm JSC, Moscow, Russia, 5Helios Clinic Vogelsang-Gommern,
cooperation partner of the Otto von Guericke University Magdeburg, Magdeburg, Germany

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (0272–0316) RA – Treatment Poster I
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: Olokizumab (OKZ) is an interleukin-6-inhibitor for treatment of rheumatoid arthritis (RA). In these anal-
yses we present patient reported outcomes (PROs) reported by TNF-IR patients with moderate to severely active RA receiving
OKZ or placebo in a phase III randomized controlled trial (RCT) CREDO3 (ClinicalTrials.gov number, NCT02760433).1

To assess the effect of OKZ treatment compared with placebo in patient global assessment of disease activity (PtGA), pain,
physical function (HAQ-DI), fatigue (FACIT-F) and health related quality of life (SF-36 physical (PCS) and mental (MCS) com-
ponent summary and domain scores) at 12 weeks.

Methods: 368 patients were randomized 2:2:1 to receive subcutaneously administered OKZ 64 mg once every 2 weeks
(q2w), OKZ 64 mg q4w, or placebo, plus MTX. PROs were assessed at baseline, weeks 12 (primary endpoint) and 24. At

Table. Mean baseline values and LSM changes from baseline to week 12 for PROs. Footnotes: NRI for Missing data. †, secondary endpoint;
*p≤0.05, **p<0.01, ***p<0.001 vs placebo.
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week 16, all patients receiving placebo were switched to either OKZ dose. Between groups differences in least-squares
mean (LSM) changes from baseline were analyzed, p < 0.05 considered significant; nominal p-values for PROs not in the
hierarchy.

Results: Baseline demographics and disease characteristics were comparable between groups. At week 12, treatment with
OKZ q2w compared with placebo resulted in significantly greater LSM changes from baseline in Pain, HAQ-DI, FACIT-F, SF-
36 PCS, MCS and 4 domains; with OKZ q4w in PtGA, Pain, SF-36 MCS and 4 domains (Table, Figure). Improvements
reported at week 12 in PROs continued or increased with both doses of OKZ until week 24. Post hoc analyses demon-
strated that a higher proportion of patients receiving OKZ reported improvements ≥minimum clinically important differences
vs placebo (p< 0.05) in FACIT-F, SF-36 PCS and MCS scores, indicating that these changes translated into clinically mean-
ingful benefits on an individual patient basis. Numbers needed to treat to gain these benefits in fatigue and physical function
ranged from 9.2 - 15.4 with OKZ q2w vs 10.5 - 13.3 with OKZ q4w, respectively.

Conclusion: Treatment with OKZ over 12 weeks resulted in statistically significant improvements in PROs vs placebo
reported by TNF-IR RA patients. Benefits were more frequently reported by patients receiving OKZ q2w than q4w in this
phase 3 RCT of limited size in treatment experienced patients.

Disclosure: V. Strand, AbbVie, Amgen, AstraZeneca, Bayer, Bristol-Myers Squibb(BMS), Boehringer-Ingelheim, Che-
mocentryx, Celltrion, Genentech/Roche, Gilead, GlaxoSmithKlein(GSK), Inmedix, Janssen, Kiniksa, Merck/MSD,
Novartis, Pfizer, Regeneron Pharmaceuticals, Rheos, R-Pharma, Samsung, Sandoz, Sanofi, Scipher, Setpoint,
Spherix, Aria, Bioventus, Blackrock, Equilium, Glenmark, Horizon, Kypha, Lilly, MiMedx, Sorrento, Tonix, Priovant;
E. Nasonov, AbbVie/Abbott, Eli Lilly, Janssen, Novartis, Pfizer, R-Pharm; T. Lisitsyna, R-Pharm; A. Lila, AbbVie/
Abbott, Amgen, Bayer, Biotechnos, Eli Lilly, Galapagos, Gilead, Janssen, Novartis, Pfizer, R-Pharm, Roche, Sanofi,
Stada, Viatris, UCB; S. Kuzkina, R-P; M. Samsonov, R-Pharm; E. Feist, AbbVie, Lilly, Galapagos, Novartis, Pfizer,
Roche, SOBI, BMS, MSD.
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Abstract Number: 0315

The Impact of Comorbidities on the Efficacy of IL-6 Inhibitor Olokizumab
Compared to Adalimumab

Evgeny Nasonov1, Eugen Feist2, Michael Luggen3, Sergey Yakushin4, Daria Bukhanova5, Alina Egorova6, Sergey Grishin6,
Mikhail Samsonov5 and Josef Smolen7, 1V.A. Nasonova Research Institute of Rheumatology, Moscow, Russia, 2Helios
Clinic Vogelsang-Gommern, cooperation partner of the Otto von Guericke University Magdeburg, Magdeburg,
Germany, 3University Hospital/University of Cincinnati College of Medicine, Cincinnati, OH, 4Ryazan State Medical
University named after academician I.P. Pavlov, Ryazan, Russia, 5R-Pharm JSC, Moscow, Russia, 6R-Pharm, Moscow,
Russia, 7Medical University of Vienna, Vienna, Austria
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Session Title: (0272–0316) RA – Treatment Poster I
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Session Time: 1:00PM–3:00PM

Background/Purpose: Comorbid conditions may affect efficacy of treatment in patients with rheumatoid arthritis (RA). The
aim of this analysis was to evaluate the impact of comorbidity burden on the efficacy of IL-6 inhibitor olokizumab (OKZ) and
TNF-α inhibitor adalimumab (ADA) in the CREDO-2 clinical trial cohort of patients with active rheumatoid arthritis (RA).

Methods: Patients in the double-blind RCT (NCT02760407, CREDO-2) received OKZ 64 mg once every 2 weeks (q2w) or
4 weeks (q4w), or ADA 40mg q2w for 24 weeks.

To assess the impact of comorbid conditions on efficacy, outcomes were stratified by patients with Low Charlson Comor-
bidity Index (CCI = 1; RA only) vs High (CCI ≥ 2; RA and at least 1 comorbidity). Age-points in CCI were excluded since
the aim of the analysis was the assessment of comorbidity burden, rather than the mortality prediction.

The comparison of outcomes between the Low and the High CCI groups was performed using χ2-test in unadjusted analysis,
and logistic regression in adjusted analysis. Baseline characteristics with an absolute standardized difference > 0.1 were iden-
tified as covariates for adjusted comparison. The impact of comorbidity was investigated separately for OKZ and ADA.

The following efficacy parameters were analyzed at Week 12 and Week 24 after the treatment initiation for both ADA and
OKZ groups: American College of Rheumatology 20 (ACR20) and 50 (ACR50) responses, proportion of patients achieved
Simplified Disease Activity Index (SDAI) ≤ 3.3, Clinical Disease Activity Index (CDAI) ≤ 2.8 and ≤ 10, and Disease Activity
Score 28-joint count – C-reactive protein (DAS28(CRP)) ≤ 3.2.

Results: A total of 1402 patients with RA were included to the analysis: 940 patients treated with OKZ 64 mg q2w or q4w
(701 (74,6%) with Low CCI and 239 (25,4%) with High CCI) and 462 patients treated with ADA 40mg q2w (352 (76,2%) with
Low CCI and 110 (23,8%) with High CCI). All the patients received background MTX therapy.

Gender; age; BMI; smoking status; baseline HAQ Disability Index Score and level of CRP were considered as covariates for
the analysis. Additionally, race and alcohol consumption status parameters and duration of RA were considered as covari-
ates for OKZ and ADA analysis, respectively.

There was no difference in efficacy results between OKZ-treated groups of RA patients with and without comorbid condi-
tions during the study (Table 1), except the achievement of SDAI ≤ 3.3 at Week 24, which was observed more frequently
in the Low CCI group.
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The presence of comorbid conditions affected the efficacy of ADA therapy. In the group of High CCI, the proportions of
patients who achieved ACR 20 response at Week 12, ACR 50 response (Weeks 12 and 24), SDAI ≤ 3.3 (Weeks 12 and
24), CDAI ≤ 2.8 (Week 24) and CDAI ≤ 10 (Week 24) were significantly lower in comparison with the group of Low CCI
(Table 2).

Conclusion: In general, there are no differences in efficacy parameters between the groups of RA patients with High and
Low comorbidity burden treated with OKZ. In the group of RA patients treated with ADA, presence of at least one additional
comorbid condition (high CCI) was associated with significantly lower treatment efficacy.

Abbreviations: ACR 20, 20% improvement in the American College of Rheumatology criteria; ACR 50, 50% improvement in the American College
of Rheumatology criteria; CDAI, Clinical Disease Activity Index; CI, Confidence interval; DAS28 (CRP), Disease Activity Score 28-joint count based
on C-reactive protein; SDAI, Simplified Disease Activity Index. Bold font of p-values indicates statistical significance.

Abbreviations: ACR 20, 20% improvement in the American College of Rheumatology criteria; ACR 50, 50% improvement in the American College
of Rheumatology criteria; CDAI, Clinical Disease Activity Index; CI, Confidence interval; DAS28 (CRP), Disease Activity Score 28-joint count based
on C-reactive protein; SDAI, Simplified Disease Activity Index. Bold font of p-values indicates statistical significance.
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Background/Purpose: Macrophage migration inhibitory factor (MIF) is a primary mediator of adaptive and innate immune
responses, as well as a primary counter-regulator of glucocorticoids (GCs), and therefore a pivotal regulator in rheumatoid
arthritis (RA). MIF occurs in two immunologically distinct conformational isoforms, reduced MIF (redMIF) which is ubiqui-
tously present in various tissues and the circulation of healthy subjects, and the disease-related and druggable isoform oxi-
dized MIF (oxMIF). Thus, targeting oxMIF represents a new and promising treatment option for patients with autoimmune
disorders such as RA.

Methods: By antibody engineering, we developed the antibody ON104 which has excellent biophysical properties and is
specifically directed against oxMIF. ON104 was administered twice weekly in DBA/1J mice with collagen-induced arthritis
(CIA). Disease severity in CIA mice was assessed by clinical scoring of paw swelling and histological examination of joints.
Synergistic effects of ON104 and GCs are tested.

Mice with collagen-induced arthritis (CIA) were treated upon onset of the disease twice weekly with anti-oxMIF ON104 and controls.
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Results: ON104 treatment substantially improved the clinical symptoms in the CIA model compared to the vehicle-treated
control (Figure 1). Synergistic effects of sub-therapeutic doses of dexamethasone and ON104 using the CIA model are
evaluated.

Conclusion: ON104 has the potential to become a well-tolerated non-steroidal anti-inflammatory drug for patients with
RA. Due to the previously reported synergy of oxMIF neutralization and the anti-inflammatory effects of GCs, ON104 repre-
sent a new treatment option for patients with RA, especially for those having frequent rheumatoid flares and significant GCs
side effects.

Disclosure: C. Landlinger, Oncoone; M. Ferhat, Oncoone; f. Nicoletti, None; M. Thiele, Oncoone.
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Background/Purpose: Activation of the classical complement (C) pathway by immune complexes is a characteristic of
patients with systemic lupus erythematosus (SLE). Accelerated consumption outstrips synthesis and is the cause of the
hypocomplementemia found in the disease. However, a complete characterization of the three pathways (classical -CL-,
alternative -AL- and lectin -MBL-) of the C system has not been performed in patients with SLE. In the present work we
aim to assess the function of the 3 pathways of C system through both functional assays and the measurement of individual
serum components. We then study how full C characterization is related to disease expression.

Methods:New generation functional assays of the three pathways of the C system were performed in 284 patients with SLE
(in these ELISA assays the amount of complement activation is expressed in a qualitative way relative to the value of a pos-
itive control). Activation of the 3 pathways was defined if its value was below 2 standard deviation of reference values. The
concordance of this new generation assays with haemolytic complement (CH50) activity of serum was studied trough the
Passing-Bablok method. Additionally, serum levels of C2, C3, C4, C3a, C1q and C1-inhibitor, and factors H and D, were
assessed. Patients with SLE were fully characterized including demographics, disease activity (SLEDAI), severity (Katz index)
and damage (SLICC) scores, and treatments used in the disease. Multivariable regression analysis was performed to
describe the relation of C system to disease patterns and manifestations.

Results: Average CH50 was 44 ± 22 U/ml and it agreed with CL pathway through ELISA. All C pathways were found to be
activated compared to reference values: CL (91 ± 38 vs. reference 99 ± 80, p=0.026), AL (47 ± 38 vs 71 ± 21 %, p< 0.001)
and MBL (30 ± 42 vs 49 ± 21, p< 0.001). When pathway activation was defined as a binary value according to reference
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cut-offs, 53% of the patients were found to have no activation of either pathway. Contrary, 18% of the patients had a patter
consisting in normal CL, low AL, normal MBL (that ontologically corresponds to a deficiency/activation of properdin or fac-
tors B and D); 18% had low CL, low AL, normal MBL; and 6% low CL and normal AL and MBL (deficit of C1q, C1r or
C1s). Individual C components analysis confirmed these patterns being lower according to the deficiency/activation of the
pattern. SLEDAI and SLICC, but not Katz, were significant associated with lower values of the CL and AL pathways (this
was not the case for MBL). Disease activity (SLEDAI >=1) was associated with having a C pattern consisting in low CL
and AL and normal MBL (OR 2.52, 95CI 1.28-4.96, p=0.008); this relation was not found with other C deficiency/activation
patterns. Besides, although SLICC score correlated with CL and AL pathways, no association was found between this score
and any C pattern.

Conclusion: At least, 50% of SLE patients showed activation of the C. All three C pathways showed consumption com-
pared to reference values. The most frequent patterns of activation consist in normal CL, low AL, normal MBL; and low CL
and AL, normal MBL. Disease activity, but not damage, was associated with only the pattern of deficiency/activation repre-
sented by low CL and AL, and normal MBL.

Disclosure: I. Ferraz Amaro, AbbVie/Abbott, Merck/MSD, Janssen, Roche, AbbVie/Abbott, Pfizer, Roche, Amgen,
Celgene, Merck/MSD; m. García-Gonz�alez, None; c. Ferrer-Moure, None; F. G�omez-Bernal, None; A. De Vera-
Gonz�alez, None; A. Gonz�alez Delgado, None; A. Gonz�alez-Rivero, None; Y. Fern�andez-Cladera, None;
J. Quevedo Abeledo, None; F. Díaz-Gonz�alez, None.
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Background/Purpose: There is a paucity of epidemiological studies of cutaneous lupus erythematosus (CLE), which may
be due in part to the lack of well-validated methods to identify CLE cases within large datasets such as claims databases.
The purpose of this study was to develop and validate the performance of novel algorithms consisting of diagnostic codes
and prescription data to identify individuals with CLE.

Methods: We identified potential study patients by querying the Mass General Brigham hospital network’s clinical data
repository. We selected patients with at least one International Classification of Diseases (ICD)-10 code for cutaneous lupus,
including L93.0 (discoid lupus erythematosus), L93.1 (subacute lupus erythematosus) and L93.2 (other local lupus erythe-
matosus) from January 2016 to April 2021. Of the 1902 unique patients identified, we randomly selected a sample of
300 patients to comprise the testing cohort. We developed 12 validation algorithms to test (Table 1) based on prior studies
of comparable inflammatory diseases such as systemic lupus or psoriasis. These algorithms consisted of various permuta-
tions of lupus-relevant ICD-10 codes, prescriptions for disease-specific medications (such as antimalarials) and the specialty
of the coding provider. We created subsets of patients who met the criteria stipulated by each potential algorithm and
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determined whether each patient truly had CLE based onmanual chart review of the electronic medical record. We defined a
“true” case of CLE as a patient with documentation of a CLE diagnosis by a dermatologist or a rheumatologist. Positive pre-
dictive values (PPVs) were then developed for each proposed algorithm, with p-values calculated using one-sample propor-
tion tests.

Results: Characteristics of the 300 study patients are listed in Table 2. The most common CLE ICD-10 code was L93.0.
PPVs per algorithm ranged from 54.14% to 90.68% (Table 3). Algorithms that included an ICD-10 code for CLE from a der-
matologist had the highest PPVs. The greater the number of ICD-10 codes for CLE, the higher the PPV, though marginally
so. Including prior antimalarial prescriptions also boosted PPV.

Conclusion:We found that algorithms with at least 1 ICD-10 code for CLE from a dermatologist offered acceptable PPV. In
particular, the two algorithms with the highest PPVs were 1) at least 3 CLE codes with one from a dermatologist and 2) prior

Table 2. Characteristics of patients

Table 1. Algorithms for identifying patients with cutaneous lupus erythematosus (CLE)
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antimalarial prescription with a CLE code from a dermatologist. Validated algorithms that accurately identify CLE cases will
allow for further study of CLE patients using electronic medical records, claims data and large real-world databases.

Disclosure: L. Guo, None; J. Said, None; V. Nambudiri, Imaging Endpoints, McGraw-Hill; J. Merola, AbbVie, Biogen,
BMS, Dermavant, Eli Lilly, Janssen, Novartis, Pfizer, Sun Pharma, UCB Pharma, Arena, Avotres, EMD, LEO Pharma,
Merck, Regeneron, Sanofi.
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Background/Purpose: Lupus nephritis (LN) is one of the most severe manifestations of systemic lupus erythematosus
(SLE). Approximately 10 to 30% of patients with LN progress to end-stage renal disease (ESRD) within ten years. Increasing
evidence has shown that tubulointerstitial injury, especially interstitial fibrosis/tubular atrophy (IFTA), is a strong predictor of
progression to ESRD. However, factors associated with worsening IFTA on repeat kidney biopsy are not well studied. The
objective of this study was to evaluate the demographic, clinical, and histopathological factors associated with progression
from none-mild IFTA on index kidney biopsy to moderate-severe IFTA on clinically indicated repeat kidney biopsy in LN
patients.

Table 3. Positive predictive values (PPV) of potential algorithms
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Methods: We identified patients with SLE by the 1997 American College of Rheumatology (ACR) or the Systemic Lupus
Erythematosus International Collaborating Clinics (SLICC) criteria who underwent an index kidney biopsy between 1997
and 2020. Patients with LN Class I, II, III, IV, V, and mixed LN based on the 2003 International Society of Nephrology (ISN)
and the Renal Pathology Society (RPS) classification on index biopsy who underwent a clinically indicated repeat kidney
biopsy were identified. Chart reviews were performed to obtain demographic, clinical and histopathological data. None-mild
IFTA was defined as less than 25% acreage of the interstitium affected by fibrosis and atrophy, and moderate-severe IFTA
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was defined as equal to or greater than 25% of the interstitium affected. Patients who had none-mild IFTA on index biopsy
and progressed to moderate-severe IFTA on repeat biopsy were defined as progressors. Patients with none-mild IFTA on
both biopsies were defined as non-progressors.

Results: Of the 150 SLE patients with biopsy-proven LN, 55 underwent a clinically indicated repeat kidney biopsy. Of these
55 patients included in this study, 44 (80%) were women, 26 (43%) self-identified as Black or African American, and
28 (51%) self-identified as Hispanic or Latino. Twenty-five (45%) progressed from none-mild to moderate-severe IFTA.
Compared to non-progressors (Table 1), progressors were older (median age 29.2 [20.3-39.1] vs. 21.6 [14.6-27.9] years
old, p=0.05), included a higher proportion of patients with low eGFR (CKD EPI < 90 mL/min/1.73m2) (11 [44%]
vs. 5 [17%], p=0.03) and proliferative LN (14 [56%] vs. 6 [21%], p=0.01). Progressors included a lower proportion of Black
or African American patients (8 [32%] vs 18 [60%], p=0.04) and a lower proportion of patients receiving Azathioprine
(4 [16%] vs. 13 [45%], p=0.02). There was no difference between the two groups with regards to median years from index
to repeat biopsy, hypertension, diabetes, low serum complement C3 or C4, or immunofluorescence (IF) staining of C1q or
C3 on index biopsy. The multivariable logistic regression analysis (Table 2) showed that proliferative LN was associated with
IFTA progression (OR 4.92, 95% CI 1.33-18.28, p=0.02).

Conclusion: Proliferative LN was associated with a higher risk of IFTA progression, suggesting that glomerular damage is
one of the major drivers of IFTA progression in SLE.

Reference : 1. Londoño Jimenez et al., Tubulointerstitial Damage in Lupus Nephritis: A Comparison of the Factors
Associated With Tubulointerstitial Inflammation and Renal Scarring. Arthritis & Rheumatology, 70(11), 1801–1806.
2. Leatherwood, C. et al., Clinical characteristics and renal prognosis associated with interstitial fibrosis and tubular
atrophy (IFTA) and vascular injury in lupus nephritis biopsies. Seminars in arthritis and rheumatism, 49(3), 396–404.
3. Kwon, O. C. et al., Factors associated with aggravation of tubulointerstitial damage on repeated biopsies in lupus
nephritis patients with treatment failure. Clinical and experimental rheumatology, 38(2), 239–244.
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Background/Purpose: Systemic lupus erythematosus (SLE) is an autoimmune disease characterised by activation of
immunological and cellular pathways, disease flares and adverse pregnancy outcomes (APO). Metabolomic analysis of
metabolites can identify biomarkers of disease activity or APO in SLE. This is the first prospective longitudinal study of preg-
nant and non-pregnant SLE patients to identify the impact of pregnancy on metabolites and associations with disease
activity.

Methods: Non-pregnant SLE, pregnant SLE, and healthy pregnant patients recruited from tertiary hospital clinics, and
serum obtained during each trimester and 3-6 months postpartum for pregnant patients, or every 3-6 months for non-
pregnant SLE patients from 2018-2020. All SLE patients met ACR classification criteria. Healthy non-pregnant controls
recruited from university staff. Serum sent for metabolomic analysis using nuclear magnetic resonance spectroscopy
(Figure 1).

Results: 19 non-pregnant SLE (mean age 31yrs), 17 pregnant SLE (mean 34.48yrs) and 26 healthy pregnant (mean
34.84yrs) patients were compared to 45 non-pregnant healthy controls (mean age 32.69yrs). See Table 1 for clinical details
of SLE patients. Rates of APO in SLE and healthy pregnant cohorts respectively: miscarriage (17.6% vs 7.7%), stillbirth (0%
vs 0%), premature birth (11.8% vs 0%), caesarean section (52.9% vs 5.7%) and pre-eclampsia (5.9% vs 0%).

Differences between non-pregnant SLE and healthy control metabolomes were shown by two binary classification models
(decision tree and random forest), with classification accuracies >80% using metabolite measurements and 10-fold cross-

Figure 1: Method chart outlining study groups, collection timepoints, data collected and statistical analysis methods used.Abbreviations: VLDL:
very low density lipoprotein, LDL: low density lipoprotein, IDL: intermediate density lipoprotein, HDL: high density lipoprotein, KNN: K nearest
neighbour, T1: first trimester, T2: second trimester, T3: third trimester.
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validation. Acetoacetate and docosahexaenoic acid were the top metabolites in the decision tree model, with 96% classifi-
cation accuracy.

In contrast, SLE and healthy pregnancy revealed a similar anabolic phase in pregnancy, followed by a postpartum catabolic
phase, with no significant differences in lipids, amino acids and carbohydrates in the first trimester, third trimester or postpar-
tum. Second trimester serum levels of branch-chained amino acids (isoleucine, valine, leucine, and total branch-chained
amino acids) were significantly higher in the healthy pregnant group, compared to the SLE pregnant group (multiple Mann-
Whitney tests, FDR=5%, see Figure 2).

Metabolites such as low-density lipoproteins, correlated with disease activity measured using the BILAG (British Isles Lupus
Assessment Group)-2004 index in non-pregnant and pregnant SLE groups. Most BILAG correlates were unique to each tri-
mester. Preliminary data indicated that some high density lipoproteins correlated with pre-eclampsia and pregnancy-
induced hypertension in SLE pregnancy (Pearson’s correlation, FDR=20%).

Conclusion: The distinction between metabolic profiles of SLE and healthy controls found outside of pregnancy was lost
during the first and third trimesters of pregnancy and postpartum. Second trimester levels of four branch-chained amino
acids were lower in SLE pregnancies compared to healthy pregnancies. Low-density lipoproteins correlated with disease

Table 1: Demographic and clinical table comparing pregnant SLE and non-pregnant SLE cohorts.Abbreviations: BMI: body mass index, ANA:
antinuclear antibodies, dsDNA: anti-double stranded DNA antibodies, BILAG: British Isles Lupus Assessment Group.
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activity in SLE. Further work is needed to understand the use of metabolomics in identifying disease flares and APO in SLE
pregnancy.

Disclosure: S. Luong, None; I. Sheldon, None; C. Raine, None; E. Jury, None; I. Giles, UCB.
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Figure 2: Volcano plots demonstrating a similar metabolic pattern in systemic lupus erythematosus (SLE) pregnancy and healthy pregnancy, with
most metabolites peaking in the third trimester. P values calculated using multiple Mann-Whitney tests, significance threshold determined via FDR
(false discovery rate) as indicated and represented via a horizontal line. Values to the left of the vertical line were higher in the healthy pregnant
group and values to the right higher in the SLE pregnant group. Significantly higher levels of total branch-chained amino acids (p= 0.000041), iso-
leucine (p= 0.00054), leucine (p=0.000075) and valine (p=0.000125) in the second trimester of the healthy pregnant cohort.
Abbreviations: BCAA: branch-chained amino acids, Ile: isoleucine, Leu: leucine, Val: valine, VLDL: very low density lipoprotein, LDL: low density
lipoprotein, IDL: intermediate density lipoprotein, HDL: high density lipoprotein, FDR: false discovery rate.
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Background/Purpose: We previously reported in a single centre prevalent SLE cohort that antibodies against the
cytokinesis-associated protein M-Phase Phosphoprotein 1 (anti-MPP-1) were associated with SLE-related cranial
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neuropathy (CN), a rare manifestation of neuropsychiatric SLE (NPSLE). The purpose of this study was to assess whether
anti-MPP-1 is a biomarker for CN or other NPSLE manifestations using an international SLE inception cohort.

Methods: SLE patients fulfilling the updated 1997 ACR classification criteria for SLE were included. Anti-MPP-1 antibody
testing was performed on baseline samples (within 15 months of diagnosis) or first annual assessment using an addressable
laser bead immunoassay (ALBIA) with purified recombinant human protein with results expressed as median florescence
units (MFU). Based on healthy controls, a dilution of ≥1:500 MFU was considered positive. NPSLE manifestations occurring
over the first 5 years of follow up were documented annually based on ACR case definitions using published NPSLE attribu-
tion rules [1]). The frequency of anti-MPP-1 positivity between patients with versus without each of the 19 NPSLE manifes-
tations was compared using univariate logistic regression. For any NPSLE manifestations where anti-MPP-1 positivity
differed between patients with versus without the manifestation, baseline demographic and clinical characteristics were
compared using T-tests and two-sample tests of proportions. For NPSLE manifestations associated with anti-MPP-1 pos-
itivity in the univariate analysis, multivariable logistic regression analysis using penalized maximum likelihood estimates was
then performed to assess the relationship between anti-MPP-1 and the NPSLE manifestation, adjusting for age at anti-
MPP-1 testing, female, White race/ethnicity, and significantly different baseline clinical characteristics.
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Results: Seven hundred and ninety-five SLE patients with complete data for 5 years of follow up were assessed; 29.8%
were anti-MPP1 positive, 88.7% female, and 52.1% White. The frequency of anti-MPP-1 positivity differed only for those
with versus without CN (70.0% vs. 29.3%; odds ratio [OR] 5.16, 95%CI 1.44, 18.54) (Table 1). Compared to patients with-
out CN (n=785), patients with CN (n=10) were more likely to fulfill the ACR hematologic (difference: 23.9%, 95%CI 5.0%,
42.8%) and antinuclear antibody criteria (difference: 4.3%, 95%CI 2.9%, 5.8%) (Table 2). In the multivariate analysis, anti-
MPP1 remained associated with CN (OR 5.24, 95%CI 1.44, 19.09) after adjusting for age at anti-MPP-1 testing, female,
White race/ethnicity, hematologic disorder, and antinuclear antibody (Table 3).

Conclusion: Anti-MPP-1 is a potential biomarker for CN in SLE. Although anti-MPP-1 is differentially expressed in a variety
of neurological cells and tissues, the link to a pathogenic role requires further study.
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Background/Purpose: Many in-person research studies, such as ours examining cognitive impairment (CI) in SLE, were
paused for safety reasons during the COVID-19 pandemic. To restart the study, cognitive testing originally administered
in-person moved to a virtual platform. This required alterations to some tests. This analysis aimed to determine if the admin-
istration method (in-person vs virtual) of ACR recommended cognitive tests (ACR-NB) affected participant performance and
classification. Participants were also asked if they preferred in-person or virtual assessments.

Methods: Data from our multi-visit, longitudinal, SLE CI study included demographic, clinical and psychiatric characteristics
and the modified ACR-NB. Data collection was repeated at 0, 6, 12 and 24 months. The ACR-NB was originally adminis-
tered in-person (IP), then switched to virtual (V) during the pandemic. Two of the 19 ACR-NB tests could not be administered
virtually and three required modification from written to verbal responses for the virtual visits (Table 1). Participant perfor-
mance across visits was classified as persistently cognitively impaired, fluctuating CI, and non-CI.

Kruskal-Wallis, Mann-Whitney-U or chi-square tests examined group (in-person vs virtual) differences for:

1. Demographic, clinical and psychiatric characteristics (all visits)
2. Cognitive performance (ACR-NB) at:
a. All visits
b. Non-CI group visits only
c. Within person comparison for participants with both an in-person and virtual visit
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A retrospective preferences questionnaire was given to participants who completed the ACR-NB both in-person and virtually.

Results:We analysed 328 SLE participants who had 801 visits (696 IP, 105 V). Demographic, clinical and psychiatric char-
acteristics were comparable except the virtual visits had a higher anxiety score (p< 0.001). 10/17 cognitive tests were signif-
icantly different for the all visit comparison. For the non-CI visits (394 visits, 346 IP versus 48 V) and within comparisons
(n=71), 7/17 cognitive tests were significantly different between virtual and in-person. Across all three comparisons, six tests
were consistently statistically significant (Table 2). 12/71 (17%) of participants had a change in CI status due to the seven
tests that were significantly different (four now classified with CI and eight no longer classified with CI). 61% of participants
completing the preference questionnaire preferred virtual administration.

Conclusion:Of the 19 tests in the ACR-NB, we identified one or more problems with eight (42%) tests as we moved from in-
person to virtual administration including: tests that cannot be administered virtually (n=2); tests that required modification
(n=3), and tests (n=6) that showed significant and consistent performance differences according to mode of administration.
As use of virtual cognitive testing will likely increase due to advances in technology and participant preference, these issues
need to be addressed - potentially by validating a virtual version of the ACR-NB. Until then, caution must be taken when
directly comparing virtual to in-person testing results. Future studies should avoid using a mixed administration approach.

Disclosure: M. Barraclough, None; J. Diaz-Martinez, None; A. Knight, None; K. Bingham, None; J. Su, None;
M. Kakvan, None; C. Munoz, None; M. Tartaglia, None; L. Ruttan, None; J. Wither, AstraZeneca, Pfizer; M. Choi,
AstraZeneca, MitogenDx, mallinckrodt, Janssen, AbbVie/Abbott, Alimentiv, Amgen, AVIR Pharma Inc, BioJAMP,
Bristol-Myers Squibb(BMS), Celltrion, Ferring, Fresenius Kabi, McKesson, Mylan, Takeda, Pendopharm, Pfizer, Roche;
D. Bonilla, None; N. Anderson, None; S. Appenzeller, None; B. Parker, None; P. Katz, None; D. Beaton, None;
R. Green, None; I. Bruce, AstraZeneca, Bristol-Myers Squibb(BMS), Eli Lilly, Aurinia, Janssen, GlaxoSmithKlein(GSK);
Z. Touma, None.
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Background/Purpose: Juvenile systemic lupus erythematosus (J-SLE) is a complex autoimmune disease character-
ized by a great heterogeneity in organs involvement. A better understanding of the organ involvement patterns in
patients with J-SLE may facilitate making accurate individualized management decisions. Therefore, we examined the
clinical patterns of organ manifestations in patients with J-SLE by using cluster analysis and compared the frequency
of various clinical features including lupus nephritis (LN), laboratory variables, and immunosuppressive therapies
among these clusters of patients.

Methods: Patients (≤18 years) have a confirmed diagnosis of J-SLE by SLICC classification criteria were identified from the
clinical database of the Egyptian College of Rheumatology (ECR) SLE study group (Eesa NN, et al. Lupus 2021). The

SD: standard deviation; SLE: systemic lupus erythematosus; SLEDAI: SLE Disease Activity Index; SLICC DI: Systemic Lupus Erythematosus Inter-
national Collaborating Clinics Damage Index; WBCs: white blood cells, PLT: platelets, ESR: erythrocyte sedimentation rate; ANA: antinuclear anti-
body; anti-dsDNA: anti-double-stranded deoxyribonucleic acid antibody; and C: complement.a Significantly different from cluster 1, b Significantly
different from cluster 2, c Significantly different from cluster 3.
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demographic data, clinical characteristics, disease activity score, disease damage index, autoantibodies, and current ther-
apies were selected. Patients were divided into groups by using the K-mean cluster analysis. After clustering, distinct J-
SLE subtypes were identified and then validated by detecting significant differences across clusters. The Chi-square test
was used for categorical variables and one-way ANOVA for continuous measures.

Results: Overall, 404 patients (355 (87.9%) female, mean age at diagnosis 11.2 years; mean disease duration
2.3 years) were included. Four distinct subsets of patients were identified with the characteristics of patients in each
of these clusters summarized in Table 1, including the inter-cluster differences. The demographic characteristics
and disease duration were comparable between groups (p > 0.05). Patients in cluster 1 (n=103, 25.5%) were charac-
terized predominantly by mucocutaneous and neurologic manifestations. Patients in cluster 2 (n=101, 25.0%) were
more likely to have arthritis and pulmonary manifestations. Cluster 3 was the smallest group (n=71, 17.6%), and
patients in this group had the lowest prevalence of arthritis and LN, indicative of mild disease intensity. Patients in
cluster 4 (n=129, 31.9%) have the highest prevalence of arthritis, vasculitis, renal involvement, and proliferative LN,
Figure 1. The severity of the disease was different across clusters; patients in clusters 1 and 4 had the highest sys-
temic lupus erythematosus disease activity index score, and lowest complement level, and were significantly less
likely to use low dose aspirin (LDA). We found that autoantibodies positivity and SLE damage score were comparable
across clusters.

Conclusion:We describe a large cohort of J-SLE and identify four distinct subgroups of patients using cluster analysis. The
use of LDA appears to be associated with a mild severity form of the disease. Clustering analysis might help to implement
targeted therapy for various disease subsets in heterogenous diseases like lupus. Further research to better understand
the mechanistic pathways underlying different clinical phenotypes is needed.

Mucocutaneous manifestations include malar rash, discoid rash, photosensitivity, and oral ulcer; Musculoskeletal manifestations include arthritis
and myositis; Neurologic manifestations include depression, concentration problem, chorea, seizure, lupus headache, and peripheral neuropathy;
Gastrointestinal manifestations include abdominal pain, hepatomegaly, elevated transaminase, and autoimmune hepatitis; Cardiovascular mani-
festations include pericarditis, myocarditis, endocarditis, and valvular insufficiency; Pulmonary manifestations include pleurisy/pleural effusion
and pulmonary infiltrates; and Lupus Nephritis according to the 2018 revised classification of the International Society of Nephrology and the Renal
Pathology Society.
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Background/Purpose: It is known that the expression of type I Interferon (IFN) genes is upregulated in systemic lupus ery-
thematosus (SLE). In this study, we determined an IFN gene signature by calculating a score from the expression of four IFN

Fig 1: Correlation of the IFN4 gene signature using nCounter technology versus a prototype assay on the BioFire system (R^2= 0.923). The IFN4
score was determined following data analysis as the median of the relative expression of IFI27, RSAD2, IFI44L and IFIT1 compared to normal
healthy volunteers. 114 samples were analyzed on both platforms, of which 94 derive from two consecutive visits of 47 established SLE patients
(M=4, F=43) and 20 from a single visit of normal healthy donors (M=9, F=11).
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stimulated genes (IFI27, IFI44L, IFIT1, RSAD2). We evaluated the stability of the IFN4 signature over time in cohorts of SLE
patients versus healthy donors and in patients with rheumatoid arthritis (RA) or fibromyalgia (FMS).

Methods: Results were obtained with a prototype assay* on the BioFire® system using PAXgene blood RNA tubes without
undergoing RNA isolation. After RNA isolation from the same tubes, the IFN gene signature was measured through

Fig 2. Stability of IFN4 score in SLE patients. The IFN4 score of 47 established SLE patients (M=4, F=43) was determined as the median of the
relative expression of IFI27, RSAD2, IFI44L and IFIT1 compared to normal healthy volunteers. We analyzed two consecutive visits per SLE patient
(x-axis) on the BioFire system, each dot represents one visit, and the coloring represents the SLEDAI score.

Fig 3. IFN4 score in different diseases. The IFN4 gene signature in subjects with fibromyalgia (FMS) (M=0, F=14), normal healthy volunteers (NHV)
(M=9, F=11), RA (M=0, F=14) and SLE (2 consecutive visits, M=4, F=43) was analyzed with a prototype assay on the BioFire system. **** Indicates
p<0.0001
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amplification-free digital detection using the nCounter® technology (NanoString, Seattle, WA). Normalized expression values
were calculated as follows. For the BioFire system, the expression of each gene was calculated by 2^-ΔCT, the geometric
mean of 3 endogenous controls was used for normalization (Mommert et al., 2021; Pescarmona et al., 2019). For the
nCounter technology, the count number of the four IFN genes was normalized by the geometric mean of the count number
of 16 endogenous controls, as well as the positive and negative controls with the nSolver software (Pescarmona et al.,
2019). With both techniques, the relative gene expression of each interferon response gene was calculated by dividing it
by the median normalized expression of the respective IFN response gene from normal healthy donors. The IFN4 score is
determined by the median of the relative gene expression of the four IFN stimulated genes.

*No regulatory review has been conducted; not an IVD test

Results: Overall, a strong correlation between both platforms was observed when measuring expression of the four IFN sig-
nature genes in two consecutive visits in 47 established SLE patients (male [M]=4, female [F]=43), and 20 normal healthy
donors (M=9, F=11) (Fig1).

The IFN4 gene signature proved to be relatively stable in SLE over multiple visits and did not systematically track with disease
severity (Fig2) or with disease subtypes. Analysis of 14 subjects with RA and 14 with FMS (all female 21% ANA+ in both
groups) with the prototype assay on the BioFire system suggested that subjects with either disease exhibit a significantly
lower IFN4 gene signature compared to SLE patients (Fig3).

Conclusion: In conclusion, we evaluated the IFN4 gene signature in SLE, RA and FMS by measuring the expression of four
IFN stimulated genes (IFI27, IFI44L, IFIT1, RSAD2) with two different technologies. We demonstrate that the IFN4 signature
in subjects with SLE is significantly elevated compared to subjects with RA or FMS. Furthermore, the IFN4 gene signature
does not correlate with disease activity in SLE. Since the data between the two platforms correlate well with each other, both
technologies could be effectively leveraged for small gene signatures analysis.

Disclosure: L. Kolb, Exagen; M. Mommert, bioMerieux; K. Brengel-Pesce, bioMerieux; R. Alexander, Exagen Inc.;
V. Kyttaris, Exagen, Corbus Pharmaceuticals, Aurinia Pharmaceuticals, Scipher; A. Kammesheidt, Exagen Inc.;
G. Stephens, Exagen Inc.
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Background/Purpose: Cardiac magnetic resonance imaging (cMRI) is the gold standard modality for evaluation of cardiac
anatomy, function, and characterization of myocardial tissues. cMRI has been proposed to be helpful in SLE patients to dis-
tinguish between myocardial inflammation, suspected infiltration, perfusion abnormalities, and fibrosis. No practice
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guidelines currently exist to provide specific recommendations for cMRI in SLE patients. Using a large, de-identified elec-
tronic health record (EHR), we examined ordering practices of cMRI in SLE patients and its impact on clinical care.

Methods: SLE patients were identified from a de-identified EHRwith over 3.4 million subjects with over 30 years of follow-up
using a previously validated algorithm. Within this SLE cohort (n = 3494), we used CPT codes 75552-75565 to identify SLE
patients with cMRIs (Figure 1). Demographic and clinical information were obtained from chart review.

Results: There were 73 SLE patients (90% female, 53% white) who underwent cMRI between 2005 and 2020. Of the
cohort, 67 (92%) had cardiopulmonary symptoms while 6 (8%) patients were asymptomatic. Of the patients with symptoms,
all had prior electrocardiograms and 82% had transthoracic echocardiogram (TTE), 12% stress test, 16% left heart catheri-
zation, and 11% right heart catherization prior to a cMRI. Indications for ordering cMRI are displayed in Table 1. Of the
42 cMRIs ordered to evaluate myocardial pathology or unclear cardiopulmonary symptoms, 31 (74%) were ordered to fol-
low up on pathology seen on TTE and 11 (26%) to evaluate for pathology not seen on TTE. There were 12 cMRIs that raised

Figure 1. Flow chart of SLE patients with cardiac MRIs. Potential SLE cases were selected from the de-identified electronic health record using ≥ 4
ICD-9 (710.0) or ICD-10-CM SLE (M32.1, M32.8, M32.9) codes and a positive ANA (titer ≥ 1:160) while excluding codes for dermatomyositis and
systemic sclerosis. Of these potential SLE cases, we applied CPT codes for cardiac MRI (75552-75565) to identify SLE cases with cMRI.
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concern for a pathologic process not previously considered, of which 3 led to biopsies and final diagnosis of either amyloid
or myocarditis. Of 18 patients who underwent cMRI to evaluate severity of valvular pathology, 13 (72%) avoided a planned
valve repair. Of the 73 total cMRI ordered, 26 (35%) led to management changes including 2 patients requiring valve repair,
6 patients requiring medication changes, 5 patients requiring further diagnostic work up, 13 patients avoiding planned valve
repair (Figure 2). Only 15% of cMRIs were performed with the newer quantitative parametric mapping techniques.

Conclusion: In the majority of SLE patients, cMRIs were ordered to distinguish between myocarditis/pericarditis, infiltrative
disease, cardiomyopathy, and ischemia as the underlying cause for cardiopulmonary symptoms. Although cMRIs are not
commonly ordered in this patient population, the results of cMRIs changed management in a significant number of SLE
patients. cMRIs were ordered to assess the degree of valvular pathology and were particularly helpful for avoiding surgical
valve intervention. Advances in cMRI technology have increased diagnostic utility with future studies needed to determine
its role in guiding immunosuppressive therapies for myocardial pathology.

Disclosure: E. Chew, None; B. Varghese, None;C. Chew, None; T. Frech, None;Q.Wells, None; A. Barnado, None.
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Figure 2.Management Changes in Response to cMRI Findings. Of the 73 SLE patients with cardiac MRI, 26 (35%) had changes in their manage-
ment with reasons noted above.
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Background/Purpose: Mitochondria can be both pro-inflammatory and antigenic. We hypothesize (1) that anti-
mitochondrial antibodies (AMA) are present in lupus and (2) can predict outcomes. Our aim was to map three AMAs in the
Systemic Lupus International Collaborating Clinics (SLICC) inception cohort and test their effects on clinical outcomes.

Methods: The SLICC inception cohort recruited SLE patients 15 months or less after their diagnosis (1997 ACR classifica-
tion criteria) from 31 centers in 11 countries. We included all participants with up to 4 biospecimens available as well as

Figure 1: Evolution of anti-mitochondrial antibodies (AMAs) over time. The upper row reports on mean optical density values (OD 405nm) of AMAs
targeting either whole organelles (AwMA), mitochondrial DNA (AmtDNA), or mitochondrial RNA (AmtRNA). Data are mean ± SD, horizontal blue
lines display mean levels of corresponding AMA measured in healthy donors. The lower row shows the distributions of AwMA, AmtDNA and
AmtRNA for healthy controls and SLE patients at each visit.
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healthy controls. We retrieved their sociodemographic and disease characteristic variables [disease activity (SLEDAI-2K),
damage (SLICC damage index (SDI)) and medications]. Clinical outcomes of interest were death, arterial (AVE) and venous
vascular events; nephritis, SDI, and neuropsychiatric SLE (NPSLE). Covariables included in all models: sex, race/ethnicity,
age, time since diagnosis, body mass index (BMI), hypertension, hypercholesterolemia, use of prednisone, antimalarial
and immuno-suppressors with the addition of history of past AVE for the AVE models. Antibodies against whole mitochon-
dria (AwMA), mitochondrial DNA (AmtDNA), or RNA (AmtRNA) were assessed using in-house direct ELISAs and reported on
a continuous scale. We used Spearman’s correlation to evaluate associations between AMAs; Wilcoxon-Mann-Whitney test
for correlations between groups; and Cox regressions models using baseline value of each AMA individually as predictor
variables adjusted for covariables and multiple imputations for the effects of AMAs on clinical outcomes.

Results:We tested 127 healthy controls and 3450 SLE biospecimens from 1114 SLICC participants and analyzed data from
9788 SLICC clinical visits. There were 89% females with baseline characteristics (mean+sd): age (35.4+13.4 years), SLE
duration (0.46+0.35 years), and baseline SLEDAI-2K (5.3+5.3). Correlations between AMAs were low to moderate.
Figure 1 shows that the levels of the three AMAs are higher in SLE patients than controls and while AwMA levels clearly
increase over time, levels of AmtDNA remain constant and those of AmtRNA show a trend towards increasing over time. Cor-
relations between AMAs and SLEDAI-2K were low (coefficients < 0.20). Multivariable analyses using individual baseline AMA
levels as predictor variables adjusted for covariables and with multiple imputations for missing values showed that higher
levels of AwMA were predictive of death (HR [95%CI] = 3.03 [1.34, 6.82], p=0.008); lower levels of AmtRNA of AVE (4.54
[1.52, 13.53], p=0.007); and higher levels of both AmtDNA (3.05 [2.05, 4.54], p< 0.0001) and AmtRNA (1.56 [1.12, 2.18],
p< 0.008) of nephritis. We did not find associations with any of the three AMAs and venous thrombosis, SDI, or NP-SLE.

Conclusion: Lupus patients have more AMAs than healthy controls and their levels may vary over time. While higher base-
line levels of AwMA predicted deaths and higher levels of AmtDNA and AmtRNA predicted nephritis, we found an inverse
relationship with lower levels of AmtRNA predicting AVE. These results confirm that AMAs are associated with clinical out-
comes in SLE.
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Background/Purpose: Disease monitoring in systemic lupus erythematosus (SLE) includes serial measurement of anti-
double stranded-DNA (dsDNA) antibodies, but in patients who are persistently anti-dsDNA positive, the utility of repeated
measurement is unclear. We investigated the usefulness of serial anti-dsDNA testing in predicting flare in SLE patients
who are persistently anti-dsDNA positive.

Methods: Data were analysed from patients in a multinational longitudinal cohort who had at least two visits with anti-
dsDNA results from 2013 to 2021. Patients were categorised based on their anti-dsDNA results as persistently negative,
fluctuating or persistently positive. Cox regression models were used to examine longitudinal associations of anti-dsDNA
results with flare.

Results: Data from 37,582 visits of 3,484 patients were analysed. 1,029 (29.5%) of patients had persistently positive anti-
dsDNA and 1,195 (34%) had fluctuating results. Anti-dsDNA levels were associated with increased risk of subsequent flare
in the cohort overall, and this was also observed in persistently positive patients with an adjusted hazards ratio (95% confi-
dence interval) of 1.56 (1.30, 1.87) (p< 0.001). Increase or decrease in anti-dsDNAmore than two-fold compared to the pre-
vious visit was associated with increased risk of flare both in the whole cohort (p< 0.001) and in persistently positive patients
(p=0.009).
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Conclusion: Absolute value and change in anti-dsDNA titers between visits predict flares, including in persistently anti-
dsDNA positive patients.
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Background/Purpose: Undifferentiated connective tissue disease (UCTD) encapsulates a broad range of conditions
including incomplete forms of systemic lupus erythematosus (SLE) and systemic sclerosis (SSc), some of whom progress
to a formal clinical diagnosis over time. It is characterised by clinical and laboratory features suggestive of a systemic auto-
immune disease that are not sufficient to diagnose a defined connective tissue disease (CTD). This systematic review and
meta-analysis aimed to identify clinical and laboratory features and biomarkers that can predict progression of UCTD.
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Methods: MEDLINE, EMBASE and the Cochrane Central Register of Randomized Controlled Trials were systematically
searched from inception until February 2021. Abstracts and full-text manuscripts were screened by two reviewers. Publica-
tions were included if they included at least 20 UCTD patients, a minimum of six months of follow up, and provided data on at
least one risk factor for developing a defined CTD. QUIPS tool was used to assess risk of bias and GRADE approach for
grading the quality of the evidence. For predictors reported in at least two studies, meta-analysis was carried out using
random-effects models to pool effect sizes. Heterogeneity was assessed using the standard chi-squared test and I2

Table 1. Predictors for progression from UCTD to SLE. ANA, antinuclear antigen; anti-dsDNA, anti-double stranded DNA; anti-Sm, anti-Smith;
GRADE, grading of recommendations assessment development and evaluations; MD, mean difference; RR, relative risk; SLE, systemic lupus ery-
thematosus; UCTD, undifferentiated connective tissue disease

Table 2. Predictors for progression from UCTD to SSc. ANA, antinuclear antigen; GRADE, grading of recommendations assessment development
and evaluations; MD, mean difference; NFC, nail-fold capillaroscopy; RR, relative risk; SSc, systemic sclerosis; UCTD, undifferentiated connective
tissue disease
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statistic. Influence analysis was carried out to identify outlier studies with extreme effect sizes. Publication bias was assessed
by visual inspection of funnel plots and Egger’s test. The study is registered with PROSPERO (ID: CRD42021237725)

Results: A total of 3871 articles were initially identified via the literature search; 2559 abstracts were screened and 196 full-
texts were reviewed for eligibility. Forty-five studies were included in the systematic review, and thirty-three in the meta-anal-
ysis. The predictors for progression to SLE with the highest quality of evidence included those with younger age, serositis, or
the presence of anti-dsDNA antibodies (table 1). For SSc, the highest quality of evidence included puffy fingers, abnormal
nailfold changes (avascular areas or giant capillaries) and SSc specific antibodies (table 2). No novel biomarkers were
included in the meta-analysis however HLA antigens, T-regulatory cell shift, and complement activation products were
reported as potential predictors for SLE. All studies were rated as having a high or moderate risk of bias (figure 1).

Conclusion: Clinical and immunological parameters may predict which patients with UCTD progress to definitive disease
however, the heterogeneous nature and risk of bias in most studies limits the ability to apply these results in routine clinical
practice. Limited data suggest that some novel biomarkers may provide additional predictive value but these will need larger
well designed studies to fully delineate their clinical utility.
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Figure 1. Quality in prognostic studies (QUIPS) analysis across studies (n=45) included in the systematic review
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Background/Purpose: Systemic Lupus Erythematosus is a complex autoimmune disease that leads to important worsening
of quality of life and mortality. Flares appear unpredictably during the disease course and therapies used are often only partially
effective. These challenges are mainly due to the molecular heterogeneity of the disease, such that personalized medicine
offers major promise. With this work we intended to advance in that direction by developingMyPROSLE, an omic-based work-
flow for measuring the molecular portrait of individual patients to support clinicians in their therapeutic decisions.

Methods: Immunological gene-modules were used to represent the transcriptome of the patients. A dysregulation score for
each gene-module was calculated at the patient level based on averaged z-scores (M-scores). Almost 6100 lupus and
750 healthy samples were used to analyze the association between dysregulation scores, clinical manifestations, prognosis,
flare and remission events and drug response to Tabalumab. Machine learning-based classification models were built to
predict around 100 different clinical parameters based on personalized dysregulation scores. The system was called
MyPROSLE.

Results: MyPROSLE allows to molecularly summarize patients in 206 gene-modules, clustered into 9 main lupus signa-
tures, the combination of which revealed highly differentiated pathological mechanisms. We show that dysregulation of cer-
tain gene-modules is strongly associated with specific clinical manifestations, the occurrence of relapses or the potential
presence of long-term remission and drug response. Therefore, MyPROSLE could be used to accurately predict these clin-
ical outcomes, example, we can predict severe nephritis (AUC = 0.98) without the need for biopsy.

Conclusion: MyPROSLE (available at https://myprosle.genyo.es) allows molecular characterization of individual Lupus
patients and it extracts key molecular information to support more precise therapeutic decisions. Figure 1 shows a summary
of the main steps performed on the web tool.

Disclosure: D. Toro-Domínguez, None; M. Martinez-Bueno, None; R. L�opez-Domínguez, None; J. Martorell-
Marug�an, None; E. Carnero-Montoro, None;G. Barturen, None;D. Goldman, None;M. Petri, Exagen, AstraZeneca,
Alexion, Amgen, AnaptysBio, Argenx, Aurinia, Biogen, Caribou Biosciences, CVS Health, EMD Serono, Eli Lilly, Emer-
gent Biosolutions, GlaxoSmithKline (GSK), IQVIA, Janssen, Kira Pharmaceuticals, MedShr, Sanofi, SinoMab, Thermo-
fisher, BPR Scientific Advisory Committee; P. Carmona-S�aez, None; M. Alarcon-Riquelme, None.

Figure 1. Web tool output example. The figure shows a summary of the web output for each of the two main steps, the personalized molecular
profiling of the patients by calculating the M-scores and the clinical outcomes prediction.
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Background/Purpose: Cognitive impairment (CI) is one of the most common manifestations of neuropsychiatric syn-
dromes in patients with SLE, with a prevalence ranging from 20% to 80% and a pooled prevalence of 38%. Previous studies
have assessed the utility of the Montreal Cognitive Assessment (MoCA) as a screening tool for CI in SLE patients compared
to the American College of Rheumatology neuropsychological battery (ACR-NB), where the performance of the MoCA in the
identification of CI has been historically evaluated using a total score of 26 as the threshold. Instead of using this threshold,

Figure 1: Item easiness for the 1PL model. MoCA Orientation are agreed by majority of patients (i.e., high score in that item) meanwhile Delayed
Recall shows a disagreement amongst SLE patients).
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this study fits an item response theory (IRT) model to the MoCA questionnaire and compares its results to the ACR-NB to
assess the utility of the MoCA as a stand-alone screening test.

Methods: Adult SLE patients who attended the University of Toronto Lupus Clinic between July 2016 and March 2020
(excluding those with learning disabilities and less than semi-fluent English language skills) were administered the MoCA fol-
lowed by the ACR-NB. Patients were classified as having CI if they had a z-score of ≤-1.5 in ≥2 domains of the 6 domains of
the ACR-NB, and otherwise non-CI. Using a Bayesian framework, different IRT models with a beta-binomial distribution
were used in this analysis. IRT models aim to model persons’ responses on a set of items measuring one or more latent con-
structs, which in our case this latent construct corresponds to CI in SLE patients. Specifically, we fitted 1PL and 2PL models,
where the 1PL model estimates the “easiness” of each item (i.e., agreement across patients) and the 2PL adds a discrimi-
nation parameter for each item (i.e., not assuming that discriminations are to be constant across items). The performance
of both IRT models using the MoCA in the identification of CI as classified by the ACR-NB was evaluated using ROC curve
analysis and AUC calculation.

Figure 2: Item easiness and discrimination for the 2PL model. The figure on the right shows that the weights are similar across items (i.e. same
discrimination) and therefore there is more uncertainty on the estimates of the easiness parameters (left figure).

Figure 3: ROC curves for 1PL (left) and 2PL (right) models.
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Results: A total of 276 SLE patients were enrolled; 88.8% were female and mean age and mean SLE disease duration at
study visit were 41.3 ± 12.1 and 14.4 ± 10.1 years, respectively. Based on the ACR-NB, 129 patients (47%) were classified
as having CI, 85 (31%) as undetermined CI, and 62 (22%) as non-CI patients. The 1PL model showed that some items
(e.g., Orientation) were consistent amongst most individuals (agreement amongst patients) and thus had strongly positive
easiness parameters (Figure 1), while other items (e.g., Delayed Recall) were mostly rejected and thus had a low easiness
parameter. For the 2PL model, the easiness parameters displayed on the left-hand side of (Figure 2) still showed a similar
pattern as in the 1PL, although their estimates were more spread out because of the discrimination estimates being less than
1. CI was poorly predicted by both IRT models (Figure 3) based on MoCA with an area under curve (AUC) of 67.2% for the
1PL model and 66.6% by the 2PL model.

Conclusion: This study found that the utility of the MoCA in screening for CI in SLE patients is limited. Future research
should focus on other IRT models with different response distributions in order to determine if the accuracy of the MoCA
could be improved by deriving a different weight score for each domain.
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Takeda, Pendopharm, Pfizer, Roche; D. Bonilla, None; S. Appenzeller, None; P. Katz, None; D. Beaton, None;
R. Green, None; Z. Touma, None.

Abstract Number: 0331

Anti-dsDNA Antibodies by Multiplex Flow Immunoassay and Critihidia
Luciliae Assays in NYU Lupus Registry: Discordance, Association with
Nephritis, and Disease Flare Predictive Value

Devyn Zaminski1, Amit Saxena1, Peter Izmirly2, Jill Buyon2 and HMichael Belmont1, 1NYU School of Medicine, New York,
NY, 2NYU Grossman School of Medicine, New York, NY

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (0317–0342) SLE – Diagnosis, Manifestations, and Outcomes Poster I: Diagnosis
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: SLE is characterized by autoantibody production. The most common lupus-specific serology is the
anti-dsDNA antibody (anti-DNA). Traditionally, anti-DNA is measured by an enzyme immunoassay or equivalent such as
multiplex flow immunoassay (EIA), which is considered sensitive. In contrast, the crithidia luciliae immunofluorescence test
(CLIFT) is considered more specific. Serial measurement of anti-DNA is often used to monitor lupus disease activity. With
NYU’s extensive multi-race/ethnic lupus registry, we studied the relationship between these two methods, their association
with lupus nephritis (LN), and their ability to predict subsequent flares.

Methods: Using the NYU Lupus Registry of patients who meet ACR, SLICC, or EULAR criteria, we identified patients who
had one or more simultaneous anti-DNA results by multiplex EIA and CLIFT. We report on their concordance (e.g., always,
never, or fluctuating), association with LN, and ability to predict flare within 90 days using the SELENA-SLEDAI Flare Index.
To account for degree of positivity, we defined tertiles for EIA and CLIFT as low positive [11-50 and 1:10-1:40], mild positive
[51-200 and 1:80-1:320], and high positive [ > 200 and > 1:640].
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Table 1. 586 total visits with paired EIA and CLIFT. H = high positive M = mild positive L = low positive defined in Methods section

Table 2. Relationship between EIA, CLIFT and hypocomplementemia with lupus nephritis. Chi-square test comparing significance between
60/100 v 72/100 (EIA/CLIFT) p = 0.07

Table 3. Relationship between EIA, CLIFT, hypocomplementemia and flare within 90 days
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Results: 207 patients had one or more paired anti-DNA results generating 586 paired results (Table 1). Cohort demo-
graphics: 92% Female, 22% Hispanic ethnicity, 24% Black, 16% Asian, 49% White, 10% Other. Overall, 377 pairs were
always concordant, and 209 were never concordant. 236 pairs demonstrated titer concordance and 350 with titer discor-
dance. Of the 207 patients, 64 patients had only one and 143 patients had two or more paired tests. Of the 64 patients,
46 were always concordant: 18 had positive EIA/CLIFT and 28 had negative EIA/CLIFT. The remaining 18 patients were
never concordant: 8 had +EIA/-CLIFT and 10 had –EIA/+CLIFT. The concordance of the 143 patients with multiple paired
results: 73 always, 23 never, and 47 fluctuating. Whether by one or multiple paired tests, 41/207 patients were never con-
cordant. 100 of the 207 patients had LN associated with +EIA in 60 and +CLIFT in 72 (Table 2). Hypocomplementemia
was present in 88% of +EIA and 89% of +CLIFT patients with LN. 51 visits in 42 patients had paired anti-DNA results and
a SELENA-SLEDAI Flare Index assessment within 90 days. 7 patients had mild flares with +EIA in 4 and +CLIFT in 3. 4
patients had severe flares with +EIA and +CLIFT in 3 (Table 3). Low C3 and or C4 occurred in 1 of 7 (14%) mild flares and
in 4 of 4 (100%) severe flares.

Conclusion: Our data demonstrate that discordance of positivity between two assays for anti-DNA occurred in 41/207
(20%) patients, in 207/586 (36%) visits and in 350/586 (60%) visits magnitude of positivity nonconcordant. EIA positivity is
associated with LN less often than CLIFT positivity. Flares were infrequent and associated with either EIA or CLIFT positivity,
with severe flares more likely if accompanied by hypocomplementemia. We recommend the utility of more than one anti-
DNA assay in routine monitoring for lupus disease activity.

Disclosure: D. Zaminski, None;A. Saxena, Eli Lilly, AstraZeneca, GlaxoSmithKlein(GSK), Kezar Life Sciences, Bristol-
Myers Squibb(BMS); P. Izmirly, Momenta/Janssen; J. Buyon, None; H. Belmont, None.
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Background/Purpose: Microglial activation is critical for behavioral abnormalities in a mouse model of diffuse NPSLE fol-
lowing anti-glutamate receptor subunit GluN2 antibody (anti-GluN2) exposure to neurons. Recently, sTREM2 is known to
be the specific activation marker for microglia. The aim of this study is to investigate the potential role of sTREM2 as a factor
associating microglial activation with the complication of diffuse NPSLE in patients with SLE.

Methods: Patients with SLE who had collocated NPSLE admitted to our hospital were collected. sTREM2 in serum and
cerebrospinal fluid (CSF) were measured by ELISA. Anti-GluN2 was also measured by in house ELISA. Patients and clinical
information were collected from medical records. We retrospectively evaluated sTREM2 by NPSLE phenotypes and
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analyzed the relationship of sTREM2 and anti-GluN2 between diffuse NPSLE and focal neurological manifestations of
NPSLE (focal NPSLE).

Results: Twenty-seven patients with diffuse NPSLE and 13 patients with focal NPSLE were recruited in this study. There
was no significant difference in serum (p=0.367) and CSF sTREM2 (p=0.936) levels between diffuse and focal NPSLE. Of
patients with diffuse NPSLE, CSF sTREM2 in patients with acute confusional state (ACS), the severest form of the diffuse
NPSLE was significantly higher (median: 77.6, 0–3328.3 pg/mL) than those without ACS (0, 0–212.1 ng/mL) (p=0.0367)
(Figure A). There was no correlation between serum and CSF sTREM2 in patients with diffuse NPSLE (r=0.0887,
p=0.660). In addition, sTREM2 index showing the specific presence of sTREM2 in the central nervous system was also sig-
nificantly elevated in patients with ACS (p=0.023), compared to those without ACS. Remarkably, the CSF sTREM2 levels
were significantly correlated with the CSF anti-GluN2 titers (r=0.464, p=0.0394) (Figure B) in patients with diffuse NPSLE,
but were not in those with focal NPSLE (r=0.-0584, p=0.876).

Conclusion: The correlation of sTREM2 and anti-GluN2 in CSF from patients with diffuse NPSLE implies that microglia acti-
vation is potentially induced after anti-GluN2 exposure in the central nervous system even in humans with diffuse NPSLE.

Disclosure: Y. Arinuma, None; Y. Hasegawa, None; Y. Matsueda, None; K. Oku, None; K. Yamaoka, AbbVie GK,
Astellas, BMS, Chugai, Mitsubishi-Tanabe, Pfizer, Takeda.
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Insitutions

Figure 1. sTREM2 levels and the correlation of anti-GluN2 antibody in patients with diffuse NPSLE
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Background/Purpose: Autoantibodies are a hallmark of lupus nephritis (LN). While there is known heterogeneity in autoan-
tibody expression among LN patients, the association of autoantibodies with LN subtypes and the implications of longitudi-
nal changes in LN are not entirely understood. In this study, we quantified circulating autoantibodies in the Accelerating
Medicines Partnership (AMP) LN longitudinal cohort to identify novel serum biomarkers of LN classification and treatment
response and to provide insights into the pathogenesis of LN.

Figure 1. Prevalence and concentrations of autoantibodies at lupus nephritis (LN) diagnosis according to LN classification. (A) Overall prevalence
(any positive titer) of autoantibodies at the time of kidney biopsy in all patients with LN (class I-VI), any proliferative (class III, IV, III+V, or IV+V), and
membranous (class V). (B-D) Autoantibody titers that significantly differ between patients with mesangial (class I), pure membranous (class V), pure
proliferative (class III or IV), mixed (class III+IV or class IV+V), and advanced sclerosis (class VI) LN. Statistical significance was determined using
Kruskal-Wallis test with Dunn’s multiple comparisons. *p<0.05, **p<0.01, ***p<0.001, ****p<0.0001

653



Methods: SLE patients meeting ACR or SLICC criteria (n=268) indicated for kidney biopsy by a urine protein/creatinine
(UPCR) >0.5 were recruited for this study as part of the AMP. Kidney biopsies were evaluated by a renal pathologist accord-
ing to ISN/RPS classification, and serum samples were collected at the time of diagnostic kidney biopsy and 3-, 6-, and
12-months post-biopsy. Serum autoantibodies against dsDNA, chromatin, ribosomal-P, Ro, La, Sm, SmRNP, RNP, Jo-1,
Scl-70, and centromere-B were measured using the BioPlex 2200® ANA kit (Bio-Rad Technologies, Hercules, CA), while
anti-C1q positivity was determined by ELISA (QUANTA Lite®, Werfen, Bedford, MA). Clinical response was determined at
12 months using the Abatacept and Cyclophosphamide Combination Efficacy and Safety Study definitions for patients with
ISN/RPS class III, IV, V, or a combination thereof and a baseline UPCR ratio >1.0.

Results: Most LN patients exhibited autoantibodies against chromatin (78%) dsDNA (70%), SmRNP (63%), C1q (56%),
RNP (54%), and Sm (52%) (Figure 1A). Patients with proliferative LN (class III, IV, III+V, or IV+V) had higher positivity rates
of several autoantibodies, including those against dsDNA, chromatin, and C1q, compared to patients with membranous
LN (class V) (Figure 1A). Similarly, patients with pure proliferative (class III or IV) and mixed (class III+V or IV+V) LN had signif-
icantly higher titers of these autoantibodies compared to those with mesangial (class I or II), membranous, and advanced
sclerosis (class VI) LN (Figure 1B-D). Furthermore, increased titers of these autoantibodies were associated with higher odds
of having proliferative LN (Table). Proliferative LN patients with a complete treatment response exhibited a significant decline
in several autoantibodies including anti-dsDNA, C1q, chromatin, Smith, and ribosomal P (Figure 2). Autoantibody levels
remained relatively stable in partial- and non-responder proliferative LN patients, as well as in patients with membranous LN.

Conclusion: LN patients exhibit heterogeneous autoantibody profiles associated with ISN/RPS classification. Specifically,
levels of autoantibodies against dsDNA, C1q, chromatin, and ribosomal P may serve as noninvasive biomarkers of prolifer-
ative LN. In patients with proliferative but not membranous LN, a decline in the titers of several autoantibodies, including
many not routinely measured over time, such as anti-Sm, was associated with treatment response, suggesting a possible
role in LN pathogenesis. In addition, these autoantibodies may serve as early biomarkers of treatment response.

Table. Diagnostic implications of autoantibody titers at the time of kidney biopsy. For each autoantibody (rows), odds ratios (OR), positive and
negative predictive values (PPV and NPV, respectively), and area under the curve (AUC) were calculated for each increase in titer by 1 standard
deviation in patients with any proliferative (class III, IV, III+V or IV+V), pure membranous (class V), and other LN classes (class I, II, or VI)
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Disclosure: A. Fava, Sanofi; C. Guthridge, None; J. Kheir, None; C. Wagner, None; M. Petri, Exagen, AstraZeneca,
Alexion, Amgen, AnaptysBio, Argenx, Aurinia, Biogen, Caribou Biosciences, CVS Health, EMD Serono, Eli Lilly, Emer-
gent Biosolutions, GlaxoSmithKline (GSK), IQVIA, Janssen, Kira Pharmaceuticals, MedShr, Sanofi, SinoMab, Thermo-
fisher, BPR Scientific Advisory Committee; J. Buyon, None; B. Diamond, None; t. (AMP) RA/SLE, None;
J. Guthridge, None; J. James, Bristol-Myers Squibb(BMS), AstraZeneca, Novartis, Progentec Biosciences.

Figure 2. Autoantibody concentrations decrease over time in patients with proliferative LN with complete treatment response. Autoantibody con-
centrations were measured at the time of kidney biopsy (V0) and 3 (V1), 6 (V2), and 12 (V3) months post-kidney biopsy in patients with
(A) proliferative (class III, IV, III+V, or IV+V) and (B) membranous (class V) LN patients. Treatment response was determined at 12 months, with
complete response (CR) defined as urine protein/creatinine (UPCR) <0.5, serum creatinine <125% of baseline, and prednisone <10mg/day. Partial
response (PR) was defined by the same criteria as CR, except with a UPCR >0.5 with <50% improvement from baseline. Patients who did not
meet either requirement were classified as non-responders (NR).
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Background/Purpose: Real-world data could provide valuable information in the study of lupus nephritis (LN), if these
cases could be reliably identified. A lack of ability to perform chart reviews has prohibited a detailed understanding of
under-coding of LN diagnoses in EHRs. In this study we aimed to determine the current performance of ICD9/10 codes
for identifying prevalent LN, using a manual chart review of the EHR as gold standard.

Methods: We used structured data and notes from EHRs of two large health systems in the San Francisco Bay Area and
included patients with ≥1 ICD9/10 codes for SLE from June 2012 to Jan 2022. Prevalent LN was defined as any documen-
tation of LN diagnosis in EHR notes which included active LN and LN in remission. We used a combination of text extraction
using regular expressions (of “lupus nephritis” and related terms) and a manual structured chart review on 100 patients from
each health system to identify LN cases (Figure 1). The chart review was performed by two rheumatologists with an

Overview of methodology for the gold-standard set development.
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independent rheumatologist adjudicating any disagreements. For each health system, in order to enrich chart review with
sufficient LN cases, we included a random sample of 50 patients and a random sample of 50 “possible” LN patients defined
as either 1) any renal ICD codes, or 2) ≥1 urine protein to creatinine ratio ≥0.5 mg/mg. Patients were categorized into ‘no
LN’, ‘definite LN’ (biopsy report and LN Class III, IV, or V verified), ‘potential LN’ (no biopsy report but physician diagnosed
LN), and ‘diagnostic uncertainty’ (physician states LN is possible). For each health system separately, we determined the
sensitivity, specificity, positive predictive value (PPV), negative predictive value (NPV), and accuracy of ≥1 ICD9/10 codes
and ≥2 ICD9/10 codes ≥30 days apart, for identifying patients with a “strict” (definite LN) or an “inclusive” (definite LN,
potential LN, or diagnostic uncertainty) definition of LN.

Results: The random samples for manual chart review were selected from a total of 4,522 patients from both health systems
(Table 1). A majority of chart-reviewed cases had definite LN and were identified with the ICD10 codes M32.14 or M32.15, or
ICD9 code 710.0 in combination with ICD9 codes 583.81, 581.81, or 583.89. The total number of chart-reviewed cases
with a strict and inclusive definition of LN was 34 and 41 (out of 100) from health system A, and 40 and 46 (out of 100) from
health system B. The sensitivity of ≥1 ICD9/10 codes based on a strict and inclusive definition of LN was 55.9% and 51.2%
at health system A, and 72.5% and 65.2% at health system B. The specificity, PPV and NPV of ≥1 ICD9/10 codes based on
a strict definition of LN was 93.9%, 82.6%, and 80.5% at health system A and 91.6%, 85.3%, and 83.3% at health system
B. The diagnostic criterion of ≥1 ICD9/10 codes used with the strict definition of LN yielded the highest accuracy in both
health systems (Table 2).

Characteristics of the underlying population.

Performance of diagnosis codes for identifying prevalent LN patients. Strict: Definite LN only; Inclusive: definite LN, potential LN, or diagnostic
uncertainty; PPV: positive predictive value; NPV: negative predictive value.
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Conclusion: Despite good specificity and PPV, the sensitivity of diagnosis codes for identification of LN was low, ranging
from 42.5% to 72.5%. Performance of diagnosis codes varied by diagnostic criteria, definition of LN, and across health sys-
tems. Further work is needed to address under-coding of LN diagnoses in order to identify incident and prevalent cases
of LN.

Disclosure: Z. Izadi, None; A. Aguirre, None; C. Anastasiou, None; J. Kay, None; G. Schmajuk, None; J. Yazdany,
AstraZeneca, AstraZeneca, Bristol-Myers Squibb(BMS), Gilead, Pfizer, Aurinia.
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Background/Purpose: Cutaneous lupus erythematosus (CLE) and dermatomyositis (DM) are both characterized histolog-
ically by interface dermatitis with a perivascular and periadnexal lymphocytic infiltrate, requiring clinical correlation to
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distinguish the two entities. Although some studies suggest that B cell targeting therapies are effective for the cutaneous
manifestations of CLE and DM, responses to anti-CD20 treatment differ between CLE and DM and are independent from
the systemic response. We therefore sought to characterize the B/plasma cell compartment in CLE and DM skin to better
understand the cutaneous immunopathogenesis of these autoimmune connective tissues diseases.
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Methods:We recruited patients from our prospective CLE and DM databases at the University of Pennsylvania with Institu-
tional Review Board approval. Age-matched healthy controls (HC) were selected from the Penn Skin Biology and Disease
Resource Center. We performed imaging mass cytometry on 43 archived, lesional skin biopsies (11 DM, 5 ACLE, 7 DLE,
10 SCLE and 10 HC) using 28 distinct cell markers, cytokines, and immunoglobulins to identify the immunophenotype in
each group (figure 1).

Results: We found 11 significant lymphocyte cell groups among all samples that included 3 B cell groups (CD138+ CD27+

IgGhigh plasma cell, CD38high+ B cell, and other CD20+ cells), 4 T cell groups (CD4+ T cell, CD8+ T cell, Treg, and CD45RA-
highT cell), monocytes, classical dendritic cells (cDC), NK cells, and macrophages (figure 1). Cell counts of T cells/region of
interest (ROI) (CD4+, CD8+, Treg and CD45RAhigh) were most upregulated in DLE compared with HC (p< 0.01). CD20+ cells
were increased in DM compared to HC (p< 0.001). CD38high B cell counts/ROI were significantly increased in DM and DLE
compared to HC (p< 0.01). cDCs were increased in DM compared to HC (p< 0.001) (figure 2, 3). The percentage of NK cells
among all lymphocytes cells was highest in HC (figure 1). IL10 was highly expressed in plasma cells relative to other cell
types. The number of plasma cells in DM and ACLE was positively correlated with total skin IL10 intensity (r=0.83, r=0.97)
and IgG intensity (r=0.9, r=0.92) but not in DLE and SCLE. IFNg+ CD4 T cell, IFNγ+ CD8 T cells, IL6+ CD38high B cells were
increased in DLE relative to HC (p< .05, p< .05, p< .01) (figure 2, 3). Between CLE subgroups, CD45RA T, Treg, and IFNγ+

CD45RA T cell/ROI were significantly higher in DLE than SCLE (p< 0.05, p< 0.05, p< 0.01). IFNγ+ CD45RA T cell and IFNγ+

CD20 B cell are higher in DLE than ACLE (p< 0.05).

Conclusion: We identified several differences in the B and T lymphocyte compartments in CLE and DM. DLE skin demon-
strated increased T cells and CD38high B cell, whereas CD20+ B cell and cDCs were increased in DM. The primary IL10 pro-
ducing cell in DM CLE and HC was the plasma cell in the skin.

Disclosure: M. Ogawa-Momohara, None; T. Vazquez, None; M. Sharma, None; J. Dan, None; G. Sprow, None;
V. Werth, GlaxoSmithKline, CLASI.
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Background/Purpose: Lupus nephritis (LN) flares are associated with risks of renal failure and mortality in patients with sys-
temic lupus erythematous (SLE). It is critical to stratify risks and provide individual care plans. Our study aimed to construct
machine learning (ML) models for prediction of LN flares.

Methods: A total of 1,546 patients with were enrolled from the Taichung Veterans General Hospital. Genome-wide single
nucleotide polymorphism (SNP) data were obtained using Taiwan Biobank version 2 array. Electronic health record (EHR),
SNP and polygenic risk score (PRS) were combined to construct a proposed hybrid ML models using logistic regression,
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random forest, support vector machine, extreme gradient boosting (XGB) and light gradient boosting Machine (Figure 1).
SHapley Additive exPlanation (SHAP) values were calculated to determine the contribution of each feature.

Results: In total, we enrolled 1,564 patients with SLE; 448 patients experienced LN flare within 5 years. Among 686,354
SNPs, 375 SNPs with p-value of genome-wide significant threshold < 1 × 10-3 were used to compute the PRS
(Figure 2A). Figure 2B & C illustrated the comparisons of area under the receiver operating characteristic (AUROC) and area
under the precision-recall curve (AUPRC) of models using SNP alone (SNP012), SNP PRS and a modified summation of
PRS with weighted by p-value (SNP PRS+PRSw). In addition, we discovered that the model performance using both EHR
and genomic features (SNP PRS+PRSw) exhibited the highest AUROC of 0.9512 and AUPRC of 0.8902 in validation set

Figure 1. Schematic diagram of the proposed hybrid approach
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(Figure 2D & E). Our results showed the proposed hybrid framework combined the classifier model of XGB could achieve the
highest result with AUPRC of 0.9021 in unseen testing set. SHAP summary plot depicted top 20 features predicting LN flare
(Figure 3).

Conclusion: We established robust ML methods for prediction of LN flares using a novel hybrid combination of SNP, PRS
and EHR. Future studies are required to confirm our findings and unpin the mechanistic explanation.

Figure 2. (A) Manhattan plot of GWAS between LN and non-LN patients; (B) ROC curve and (C) PR curve of comparisons in model performance
among three SNP feature combinations; (D) ROC curve and (E) PR curve of comparisons of model performance among three feature combina-
tions using clinical and SNP data.
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Background/Purpose: Incomplete lupus erythematosus (ILE) involves clinical and/or serologic manifestations consistent
with but insufficient for SLE classification. While a subset of ILE patients transition to SLE, most maintain a relatively mild, sta-
ble disease course. However, the nature of ILE is poorly understood, causing difficulties in diagnosis, risk stratification, and
treatment. We previously found that ILE patients have fewer traditional autoantibody specificities compared to SLE patients,

Figure 3. SHAP summary plot of top 20 features of the proposed hybrid framework with XGB model. PRSw: modified PRS weighted by the p-
value; Anti-dsDNA ab: anti-dsDNA antibody; EDW: erythrocyte distribution width; WBC: white blood cell.

663



suggesting that autoantibody accrual may influence the transition to SLE in ILE patients. This study aimed to further charac-
terize the autoantibody profiles of ILE patients in comparison to SLE patients in a racially diverse cohort using ImmunArray
iCHIP™.

Methods: ILE (≤3 ACR criteria; n=273) and SLE (≥4 ACR criteria; n=43) patients and unaffected controls (n=40) were
selected from existing collections in the Arthritis & Clinical Immunology Biorepository at Oklahoma Medical Research Foun-
dation. Patients were further categorized based on SLICC classification criteria as ILE/ILE (ILE patients with ≤3 SLICC cri-
teria; n = 178), ILE/SLE patients (ILE patients with ≥4 SLICC criteria; n=95), and SLE/SLE (SLE patients with ≥4 SLICC
criteria; n=23). ImmunArray iCHIP™ was used to measure 922 (461 IgM and 461 IgG) serum autoantibodies against SLE-
associated antigens. A cut-off of 4 standard deviations above the control mean determined autoantibody positivity.

Results: All ILE/ILE, ILE/SLE, and SLE/SLE were positive for at least one autoantibody by the ImmunArray iCHIP. However,
ILE/ILE patients had fewer autoantibody specificities compared to ILE/SLE and SLE/SLE patients (Figure 1A). Furthermore,
the prevalence of autoantibody positivity was reduced in ILE patients (Figure 1B). Consistent with studies in SLE, African
American (AA) ILE patients had significantly more autoantibody specificities compared to European American (EA) ILE
patients, and autoantibody profiles varied between races (Figure 2). We next determined which autoantibodies were specific
to ILE/ILE by race (Table). Although the autoantibodies targeting ApoA1-IgG, BCOADC-E2-IgG, LDH1-IgG, and MitoAg-IgG

Number of positive autoantibodies and prevalence of autoantibodies in incomplete lupus erythematosus ILE/ILE (ILE patients with ≤3 SLICC cri-
teria; n = 178), ILE/SLE (ILE patients with ≥4 SLICC criteria; n=95, and SLE/SLE patients (SLE patients with ≥4 SLICC criteria; n=23).
(A) Number of positive autoantibodies. Each dot indicates an individual patient. **p< 0.01, ***p< 0.001 by Kruskal-Wallis with Dunn’s post-test.
(B) Heatmap of autoantibodies demonstrating at least 10% prevalence in either ILE/ILE, ILE/SLE, or SLE/SLE patients.
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were identified in 12% of AA ILE patients and not AA SLE patients, this difference did not reach statistical significance. No
unique autoantibody specificities were identified in EA ILE patients compared to EA SLE patients.

Conclusion: ILE/ILE patients have significantly fewer autoantibody specificities compared to ILE/SLE and SLE/SLE
patients, and autoantibody prevalence and profiles differ by race. In addition, we identified 4 autoantibodies specific to AA
ILE patients and not AA SLE patients, which may help distinguish between SLE and ILE patients and suggests potential ther-
apeutic targets for ILE. However, larger studies are necessary to validate and demonstrate the diagnostic potential of these
findings.

Number of positive autoantibodies and prevalence of autoantibodies in African American (AA; n=43), European American (EA; n=104), American
Indian (AI; n=11), and other/unknown (n=19) incomplete lupus erythematosus ILE/ILE patients. (A) Number of positive autoantibodies. Each dot
indicates an individual patient. *p< 0.05, **p< 0.01 by Kruskal-Wallis with Dunn’s post-test. (B) Heatmap of autoantibodies demonstrating at least
10% prevalence in either AA, EA, AI, or other/unknown ILE/ILE patients.
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Comparison of autoantibodies identified in at least 10% of incomplete lupus erythematosus ILE/ILE patients compared to SLE/SLE patients.
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Background/Purpose: Smoking and use of estrogen-containing oral contraceptives (OCP) are SLE risk factors. Data on
transitioning from cutaneous lupus erythematosus (CLE) to SLE and potential risk factors associated with that transition
remains limited. We aimed to determine the transition rate from CLE to SLE and its associated factors.

Methods: Incident CLE cases were identified based on the modified Gilliam classification scheme in a 27-county region of
the American Upper Midwest from 1976-2018. Incident SLE cases were defined according to the European Alliance of
Associations for Rheumatology/American College of Rheumatology (EULAR/ACR) criteria. Patients with prior or concurrent
SLE diagnosis (SLE diagnosis within 90 days of CLE diagnosis) were excluded. Demographics, BMI, smoking, estrogen-
containing OCP use, and CLE subtype were abstracted. CLE patients were followed until SLE diagnosis, death, or emigra-
tion out of the 27-county region. Aalen-Johansen methods were used to calculate transition rates from CLE to SLE. Cox-
proportional hazards models were used to estimate factors associated with the transition.

Results: 356 incident CLE cases were identified. 15 were excluded due to the presence of SLE before CLE, and 17 more
were excluded due to concurrence of CLE and SLE within 90 days. 324 cases were included in the analysis. During a
median follow-up of 8.15 years, 26 patients transitioned to SLE. 20 years after CLE diagnosis 11.8% of CLE patients transi-
tioned to SLE. 5.2% transitioning by 5 years and < 3% transitioning every 5 years from 5-20 years (Figure 1).

Patients with CLE 40 years or younger weremore likely to transition to SLE (hazard ratio [HR] 3.25, 95%confidence interval [CI] 1.31
- 8.05) than those older than 50 years. Patients with subacute cutaneous lupus erythematosus (SCLE) were more likely to transition
to SLE compared to patients with discoid lupus erythematosus (DLE) (HR 3.6, 95% CI 1.6 – 8.1) and patients with other types of
chronic CLE (lupus panniculitis, chilblain lupus or lupus tumidus) (HR 9.3, 95%CI 1.2 – 72.2). Race, sex, family history, calendar year,
obesity, smoking, use of estrogen-containing OCPs, and past medical history were not associated with CLE to SLE transition.

Conclusion: The CLE to SLE transition occurred more frequently in patients aged 40 and younger, within the first 10 years
of diagnosis, and those with SCLE. Other risk factors studied, including race, sex, family history, calendar year, obesity,
smoking, estrogen-containing OCPs, and PMHs, did not affect transitioning.

Disclosure: J. Yang, None; M. Hocaoglu, None; J. Meade-Aguilar, None; A. Sanchez-Rodriguez, None; M. Davis,
None; H. Langenfeld, None; C. Crowson, None; A. Duarte-Garcia, None.

Figure 1. Cumulative incidence of systemic lupus erythematosus among patients with cutaneous lupus erythematosus in a 27-county region,
1976-2018.
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Background/Purpose: Systemic lupus erythematosus (SLE) is a chronic multi-system autoimmune disease with frequent
neuropsychiatric symptoms occurring in 80% to 90% of patients with SLE divided into central and peripheral nervous sys-
tem manifestations included in the neuropsychiatric systemic lupus erythematosus (NPSLE) criteria, and are associated with
poor outcomes. Small fiber neuropathy (SFN) can cause intolerable pain and is an underdiagnosed neurological manifesta-
tion of SLE due to a normal or near-normal neurological examination and electrophysiological testing. Indeed, it is not
included in the NPSLE criteria, The purpose of this study was to evaluate the utility of corneal confocal microscopy (CCM)
in identifying small nerve fiber damage in patients with systemic lupus erythematosus.

Methods: This is a pilot cross-sectional study conducted at Rheumatology clinic in Hamad Medical Hospital, Qatar. SLE
was diagnosed in adult patients (≥18years old) who satisfy at least four of the American College of Rheumatology (ACR) cri-
teria for the Classification of SLE. Exclusion criteria included causes of peripheral neuropathy: diabetes, vitamin B12, and
hypothyroidism, other exclusion criteria included corneal trauma, dystrophy, surgery, severe dry eyes or allergy to local
anesthetics, while the exclusion criteria for controls included SLE. Subjects underwent clinical examinations, DN4 question-
naire, CCM, sudomotor function assessment and vibration perception threshold (VPT). The CCM outcome measures were
corneal nerve fiber density (CNFD, number of fibers/mm2), length (CNFL, mm/mm2), and branch density (CNBD, number of
branches/mm2). The study was approved by the Hamad Medical Corporation IRB (# IRGC-07-NI-20-337) and Weill Cornell
Medicine in Qatar IRB (# 21-00024) and written informed consent was obtained from all subjects complying to the Helsinki
Declaration.
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Results: Of 37 subjects recruited for the study 20 were with SLE with (n=3) and without neuropathic pain (n=17), and
17 were healthy controls. Compared to healthy controls, subjects with SLE had significantly lower CNBD (60.2+31.1 vs
90.8+20.8) branches/mm2, P= 0.001), CNFL (20.0±4.5 vs 23.7±3.2 mm/mm2, P=0.007), CNBD/CNFD ratio (1.8±0.8 vs
2.6±0.5, P=0.001), and CNBD/CNFL ratio (2.9±1.0 vs 3.8±0.6, P=0.002), but no significant differences in CNFD, VPT,
and sudomotor function (Table 1). Our underpowered data suggest that patient with neuropathic pain have significantly
lower CNFD (26.6±1.6 vs 34.4±6.8 fibers/mm2, P= 0.001), CNBD (30.7±8.9 vs 65.4±30.7 branches/mm2, P= 0.002),
CNFL (15.8±1.1 vs 20.8±4.5 mm/mm2, P= 0.001), CNBD/CNFD ratio (1.2±0.4 vs 1.9±0.8, P=0.05), and CNBD/CNFL ratio
(1.9±0.5 vs 3.1±1.0, P= 0.04), but no significant difference in VPT and sudomotor function (Table 2).

Conclusion: Our study shows that Corneal confocal microscopy (CCM) a non-invasive modality detects small nerve fiber
damage in patients with SLE, particularly in those with neuropathic pain encouraging larger studies to determine the utility
of CCM as a surrogate marker of neurodegeneration for SLE.

Disclosure: M. H.Gharib, None; G. Baloglu, None; S. Osman, None; R. A.Malik, None; S. Al emadi, None.
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Background/Purpose: Birth order effects have been described in several immune and non-immune disease states. While
some studies have found an increased risk of developing autoimmune disease with lower birth order, other studies have found
no association at all. Prior studies investigated the association of birth order with SLE diagnosis using older classification criteria.
A more recent study has investigated this question using a population-based nested case-control approach. Here, we evaluate
the association of birth order with SLE diagnosis in a large collection of families with one or more SLE affected individuals.

Methods: In this study, we evaluated families with SLE that had either multiple individuals affected by SLE (multiplex) or a
single individual affected by SLE (simplex). In the families with multiple individuals affected by SLE 247 sibships from a total
of 164 family pedigrees were included from the Lupus Family Multiplex Repository and Registry (LFMRR) at the Oklahoma
Medical Research Foundation. Sibships included in the study had at least one member affected with SLE, while all the mul-
tiplex families had at least 2 members with SLE lupus.

Separately, families with a single individual affected by SLE were analyzed comprised of two groups of families. The first
group of families consisted of the families of 63 consecutive SLE patients entering the rheumatology clinic at the University
of Oklahoma Health Sciences Center in Oklahoma City. The second group of families consisted of the families of 108 patients
and their siblings recruited nationwide for the LFRR, a sporadic lupus registry. Each patient met ACR criteria for SLE classi-
fication. Categorical data for the number of SLE patients at each sibling position were examined by a χ2 analysis. The overall

Figure 1: Forest plot of birth order association with SLE in families with at least one SLE affected sibling that have multiple individuals affected by
SLE within the family (Multiplex). Effect Sizes are shown as log (RR) = natural logarithm of the relative risk. 0 indicates no difference. A positive value
indicates greater than expected SLE diagnosis at that birth position. A negative value indicates less than expected SLE diagnosis at that birth
position.
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rate of SLE in the families studied was used to determine the expected rate of SLE at each birth order position, based on the
numbers of siblings at each of the birth order positions.

Results: In both multiplex and simplex families, there was a higher relative risk associated with low birth order (i.e. first born –
RR = 1.5 & 1.4 in multiplex and simplex families, respectively). Likewise, there was a trend towards decreased relative risk in
the higher birth order siblings. Chi-square analysis revealed this trend to be significant (P < 1.3E-7 & P < 0.005, respectively).
Analyses of the multiplex families stratified by self-reported ancestry revealed similar association in both European-American
and African-American families.

Conclusion: Our study finds consistent association with lower birth order and SLE within families having both multiple and a
single individual affected by SLE. An environmental factor, such as later acquisition of EBV could explain this association.

Disclosure: N. Shammas, None; P. Ramani, None; C. Aston, None; A. Quintero-Del-Rio, None; J. James, Bristol-
Myers Squibb(BMS), AstraZeneca, Novartis, Progentec Biosciences; J. Harley, NowDiagnostics, Inc.; I. Harley, None;
H. Scofield, None.
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Figure 2: Forest plot of birth order association with SLE in families with only one SLE affected sibling that have no other individuals affected by SLE
within the family (Simplex or Sporadic). Effect Sizes are shown as log (RR) = natural logarithm of the relative risk. 0 indicates no difference. A pos-
itive value indicates greater than expected SLE diagnosis at that birth position. A negative value indicates less than expected SLE diagnosis at that
birth position.
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Background/Purpose: Despite improvements in the treatment of lupus nephritis (LN), the prognosis remains unsatisfac-
tory, and a need for non-invasive biomarkers for early detection endures. Previously, the usefulness of Serpin peptidase
inhibitor clade C (antithrombin) member 1 (SERPINC1) and alpha-1-acid glycoprotein (ORM1) have been proposed as urine
biomarkers for LN diagnosis through proteomics studies. However, their usefulness at the early disease stage has not yet
been elucidated.

This study investigated the utility of urine SERPINC1 and ORM1 as early biomarkers for LN in the MRL-lpr mice, murine mod-
els of LN.

Analysis of serum anti-dsDNA levels in mice

Comparative analysis of urine SERPINC1 and ORM1, and albumin level (A) urine SERPINC1 (B) urine ORM1 (C) urine albumin
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Methods: Urine samples were collected from MRL-lpr and MRL/MpJ mice at ages 13 and 23 weeks. Urine SERPINC1,
ORM1, creatinine, and albumin were analyzed using an enzyme-linked immunosorbent assay (ELISA). Levels of urine SER-
PINC1, ORM1, and albumin were corrected with creatinine concentration. Kidney biopsies of both sets of mice at 23 weeks
were performed, and expression of ORM1 and SERPINC1 in kidney tissues was determined by opal multiplexed immuno-
fluorescent staining. The activity and chronicity in kidney pathology were measured by an animal pathologist.

Results: A total of twenty-three of MRL-lpr (n=12) and MRL/MpJ (n=11) mice underwent analysis. Serum anti-dsDNA
increased significantly in MRL-lpr mice according to the number of weeks compared with MRL-MpJ mice (Figure 1). The
amount of urine SERPINC1 and ORM1 detected by ELISA was significantly higher in MRL-lpr mice than in MRL/MpJ mice
at 13 and 23 weeks (SERPINC1: p< .01 and p< .001 at 13 and 23 weeks, respectively; ORM1: p< .01 at 13 and 23 weeks)
(Figure 2). In contrast, no significant difference in urine albumin was observed between the two groups at 13 weeks (p=.83);
however, a difference was detected at 23 weeks (p< .001). Regarding the kidney pathology of MPL-lpr mice, urine ORM1
had a significantly positive correlation with the activity index (rho =.879, p< .001) and chronicity index (rho =.947, p< .001).
The correlation with the histopathology index was stronger than with urine albumin, the activity index (rho =.807, p=.003),
and the chronicity index (rho =.869, p=< .001). SERPINC1 and ORM1 were primarily expressed in the tubular membrane
in immunofluorescent-stained kidney tissue (Figure 3).

Conclusion: Urine SERPINC1 and ORM1 were detected in the LN murine model earlier than albumin. Additionally, urine
ORM1 correlated with the degree of activity and chronicity index more than urine albumin. Therefore, we suggest urine SER-
PINC1 and ORM1 as novel biomarkers for early LN.

Disclosure: Y. Kim, None; E. Lee, None; S. Ahn, None; J. Oh, None; S. Hong, None; C. Lee, None; B. Yoo, None;
Y. Kim, None.

Opal multiplexed immunofluorescent images; the expression of SERPINC1 and ORM1 in kidney tissue
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Background/Purpose: Systemic lupus erythematosus (SLE) is a complex, systemic autoimmune disease that interferes
with the balance between regulation and immunity, resulting in immune system dysfunction. Disease course is unpredictable
due to alternating remissions and flares, impeding reliable patient assessments. Thus, mechanistic insights are required for
better assessment. Current studies are mainly descriptive, and SLE is best interrogated with a multi-parametric, holistic
approach such as mass cytometry (CyTOF).

The objectives of this study are as follows: (1) To characterise immune signatures of SLE patients and in the process: Study
the roles of B and T cells in SLE to gain a holistic understanding of the adaptive immune response and (2) To compare immu-
nological profiles of SLE patients with age-matched healthy controls.

Methods: Peripheral blood mononuclear cells (PBMCs) from 26 SLE subjects (41 samples, median age 39.5years) and
27 age-matched subjects were tested with CyTOF. Data was analysed and visualised using our laboratory-designed

Figure 1: Clinical samples are used for experimentation and subsequent analysis.
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machine learning tool, the Extended Polydimensional Immunome Characterization (EPIC) platform. Normalization and Flow-
SOM (Flow cytometry analysis by Self- Organising Maps) clustering were performed with functionally and phenotypically
important immune markers. Mann-Whitney U test identified significantly different cluster frequencies.

Results: Multiple significant differences were identified (p < 0.05). An activated CD8+CXCR3+CLA+ T -cell subset
(CD8+CD45RA+CD38+CLA+CXCR3+) was enriched in SLE (median: 0.19%,interquartile range: 0.13-0.35% of CD45+
PBMCs) versus healthy (0.08%,0.05-0.09%; p< 0.0001). CXCR3 and cutaneous lymphocyte-associated antigen (CLA)
are involved in skin-homing, with CLA function enhanced in inflammatory dermatoses. This suggests the importance of skin
involvement in SLE immunopathogenesis even if skin manifestations are absent. Further analysis of CD3+ cells revealed
unchanged natural T-regulatory cells (TREGS) in healthy and disease while a few TREG-like populations (FoxP3+CD25-)
are significantly increased in disease, suggesting a deranged immunoregulatory response driven by TREGS. Thirdly, an

Figure 2: A graphic representation of the EPIC Immunomics Platform, which provides a healthy dataset and analysis pipeline to identify derange-
ments in disease.

Figure 3: There are derangements in multiple subsets in SLE. Notably, many differences between SLE and healthy were observed in the CD3+
compartment (circled in red).
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activated CD8+BAFF+ T-cell subset (CD8+CD45RA+iCOS+ BAFF+) (r=0.715, p< 0.0001) is enriched in SLE
(0.975%,0.433-1.53%) versus healthy (0.28%,0.1-0.49%; p< 0.0001). B-cell activating factor (BAFF) supports autoreactive
B cell survival in autoimmune disease; an anti-BAFF drug (belimumab) is FDA- approved for SLE. Despite increasing use of
belimumab, not all patients respond equally, so BAFF inhibition alone may not adequately alter disease activity. Studying
these cell subset interactions in further detail to identify pathological pathways may facilitate improvements in current SLE
theragnostics.

Conclusion:With a multi-parametric unbiased approach comparing SLE subjects to healthy controls, we identified immune
subsets of immunopathogenic importance for further studies.

Disclosure: K. Nay Yaung, None; J. Yeo, None;H. Law, None;M.Wasser, None; T. Arkachaisri, None; J. Thumboo,
None; A. Low, None; S. Albani, None.
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Background/Purpose: The efficacy of antimalarials, especially hydroxychloroquine (HCQ), in preventing flares of systemic
lupus erythematosus (SLE) is well demonstrated, but its effectiveness is impaired by non-adherence to treatment, reported
to vary between 3% and 85%. We aimed to assess the associations of baseline severe non-adherence to HCQ, objectively
assessed by HCQ serum levels, and risks of SLE flares, damage, and mortality over 5 years of follow-up.

Methods: The SLICC Inception Cohort is a multicentric prospective study of SLE patients from 31 centers in 11 countries.
Patients were enrolled within 15 months of recognition of SLE (1997 ACR classification criteria). Serum HCQ levels of
patients with HCQ prescription for at least 3 months, sampled at enrollment (or, if unavailable, during the first-year follow-
up visits), were centrally measured. Severe non-adherence was defined by a serum HCQ level < 106 ng/mL for a daily pre-
scribed HCQ dose of 400mg, and < 53 ng/mL for a daily HCQ dose of 200mg, respectively (1). SLE flare was defined by the
occurrence of one of the following events within the first year following serum collection: (a) increase of at least four point in
the SLEDAI-2K; (b) new start in prednisone (oral or pulse) or immunosuppressive agent; (c) a new renal involvement (active
nephritis, nephrotic syndrome). Association between severe non-adherence and SLE flare was assessed with logistic
regression models, further adjusted on potential confounders. Damage was assessed by the time until an increase ≥1 in
the SLICC damage index (SDI), within the 5 years following HCQ measurement. Associations between severe non-
adherence and either damage or mortality (from all cause) within 5 years following HCQ measurement were assessed with
Cox proportional hazard models, adjusted on sex, education, and potential confounders.

Results: Of 1849 cohort subjects, 660 patients (88% women) were included. Median [interquartile range] serum HCQ level
was 388 ng/mL (244-566) and 48 patients (7.3%) had severe HCQ non-adherence. No factors were clearly associated with
severe non-adherence. A SLE flare occurred in 191 (28.9%) patients within the first year (28 [58.3%] non-adherent patients
versus 163 [26.6%] other patients). In multivariate analysis, severe nonadherence was independently associated with the
risk of flare (OR= 3.32; 95% CI 1.78-6.28).

Figure 1. Kaplan Meier curves for the risk of damage, defined by a ≥1-point increase of SLICC/ACR damage index, according to severe non-
adherence. Severe non-adherence was associated with the risk of SDI worsening at 1 (adjusted HR 4.26; 95% CI 1.40–13), 2 (adjusted HR
3.54; 95% CI 1.83–6.86) and 3 years after the HCQ measurement (adjusted HR 1.92; 95% CI 1.05–3.50), with a non-significant trend at 5 years
(adjusted HR 1.47; 95% CI 0.86–2.49). *P<0.05; **P<0.01; NS: non-significant. Following variables were included in the multivariate models: age,
black race, education level (post-secondary; ≤High school), SLEDAI-2000, azathioprine, and severe HCQ non-adherence.
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Within five years, 167 patients (25.3%) had ≥1 point increase of SDI. Severe on-adherence was associated with an increase
in the SDI within each of the first 3 years (HR 1.92 at 3 years; 95% CI 1.05–3.50).

Eleven patients died within 5 years, including 3 with severe non-adherence (unadjusted HR 5.41; 95% CI 1.43–20.39).

Conclusion: In this large multicentric international prospective cohort, severe non-adherence was independently associ-
ated with the risk of SLE flare in the following year, with early damage, and 5-year mortality. As severe non-adherence is
often unknown by the physician and since no predictive clinical or biological factors were identified, our results suggest
the benefits of testing to detect severe non-adherence, to identify the patients at risk.

Disclosure: Y. Nguyen, None; B. BLanchet, None; M. Urowitz, None; J. Hanly, None; C. Gordon, UCB, Amgen,
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Biogen, Galapagos, Janssen, Miltenyi, R-Pharma; C. Aranow, None; V. Le Guern, None; M. Mackay, None;
G. Ruiz-Irastorza, None; S. Lim, None;M. Inanc, None; K. Kalunian, None; S. Jacobsen, None;C. Peschken, None;
D. Kamen, None; A. Askanase, AstraZeneca, GlaxoSmithKlein(GSK), Aurinia, Amgen, Pfizer, Idorsia, Eli Lilly, UCB,
AbbVie/Abbott, Janssen, Bristol-Myers Squibb(BMS); J. Buyon, None; N. Costedoat-Chalumeau, UCB, Roche.

Abstract Number: 0344

Therapeutic Thresholds of Hydroxychloroquine Blood Levels: Physiologic
and Social Determinants of Low Hydroxychloroquine Blood Levels

Shivani Garg1, Betty Chewning2, Brad Astor3 and Christie Bartels4, 1University of Madison, School of Medicine and
Public Health, Madison, WI, 2University of Wisconsin, School of Pharmacy, Madison, WI, 3University of Wisconsin, School
of Medicine and Public Health, Madison, WI, 4University of Wisconsin School of Medicine and Public Health, Madison, WI

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (0343–0371) SLE – Treatment Poster I
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: Lupus, the leading cause of chronic kidney disease (CKD) in young women, is treated with Hydro-
xychloroquine (HCQ) which is primarily excreted by kidneys. Yet how physiologic renal function impacts HCQ levels is
unclear, and highly relevant for safety and efficacy. Lupus damage shows disparities suggesting that adverse social determi-
nants may influence outcomes, possibly via low HCQ levels. Finally, due to misperceived risks vs. benefits, up to 83% of
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patients may stop HCQ highlighting the need to clarify HCQ thresholds for adherence, efficacy, and safety. We aimed to: i)
examine how renal function, dose, and other factors predict change in HCQ levels, ii) clarify thresholds of HCQ levels to pre-
dict adherence, efficacy, and identify patients at-risk for toxicity.
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Methods:Wemeasured HCQ levels with liquid chromatography mass spectrometry on whole blood from consented adults
with lupus on HCQ therapy for ≥1 month. We abstracted HCQ dose by weight, sociodemographics, SLE disease activity
index (SLEDAI ≥6 defined lupus flare), glomerular filtration rate (GFR), CKD stage, and data on adverse social determinants:
Medicaid, disadvantaged neighborhoods by area deprivation index, and reported social barriers. Patients reported adher-
ence on a 0-100% MASRI visual analogue scale (≥80% defined adherence).

Multivariable mixed regression models assessed how renal function, adverse social determinants, and other factors predict
change in HCQ levels. Based on prior studies, a clinically significant change in HCQ levels was ≥8% change in mean levels
(≥64.5 ng/mL based on maximal diurnal variation). We tested four levels, ≥500, ≥750, ≥1000, and ≥1500 ng/mL, to examine
thresholds of HCQ levels that indicate adherence, efficacy, and identify higher toxicity risk.
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Results: The mean HCQ level across 166 samples was 806±477 ng/ml. We found that CKD stage ≥2 was associated with a
clinically significant increase in HCQ levels of 149 ng/mL vs. stage 1 (Table 1). Similar findings were noted when GFR was
used instead of CKD stage (Table 2).

We noted reported adherence ≥80%was associated with a 646 ng/mL increase in HCQ levels vs. < 80% adherence. Finally,
400 mg/day prescribed dose increased HCQ levels by 448 ng/mL vs. 200 mg/day after even controlling for doses >5mg/kg/
day. We found that increase in body weight by 15 kg was associated with a decrease in HCQ levels by 82 ng/mL (Table 1).
Adverse social determinants did not predict change in HCQ levels.

HCQ levels ≥500 ng/mL predicted 21-fold higher odds of patient-reported adherence (Table 3A). Both ≥750 ng/ml & ≥1000
ng/mL thresholds predicted ~75% lower odds of flare (Table 3B-C). We found 4-fold higher odds of HCQ levels ≥1500
ng/mL in patients with CKD stage ≥2 (Table 3D).

Conclusion: Our findings inform practice change by clarifying clinical thresholds and predictors of changes in HCQ levels.
Our study is the first to report that CKD stage ≥2 predicted 4-fold higher odds of supratherapeutic levels (≥1500 ng/mL),
highlighting a need for monitoring levels in CKD. Adverse social determinants did not predict lower levels. Our study validates
HCQ levels ≥500 ng/mL as a good threshold to detect adherence, and HCQ levels of 750-1000 ng/mL to prevent 75%
flares.

Disclosure: S. Garg, None; B. Chewning, None; B. Astor, None; C. Bartels, Pfizer.
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Background/Purpose: Hydroxychloroquine (HCQ) is a widely used drug in Systemic Lupus Erythematosus (SLE). It may
cause cardiac alterations which includes short term arrhythmic events (via QT interval prolongation) and medium-late term
dose dependent cardiomyopathy. The few research articles published on the medium-late term effects of HCQ in cardiac
conduction disorder do not show relevant alterations. The purpose of the study was to assess the effect of HCQ in cardiac
conduction in a consecutive SLE population.
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Methods: Observational, single University hospital study of all consecutive SLE patients with an electrocardiogram (EKG) at
HCQ onset and at least one EKG in follow-up, with a period of at least 3 months on HCQ treatment was performed. We
assessed conduction alteration (CA) by EKG, defined as atrio-ventricular block, bundle branch block or QT interval prolon-
gation. The EKGs were gathered from the clinical history and interpreted at the beginning of the treatment and during the
15.2 years (CI95% 13.24-17.16) follow-up period. We defined cumulated HCQ (cHCQ) as the multiple of the mean annual
dose of the sample. A Multiple logistic regression model, adjusted by different variables according to statistical significance
and clinical relevance, was performed.

Results:We studied 109 (96 women/13 men) SLE patients with a mean (±SD) age of 61 ±. 2.78 years. A statistically signif-
icant association was observed between the cHCQ, and the development of CA [OR 1.1 CI95% 1.02-1.9; p = 0.011]

TABLE: Results of univariable and multivariable logistic regressions evaluating the association between cumulated Hydroxychloroquine and the
development of cardiac conduction alterations

Figure: Cardiac conduction alterations development according to cumulated Hydroxychloroquine dose
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(TABLE & FIGURE). A total of 8 covariates were included. Among them, those that had the greatest influence on the devel-
opment of the primary event were previous CA [OR 4.15 CI95% 6.39-624.54; p < 0.01]; valvular heart disease [OR 7.15
CI95% 1.31-38.91; p = 0.023] and age [OR 1.07 95% CI 1.0-1.14; p = 0.04].

Conclusion: According to our study, it seems to be an association between the cHCQ and development of CA regardless of
other variables evaluated. Wider longitudinal studies are required with a protocolized EKG performance in successive visits
to further analyze this association.

Disclosure: A. Herrero-Morant, None; J. Zubiaur-Zamacola, None; A. Margarida-De Castro, None; R. Pérez-Bar-
quín, None; M. Gonz�alez-Gay, AbbVie/Abbott, Merck/MSD, Janssen, Roche, AbbVie/Abbott, Roche, Sanofi, Eli Lilly,
Celgene, Sobi, Merck/MSD; R. Blanco, Eli Lilly, Pfizer, Roche, Janssen, MSD, AbbVie, Amgen, AstraZeneca, Bristol
Myers Squibb, Galapagos, Novartis, Sanofi.
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Background/Purpose: Hydroxychloroquine (HCQ) is a medication used in most patients with systematic lupus erythema-
tous (SLE). It is generally a safe; however, it can cause retinal toxicity and lead to blindness. A study published in JAMA in
2014 reported a prevalence of 7.5% of HCQ related eye disease (Melles and Marmor, 2014). Screening guidelines were then
updated in 2016 by the American Academy of Ophthalmology (AAO) (Marmor et al, 2016) recommending baseline screen-
ing within in a year of starting the medication and annually after five years of continued use. The purpose of this quality
improvement project was to assess how well screening guidelines were followed and if an educational intervention improved
compliance to these guidelines.

Methods: Patients > 18 with SLE who are actively using HCQ were evaluated. Data collection included demographics, if the
patient is on a < 5mg/kg dose, physician documentation on eye screening status, eye screening status, & available docu-
mentation by an eye specialist in the chart. An educational intervention using a lecture format was done with the physicians
reviewing screening guidelines, compliance with meeting them, and the tool (packet) being implemented to improve compli-
ance. The packet handouts focused on improving consent & physician documentation. A repeat chart review was per-
formed collecting the same data. Changes in compliance from pre- to post-intervention was assessed using the chi-
squared test with p value less than 0.05 to be significant.

Results: After the intervention there was a general improvement in physician documentation and screening rates seen. For
directly paired analysis shown in table 1, screening rate improved from 53.7% (22/41) to 73.2% (30/41) approaching statis-
tical significance p = 0.08. Available eye specialist documentation improved 29.2% (12/41) to 48.8% (20/41) that was statis-
tically significant p = 0.02.
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In the analysis of independent samples seen in table 2, physician documentation improved from 84.2% (32/38) to 95.5%
(42/44) approaching statistical significance p = 0.09. Available eye specialist documentation improved from 18% (7/31) to
41% (26/44) with statistical significance of p = 0.03.

There was no significant change in patients under 5 mg/kg dosing of HCQ in either analysis groups although this was a high
percentage on initial analysis.

Conclusion: Screening for hydroxychloroquine eye toxicity is still very important and initial screening revealed that it is a
major need for improvement in a community hospital setting. There are likely several barriers to getting timely screening
including lack of in-house ophthalmologist, difficulties with insurance, awareness or understanding the seriousness of
HCQ eye toxicity, poor documentation, and even access to specialists due to COVID. This study showed that an educational
lecture with physicians and an easy-to-use tool focused on minimizing these barriers improved eye screening for HCQ ocular
toxicity.

Disclosure: G. Gennaoui, None; S. Kang, None; J. Dhar, None.
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Background/Purpose: The aim of this study was to evaluate the real-world effectiveness of the disease-modifying treat-
ment belimumab (BEL), comparing the rates of SLE flares among adult patients with SLE in the US who were adherent to
BEL over 24 months versus those using standard therapy (ST).

Methods: This retrospective, propensity score-matched cohort study (GSK Study 217377) used medical and pharmacy
claims data from the IQVIA PharMetrics Plus database (January 1, 2011–March 31, 2020). Patients with SLE, evidence of
intravenous BEL treatment between January 1, 2012 and March 31, 2018 (BEL initiation = index date), and adherence to
BEL over 24 months (defined by proportion of days covered ≥80%), were included in the BEL cohort. Patients in the ST
cohort comprised those with SLE who were treated with ST (CS, NSAIDs, antimalarials, or immunosuppressants) between
January 1, 2012 and March 31, 2018 with ≥2 dispensings/administrations of any ST treatment regimen ≥6 months apart
over 24 months; the index date for the ST cohort was randomly selected among ST treatment initiation dates. The baseline
period was defined as 6 months prior to the index date. The primary study outcome was the rate of SLE flares (per person-
year [PPY]) over 24 months. Patients in the BEL cohort were matched (1:2) with those in the ST cohort; multivariable regres-
sion models further adjusted for remaining differences in baseline ST medication use, proportion of patients with ≥1 flare,
and inpatient/emergency department visit costs, between matched cohorts (i.e., doubly robust approach). Confidence
intervals (CIs) and p-values were calculated using non-parametric bootstrap procedures.

Figure. Rate of SLE flares* over the 24-month follow-up period (matched and adjusted analysis) *SLE flare episodes were identified using the Gar-
ris algorithm [1]; †adjusted rate ratios were calculated from Poisson regression models; ‡95% CI and p-values were generated using non-
parametric bootstrap procedures with 499 replications; §statistically significant at the 5% level. [1] Garris C, et al. J Med Econ. 2013;16:667–77
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Results: Overall, 364 and 728 patients were included in the BEL and ST matched cohorts, respectively. Baseline character-
istics were comparable between the two cohorts; the mean age was similar at 45 years, and 94.2% of patients in both
cohorts were female. Overall, 64.6% of the BEL cohort and 63.2% of the ST cohort had moderate SLE disease at baseline,
and the majority of patients (BEL: 91.8%; ST: 95.7%) experienced ≥1 flare during the 6-month baseline period. Over the
24-month follow-up period, patients in the BEL cohort had significantly lower rates of SLE flares (of any severity) than those
in the ST cohort (adjusted rate ratio, aRR [95% CI]: 0.92 [0.87, 0.98]; p=0.004; Figure). The BEL cohort also experienced
significantly lower rates of moderate flares (aRR [95% CI]: 0.92 [0.87, 0.98]; p=0.020) and severe flares (aRR [95% CI]:
0.72 [0.48, 0.97]; p=0.036), translating to 8% fewer moderate flares and 28% fewer severe flares PPY for the BEL cohort
compared with the ST cohort. BEL-treated patients also experienced lower rates of mild flares than ST-treated patients,
but this difference was not statistically significant (Figure).

Conclusion: This real-world study of claims data showed that adherence to BEL is associated with significantly lower rates
of SLE flares relative to ST treatment.Funding: GSK

Disclosure: C. Bell, GlaxoSmithKline (GSK); B. Rubin, GlaxoSmithKline (GSK); K. Worley, GlaxoSmithKline (GSK);
G. Germain, Analysis Group, GlaxoSmithKline (GSK); F. Laliberté, Analysis Group, GlaxoSmithKline (GSK);
S. MacKnight, Analysis Group, GlaxoSmithKline (GSK); A. Urosevic, Analysis Group, GlaxoSmithKline (GSK);
M. Duh, Analysis Group, GlaxoSmithKline (GSK).
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Background/Purpose: Cutaneous lupus erythematosus (CLE) with or without systemic lupus erythematosus (SLE), can be
debilitating and cause significant scarring and psychological distress. Belimumab, a monoclonal antibody that inhibits B-cell
activation, is one of only four FDA-approved medications for SLE, but less is known on its use in CLE with or without SLE.
Moreover, the time to response after starting belimumab in patients with cutaneous disease is unknown, which may lead
to premature discontinuation in the absence of early perceivable benefits. Thus, objectives of this meta-analysis were to
examine: a) the efficacy of belimumab; b) time to response after starting belimumab in patients with CLE with or without SLE.

Methods: A comprehensive search was performed using MeSH headings and keywords (e.g., lupus, cutaneous, or discoid,
and belimumab) in Medline, Embase, CINAHL and Web of Science. We included observational and interventional belimu-
mab studies that examined clinical response in patients with CLE with or without SLE. Newcastle Ottawa Scale and
Cochrane Collaboration Risk Assessment tools were used to rate the quality of observational and interventional studies.
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Clinical response at 52 weeks in belimumab users vs. non-users was the primary outcome examined using a random effects
modeling (rma) in R. Clinical response was defined as a decrease in the cutaneous domain from a baseline BILAG A or B
score, to a BILAG score of B-E. Additionally, we calculated the pooled odds ratio for each consecutive 4-week observation
interval to trend clinical response time, and the time to achieve sustained response in CLE with or without SLE after starting
belimumab. Finally, we pooled odds of cutaneous flares in belimumab users vs. non-users at 52 weeks. Heterogeneity was
assessed using I2.
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Results: Among 745 manually reviewed abstracts, 13 met inclusion. Only six blinded interventional studies examining the
cutaneous response in patients with SLE or CLE to belimumab versus non-users were included in the meta-analysis. The
odds of clinical response at 52 weeks in belimumab users were 44% higher compared to non-users (OR 1.44, 95% CI
1.20-1.74, p < 0.001, I2 0%, Fig. 1). Clinical response was first noted after 20 weeks of starting belimumab (OR 1.35,
95%CI 1.01-1.81, p 0.04, I2 0%), with a sustained clinical response thereafter peaking at one year (Fig. 2). Belimumab users
had 49% lower risk of severe cutaneous flares compared to non-users (OR 0.51, 95% CI 0.31-0.84, p < 0.001, I2 0%;
Fig. 3). We noted that 70% of interventional studies had low risk of bias and no heterogeneity was observed.

After including seven observational studies (all without a control group, poor quality on risk of bias assessment), a similar
pooled response estimate of 55% was noted in belimumab users.

Conclusion: Our study estimates a strong cutaneous clinical response to belimumab therapy ranging from 44% to 55%,
and ~50% lower flare risk over one year in CLE with or without SLE. These findings support belimumab as a good alternative
or adjunct therapy for patients with CLE with or without SLE. Likewise, they can inform patient counseling that it takes
~20 weeks to achieve a significant response. Future studies should examine the comparative efficacy of belimumab across
CLE subtypes.

Disclosure: R. Kneeland, None; D. Montes, None; J. endo, None; B. Shields, None; C. Bartels, Pfizer;
S. Garg, None.
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Background/Purpose: Belimumab, a biologic B-Lymphocyte stimulator (BLyS) inhibitor, was FDA-approved in 2011 for
the treatment of active SLE. Initial phase 3 placebo-controlled trials found no increased risk of infection in patients initiated
on belimumab in addition to standard therapy. However, the comparative risk of infection associated with initiating belimu-
mab versus an oral immunosuppressant in non-renal SLE is unknown.

Methods: Using observational data from TriNetX, a multi-center electronic health record database including 46 health care
organizations across the United States, we identified patients aged ≥18 with SLE (≥2 ICD codes ≥2 months and ≤2 years
apart) who initiated belimumab, azathioprine, methotrexate, or mycophenolate between 2011-2021 and who did not have
lupus nephritis (defined by ≥1 LN code (ICD-10 M32.14/15) or ≥2 nephritis codes (Chibnik 2010) prior to the index date.
We designed and emulated three hypothetical target trials to estimate the cumulative incidence and hazard ratios (HRs) of
severe infection and of hospitalization for severe infection comparing initiation of belimumab vs. azathioprine, belimumab
vs. methotrexate, and belimumab vs. mycophenolate. In each comparison, patients had never used the comparators but
could use other immunosuppressants (e.g., in belimumab vs. azathioprine comparison, methotrexate or mycophenolate
could be used). In each analysis, we emulated randomization using propensity score overlap weighting to balance covari-
ates, including age, sex, race/ethnicity, geographic region, year of initiation, use of concomitant SLE medications (other oral
immunosuppressants, glucocorticoids, hydroxychloroquine, rituximab, cyclophosphamide), Charlson comorbidity index,
SLE severity index (Garris 2013), chronic kidney disease, healthcare utilization, and prior infection history. Patients were fol-
lowed until the outcome, death, or end of the study period, and we adjusted for adherence to treatment group using inverse
probability of treatment weighting. We repeated the analysis with the negative control outcome of injury/trauma.

Results:We compared 2841 and 6343 initiators of belimumab and azathioprine (Table 1), 2642 and 8242 initiators of beli-
mumab and methotrexate, and 2813 and 8407 initiators of belimumab and mycophenolate, respectively. After propensity
score overlap weighting, all covariates were balanced in each comparison, with mean age 45 and 94% female; glucocorti-
coids were used by 56% of patients. Belimumab was associated with a lower incidence of severe infection (HR 0.81 [95%
CI 0.72-0.92]) and hospitalization for infection (HR 0.73 [95% CI 0.57-0.94]) than was azathioprine through 5 years of use
(Table 2). Findings were similar for the other medication comparisons (Figure 1). There was no difference in the risk of
injury/trauma.

Conclusion: In this large cohort of patients with non-renal SLE, after rigorous propensity score overlap weighting to balance
multiple covariates, belimumab was associated with a lower risk of severe infection and hospitalizations due to severe infec-
tion compared to several comparative oral immunosuppressants. This finding should inform risk/benefit considerations for
SLE treatment.
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Table 1. Baseline Characteristics of Belimumab and Azathioprine Initiators with Non-Renal Systemic Lupus Erythematosus
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Table 2. Comparative Risk of Severe Infection and Hospitalizations for Severe Infections with Belimumab versus Azathioprine use in Non-Renal
Systemic Lupus Erythematosus and Comparative Risk of the Control Outcome of Injury/Trauma (Per-protocol analysis)
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Y. Zhang, ChemoCentryx; A. Jorge, None.
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Rheumatology, Hospital Universitario de La Princesa, Madrid, Spain, 9Hospital Son Llàtzer, Palma de Mallorca, Spain,
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Figure 1. Comparative Risk of Severe Infection and Hospitalizations for Severe Infections with Belimumab versus Oral Immunosuppressants. Haz-
ard ratios and 95% confidence intervals shown for the three separate target trial analyses comparing belimumab vs. azathioprine, belimumab
vs. methotrexate, and belimumab vs. mycophenolate. Datasets for weighted populations (with overlap weights and inverse probability of treatment
weights) from three separate target trial analyses were combined to obtain the hazard ratios for belimumab vs. oral immunosuppressant using
generalized estimating equations, which addressed the correlation within subject and obtain a valid standard error since the same subject may
be in more than one analyses (especially for the belimumab initiators).
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Background/Purpose: To describe demographic characteristics, efficacy and safety of BLM since its approval in SLE
patients in a real-world setting.

Methods: Descriptive, retrospective, multicenter study that analyze patients diagnosed with SLE according to EULAR/ACR
2019, SLICC and/or ACR 1997 diagnostic criteria. Data were collected from medical records of SLE patients treated with
BLM since 2011. Demographic features and administration routes of BLM were assessed.

To evaluate efficacy, analytical variables (anti-DNA, C3, C4), SLE Disease Activity Index (SLEDAI) and steroid dose at base-
line 3, 6, 12, 24, 36, 48 and 60 months were analyzed. Inefficacy was reported as no having improvement in clinical and/or
analytical sets. To see whether a trend in BLM prescription had changed or not over time, two periods of time were analyzed:
2011-2016 (period1) and 2017-2022 (period2).

Renal improvement was evaluated as having a 24 hour-proteinuria < 0.5 g/day.

Safety was reported as adverse events incidence, infections and/or tumors leading to treatment discontinuation.

Results: Three hundred and four patients were included. Baseline characteristics of patients are summarized in Table 1.

Regarding administration route 37.2% were on intravenous (IV), 46.2% on subcutaneous (SC) and 16.8% switched from IV
to SC route.

The median number of pre-BLM csDMARD use was 2.0 (2.0 to 3.0), being hydroxychloroquine (HCQ) the most frequently
used (94.4%). 33 patients were treated with IV cyclophosphamide (CFM) with a median of 6 (4-10) IV bolus received.

287 patients were on prednisone at the time of BLM start with a median dose of 6.2 (5.0 to 10.0) mg. A statistically significant
decrease in prednisone dose, SLEDAI and DNA was observed from baseline until the last visit, while complement C3 and C4
values raised (Fig. 1).

In period1 73 patients started BLM while in period2 started 231. The median time from SLE diagnosis to BLM begin in the
period 1 and 2 was 7.0 (3.5-14.5) and 6.3 (1.7-13.9) years, respectively (p=0.164). We found a trend in using less csDMARD
before BLM starts between both periods: 3 (2-3) vs. 2 (2-3) (p=0.059).

Fifty seven patients (22.4%) had renal involvement. The median 24 hours proteinuria was 0.6 (0.0 to 1.4) g/day and renal
biopsy was done in 48 out of 57 patients, being class V (25.5%), class II (23.4%) and class III (21.3%) the most reported.
73.6% improved after BLM begins with last 24 hour-proteinuria median of 0.2 (0.1 to 0.8) g/day.
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One hundred and one patients discontinued treatment mostly due to inefficacy (56.4%) and infections (12.9%). In fact,
54 patients developed infections, most of them mild, 2 patients died, 7 had COVID and 3 patients developed tumors requir-
ing discontinuation of the drug.

Conclusion: In our cohort of patients with SLE, more patients started BLM in the last 6 years than in the first 6 years after its
approval. We also found a trend to initiate BLM with less csDMARD use, but the time since SLE diagnosis until BLM start
was similar.A significant improvement in prednisone dose reduction, SLEDAI, complement and anti-DNA was demon-
strated. BLM seems to be a good choice for patients with lupus nephritis since nearly three quarters of them normalized pro-
teinuria values. No new safety alarms were reported.

694



Disclosure: V. Aldasoro, None; M. Laiño, None; M. Enguita, None; S. Castañeda, Roche; J. Loricera, Novartis,
UCB, Celgene, Roche; C. Lasa-Teja, None; C. Moriano, None; V. Calvo Río, AbbVie/Abbott, Eli Lilly, Merck/MSD,
UCB; I. Casafont-Solé, None; J. Font Urgelles, None; P. Quiroga-Colina, None; S. Hernandez, None; S. Heredia,
None; A. Garcia-Aparicio, None; J. Belzunegui Otano, None; A. Fariña, None; F. Navarro Blasco, None; P. Fanlo
Mateo, None; A. Gallego, None; J. Blanco Madrigal, None; M. Matías, None; C. Peralta, None; J. Camins-Fàbre-
gas, None; M. Paulino, None; A. Urruticoechea, None; P. Cossio Jimenez, None; M. Medina Malone, None;
E. Perez Pampin, None; R. Ortega-Castro, None; B. varas de Dios, None; J. Lamua Riazuelo, None;
E. Giner, None.

695



Abstract Number: 0351

The Effect of Belimumab to Achieve Low Disease Activity or Remission
Based on SLE-DAS in Systemic Lupus Erythematosus: A Single-center
Retrospective Study

Yasuhiro Hasegawa1, Yoshiyuki Arinuma2, Yu Matsueda1, Kenji Oku3 and Kunihiro Yamaoka4, 1Kitasato University
School of Medicine, Sagamihara, Japan, 2Kitasato University, Kanagawa, Japan, 3Kitasato University, Chigasaki, Japan,
4Department of Rheumatology and Infectious Diseases, Kitasato University School of Medicine, Kanagawa, Japan

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (0343–0371) SLE – Treatment Poster I
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: Low disease activity (LDA) and remission in patients with systemic lupus erythematosus (SLE) can
reduce organ damage accrual and improve prognosis. We investigated the effect of belimumab (BEL) additive to the stan-
dard of care (SoC) on achieving LDA or remission in a real-world setting.

Methods: Clinical information was retrospectively collected from SLE patients treated with Soc or SoC plus BEL from our
cohort. LDA and remission rate based on SLE-disease activity score (SLE-DAS) were compared after propensity score
matching to identify the factors contributing to LDA or remission achievement.

Results: Four hundred forty-two patients were recruited. After propensity matching, 56 patients in each group were enrolled
for analysis. SLE-DAS decrease was significant at 12 months in BEL+SoC; 2.20 to 1.32 (P=0.003) compared to SoC; 2.08
to 1.46 (P=0.615). Daily prednisolone dose significantly decreased in both treatment arms; BEL+SoC 7.0 to 5.0 mg/day
(P< 0.001), SoC 7.8 to 6.0 mg/day (P< 0.001). LDA and remission (P=0.001) (P=0.020) rates were significantly increased
(P=0.001, P=0.020) only in BEL+SoC but not in SoC. Addition of BEL to SoC significantly contributed to LDA achievement
(hazard ratio (HR) 6.893, 95% confidence interval (CI) 2.351-26.35, P< 0.001) as well as remission (HR 8.195, 95%CI
2.276-52.34, P=0.001). The presence of arthritis at baseline was significantly associated with LDA (HR 12.92, 95%CI
3.186-47.64, P=0.001) and remission (HR 8.861, 95%CI 2.438-25.98, P=0.002) at 12 months.

Conclusion: Our results emphasize the utility of BEL for glucocorticoid tapering, especially in those involving arthritis in
patients with SLE. By BEL introduction additive to SoC, achievement of remission, a more stringent treat to target than
LDA could lead to a better quality of life by preventing accumulative organ damages.

SLE-DAS change
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Background/Purpose: BEL, an approved SLE treatment,1 improved kidney outcomes in initial Phase 3 SLE trials.2,3 This
post hoc analysis evaluates the effect of BEL on kidney outcomes in patients (pts) with SLE across a large, integrated
population.

Methods: The BEL Summary of Lupus Efficacy (Be-SLE) post hoc analysis evaluated data (collected every 4 weeks [wks];
baseline [BL] to Wk 52) from adults with SLE from 5 BEL trials: BLISS-76, BLISS-52, BLISS-NEA, BLISS-SC, and
EMBRACE (GSK Studies BEL110751, BEL110752, BEL113750, BEL112341, and BEL115471). Pts received BEL
(10 mg/kg/month intravenously or 200 mg/wk subcutaneously) or placebo (PBO), plus standard therapy. Time to first kidney
flare (defined in Table 1), SELENA-SLEDAI and BILAG kidney improvement and worsening, and kidney biomarker changes
were assessed.

Results: Among 3086 pts (BEL, N=1869; PBO, N=1217), most were female (94.4%); mean (SD) age was 37.0 (11.64)
years. Mean (SD) SLE duration was 6.4 (6.36) years. BL medication use was similar across groups. By Wk 52, 18.8% of
BEL and 23.7% of PBO pts had withdrawn from the study.

Acheivement rate of SLE-DAS LDA and remmision
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Over 52 wks, fewer BEL vs PBO pts had ≥1 kidney flare in the overall population (4.5% vs 6.4%; hazard ratio, HR [95% con-
fidence interval, CI]: 0.58 [0.42, 0.78]; p=0.0005) and in pts with BL proteinuria >0.5 g/24 hr (BEL, n=461; PBO, n=292;
12.4% vs 18.5%; HR [95% CI]: 0.53 [0.37, 0.78]; p=0.0011; Table 1). Among pts with a kidney flare, BEL vs PBO pts
had a shorter median (interquartile range, IQR) time to first flare in the overall population (118 [57, 226] days vs
127 [85, 254] days) and among pts with BL proteinuria >0.5 g/24 hr (92 [57, 222] days vs 112 [57, 170] days).

Among pts with BL SELENA-SLEDAI kidney involvement (SELENA-SLEDAI score >0; BEL, n=319; PBO, n=233), signifi-
cantly more BEL vs PBO pts had kidney improvement at Wk 52 (53.3% vs 40.3%; p=0.0033; Figure 1A); among pts with
no BL kidney involvement (SELENA-SLEDAI score =0; BEL, n=1550; PBO, n=984), there was no significant difference in
kidney worsening between groups (6.5% vs 7.0%; p=0.6241; Figure 1B). Among pts with BL kidney BILAG =A/B (BEL,
n=249; PBO, n=165), there was no significant difference in kidney improvement (BILAG A score change to B/C/D/E, or from
B to C/D/E) between groups at Wk 52 (58.2% vs 55.2%; p=0.5446; Figure 1C); among pts with BL kidney BILAG =B/C/D/E
(BEL, n=1846; PBO, n=1207), significantly fewer BEL vs PBO pts had kidney worsening (BILAG B/C/D/E score change to
A/B) at Wk 52 (12.4% vs 19.8%; p< 0.0001; Figure 1D).

Figure 1. Kidney improvement* among pts with defined BL kidney organ system involvement† (A: SELENA-SLEDAI, C: BILAG), and kidney wors-
ening‡ among pts without defined BL kidney organ system involvement (B: SELENA-SLEDAI, D: BILAG) *Kidney improvement by SELENA-
SLEDAI is defined as a decrease in kidney SELENA-SLEDAI score compared with BL. Kidney improvement by BILAG is defined as a kidney BILAG
score change from A to B/C/D/E, or B to C/D/E; †kidney involvement is defined as either a SELENA-SLEDAI score >0 in the kidney organ system,
or as a BILAG kidney score of A/B at BL; ‡kidney worsening by SELENA-SLEDAI is defined as an increase in SELENA-SLEDAI kidney score com-
pared with BL; kidney worsening by BILAG is defined as a kidney score change from B to A, or from C/D/E to A/B. Treatment groups were com-
pared using Fisher’s exact test. SE, standard error
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At Wk 52, in the overall population, significantly fewer BEL vs PBO pts had a ≥30% estimated glomerular filtration rate
(eGFR) reduction (2.1% vs 3.1%; p=0.0463), while the proportion of pts with ≥30% serum creatinine (sCr) increase was sim-
ilar (5.6% vs 5.5%; p=0.5703; Table 2). In pts with BL proteinuria >0.5 g/24 hr, more BEL vs PBO pts shifted to ≤0.5 g/24 hr
(45.0% vs 33.7%).

Table 1. Time to first kidney flare* over 52 wks in the overall population (BEL, N=1869; PBO, N=1217) and among pts with BL proteinuria >0.5
g/24 hr (BEL, n=461; PBO, n=292) *Kidney flare was defined as the development of ≥1 of the following 3 factors: increased proteinuria (reproduc-
ible increase in 24 hr urine protein levels to >1.0 g if BL value was <0.2 g, >2 g if BL value was 0.2–1.0 g, or more than twice the value at BL if BL
value was >1.0 g), impaired kidney function (reproducible increase in sCr of >20% or an increase of at least 0.3 mg/dL/reproducible >20%
decrease in GFR, accompanied by proteinuria [>1.0 g/24 hr], hematuria [≥4 RBCs/hpf], and/or cellular [RBC andWBC] casts), and new hematuria
(11–20 RBCs/hpf or a reproducible increase in hematuria by 2 grades vs BL, associated with >25% dysmorphic RBCs [glomerular in origin, exclu-
sive of menses] accompanied by an 800mg increase in 24 hr urinary protein levels or new RBC casts). In the EMBRACE study, new hematuria was
not required; †a Cox proportional hazards model was used for the comparison between treatment groups, adjusting for study and BL SELENA-
SLEDAI score (≤9 vs ≥10); ‡among pts who experienced a kidney flare in the overall population (BEL, n=85; PBO, n=78) and among pts with
BL proteinuria >0.5 g/24 hr (BEL, n=57; PBO, n=54). hpf, high power field; RBC, red blood cell; WBC, white blood cell

Table 2. Changes in kidney biomarkers from BL at Wk 52 in the overall population (BEL, n=1869; PBO, n=1217) and among pts with BL protein-
uria >0.5 g/24 hr (BEL, n=461; PBO, n=292) *Logistic regression models were used to compare treatment groups for eGFR reductions and sCr
increase with covariates for treatment group, study, BL eGFR/sCr value and BL SELENA SLEDAI score (≤9 vs ≥10). Analyses were not adjusted
for multiplicity; †calculated based on last observation carried forward; ‡among pts who completed Wk 52 of the study. OR, odds ratio
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Conclusion: Favorable kidney outcomes were observed for BEL vs PBO in pts with SLE, including fewer kidney flares,
greater kidney improvement (SELENA-SLEDAI), less kidney worsening (BILAG), and improved eGFR.
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Background/Purpose: Glucocorticoids are frequently employed in the treatment of systemic lupus erythematosus (SLE)
patients and play a critical role in the induction therapy of lupus nephritis (LN), despite their many side effects, which include
steroid-induced diabetes (SID). Information regarding SID in SLE patients is quite scant. The aim of this study is to determine
risk factors associated with the development of SID in patients receiving induction therapy for LN.

Methods: A nested case-control study was conducted at a tertiary referral hospital in Mexico City. The analysis included
patients with LN diagnosed with a renal biopsy between 2012 and 2017, who had received induction treatment which
included steroids, and had a follow-up of at least one year after induction onset. Patients with a previous diagnosis of DM
were excluded. Differences between the group of new SID cases and the control group were analyzed. A logistic regression
analysis was performed to determine the variables associated with the development of SID.
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Results:We included 358 patients with LN, out of which 35 (9.77%) developed SID (cases). Two controls were selected for
each case (n = 70). Regarding baseline characteristics at induction onset, the group of patients who developed SID had
more metabolic risk factors when compared to the control group, as shown in Table 1. The metabolic score for insulin resis-
tance (METS-IR) was also higher in patients with SID (p< 0.01). Concerning SLE-associated baseline variables, the SID
group had a lower lymphocyte count (p=0.01), higher neutrophil/lymphocyte ratio (p< 0.01), in addition to higher SLEDAI
(p< 0.01) and SLICC damage index (p< 0.01) scores. Interestingly, the cumulative pre-induction steroid dose was higher
in controls (p=0.04). Lastly, regarding induction treatment, a higher percentage of patients who presented SID were given
steroid pulses (p=0.001) and a lower percentage received antimalarials (p=0.02). The rest of the variables can be seen in
Table 1.

After logistic regression, only the SLICC Damage Index score remained significantly associated with the development of SID
(OR 3.64 95%CI 1.90-6.98, p< 0.0001), but there was a trend for SLEDAI (OR 1.13, 95%CI 0.99-1.28, p=0.06) and METS-
IR (OR 1.06 95%CI 0.99-1.13, p=0.06) to be risk factors, and for treatment with antimalarial drugs to be protective (OR 0.32,
95%CI 0.08-1.2, p=0.09).

Finally, the proportion of patients who fulfilled the criteria for DM after three years of follow-up was analyzed, and it was found
to be 11.4% of the cases and, interestingly, none in the controls (OR 20.1 95%CI 1.05–385, p=0.01).

Table 1. Baseline characteristics of patients who develop SID and controls. Data are presented as mean with standard deviation (*) or median with
interquartile range (^).
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Conclusion: SDI development in patients receiving induction therapy for LN is associated with both classic metabolic risk
factors and SLE-specific factors. Antimalarial use during induction could be associated with a protective effect. Rheumatol-
ogists should be aware of this potential complication, in order to implement appropriate detection and treatment strategies.
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Background/Purpose: Systemic lupus erythematosus (SLE) is a complex, heterogeneous disease associated with periods
of flares. Identifying patients at risk of severe disease and associated resource burden is challenging. While corticosteroids
are a mainstay of SLE treatment, dosing regimens are based on limited data and associated with clinical challenges. Identi-
fying the relationship between corticosteroid dosing and burden of illness may aid in identifying high-risk SLE patients.

To quantify flares, comorbidities and resource utilization/expenditures among a prevalent cohort of patients with SLE based
on cumulative oral corticosteroid dose over 1 year.

Methods: Adults with SLE were selected from IBM MarketScan Commercial Database (2013-2020) based on ≥1 inpatient
(IP) claim with SLE diagnosis, or ≥2 non-diagnostic SLE outpatient (OP) claims with ≥1 rheumatologist/nephrologist visit.
Index date was randomly selected among claims after the initial SLE diagnosis to create a prevalent cohort. Additional cri-
teria included continuous medical and pharmacy benefits 12 months pre-index (baseline) and post-index, and valid steroid
dosage values in the claims. SLE flares were defined using published algorithm of SLE-related treatment and diagnoses.1

Total quantity supplied of prednisone-equivalent dose (PED) of oral corticosteroid (OCS) were calculated during baseline,
and patients were categorized into mutually exclusive groups based on absence of OCS (N-OCS) and the four OCS
quartiles.

Results: Of 22,385 patients, 47% had no PED OCS. Cumulative dose (mg/year) quartile cutoffs were Q1: < 280; Q2:
280-860; Q3: 861-2,010; Q4: >2,010. Mean[SD] Elixhauser Comorbidity Index was highest in Q4 cohort (4.4[9.5]) and low-
est in Q1 cohort (0.6[6.3]); scores for Q4 cohort were significantly higher than N-OCS (p< 0.001). A majority of SLE-related
comorbidities were significantly higher in Q4 vs. N-OCS. More than half of Q4 cohort had cardiovascular disease (50.9%), an
antimalarial (72.6%), or immunosuppressant (69.0%). Mean number of flares was highest in patients in the Q4 cohort (4.9
[1.8]) with >90% of patients experiencing 3+ flares. The Q4 cohort had high rates of all-cause IP admissions (28.6%
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vs. 8.7-16.0%), SLE-related IP admissions (13.2% vs. 2.4-4.9%), all-cause emergency room(ER) visits (44.7%
vs. 24.8-39.0%) and SLE-related ER visits (27.1% vs. 10.7-21.0%) relative to all other OCS cohorts. The Q4 cohort was
associated with highest all-cause total healthcare costs ($62,848[$126,451]) and SLE-related costs ($22,111[$42,234]),
three times higher than those of N-OCS cohort. SLE-related inpatient costs for the Q4 cohort were $15,870, 6 times higher
than the N-OCS cohort. Drivers of SLE-related costs in Q4 cohort were OP services (53.3%) and IP costs (27.4%).

Conclusion: SLE patients in the highest quartile of total OCS dose have particularly high rates of comorbidities, flares, and
utilization/costs. Results demonstrate a disproportionate burden and potential unmet need in the SLE treatment landscape,
particularly for patients treated with high OCS doses who may benefit most from improved care options.1. Garris C, et al. J
Med Econ. 2013;16(5):667-677.1Comprehensive SLE-related utilization and costs included and IP or ER claims with an
SLE diagnosis, as well as any IP and ER claims for SLE-related comorbidities based on Garris C, Shah M, Farrelly E. Cost
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Eff Resour Alloc. 2015;13:9.1Comprehensive SLE-related utilization and costs included and IP or ER claims with an SLE
diagnosis, as well as any IP and ER claims for SLE-related comorbidities based on Garris C, Shah M, Farrelly E. Cost Eff
Resour Alloc. 2015;13:9.
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Background/Purpose: Persistent proteinuria increases the risk of comorbidities in lupus nephritis, and rapid reductions in
protein have shown to be predictive of improved long-term renal health. Patients with Class V lupus nephritis may take lon-
ger to respond to therapy, and treatments that efficiently reduce proteinuria in this population are needed. We report here on
a post-hoc analysis of voclosporin in patients with Class V lupus nephritis using three years of pooled data from the Phase
3 AURORA 1 and AURORA 2 studies.

Methods: AURORA 1 enrolled patients with biopsy-proven active lupus nephritis, urine protein creatinine ratio (UPCR) ≥1.5
mg/mg (≥2.0 mg/mg for pure Class V), and estimated glomerular filtration rate (eGFR) >45 mL/min/1.73 m2. Patients
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completing AURORA 1 were eligible to enter AURORA 2 on the same blinded therapy (voclosporin or placebo) in combina-
tion with mycophenolate mofetil (MMF) and low-dose steroids for up to 3 years of treatment. Hazard ratios (HR) for the time
to UPCR ≤0.5 mg/mg and mean eGFR levels were assessed in patients with pure and mixed Class V lupus nephritis.

Results: A total of 80 patients with Class V lupus nephritis continued treatment in AURORA 2, 31 with pure Class V disease
and 49 with mixed lesions. Mean baseline UPCR was 3.4 and 3.3 mg/mg in patients with pure Class V disease treated with
voclosporin and control, respectively, and 3.4 and 3.9 mg/mg in voclosporin- and control-treated patients with mixed
lesions. The differences between treatment arms in UPCR reductions were apparent within the first month and sustained
at three years in both pure and mixed disease. For patients with pure Class V disease, the median times to UPCR ≤0.5
mg/mg were 3.6 and 8.3 months in the voclosporin and control arms, respectively (HR 1.93; p=0.167, Figure 1). For patients
with mixed lesions, the median times to this outcome were 3.7 and 18.0 months, respectively (HR 5.07; p< 0.0001). Mean
corrected eGFR levels were similar in all treatment arms and stable throughout the study (Figure 2).

Analysis of AURORA 2 patients with Class V disease includes pooled data from AURORA 1 and AURORA 2. Time to UPCR ≤0.5 mg/mg was
assessed with a Kaplan Meier analysis. UPCR, urine protein creatinine ratio.

Analysis of AURORA 2 patients with Class V disease includes pooled data from AURORA 1 and AURORA 2. Renal function was assessed with
corrected eGFR (Chronic Kidney Disease Epidemiology Collaboration equation) using a prespecified ceiling of 90 mL/min/1.73 m2. Analysis of
LS mean corrected eGFR over time includes data from a follow up visit at four weeks after study drug discontinuation. CI, confidence interval;
eGFR, estimated glomerular filtration rate; FUP, follow up; LS, least squares.
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Conclusion: Voclosporin-treated patients with pure and mixed Class V lupus nephritis saw substantial reductions in UPCR
that occurred faster than in those treated with MMF and low-dose steroids alone. Voclosporin may be beneficial in limiting
the negative long-term impact of proteinuria in this population.

Disclosure: A. Saxena, Eli Lilly, AstraZeneca, GlaxoSmithKlein(GSK), Kezar Life Sciences, Bristol-Myers
Squibb(BMS); D. Caster, Aurinia, Chinook, GlaxoSmithKlein(GSK), Calliditas, Travere; S. Almaani, Aurinia Pharma-
ceuticals, Kezar; A. Rosales, Aurinia Pharmaceuticals; H. Leher, Aurinia Pharmaceuticals.
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Background/Purpose: Voclosporin, a novel calcineurin inhibitor, is approved for the treatment of adults with lupus nephritis
in combination with background immunotherapy and was successfully tested in two pivotal trials, AURA-LV (Phase 2) and
AURORA 1 (Phase 3). Pooled data from these trials showed that adding voclosporin to mycophenolate mofetil (MMF) and

Post hoc analysis of time to UPCR endpoints includes pooled data from the 23.7 mg BID voclosporin arms and control arms in AURA-LV and
AURORA 1. Data include up to 48 weeks from AURA-LV and up to 52 weeks from AURORA 1. Patients with mixed Class III/V or IV/V are included
in the overall analysis but not the individual analyses for pure Class III, Class IV, or Class V. a) Includes all biopsy classes in AURORA 1 and AURA-
LV. b) p-value vs control. c) Values not determinable due to either the endpoint not being met by 50% of the cohort within the study period or lim-
ited additional patients achieving the endpoint after the median timepoint but before the end of the study. CI, confidence interval; HR, hazard ratio;
ND, not determinable; UPCR, urine protein creatinine ratio.
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low-dose steroids resulted in significantly more patients achieving urine protein creatinine ratio (UPCR) reductions of ≥50%
from baseline at one year; the median time to this endpoint was also significantly shorter in the voclosporin arm.

As reduced proteinuria at one year is the best predictor of improved long-term renal outcomes in lupus nephritis, we have
analyzed the impact of voclosporin on the time to proteinuria reduction by biopsy class in pooled data from the AURA-LV
and AURORA 1 trials.

Methods: Both trials enrolled patients with biopsy-proven lupus nephritis (Class III, IV, or V ± III/IV), proteinuria ≥1.5 mg/mg
(≥2 mg/mg for Class V) and estimated glomerular filtration rate (eGFR) >45 mL/min/1.73 m2. The pooled analysis included
268 and 266 patients in the voclosporin and control arms, respectively. All patients received MMF (target 2 g/day) and ste-
roids (target dose 2.5 mg/day byWeek 16). For this post-hoc analysis, hazard ratios (HR) for the times to UPCR ≤0.5 mg/mg
and UPCR reduction ≥50% from baseline were analyzed by biopsy class.

Results: Voclosporin resulted in faster times to both UPCR ≤0.5 mg/mg and UPCR reduction ≥50% from baseline in the
overall study population and across individual biopsy classes (HR >1; Table 1). Median times to UPCR ≤0.5 mg/mg and
UPCR reduction ≥50% from baseline for patients with pure Class III disease were significantly shorter for voclosporin-treated
patients than control: 142 vs 372 days and 25 vs 84 days, respectively. The median time to UPCR reduction ≥50% was fas-
ter in pure Class IV patients treated with voclosporin as well (29 vs 57 days); voclosporin-treated patients achieved a UPCR

Post-hoc analysis of time to UPCR endpoints includes pooled data from the 23.7 mg BID voclosporin arms and control arms in AURA-LV and
AURORA 1. Data include up to 48 weeks from AURA-LV and 52 weeks from AURORA 1. UPCR, urine protein creatinine ratio.

Post-hoc analysis of time to UPCR endpoints includes pooled data from the 23.7 mg BID voclosporin arms and control arms in AURA-LV and
AURORA 1. Data include up to 48 weeks from AURA-LV and 52 weeks from AURORA 1. UPCR, urine protein creatinine ratio.

707



≤0.5 mg/mg in a median of 142 days while in the control arm, more than 50% of patients did not achieve this endpoint during
the one-year study. Differences between voclosporin and control arms for Class III and Class IV were apparent within the first
month of treatment and sustained at one year (Figures 1, 2). Patients with pure Class V disease took the longest to achieve
both endpoints; the difference between arms was not statistically significant.

Conclusion: The addition of voclosporin to MMF and low-dose steroids resulted in earlier reductions in proteinuria across all
biopsy classes. This analysis supports the efficacy results observed in the individual AURA-LV and AURORA 1 trials, indicat-
ing faster time to response, when voclosporin is added to standard of care agents MMF and steroids.

Disclosure: A. Askanase, AstraZeneca, GlaxoSmithKlein(GSK), Aurinia, Amgen, Pfizer, Idorsia, Eli Lilly, UCB, AbbVie/
Abbott, Janssen, Bristol-Myers Squibb(BMS); L. Hodge, Aurinia Pharmaceuticals; V. Birardi, Aurinia Pharmaceuticals;
H. Leher, Aurinia Pharmaceuticals.
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Background/Purpose: Pooled data from the Phase 2 AURA-LV and Phase 3 AURORA 1 studies demonstrated that add-
ing voclosporin, a novel calcineurin inhibitor, to mycophenolate mofetil (MMF) and low-dose steroids resulted in significantly
higher complete renal response rates at 24 weeks in AURA-LV (32.6% vs 19.3%; odds ratio [OR] 2.03; p=0.045) and
52 weeks in AURORA 1(40.8% vs 22.5%; OR 2.65; p< 0.0001) in patients with lupus nephritis.

The European League Against Rheumatism and European Renal Association (EULAR/ERA) published updated treatment
recommendations for lupus nephritis with targeted reductions in proteinuria over the course of the first year of therapeutic
intervention. Here we report on a post-hoc analysis of pooled data from the similarly-designed 48-week AURA-LV and
52-week AURORA 1 studies based on the recommended treatment targets.

Methods: AURA-LV and AURORA 1 enrolled patients with biopsy-proven active lupus nephritis (Class III, IV, or V ± III/IV) and
proteinuria ≥1.5 mg/mg (≥2 mg/mg for Class V). Pooled data included 268 patients in the voclosporin arm and 266 patients
in the control arm; all patients received MMF (target dose 2 g/day) and low-dose steroids (target dose 2.5 mg/day by week
16 according to protocol-defined steroid taper). We assessed the following EULAR/ERA treatment targets: ≥25% reduction
in urine protein creatinine ratio (UPCR) at 3 months, ≥50% reduction in UPCR at 6months, UPCR ≤0.7 mg/mg at 12months,
and steroid dose ≤7.5 mg/day at 12 months.

Results: After;3 months of treatment, 78.4% of patients in the voclosporin group and 62.4% of patients in the control group
achieved ≥25% reduction in UPCR (odds ratio [OR] 2.25; 95% confidence interval [CI] 1.52, 3.33; p< 0.0001). The percent-
age of patients achieving a reduction of ≥50% in UPCR at 6 months was also significantly greater in the voclosporin arm
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(66.0% vs 47.0%, respectively; OR 2.24; CI 1.57, 3.21; p< 0.0001). At 12 months, 52.6% and 33.1% of the voclosporin and
control arms, respectively, had achieved a UPCR ≤0.7 mg/mg (OR 2.52; CI 1.75, 3.63; p< 0.0001). A total of 89.6% and
82.8% of patients in the voclosporin and control arms, respectively, had reached the recommended steroid dose of ≤7.5
mg/day at 12 months. The proportion of patients achieving a UPCR ≤0.7 mg/mg and having a steroid dose ≤7.5 mg/day
at 12 months was 44.4% in the voclosporin arm and 27.1% in the control arm (OR 2.42; CI 1.66, 3.53; p< 0.0001).

Conclusion: The addition of voclosporin to a background regimen of MMF and low-dose steroids in patients with lupus
nephritis significantly increased the likelihood of achieving the 3-, 6-, and 12-month UPCR targets of therapy recommended
by EULAR/ERA.

Analysis includes pooled data from the voclosporin 23.7 mg BID and control arms in AURA-LV and AURORA 1. CI, confidence interval; OR, odds
ratio; UPCR, urine protein creatinine ratio.

Analysis includes pooled data from thevoclosporin 23.7 mg BID and control arms in AURA-LV and AURORA 1.CI, confidence interval; OR, odds
ratio; UPCR, urine protein creatinine ratio.
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Background/Purpose: The AURORA 1 study demonstrated that addition of voclosporin to MMF and low-dose steroids
significantly increased complete renal response rates at 52 weeks, with efficacy maintained for an additional 24 months in
patients with lupus nephritis (LN) who continued treatment in the AURORA 2 continuation study.

Due to the differences in treatment response across ethnicities observed with other LN therapies, we performed a post-hoc
analysis to investigate the safety and efficacy of voclosporin in Hispanic and Latino patients using 3 years of pooled data
from the Phase 3 AURORA 1 and AURORA 2 studies.

Methods: Key inclusion criteria for AURORA 1 included biopsy-proven LN, proteinuria ≥1.5 mg/mg (≥2 mg/mg for Class V)
and eGFR >45 mL/min/1.73 m2. Patients completing AURORA 1 who were eligible to enter AURORA 2 continued on the
same blinded therapy (voclosporin or placebo in combination with MMF and low-dose steroids). Voclosporin was compared

Post-hoc analysis of AURORA 2 patients for time to UPCR endpoints includes data from AURORA 1 and AURORA 2. Events that occurred at any
point during the three-year study period were included in the analysis. Hazard ratios >1 indicate events occurring earlier in the voclosporin arm
compared to control. Median time-to-event (CI) calculated using Kaplan Meier methods. aValues not determinable due to either the endpoint
not being met by 50% of the cohort within the study period or limited additional patients achieving the endpoint after the median timepoint but
before the end of the study. bp-value vs control. CI, confidence interval; HR, hazard ratio; ND, not determinable; UPCR, urine protein creatinine
ratio.
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to control in the overall AURORA 2 study population as well as patients identifying as Hispanic or Latino. Hazard ratios
(HR) were calculated for times to UPCR ≤0.5 mg/mg and UPCR reduction ≥50% from baseline. Safety outcomes were also
assessed.

Results: A total of 116 and 100 patients in the voclosporin and control arms, respectively, continued in AURORA 2. Of the
39 and 33 patients in each arm, respectively, who identified as Hispanic or Latino, 29 (74.4%) and 20 (60.6%) achieved a
UPCR ≤0.5 mg/mg during the 3-year study period (Table 1). As was observed in the overall study population,
voclosporin-treated Hispanic and Latino patients achieved this endpoint significantly faster than control-treated patients,
with a median time to event of 4.6 and 18.0 months, respectively (HR 2.09, p=0.0173). A ≥50% reduction in UPCR was
achieved by all Hispanic and Latino patients treated with voclosporin and 30 (90.9%) control-treated patients; consistent

Analysis includes events starting on or after the first dose of study drug in AURORA 1 up to 30 days after the last dose in AURORA 2 and all events
of death reported during study follow-up. AE, adverse event.

Post-hoc analysis of AURORA 2 patients for mean corrected eGFR and serum creatinine includes pooled data from AURORA 1 and AURORA
2. Renal function was assessed with corrected eGFR (Chronic Kidney Disease Epidemiology Collaboration equation) using a prespecified ceiling
of 90 mL/min/1.73 m2. Analysis of LS mean corrected eGFR and mean serum creatinine over time includes data from a follow up visit occurring
four weeks after study drug discontinuation. CI, confidence interval; eGFR, estimated glomerular filtration rate; FUP, follow-up; LS, least squares.
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with the overall study population, treatment with voclosporin led to a significantly shorter median time to this endpoint in His-
panic and Latino patients (1.0 vs 2.7 months, HR 2.26, p=0.0027). Differences between treatment arms for both UPCR end-
points were sustained at 3 years. Adverse event rates were comparable between arms (Table 2); mean levels of serum
creatinine and eGFR were similar in both arms and stable over the 3-year period (Figure 1).

Conclusion: Patients treated up to 3 years with voclosporin achieved meaningful and sustained reductions in UPCR and
achieved those reductions significantly faster than patients treated with MMF and steroids alone. The findings of this analysis
of Hispanic and Latino patients are consistent with the long-term safety and efficacy of voclosporin observed in the overall
study population.

Disclosure: E. Ginzler, Aurinia Pharma; A. Saxena, Eli Lilly, AstraZeneca, GlaxoSmithKlein(GSK), Kezar Life Sciences,
Bristol-Myers Squibb(BMS); V. Bal, Aurinia Pharmaceuticals Inc.; V. Birardi, Aurinia Pharmaceuticals; H. Leher, Auri-
nia Pharmaceuticals.
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Background/Purpose: In patients with SLE, achieving remission is a treat-to-target goal. Remission is associated with
lower rates of hospitalization and damage accrual and better quality of life, but is difficult to attain using the Definition of
Remission In SLE (DORIS), as treatments to improve remission rates are limited.1 Using the DORIS,1 we investigated the fre-
quency of remission with anifrolumab, a type I interferon receptor antibody, in the TULIP-1 (NCT02446912) and TULIP-2
(NCT02446899) trials.2,3

Methods: Pooled phase 3 data were analyzed in patients with moderate to severe SLE on standard of care who received
intravenous anifrolumab 300 mg (n=360) or placebo (n=366) (monthly for 48 weeks) in the randomized, 52-week TULIP tri-
als. All patients met the SLE 1997 ACR criteria. DORIS response was defined as clinical SLE Disease Activity Index 2000
(cSLEDAI-2K)=0, Physician’s Global Assessment (PGA)< 0.5 (0–3), prednisone or equivalent dose ≤5 mg/day, no use of
restricted medications, and no premature discontinuation of study drug.1 Remission rate by timepoint, time to first remis-
sion, cumulative/percentage of time and proportion of consecutive visits in remission were compared between treatment
groups using the Cochran–Mantel–Haenszel (CMH) approach, logistic regression, Cox regression, and analysis of covari-
ance. All P-values are nominal.

Results: Baseline disease activity and SLE therapies were generally well balanced between the treatment groups. Remis-
sion rates generally increased over time, with nearly 10% of anifrolumab-treated patients (35/360) achieving remission
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between Weeks 36 and 52 compared with 3% for placebo. Remission was first achieved earlier in patients treated with ani-
frolumab 300 mg compared with placebo (Figure) (time to first remission, hazard ratio 2.4, 95% confidence interval [CI] 1.5–
3.8, P< 0.001). The differences in remission rates based on the CMH analysis were higher in the anifrolumab 300-mg group
vs placebo at all timepoints fromWeek 28 to Week 52 (all P< 0.05). More cumulative time (P< 0.001) and percentage of time
(P< 0.001) were spent in remission by patients receiving anifrolumab than placebo, and cumulative time in remission thresh-
olds of ≥20% (odds ratio [OR] 2.7, 95% CI 1.5–5.1, P=0.002) and ≥50% (OR 3.5, 95% CI 1.1–11.0, P=0.029) also favored
anifrolumab. Anifrolumab-treated patients were more likely to be in sustained remission for ≥3 consecutive monthly visits
(OR 2.5, 95% CI 1.4–4.4, P=0.003), ≥5 consecutive monthly visits (OR 3.1, 95% CI 1.3–7.0, P=0.008), or ≥7 consecutive
monthly visits (OR 5.6, 95% CI 1.6–19.7, P=0.007).

Conclusion: Nearly 10% of anifrolumab-treated patients achieved remission, suggesting that DORIS response is an attain-
able outcome for patients with SLE treated with anifrolumab, and was associated with earlier, more frequent, more pro-
longed, and more sustained achievement of remission compared with placebo.

References:

1. van Vollenhoven RF, et al. Lupus Sci Med. 2021;8:e000538.
2. Morand EF, et al. N Engl J Med. 2020;382:211–21.
3. Furie RA, et al. Lancet Rheumatol. 2019;1:e208–19.
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tech, GlaxoSmithKline, Janssen, Novartis, Servier, UCB, EMD Soreno; R. Furie, AstraZeneca, Biogen; I. Bruce, Astra-
Zeneca, GlaxoSmithKline, Janssen, Eli Lilly, UCB;G. Abreu, AstraZeneca; R. Tummala, AstraZeneca;H. Al-Mossawi,
AstraZeneca; C. Lindholm, AstraZeneca.

713



Abstract Number: 0360

Longitudinal Variation of Proteomic Biomarkers That Correlate with
Efficacy Endpoints: Results from a Phase 3 Trial of Anifrolumab in
Moderate to Severe Systemic Lupus Erythematosus

Mark Lazarus1, Paul Newcombe1, Richard A. Furie2, Philip Brohawn3, Wendy White3, Dominic Sinibaldi3, Nicola Ferrari1,
Raj Tummala3, Hussein Al-Mossawi1, Edward Vital4, Eric F. Morand5, Daniel Muthas6 and Madhu Ramaswamy3,
1AstraZeneca, Cambridge, United Kingdom, 2Northwell Health, Great Neck, NY, 3AstraZeneca, Gaithersburg, MD,
4University of Leeds, Leeds, England, United Kingdom, 5Monash University, Melbourne, Australia, 6AstraZeneca,
Gothenburg, Sweden

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (0343–0371) SLE – Treatment Poster I
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: Phase 2/3 clinical trials in patients with moderate to severe SLE have demonstrated that anifrolu-
mab, a monoclonal antibody blocking IFNAR1, produced better clinical outcomes vs standard of care.1-3 Type I IFNs (IFN-
I) have diverse immunostimulatory effects, and the biomarkers and mechanistic pathways modulated by blockade of IFN-I
pathway activation with anifrolumab, as well as those associated with the observed clinical improvements, have not been
studied. The aim of the present study was to identify treatment-specific proteomic PD biomarkers that correlate with
BILAG-based Composite Lupus Assessment (BICLA) responder status and other efficacy and immunological endpoints in
TULIP-1 (NCT02446912),2 a phase 3 randomized clinical trial of anifrolumab vs standard of care in moderate to severe SLE.

Methods: Plasma samples were assessed for 96 proteins using multiplexed Luminex assays (86 analytes) and Simoa tech-
nology (10 analytes). Longitudinal mixed-effect models determined which proteins were significantly impacted by anifrolu-
mab vs placebo. Multiple testing was accounted for using the Benjamini-Hochberg False Discovery Rate procedure (0.05
threshold). Relationships between significantly altered serum protein concentrations and clinical changes were assessed
using regression analysis and repeated measure correlation (RMCORR).4 All binary, continuous, and clinical response score
measures analyzed are shown in Table.

Results: A total of 316 patients from the TULIP-1 trial, that fulfilled the 1997 ACR criteria for SLE, were included in this study.
Longitudinal assessment of 1-year trajectories identified 16 proteins that were differentially associated with anifrolumab vs
placebo treatment across all patients, with a larger number (29 proteins) significantly associated in the 80% of patients with
high baseline IFN gene signature. Regression and RMCORR analysis of these 29 proteins revealed multiple proteins that
correlated with improvements in BILAG, SLEDAI, and Cutaneous LE Disease Area and Severity Index (CLASI), key
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serological measures (in particular, anti–dsDNA, C3, and C4), and all hematological measures. Only MCP-2/CCL8 and TNF
had changes that significantly correlated with 1-year BICLA response. Several other proteins associated with macrophage
activation, including CD163, MCP-1/CCL2, MIP-3β/CCL19, and IFN-γ, were also associated with anifrolumab treatment
and had changes that correlated significantly with 1-year clinical outcomes.

Conclusion: These results suggest a mechanistic role for MCP-2 and TNF in anifrolumab-associated BICLA response and that
anifrolumab treatment modulates macrophage responses and activation. Anifrolumab treatment of patients with moderate to
severe SLE suppresses multiple type I IFN–mediated immune proteins that correlate significantly with positive clinical outcomes.
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Background/Purpose: Anifrolumab is a monoclonal antibody to IFN-α receptor 1 that inhibits type I IFN signaling. In the phase
3 TULIP-1 and TULIP-2 trials, anifrolumab resulted in a decreased type I IFN gene signature and favorable clinical outcomes com-
pared to standard of care (SOC) in adult patients withmoderate to severe SLE.1-3 The current analysis sought to identify biomarkers
associated with anifrolumab treatment using transcriptomic assessments of longitudinal whole blood samples from these trials.

Methods: All patients fulfilled the 1997 ACR criteria for SLE. Whole blood was collected at baseline, Week 24, and Week
52 from 502 patients receiving anifrolumab (300 mg) or placebo plus SOC and were assessed for transcriptomics using
genome-wide RNA sequencing. Low count genes (< 5 counts in >50% of the samples) were excluded from differential
expression analysis. A longitudinal mixed-effect model assessed if individual genes were statistically different between ani-
frolumab and placebo groups at Weeks 24 and 52 from baseline. The model was corrected for baseline SLEDAI-2K (≥10
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points) and oral glucocorticoids dose (≥10 mg/day) as stratification factors. Multiple testing correction was performed using
the Benjamini–Hochberg False Discovery Rate (FDR) procedure. Week 52 results were used in the pathway analysis using
Gene Set Enrichment Analysis and MetaBase pathway database, in addition to the blood modules membership analysis.4

Results: Longitudinal analysis of transcriptomic data identified 2780 and 3232 genes that were differentially impacted by anifro-
lumab vs placebo atWeeks 24 and 52, respectively. Of those, 2079 genesweremodulated at both timepoints (FDR< 0.05). Sev-
eral IFN-associated genes, including SIGLEC1, IFI44, IFI44L, IFIT1,MX1, and LAMP3, were significantly downregulated at Week
24 (Figure). Pathway analysis revealed upregulated pathways related to protein translation and synthesis, as well asmultiple type I
IFN and immune responsemechanisms (FDR< 0.01). Importantly, common pathways annotated “NETosis in SLE” and “dysreg-
ulation of germinal center response” were among those most downregulated by anifrolumab. Blood module analysis supported
these findings by showing strong downregulation of the IFN and plasma cell modules, and upregulation of protein synthesis.

Conclusion: Our findings provide mechanistic insights into how type I IFN blockade by anifrolumab affects downstream
pathways that are important in SLE.
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Background/Purpose: LN confers poor prognosis, and there is a lack of effective non-invasive tests to assess disease
activity and treatment response. We previously showed that a set of six urinary biomarkers (NGAL, KIM-1, MCP-1, adipo-
nectin, hemopexin, ceruloplasmin) is sensitive and specific in adult patients with active LN, using renal biopsy as reference.
In pediatric patients, Renal Activity Index for Lupus (RAIL) is effective in distinguishing inactive vs active LN and can differen-
tiate LN treatment responders from non-responders. We hypothesized that the same would be true in adult patients.

Methods: Urine samples were obtained at baseline, Week 12, 24, and 48 from 131 biopsy-proven active Class III and
IV adult patients with LN participating in a phase 2 trial (NCT02547922). Urine samples were also taken at baseline
from a subset of 59 patients with renal BILAG scores C, D, or E from a phase 3 trial with active non-renal SLE
(NCT02446912); RAIL biomarkers were assayed using single-plex assays. All patients fulfilled ≥4 of the 11 ACR SLE
1997 classification criteria. Clinical characteristics comparisons and Wilcoxon rank sum tests comparing urinary bio-
markers between studies were performed, and RAIL scores were calculated. Receiver operator characteristic (ROC)
analyses were conducted assessing the ability of RAIL scores to distinguish patients with renal activity and involve-
ment. In the LN trial, longitudinal creatinine-standardized RAIL (RAIL_cr) scores were compared between non-
responders and patients with complete renal response (CRR), partial renal response (PRR), and urine protein–creatinine
ratio (UPCR) decrease ≥50% (UPCR50). CRR was defined as 24 h UPCR ≤0.7 mg/mg, estimated glomerular filtration
rate (eGFR) ≥60 mL/min/1.73 m2 or a decrease ≥20%, no treatment discontinuation, and no restricted medication use.
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For PRR, improvement in 24 h UPCR to < 1.0 mg/mg (if baseline UPCR ≤3 mg/mg) and to ≤3.0 mg/mg (if baseline
UPCR >3 mg/mg) and >50% improvement was required.

Results: Among 131 LN patients, 43% were white, and 83% were female with a median age of 34 years. At baseline,
median (interquartile range) proteinuria (mg/dL), eGFR (mL/min/1.73 m2), and RAIL_cr scores were 2.62 (1.53–4), 91.8
(63.1–125), and 5.59 (4.31–6.47), respectively. In the SLE study (n=59), 76% were white and 93% were female with a
median age of 36 years. Median non-renal SLEDAI-2K score was 12. RAIL biomarker concentrations and median RAIL_cr
scores were higher in the LN group than the SLE group (P< 0.001). ROC analyses, including RAIL score, showed an area
under the curve of 0.8 with an odds ratio of log-transformed RAIL 2.03. In the LN trial at Weeks 12/24/52, there were
25/31/41 patients with CRR, 39/54/60 with PRR, and 40/73/77 with UPCR50, respectively. RAIL_cr scores significantly dif-
ferentiated responders at Weeks 12, 24, and 48 using a Wilcoxon rank sum test (Figure).

Conclusion: RAIL_cr identifies adult SLE patients with active renal disease. Longitudinal RAIL_cr scores differentiate
responders and non-responders to LN treatment. RAIL_cr has novel clinical utility as a non-invasive biomarker signature
to monitor treatment response over time.

Disclosure: H. Brunner, Novartis, Pfizer, GlaxoSmithKline, AbbVie, Astra Zeneca-Medimmune, Biogen, Boehringer,
Bristol-Myers Squibb, Celgene, Eli Lilly, EMD Serono, Idorsia, Cerocor, Janssen, F. Hoffmann-La Roche, Merck, R-
Pharm, Sanofi; C. Lindholm, AstraZeneca; E. Cody, None; P. Devarajan, NIH, BioPorto; B. Huang, None;
D. Sinibaldi, AstraZeneca, Neuraly; M. Ramaswamy, AstraZeneca; J. Knagenhjelm, AstraZeneca; T. Qiu, None;
F. Jones, AstraZeneca; P. Brohawn, AstraZeneca; R. Tummala, AstraZeneca; W. White, AstraZeneca.
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Angiotensin Receptor Blocker (cARB) Use and Cognitive Dysfunction in
Patients with Systemic Lupus

Chrisanna Dobrowolski1, Michelle Barraclough2, Jiandong Su3, Milica Tanic4, Kathleen Bingham5, Leslet Ruttan6,
Dorcas Beaton7, Joan Wither8, Maria Carmela Tartaglia9, Mahta Kakvan3, Nicole Anderson3, Dennisse Bonilla3, Robin
Green6 and Zahi Touma3, 1Icahn School of Medicine at Mount Sinai, New York, NY, 2Schroeder Arthritis Institute, Krembil
Research Institute, University Health Network, University of Toronto, Centre for Epidemiology Versus Arthritis, Division
of Musculoskeletal and Dermatological Sciences, School of Biological Sciences, Faculty of Biology, Medicine and Health,
The University of Manchester, NIHR Manchester Biomedical Research Centre, Manchester University NHS Foundation
Trust, Manchester Academic Health Science Centre, Toronto, ON, Canada, 3Schroeder Arthritis Institute, Krembil
Research Institute, University Health Network and University of Toronto, Toronto, ON, Canada, 4McMaster University,
Toronto, ON, Canada, 5Centre for Mental Health, University Health Network; Department of Psychiatry, University of
Toronto, Toronto, ON, Canada, 6University Health Network-Toronto Rehabilitation Institute, Toronto, ON, Canada,
7Institute for Work & Health, Toronto, ON, Canada, 8Schroeder Arthritis Institute, Krembil Research Institute, University
Health Network, University of Toronto, Toronto, ON, Canada, 9University of Toronto Krembil Neurosciences Centre,
Toronto, ON, Canada

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (0343–0371) SLE – Treatment Poster I
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: Cognitive dysfunction (CD) is detectable in 40% of patients with systemic lupus erythematosus
(SLE). Despite this high prevalence, there are limited treatment options for this detrimental condition. Preliminary murine
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studies show potential for targeting microglial activation as a treatment of SLE-CD, which may be ameliorated with centrally-
acting angiotensin converting enzyme inhibitor (cACEi) and angiotensin receptor blocker (cARB) use. The aim of this study is
to determine if there is an association of cACEi/cARB use with SLE-CD in a ‘real world’, human SLE cohort.

Methods: The American College of Rheumatology (ACR) neuropsychological battery was administered to consecutive SLE
patients at a single academic health center at 0, 6 and 12 months. Scores were compared to sex- and age-matched control
subjects. Clinical and demographic data were gathered at each visit. The primary outcome was CD defined as dysfunction in
32 cognitive domains. The primary predictor was total cumulative dose of cACEi/cARB in milligrams per kilogram (mg/kg),
recorded as an equivalent Ramipril dose. Odds Ratio (OR) and 95% confidence interval (CI) of CD with respect to cACEi/
cARB use was determined through generalized linear mixed modelling.

Results: 300 participants, meeting 2019 EULAR/ACR classification criteria for SLE, that represent 676 visits were included
in the analysis. The majority of participants were female (89%), Caucasian (54%) and college or university educated (79%).
Mean age at enrolment was 41±12 years, SLEDAI score (disease activity) 3.3±3.8 and SDI score (damage) (excluding CD)
1.0±1.4. Fifty-three (18%) participants were taking a cACEi or cARB, with a mean cumulative dose of 236mg/kg. One hun-
dred sixteen participants (39%) met our criteria for CD. Caucasian ethnicity, current employment and higher cumulative aza-
thioprine dose each had a protective effect with respect to CD; increasing Fatigue Severity Score was associated with higher
odds of CD (Table 1). Use of cACEi/cARB and cACEi/cARB cumulative dose were both selected out of the multivariable
model (Table 1). The null model (without any predictor) shows that 74% of the variability was explained by inter-patient differ-
ences in our study. Sensitivity analysis using propensity scores also failed to find a significant effect of cACEi/cARB on CD
in SLE.

Conclusion: Our findings do not support the mechanistic literature, which suggests that cACEi and cARBs may be protec-
tive for CD associated with SLE. However, there are many limitations to our work. This study was designed retrospectively,
based on data collected as part of a larger, longitudinal cohort study. As such, our sample size of those taking cACEi/cARBs
was small and the cACEi/cARBs were mainly prescribed for hypertension. Hypertension has been linked to a risk of CD and
so our study sample may have been biased. Despite these important limitations, this is the first study to examine the

Table 1: Multivariable generalized linear mixed model: Cognitive dysfunction* versus select variables
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association between cACEi/cARB use and SLE-CD and is an important step to examining this potential therapeutic avenue
for those with SLE-CD. Greater insight is anticipated from a randomized clinical trial which is currently underway.

Disclosure: C. Dobrowolski, None; M. Barraclough, None; J. Su, None; M. Tanic, None; K. Bingham, None;
L. Ruttan, None; D. Beaton, None; J. Wither, AstraZeneca, Pfizer; M. Tartaglia, None; M. Kakvan, None;
N. Anderson, None; D. Bonilla, None; R. Green, None; Z. Touma, None.
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Background/Purpose: SLE is a heterogeneous illness that often manifests with skin and/or joint diseases.1 BIIB059 is a
humanized monoclonal antibody that binds to BDCA2, a receptor exclusively expressed on plasmacytoid dendritic cells,
inhibiting the production of Type I interferons, cytokines and chemokines.2 Part A of the LILAC study (NCT02847598) met
its primary endpoint, with a significantly greater reduction in total active joint count with BIIB059 vs placebo (PBO) at Week
24.3 Additional exploratory analyses evaluating changes in joint and skin disease activity are presented here.

Methods: Adults with SLE and active skin and joint manifestations were randomized to receive BIIB059 450 mg (n=64) or
PBO (n=56) subcutaneously at Weeks 2, 4, 8, 12, 16, and 20. Improvements in joint and skin disease activity were assessed
using several endpoints. The proportions of participants (pts) attaining a ≥50% reduction from baseline (BL) in active joint
count using a modified definition (Joint-50 response, post-hoc analysis), or in Cutaneous Lupus Erythematosus Disease
Area and Severity Index – Activity (CLASI-A) score (CLASI-50 response, prespecified exploratory analysis), or a ≥7-point
reduction from BL in CLASI-A score (prespecified exploratory analysis) were assessed over time. Resolution of arthritis, rash,
or both arthritis and rash by the SLE Disease Activity Index 2000 (SLEDAI-2K) was assessed at Week 24 (all ad-hoc analy-
ses). Improvements from Grade A or B at BL in the British Isles Lupus Assessment Group Index 2004 (BILAG-2004) muscu-
loskeletal, mucocutaneous, or both musculoskeletal and mucocutaneous domains were assessed at Week 24 (all ad-hoc
analyses). Data are summarized descriptively.

Results: Greater proportions of BIIB059- vs PBO-treated pts achieved Joint-50 responses, CLASI-50 responses, or a ≥7-point
reduction from BL in CLASI-A score over time (Figure 1). At Week 24, greater proportions of BIIB059-treated pts had resolution
of SLEDAI-2K arthritis or rash comparedwith PBO (Figure 2). A greater proportion of BIIB059- vs PBO-treated pts had resolution
of both SLEDAI-2K domains at Week 24 (14/61 [23.0%] vs 5/52 [9.6%]). Greater proportions of BIIB059-treated pts improved
fromGrade A or B at BL to Grade C or D atWeek 24 in the BILAG-2004mucocutaneous or musculoskeletal domains, compared
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with PBO (Figure 3). Of pts with Grade A or B at BL in both BILAG-2004 domains, a greater proportion of BIIB059- vs PBO-
treated pts improved by at least 1 grade in both domains at Week 24 (27/54, 50.0% vs 15/44, 34.1%).

Conclusion: Among pts with SLE with joint and skin activity at study entry, those receiving BIIB059 had consistent improve-
ments vs PBO in joint, skin, or both manifestations. These data suggest a potential benefit of BIIB059 treatment for joint and
skin manifestations in patients with SLE. Two Phase 3 studies of BIIB059 are currently ongoing.

References:
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2. Pellerin A, et al. EMBO Mol Med 2015;7:464–476
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Funding: This study was funded by Biogen (Cambridge, MA, USA). Writing and editorial support were provided by Selene
Medical Communications (Macclesfield, UK), funded by Biogen.

Figure 1. Proportions of pts with (A) a Joint-50 response, (B) a CLASI-50 response, or (C) a ≥7-point reduction from BL in CLASI-A score over
time. Figure 1A presents the proportion of pts with a ≥50% reduction from BL in active joint count using a modified definition, which was evaluated
by the 28-joint assessment and defined as the sum of joints that were both tender and swollen. Pts included in this post-hoc analysis had ≥4 ten-
der and ≥4 swollen joints at BL, with ≥4 of the swollen joints occurring in the proximal interphalangeal, metacarpophalangeal, or wrist joints. In
Figure 1B and C, only pts with a BL CLASI-A score of ≥8 were included in these prespecified exploratory analyses. In Figure 1A–C, pts who expe-
rienced treatment failure or who discontinued treatment were considered to be non-responders. BL, baseline; CLASI, Cutaneous Lupus Erythe-
matosus Disease Area and Severity Index; CLASI-A, CLASI-Activity; PBO, placebo; pts, participants
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Figure 2. Proportions of pts with resolution of (A) arthritis or (B) rash by SLEDAI-2K at Week 24. Resolution was defined as a change from ‘Pres-
ent’ at BL to ‘Absent’ at Week 24 in SLEDAI-2K arthritis (A) or rash (B). Only pts with a positive arthritis (A) or rash (B) item on the SLEDAI-2K ques-
tionnaire at BL were included in these analyses. Data from pts enrolled under protocol version 1 were only included in the arthritis analysis if, based
on assessment of 28 joints, they had ≥4 tender and ≥4 swollen joints at BL, with ≥4 of the swollen joints occurring in the proximal interphalangeal,
metacarpophalangeal, or wrist joints. Pts who experienced treatment failure or who discontinued treatment were considered as not having reso-
lution; such pts were considered as non-responders at visits following treatment failure or discontinuation. Pts who completed treatment but had a
missing score at any primary timepoint are classified as non-responders for that timepoint. BL, baseline; PBO, placebo; pts, participants; SLEDAI-
2K, Systemic Lupus Erythematosus Disease Activity Index 2000

Figure 3. Proportions of pts with an improvement from BL in the BILAG-2004 (A) musculoskeletal or (B) mucocutaneous domains at Week 24.
Only pts with Grade A or B at BL in the BILAG-2004 musculoskeletal (A) or mucocutaneous (B) domains were included in these ad-hoc analyses.
Missing data were imputed via last observation carried forward, with the worse of BL or last visit before treatment failure carried forward for pts who
experienced treatment failure. Pts were censored after treatment discontinuation. BILAG-2004, British Isles Lupus Assessment Group Index
2004; BL, baseline; PBO, placebo; pts, participants
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Background/Purpose: BIIB059 is a humanized monoclonal antibody against BDCA2, a receptor exclusively expressed on
plasmacytoid dendritic cells, which are implicated in the pathogenesis of cutaneous lupus erythematosus (CLE).1,2 Part B of
the randomized, Phase 2 LILAC study (NCT02847598) demonstrated a statistically significant dose-response relationship
on percent change in Cutaneous Lupus Erythematosus Disease Area and Severity Index – Activity (CLASI-A) score from
baseline (BL) to Week 16 for BIIB059 vs placebo (PBO) in participants (pts) with active CLE.3 Here, we report additional effi-
cacy outcomes.

Methods: In LILAC Part B, adults with histologically confirmed active CLE, with or without systemic manifestations, and
adjudicated BL CLASI-A scores of ≥8 were randomized to receive BIIB059 50 mg, 150 mg, or 450 mg, or PBO subcutane-
ously at Weeks 0, 2, 4, 8, and 12. All outcomes were assessed post hoc at Week 16 unless otherwise stated. The propor-
tions of pts achieving 20%, 50%, or 70% reductions in CLASI-A scores from BL (CLASI-20, CLASI-50, and CLASI-70
responses, respectively) were assessed over time, as were those achieving CLASI-A scores of ≤1 (clear skin) or ≤3 (almost
clear skin). Improvements from BL to Week 16 in CLASI-A scores were assessed in subgroups with BL CLASI-A scores of
< 10 (mild disease) vs ≥10 (moderate/severe disease), and in pts with or without systemic lupus erythematosus (SLE) (pre-
specified exploratory subgroup analyses). The proportions of pts achieving reductions from BL to CLASI-A scores of ≤1,
≤3, ≤6, and ≤8 were analyzed for the subgroups with BL CLASI-A scores of < 10 and ≥10.

Results: Mean (standard deviation) CLASI-A scores at BL were 15.2 (8.8), 18.4 (8.7), 16.5 (8.8), and 16.5 (8.5) for the
BIIB059 50-mg (n=26), 150-mg (n=25), 450-mg (n=48), and PBO (n=33) groups, respectively. Greater proportions of
BIIB059-treated pts achieved CLASI-20, CLASI-50, or CLASI-70 responses vs PBO for all doses starting from Week
4 onwards (Figure 1). Although pt numbers were small, greater proportions of BIIB059-treated pts vs PBO achieved
CLASI-A scores of ≤1 or ≤3 at Week 16 (Figure 2). All BIIB059-treated groups had greater percent reductions in CLASI-A
scores vs PBO atWeek 16, regardless of BL score (< 10, n=26 or ≥10, n=106) (Figure 3) or presence of SLE (not illustrated).
Higher proportions of pts treated with BIIB059 50 mg, 150mg, or 450mg achieved CLASI-A scores of ≤1, ≤3, ≤6, and ≤8 vs
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PBO at Week 16 regardless of BL score (< 10 or ≥10, not illustrated), with one exception: in the subgroup with BL CLASI-A
scores of < 10, two pts in the BIIB059 150 mg group achieved a CLASI-A score of ≤1 at Week 16, vs none in the other
groups.

Figure 1. Proportions of pts achieving a CLASI-20, CLASI-50, or CLASI-70 response over time. Pts who experienced treatment failure or who dis-
continued treatment were considered to be non-responders at visits after treatment failure or treatment discontinuation. Pts who completed treat-
ment but had a missing score at any primary timepoint were classified as non-responders for that timepoint. For pts from protocol Version 1 Part B
who completed treatment up to Week 12 but could not reconsent to protocol Version 2, Week 16 binary response was derived based on imputed
continuous response. CLASI, Cutaneous Lupus Erythematosus Disease Area and Severity Index; PBO, placebo; pts, participants

Figure 2. Proportions of pts achieving CLASI-A scores of ≤1 or ≤3 at Week 16. Pts who achieved CLASI-A scores of ≤1 are also included in the
numbers of pts who achieved CLASI-A scores of ≤3. For pts from protocol Version 1 who completed treatment up to Week 12 but could not
reconsent to protocol Version 2, Week 16 data were imputed using the predicted value from the MMRM for the absolute value. The worse obser-
vation of BL or last visit before treatment failure carried forward was used to impute values for all visits following treatment failure. BL, baseline;
CLASI-A, Cutaneous Lupus Erythematosus Disease Area and Severity Index – Activity; MMRM, mixed-effect model with repeated measurement;
PBO, placebo; pts, participants
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Conclusion: Compared with PBO, greater improvements in skin disease activity were consistently observed in pts treated
with BIIB059, independently of disease severity at BL. These results support the continued development of BIIB059 in CLE.
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Figure 3. Decreases from BL in CLASI-A scores at Week 16 in pts with a BL CLASI-A score of <10 and ≥10. Least squares mean (SE) percent
change in CLASI-A score from BL to Week 16 was determined using an MMRM with treatment group, study visit, study visit-by-treatment inter-
action, DLE (presence vs absence), and BL CLASI-A score (≤10 or >10) as fixed covariates. The MMRM used an unstructured covariance struc-
ture. For pts considered treatment failures, the worse of BL or last visit before treatment failure carried forward was used to impute values for all
visits following treatment failure. Data after pts’ treatment discontinuation are censored. N values represent the modified intent-to-treat population
by treatment. BL, baseline; CLASI-A, Cutaneous Lupus Erythematosus Disease Area and Severity Index – Activity; DLE, discoid lupus erythema-
tosus; LS, least squares; MMRM, mixed-effect model with repeated measurement; PBO, placebo; pts, participants; SE, standard error
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Background/Purpose: Enpatoran is a selective and potent dual toll-like receptor (TLR) 7/8 inhibitor in development for the
treatment of cutaneous and systemic lupus erythematosus (CLE/SLE). As TLR7/8 mediate immune responses to single-
stranded RNA viruses, we postulated that enpatoran may prevent hyperinflammation and cytokine storm in COVID-19. In
response to the COVID-19 pandemic, we conducted an exploratory trial to assess safety and determine whether enpatoran
prevents clinical deterioration in patients (pts) hospitalized with COVID-19 pneumonia. Pharmacokinetics (PK) and pharma-
codynamics (PD) of enpatoran were also evaluated.

Methods: ANEMONE was a randomized, double-blind, placebo (PBO)-controlled study (NCT04448756). Pts aged 18–
75 years, hospitalized with COVID-19 pneumonia but not mechanically ventilated, with SpO2 < 94% and PaO2/FiO2 ≥ 150
(FiO2 maximum 0.4) were eligible. Those with a history of uncontrolled illness, active/unstable cardiovascular disease and
SARS-CoV-2 vaccination were excluded. Pts received PBO or enpatoran (50 or 100 mg twice daily [BID]) for 14 days, with
monitoring to Day 28 and safety follow-up to Day 60. Primary outcomes were safety and time to recovery (WHO 9-point
scale ≤ 3). Clinical deterioration (time to clinical status > 4, WHO 9-point scale) was a secondary outcome. Exploratory end-
points were enpatoran and biomarker concentrations (cytokines, C-reactive protein [CRP], D-dimer and interferon gene sig-
nature [IFN-GS] scores) over time.

Results: In total, 149 pts received either PBO (n=49), or enpatoran 50 mg (n=54) or 100 mg (n=46) BID. Median age was
50 years (77% < 60 years old), 66% were male, and 50% had ≥ 1 comorbidity. Treatment-emergent adverse events
(TEAEs) were reported by 59% pts, with lower proportions of serious TEAEs reported in the enpatoran groups (50 mg BID
9%; 100 mg BID 2%) vs PBO (18%). Treatment-related TEAEs were reported by 11% pts. There were 3 non-treatment
related deaths. The primary outcome of time to recovery with enpatoran vs PBO was not met; medians were 3.4–3.9 days.
A positive signal in time to clinical deterioration from Day 1 through Day 28 was observed; hazard ratios [95% CI] for enpa-
toran vs PBO were 0.39 [0.13, 1.15] (50 mg BID) and 0.30 [0.08, 1.08] (100 mg BID). Mean enpatoran exposure was
dose-proportional, and PK properties were within expectations. The median (quartile [Q]1–Q3) interleukin-6, CRP and D-
dimer baseline concentration across the groups were 5.7 (4.0–13.5) pg/mL, 30.04 (11.40–98.02) and 0.62 (0.39–1.01)
mg/L, respectively. Baseline IFN-GS scores were similar across groups.

Conclusion: The ANEMONE trial was the first to evaluate the safety and efficacy of a TLR7/8 inhibitor for cytokine storm pre-
vention in an infectious disease. Enpatoran was well tolerated by pts acutely ill with COVID-19 pneumonia. Time to recovery
was not improved by enpatoran, possibly because the patients were younger, with fewer comorbidities, than those in similar
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COVID-19 trials. However, there was less likelihood for clinical deterioration with enpatoran than placebo. This trial provides
important safety, tolerability, PK and PD data supporting continued development of enpatoran in SLE and CLE.

Disclosure: J. McKinnon, EMD Serono, Billerica, MA, USA, ViiV Healthcare, Theratechnologies; J. Santiaguel, the
healthcare business of Merck KGaA, Darmstadt, Germany; C. Murta De Oliveira, Pfizer/Wyeth (vaccines); D. Yu,
EMD Serono, Billerica, MA, USA;M. Khursheed, Merck Serono Ltd (an affiliate of Merck KGaA); F. Moreau, EMD Ser-
ono, Billerica, MA, USA; L. Klopp-Schulze, the healthcare business of Merck KGaA, Darmstadt, Germany; J. Shaw,
EMD Serono, Billerica, MA, USA; S. Roy, Ares Trading SA (an affiliate of Merck KGaA); A. Kao, EMD Serono, Billerica,
MA, USA.
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Background/Purpose: Patients with SLE are at increased risk of COVID-19 and its severe outcomes, in part due to the use
of immunosuppressants. We sought to determine the comparative risk of COVID-19 associated with belimumab versus
other immunosuppressant use among patients with SLE.

Methods:We conducted a cohort study using TriNetX, a multi-center electronic health record database including 46 health
care organizations across the United States. We identified patients aged ≥18 with SLE (≥2 ICD codes ≥2 months and
≤2 years apart) without lupus nephritis (per ICD 9/10 codes) who initiated belimumab, azathioprine, methotrexate, myco-
phenolate, or rituximab between 1/2019-8/2021. We conducted parallel analyses comparing initiation of belimumab
vs. each of the other four immunosuppressants. In each analysis, we used propensity score (PS) overlap weighting to bal-
ance covariates, including age, sex, race/ethnicity, geographic region, date of initiation, concomitant medications, comor-
bidities, SLE severity index (Garrison 2013), and healthcare utilization. The outcome of COVID-19 was identified from ICD
codes and laboratory results. We used Cox regression to estimate cumulative incidence and hazard ratios (HRs) of
COVID-19 associated with belimumab use vs. azathioprine, methotrexate, mycophenolate, or rituximab at one and two
years. We then calculated HRs for COVID-19 associated with belimumab use versus combined immunosuppressants using
generalized estimating equations, which addressed correlation within subjects.

Results: Of 71267 patients with SLE, 1885 patients initiated belimumab, 1932 initiated azathioprine, 2196 initiated myco-
phenolate, 2547 initiated methotrexate, and 697 initiated rituximab during the study period (Table 1). 91.8% were female;
mean age was 46.7 years. Glucocorticoids were used by >50%. In each drug-drug comparison, all covariates were bal-
anced with standardized mean differences < 0.01 after PS overlap weighting. In the belimumab vs. azathioprine compari-
son, the incidence of COVID-19 at one year was 2.5% vs. 4.5%, respectively (HR 0.54 [95% CI 0.33-0.90]) (Table 2). At
two years, the incidence was 8.9% vs 10.6% among belimumab and azathioprine users, respectively (HR 0.76 [95% CI
0.50-1.15]). The rates of COVID-19 were numerically lower among belimumab users when compared with mycophenolate,
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methotrexate, and rituximab, but those individual comparisons did not reach significance. The combined HR for COVID-19
associated with belimumab use versus alternative immunosuppressant use was 0.64 (95% 0.42-0.98) at one year and 0.83
(95% CI 0.59-1.16) at two years (Figure 1).

Conclusion:We found that belimumab use was associated with a lower 1-year risk of COVID-19 compared with alternative
SLE immunosuppressants. This effect was moderated at 2 years. As this study period coincided primarily with the alpha var-
iant of SARS-CoV-2, and COVID-19 vaccinations were not widely available until the final months of the study period, we did
not assess the impact of newer variants or vaccination on the risk of COVID-19 among belimumab users. However, our find-
ings provide some reassurance that the risk of COVID-19 for SLE patients using belimumab is similar or lower than that of
other immunosuppressants.

Table 1. Baseline Characteristics of Patients with Systemic Lupus Erythematosus who Initiated an Immunosuppressant Since 2019
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Table 2. Cumulative Incidence of COVID-19 According to Immunosuppressant Treatment for Systemic Lupus Erythematosus

Figure 1. Forest Plot of Hazard Ratios Comparing the 1-Year Risk of COVID-19 Associated with Belimumab Versus Other Immunosuppressant
Use Among Patients with Systemic Lupus Erythematosus
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Background/Purpose: Severe thrombocytopenia in systemic lupus erythematosus (SLE) is characterized by poor
response to glucocorticoids and frequent relapses. Information regarding the risk of relapse with different treatment strate-
gies is quite scant. The aim of this study was to analyze the acute and one-year response of severe thrombocytopenia to dif-
ferent treatment regimens.

Methods: This is a 10 year (2010–2019) retrospective study, in a third-level hospital in Mexico City. We included patients
≥18 years old, fulfilling the 2019 EULAR/ACR criteria for SLE, who were hospitalized because of a platelet count ≤30,000/
� L due to SLE activity. Patients with another autoimmune disease except for antiphospholipid syndrome, thrombocytopenia
due to other etiologies and thrombotic thrombocytopenic purpura were excluded. Remission was defined as a platelet
count ≥100,000/ � L after twelve months of initial treatment and relapse as a platelet count < 100,000/ � L in at least two
determinations. Relapse-free survival was considered as the time period from the date of hospital admission until the relapse
date or up to one year after the initial treatment.

Results: A total of 47 patients were included, 83% were women with a median age of 31 years. During one year follow-up,
17% of patients relapsed. No difference was found between the relapse and no relapse groups regarding the years of SLE
evolution (4 vs 4, p=0.656), APS (62.5% vs 25.6%, p=0.056), SLEDAI-2K (8 vs 7, p=0.875) and platelet count at admission
(7,500/ � L vs 8,000/� L, p=0.765). Table 1.

Cyclophosphamide administration was more frequent in patients without remission (50.0% vs 8.8%, p=0.017). For the time
of relapse-free survival there was no difference in the initial management when using three pulses of 1 g methylprednisolone
vs 40 mg dexamethasone for four days (50.0 vs 44.6 weeks, p=0.480), receiving steroid pulses or 1 mg/kg/day prednisone
as initial glucocorticoid treatment (48.9 vs 42.1 weeks, p=0.646) or splenectomy (49.5 vs 43.7 weeks, p=0.114). Patients
who received rituximab 1 g on days 1 and 15 as acute immunosuppressive therapy had longer relapse-free survival than
those who were treated with cyclophosphamide 500-1200 mg monthly for 6 months (44.8 vs 37.8 weeks, p=0.040). For
maintenance therapy there was no difference in relapse-free survival between using azathioprine 1-2 mg/kg/day or myco-
phenolate mofetil 1-3 g/day (51.2 vs 44.9 weeks, p=0.424). Figure 1.

Conclusion: Demographic and laboratory characteristics do not seem to influence the occurrence of relapse of SLE severe
thrombocytopenia. We found no difference between receiving different IV or oral glucocorticoid regimens. Rituximab pro-
vided a longer relapse-free survival. Our study provides evidence on deciding for a better treatment strategy for SLE severe
thrombocytopenia.
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Data are expressed as number (percentage) or median (interquartile range). Statistical analysis: chi-square test or Fisher’s exact test were used for
nominal variables, and the Mann-Whitney U test was used for numerical variables. SDI: SLICC/ACR Damage Index, US-CPR: Ultra-Sensitive C-
Reactive Protein. *Statistically significant.
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Background/Purpose: Fatigue is among the most prevalent symptoms of systemic lupus erythematosus (SLE) and is
associated with patient distress, work dysfunction, and worse overall health status. The National Institutes of Health (NIH)
PROMIS Fatigue item bank and related short forms have advanced the measurement of fatigue across rheumatologic and
other chronic conditions. The aims of this study were to evaluate the responsiveness of the PROMIS Fatigue 13a and 10a
scores and to establish minimal important difference (MID) estimates in SLE populations.

Relapse-free survival according to the different therapeutic options and their comparisons. A: comparison of different intravenous steroid pulses;
B: difference between starting the steroid as a pulse or orally; C: comparison of acute intravenous immunosuppressive therapy; D: difference
between oral immunosuppressive maintenance treatments. MTP: metilprednisolone, DXM: dexamethasone, PDN: prednisone, RTX: rituximab,
CYC: Cyclophosphamide, AZA: azathioprine, MMF: mycophenolate mofetil, wks: weeks.
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Methods: Pooled data across treatment arms from a 52-week Phase II, placebo-controlled, randomized clinical trial evalu-
ating evobrutinib in SLE were used in this post-hoc analysis (MS200527-0018; NCT02975336). Study participants met at
least 4 of 11 American College of Rheumatology SLE criteria and had an SLE Disease Activity Index (SLEDAI-2K) score of
≥6. Responsiveness and MID were analyzed based on score change from baseline to week 52, using an anchor-based
approach.

Results: At baseline, study participants (n=466) had a mean (standard deviation, SD) age of 40 (12.3) years and 94% were
female. Mean (SD) scores at baseline were 55.5 (8.03), and 55.9 (7.99) for the PROMIS Fatigue 10a and 13a, respectively.
Six suitable anchors were identified and used in the responsiveness analyses. The PROMIS Fatigue 13a and 10a scores
were highly sensitive to both worsening and improvements in fatigue over 52 weeks (standardized response mean >0.3
on all six anchors for worsening and on five anchors for improvement). Score changes of 2.6–4.7 (2.2–5.4) on the PROMIS
Fatigue 13a and 2.5–4.4 (2.5–5.6) on the PROMIS Fatigue 10a are proposed as MID criteria for worsening (improvement) in
fatigue over 52 weeks.

Conclusion: This research extends the evidence underpinning the applicability of the PROMIS Fatigue 13a and 10a in SLE
routine clinical practice and research. The MID estimates established will aid the integration of PROMIS Fatigue scores into
clinical decision-making and facilitate clinician-patient communication.

Disclosure: P. Kamudoni, the healthcare business of Merck KGaA, Darmstadt, Germany; A. Lauer, the healthcare
business of Merck KGaA, Darmstadt, Germany; O. Guenther, the healthcare business of Merck KGaA, Darmstadt,
Germany; C. Vazquez Mateo, EMD Serono, Billerica, MA, USA; K. Cook, the healthcare business of Merck KGaA,
Darmstadt, Germany, AppliedVR.
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Background/Purpose: Childhood-onset systemic lupus erythematosus (cSLE) is often associated with symptoms such as
fatigue, pain, and depressive symptoms that contribute to poor health-related quality of life. Cognitive behavioral therapy
programs such as the Treatment and Education Approach for Childhood-Onset Lupus (TEACH) have been shown to reduce
fatigue and depressive symptoms in pilot testing. However, barriers to access this in-person treatment (e.g., travel distance)
were endorsed by participants. In an effort to reduce these barriers, TEACH was adapted to be delivered remotely with the
help of a patient/caregiver co-investigative team. This ongoing multisite trial is examining the feasibility of the remotely deliv-
ered TEACH program, as well as the effect of TEACH on fatigue, depressive symptoms, and pain compared to standard
medical treatment as usual (TAU). The present study examines and reports on interim results from the trial.

Methods: Youth ages 12-22 years meeting the ACR diagnostic criteria for cSLE were referred to the study from seven rheu-
matology sites across the U.S. and Canada, with a target for 60 patients to complete the study. Participants were screened
for clinical elevations in at least one symptom domain using validated measures (fatigue, PROMIS Fatigue T-Score ≥ 60;
pain, visual analog scale ≥ 3/10; depressive symptoms, Children’s/Beck Depression Inventory T-Score ≥ 60, < 90). Eligible
participants complete assessments at baseline and 8 weeks later and are randomized to six-weeks of TEACH and TAU or
TAU alone in the interim. TEACH is delivered by a live provider of Zoom and consists of six weekly, one-hour sessions.
Recruitment and retention rates were used to assess preliminary feasibility. Paired samples t-tests examined changes in
symptoms before and after treatment.

Results: Of the 154 patients approached by providers and research staff, approximately 45% have agreed to participate.
Sixty-one participants have completed screening measures, with 47 (77%) qualifying for the study. Three (5%) endorsed
severe depressive symptoms, making them ineligible for the study. Retention of enrolled participants remains high (94%).
Those who completed TEACH (n = 15) showed significant reductions in fatigue (t(14) = 4.076, p = 0.001, Mpre = 61.3
± 6.7, Mpost =52.5 ± 6.7) and mood (t(14) = 3.404, p = 0.004, Mpre = 62.4 ± 11.2, Mpost = 53.5 ± 9.7) symptoms, as well
as trending reductions in pain (t(14) = 1.947, p = 0.072, Mpre = 3.2 ± 2.2, Mpost = 3.1 ± 1.7) at the post-assessment.

Conclusion: To date, remotely delivered TEACH appears to be feasible as demonstrated by high retention rates. While the
present investigation was not adequately powered to compare the effects of TEACH to TAU alone, preliminary analyses sig-
nal that TEACH may be beneficial in symptom reduction for youth with cSLE. Future analyses upon the trial’s completion will
determine whether TEACH is more beneficial than standard medical care alone to manage fatigue, pain, and depressive
symptoms in youth with cSLE.

Acknowledgements. We would like to thank the patients, families, and site staff members who have contributed to this
study, including Drs. Katelyn Banschbach and Sarah Baxter who have significantly aided in recruitment at the Seattle
Children’s site.
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Background/Purpose:Musculoskeletal (MSK) symptoms are common in SLE, often associate with debilitating pain requir-
ing immunosuppressive treatment. JBT-101 is a non-psychotropic, non-immunosuppressive, cannabinoid receptor 2 ago-
nist that stimulates resolution of inflammation by increased production of specialized pro-resolving mediators and decreased
production of inflammatory molecules. Our goal was to test efficacy and safety of JBT-101 for treatment of inflammatory
MSK disease in SLE.

Methods: Adults (18-70 years) meeting SLE ACR criteria with active MSK symptoms (SLEDAI arthritis or BILAG 2004 mild/
moderate arthritis), on stable SLE medications and prednisone ≤10 mg daily, with average maximum daily pain scores ≥ 4
on a 10-point numerical rating scale (NRS), were randomized to 12 weeks treatment with placebo (PBO), or 10mg (low),
20mg (med), or 40mg (high) daily of JBT-101. NRS scores were reported daily. Disease activity was assessed at Days
1, 29, 57, 84 and 113; these analyses are pending. The primary endpoint, improvement in NRS score from Days 1 to
84, was analyzed with a mixed effects regression model, that included the screening 7 day average pain NRS and Fibromy-
algia Symptom Scale (FSS) scores as covariates to estimate longitudinal trends in NRS and change over time for each treat-
ment group. NRS data up to last day of study treatment were included except days when narcotic analgesics were taken. A
secondary endpoint, pain category, was defined using the average 7 day NRS prior to study visits: ≤ 1 no pain, ( >1- ≤3)
mild, ( >3-≤7) moderate, >7 severe.

Results: The 101 randomized and treated subjects (Table 1) had a mean screening 7 day average pain NRS=6.6 and mean
FSS score of 15.7. FSS scores ≥13 are consistent with a fibromyalgia diagnosis; 71.3% had FSS scores ≥13. The covariate-
adjusted estimated change in NRS from Days 1 to 84 was not significantly different between groups: -0.3 PBO, -0.9 low,
-1.5 med, -1.2 high (p=.419) (Fig 1). Pairwise-comparisons of active arms versus PBO were not significant (all p >.3, Bonfer-
roni corrected). Among 84 subjects with NRS data at the end of the treatment period at Day 85, pain improved by at least
1 pain category from baseline for 3 (14%) PBO, 10 (45%) low dose, 8 (38%) med dose, and 9 (47%) high dose subjects
(p=0.083 overall, Cochran-Mantel-Haenszel C2; p=0.012 pooled active vs PBO, Pearson’s C2.).
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No grade 4 or 5 adverse events (AEs) were observed (Table 2). 75 subjects experienced at least 1 grade 2 or 3 AE: 20 (80%)
PBO, 19 (79%) low, 21 (78%) mod, 15 (60%) high. 5 subjects experienced treatment-related AEs resulting in study drug dis-
continuation: 1 (4%) med, 4 (16%) high, all were Grade 2. 6 subjects experienced serious AEs: 2 (8%) PBO, 3 (11%) med,
1 (4%) high; all unrelated to study drug. 2 subjects in each active arm experienced severe disease flares (excluding MSK
domain), compared to 3 in PBO.
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Conclusion: JBT-101 was safe and well-tolerated. While the pre-specified mixed effects model did not identify significant
differences between changes in NRS pain scores in active arms vs. PBO, the frequency of pain category improvement at
Day 84 was notably higher in the active arms vs PBO. Further analyses, including those of SLEDAI, BILAG and PGA, may
identify patients most likely to respond to JBT-101. NCT03093402
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Figure 1. Change in Numerical Rating Scale (NRS) scores for pain over time. Daily NRS scores were analyzed with a mixed effects regression
model, that included the screening 7-day average pain NRS and Fibromyalgia Symptom Scale (FSS) scores as covariates.
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Background/Purpose: Infection is a perpetual concern in patients treated with biological therapy. However, long-term real-
world data on infectious profile of AS patients are lacking

The aim of this study was to characterize infection events in a longitudinal cohort of patients with ankylosing spondylitis
(AS) and to identify the risk factors associated with the development of infections receiving biologics therapies in a real-world
setting.

Methods: This was a prospective observational cohort study including AS patients in the KOBIO registry starting a biologics
from December 2012 to April 2020. Infections were evaluated by types or organ during the follow-up period. Infection rates
(IR) per 1,000 person-years were calculated with 95% CI based on Poisson distribution method. Cox proportional hazard
regression models with adjustment of confounding factors was used to estimate hazard ratios (HRs) with 95% CIs for occur-
rence of infection. Confounders included demographics, comorbidities and disease severity index.

Results: : A total of 1610 AS patients were included in the analysis. Most (76.8%) were men and the median age was
37 years with 5.73 median AS duration. 129 infection events occurred during 5020.5 person-years of follow-up. The most
frequent infections were upper and lower respiratory tract (39.8%), followed by herpes zoster (23.7%), skin and soft tissue
(except herpes infection), gastrointestinal tract, and genitourinary tract.

The overall incidence of any infection was 25.7/1000 patient-years (PY) of follow-up (95% confidence interval [CI] 21.5 -
30.5) : 29.5/1000 PY (95% CI 20.6 – 41.1) among those treated with infliximab and biosimilar ; 26.8/1000 PY (95% CI
20.1 – 34.9) among those treated with adalimumab ; 21.5/1000 PY (95% CI 14.1 -31.6) among those treated with golimu-
mab ; 17.8/1000 PY (95% CI 9.5 -30.5) among those treated with etanercept and biosimilar. ; 81.1/1000 PY (95% CI 2.1 –

451.9) among those treated with secukinumab. Significant univariate risk factors for infection were age, ischemic heart dis-
ease, complicated diabetes, solid tumor, abnormal chest x-ray, anemia, and biologics user. In multivariate Cox regression
model, ischemic heart disease, very high disease activity (ASDAS-ESR >3.5), complicated diabetes, abnormal chest x-ray
and current biologics users remained significant.

Conclusion: : We have presented the first epidemiological data on Korean patients with AS for incidence rate and infection
risk by organ-specific using prospective longitudinal real-world data. In the KOBIO-AS registry, the total incidence rate of
infections was 26 events/1000 PY of follow-up, with respiratory infection being the most common, followed by herpes zoster
infection. In this large cohort of AS patients, ischemic heart disease, very high disease activity (ASDAS-ESR >3.5), compli-
cated diabetes, abnormal chest x-ray and current biologics user were risk factors for any infection in this large cohort of
patients with AS, whereas male gender was protective factor for developing infection.

Disclosure: K. Ko, None; S. Moon, None.

Abstract Number: 0373

Factors Associated with Adverse Outcomes in Uveitis Related to
Spondylarthritis (SpA-U)- Development of a Prognostic Outcome Score in
Patients with SpA-U

Cristiana Sieiro Santos1, Isabel Sendino Tenorio1, Carolina Álvarez Castro1, Clara Moriano Morales2, Miguel Cordero
Coma1 and Elvira Díez Álvarez1, 1Complejo Asistencial Universitario de Le�on, Le�on, Spain, 2Hospital Le�on, Le�on, Spain
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Background/Purpose: Uveitis is the most frequent extra-articular manifestation of spondylarthritis (SpA), characterized by
a sudden onset, often unilateral, anterior and recurrent and may be the first clinical manifestation of the disease. The lack of
standardized and validated outcome measures in uveitis makes it difficult to evaluate the efficacy and refractoriness to treat-
ment and determine factors associated with adverse outcomes. The objective of our study was to develop a prognostic out-
come score for patients with uveitis associated with spondylarthritis (SpA-U) and determine factors associated with adverse
outcomes in uveitis associated to SpA-U in patients under systemic treatment.

Methods: The prognostic outcome score was defined by visual acuity, inflammation in anterior chamber (anterior chamber
cells, hypopyon, presence of fibrin, active posterior keratic precipitates), presence of synechia, pupilar membrane, epiretinal
membrane or any complications (macular oedema, vitritis, panuveitis, peripheral ulcerative keratitis), and refractoriness to
2 or more d/csDMARDs (conventional synthetical disease-modifying anti-rheumatic drug) or 1 or more bDMARD (biological
disease-modifying anti-rheumatic drug) treatment. The prognostic outcome score ranked from 0 (good) to 5 (bad). Factors
associated with adverse outcomes in uveitis were studied using linear regression. For categorical factors, marginal averages
and their standard errors are displayed together with linear regression coefficients with 95% confidence intervals (CI). For
continuous factors, averages and standard deviations are reported in addition to linear regression coefficients with 95%
CI. For each variable, two regression coefficients are reported: unadjusted and adjusted for age at diagnosis and sex.

Results: 42 patients were included, 59.5% were male, with a mean age at diagnosis of 36.6±11.9 years and with a total of
190 uveitis outbreaks. Time since diagnosis was 12.5±7.9 years. 64.4% of patients had uveitis as disease onset. 52.4%
were overweight (BMI≥30 kg/m2), 16.7% were former/active smokers. 28.6% of patients had a family history of SpA.
14.3% had 1-2 uveitis outbreaks, 47.6% had 3-5 uveitis outbreaks and 38.1% had 6-11 uveitis outbreaks. 102 (53.7%) uve-
itis outbreaks fulfilled 1 criterion, 38 (20%) uveitis outbreaks fulfilled 2 criteria, 19 (10%) uveitis outbreaks fulfilled 3 criteria and
5 (2.6%) uveitis outbreaks fulfilled 4 or more. The results of the linear regression model revealed that the uveitis was more
severe in patients with smoking history (β=0.34), axial and peripheral involvement (β=0.43), a BASDAI (Bath Ankylosing
Spondylitis Disease Activity Index) >4 (β=0.32), positive HLA-B27 (β=0.29), female sex (β=0.19), patients with CRP (C-
reactive protein) elevation (β=0.002) and a history of bilateral ocular involvement (β=0.32) while shorter disease evolution
(β=-0.02) and normal vitamin D levels (β= -0.03) were associated with a better outcome.

Conclusion: We identified factors associated with adverse outcomes in SpA-U by developing a prognostic outcome score
that integrates ocular inflammatory activity, ocular complications and refractoriness to treatment.

Disclosure: C. Sieiro Santos, None; I. Sendino Tenorio, None; C. Álvarez Castro, None; C. Moriano Morales,

None; M. Cordero Coma, None; E. Díez Álvarez, None.
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The BASDAI Index During Pregnancy
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Background/Purpose: During pregnancy, BASDAI may reflect not only the activity of ankylosing spondylitis (AS), but also
back pain and fatigue, that are associated with the pregnancy itself. Our objective wasto identify BASDAI components with
the most optimal ratio of sensitivity and specificity to assess the activity of AS during pregnancy.

Methods: The study group included 50 pregnant women with AS (modified New York criteria, 1984). Mean age of patients
was 31,6±4,2 years, and disease duration – 132,4±85,8 months. Additionally, 90 healthy pregnant women with no history
of back pain and arthritis were surveyed, the average age in this group was 27,9±6,4 years. Of these, 51 women who were
included in the control group had back pain in at least one trimester.

Control visits were scheduled at 10-11, 20-21, and 31-32 weeks of pregnancy. At each visit, all the women filled out the
BASDAI. A ROC-analysis was performed with the calculation of the area under the curve (AUC) of each BASDAI component
in each trimester of pregnancy.

Results: The AUC value for BASDAI in the 1st trimester was 0,74; the AUC of all BASDAI components exceeded 0,5 with a
maximum value for the severity and duration of morning stiffness – 0,9 and 0,8, respectively, and with a minimum value for
fatigue and back pain – 0,6 in each case. In the 2nd and 3rd trimesters, the AUC values for fatigue and back pain were less
than 0,5, the AUC of morning stiffness components remained 0,8.

Conclusion: Morning stiffness has the highest classification value during pregnancy. Back pain and fatigue in the second
half of pregnancy and BASDAI itself in the 3rd trimester are not sufficiently informative for assessing the activity of AS.

Disclosure: O. Krichevskaya, None; T. Dubinina, None; E. Ilinih, None; S. Glukhova, None; A. Demina, None;
I. Andrianova, None.
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The Presence of Heel Enthesitis on Physical Exploration Is Associated
with Poorer Outcomes After 2 Years of Follow-up in Patients with
Radiographic Axial Spondyloarthritis

Clementina Lopez-Medina1, Maria Angeles Puche Larrubia2, lourdes Ladehesa-Pineda3, Raquel Granados4, Pilar Font5

and Eduardo Collantes5, 1Reina Sofia University Hospital, Rheumatology Department, Jaén, Spain, 2Reina Sofia
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Background/Purpose: Enthesitis represents one of the most important peripheral musculoskeletal manifestation in
patients with axial Spondyloarthritis (axSpA). The prevalence and the burden of the disease associated with this symptom
have been widely studied in axSpA and Psoriatic Arthritis (PsA). However, studies evaluating specifically the heel enthesitis
and its impact over time are scarce. The objectives of this study were: a) to evaluate the prevalence of patients with heel
enthesitis during physical exploration in patients with radiographic axSpA (r-axSpA); b) to evaluate the association of heel
enthesitis with higher Patient Reported Outcomes (PROs); c) to assess the impact of the heel enthesitis on the outcome
measures after two years of follow-up in these patients.

Methods: Observational and prospective study during 2 years of follow-up that included patients with r-axSpA from the
REGISPONSER-AS study (Spanish Rheumatology Spondyloarthritis Registry). The patients were divided into two groups
according to the presence on heel enthesitis on physical exploration during the study visit. The PROs evaluated were the
Global VAS, BASDAI, ASDAS, BASFI and the mental and physical components from the SF12 questionnaire. Linear regres-
sion models were performed using the PROs as the dependent variable and the presence of heel enthesitis as the explana-
tory variable, adjusting for bDMARDs intake and age. The impact of the heel enthesitis on PROs over two years of follow-up
was evaluated using mixed models for repeated measures adjusting for confounders. Finally, the achievement of ASDAS
Low Disease Activity (ASDAS-LDA) and ASDAS Inactive Disease (ASDAS-ID) after 2 years of follow-up between the two
groups were evaluated.
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Results: 749 patients were included (mean age 48.4 years; 75.3%men). 46 (6.1%) patients suffered from heel enthesitis on
the study visit. Patients with heel enthesitis showed an increase (β coefficient, 95%CI) in Global VAS (1.32, 0.52-2.12), BAS-
DAI (1.49, 0.81-2.18), ASDAS (0.45, 0.12-0.77) and BASFI (9.54, 1.78-17.30) compared with patients without heel enthesi-
tis after adjusting for confounders. The impact of the number of comorbidities on the PROs after two years of follow-up is
shown in Table 1. Patients with heel enthesitis showed higher scores during the two years of follow-up in Global VAS, BAS-
DAI, ASDAS and BASFI. In addition, the percentage of patients who achieved ASDAS-LDA after 2 years of follow up was
lower in patients with heel enthesitis (15.9% vs. 31.5%, p=0.030) in comparison with patients without enthesitis. No differ-
ences were found regarding ASDAS-ID.

Conclusion: In patients with r-axSpA, the presence of heel enthesitis on physical exploration was associated with poorer
scores on the outcome measures after two years of follow-up, in comparison with patients without heel enthesitis. The
achievement of a low disease activity is less likely in patients with this manifestation.

Disclosure: C. Lopez-Medina, None; M. Puche Larrubia, None; l. Ladehesa-Pineda, None; R. Granados, None;
P. Font, None; E. Collantes, None.

Abstract Number: 0376

The Socioeconomic Profile of Patients with Radiographic Axial
Spondyloarthritis Is Associated with the Severity of the Disease and with
the Permanent Disability. a Cluster Analysis in a National Spanish
Registry

Clementina Lopez-Medina1, Desiree Ruiz-Vilchez2, Maria Angeles Puche Larrubia3, lourdes Ladehesa-Pineda4, Pilar
Font5 and Eduardo Collantes5, 1Reina Sofia University Hospital, Rheumatology Department, Jaén, Spain, 2Reina Sofia
University Hospital, Cordoba, Cordoba, Spain, 3Reina Sofia University Hospital/Rheumatology Department/Maimonides
Institute for Biomedical Research (IMIBIC), Granada, Spain, 4Reina Sofia University Hospital/Rheumatology Department/
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Background/Purpose: Previous studies have demonstrated that male gender and higher level of education are indepen-
dently associated with a lower hazard of sick leave in patients with axial Spondyloarthritis (axSpA), while female gender
has a disadvantageous effect on employment. However, few studies have identified socio-economic profiles of patients
and their association with the severity of the disease and disability. The objectives of this study were: a) to identify clusters
of patients according to their socio-economic characteristics; b) to evaluate the association of these clusters with the sever-
ity of the disease and permanent disability.

Methods: REGISPONSER (Spanish Registry of Spondyloarthritis) was a cross-sectional and multicentre study including
Spanish patients with spondyloarthritis (SpA) according to the ESSG criteria. Patients considered by their treating rheuma-
tologist as suffering from radiographic axSpA (r-axSpA) or ankylosing spondylitis (AS) were included in this specific analysis.
A cluster analysis was conducted using information about sex, race, marital status, education, employment, profession,
housing conditions and social level. Multiple correspondence analyses and k-means clustering methods were used. The
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clinical characteristics, burden of the disease and permanent disability were compared between the different clusters adjust-
ing for disease duration.

Results: A total of 866 patients with r-axSpA were included in the analysis. Two clusters were found with regard to socio-
economic characteristics (Table 1). Cluster 1 (n=476) showed a profile of patients predominantly married, with secondary/
elementary studies, unemployed/housekeepers, no skilled workers, with good or deficient housing conditions and low-
middle social level. On the other hand, cluster 2 (n=479) showed a profile of patients with predominantly university/bachelor
studies, employed, with university/technician professions, optimal housing conditions and upper-middle social level.

In terms of clinical characteristics and burden of the disease, after adjusting for disease duration, patients from cluster
1 showed older age at the diagnosis (37.9 vs. 32.6), a longer diagnosis delay (7.8 vs. 6.8 years), higher body mass index
(27.6 vs. 25.9) and greater structural damage in comparison with cluster 2 (BASRI total (5.7 vs. 4.6) and BASRI cervical
(6.9 vs. 5.7)). No differences were found regarding smoking, peripheral and extra-musculoskeletal manifestations.

The access to biologic modified antirheumatic drugs (bDMARDs) was similar between the two groups (30.6% vs. 27.5%,
p=0.376, for cluster 1 and 2, respectively). However, patients from cluster 1 showed a higher prevalence of permanent disabil-
ity in comparison with cluster 2 after adjusting for disease duration [30.8% vs. 13.2%, OR 2.58 (95%CI 1.76 - 3.83), p< 0.001].

Conclusion: This study suggests that the socio-economic profile of patients with r-axSpA may have implications in the
severity of the disease and in permanent disability despite a similar use of bDMARDs.

Disclosure: C. Lopez-Medina, None; D. Ruiz-Vilchez, None;M. Puche Larrubia, None; l. Ladehesa-Pineda, None;
P. Font, None; E. Collantes, None.

Abstract Number: 0377

Differences in Early-onset vs. Late-onset Psoriatic Arthritis: Data from the
RESPONDIA and REGISPONSER Studies

Maria Angeles Puche Larrubia1, lourdes Ladehesa-Pineda2, María Dolores L�opez Montilla2, Raquel Granados3,
Eduardo Collantes4 and Clementina Lopez-Medina5, 1Reina Sofia University Hospital/Rheumatology Department/
Maimonides Institute for Biomedical Research (IMIBIC), Granada, Spain, 2Reina Sofia University Hospital/Rheumatology
Department/Maimonides Institute for Biomedical Research (IMIBIC), Cordoba, Spain, 3Reina Sofia University Hospital/
Rheumatology Department/Maimonides Institute for Biomedical Research (IMIBIC), C�ordoba, Spain, 4IMIBIC/University
of Cordoba/Reina Sofia Hospital, Cordoba, Spain, 5Reina Sofia University Hospital, Rheumatology Department, Jaén,
Spain

Table 1. Comparison of the socioeconomic characteristics between the two clusters.
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Background/Purpose: The prevalence of late-onset Psoriatic Arthritis (PsA) is increasing in parallel with the progressive
aging of the population. The elderly population presents a greater functional deterioration and a greater number of comor-
bidities. With this study we aim to find clinically relevant differences to predict the evolution and prognosis of the disease
depending on the onset of the symptoms to carry out a more exhaustive follow-up. The objective is to evaluate the associ-
ation of the age at onset of PsA symptoms with the characteristics and burden of the disease.

Methods: Observational study that includes a subgroup of 231 patients with PsA from the REGISPONSER study (Registry
of Spondyloarthritis of Spanish Rheumatology) and the RESPONDIA study (Ibero-American Registry of Spondyloarthropa-
thies). Patients were divided into two groups according to the age of PsA onset (early-onset: ≤40 years old and late-onset:
≥60 years old). The characteristics and burden of the disease were compared using the Student’s t-test/Mann-Whitney U
test or using the chi-square/Fisher test. Binary logistic regression was performed to determine the factors associated with
late-onset psoriatic arthritis.

Results: 231 patients were included [early-onset 179 (77.5%); late-onset 52 (22.5%)] (Table 1). There was a significant
higher percentage of men in the late-onset group [94 (62.3%) vs. 38 (86.4%)]. A lower presence of sacroiliitis was found in
patients with late-onset PsA [6 (12.2%) vs 58 (32.6%)] as well as enthesitis [5 (9.8%) vs 44 (24.6%)]. Regarding the comor-
bidities, there was a higher frequency of heart disease among patients with late-onset PsA [4 (7.8%) vs. 0 (0%)]. In respect of
the outcome measures, the late-onset group showed higher scores in BASFI [3.3 (2.5) vs. 2.2 (2.2)] and lower scores in
FSF12 component [34.6 (8.7) vs. 38.7 (10.5)]. The radiographic indices measured by BASRI showed worse results in those
patients with late-onset disease both in the spine [2.9 (3) vs 1.6 (2)] and in the total BASRI [3.4 (3 .4) vs 1.9 (2.4)]. Late-onset
PsA is associated with being male (OR 4.4, 95%CI: 1.3, 16.3), greater structural damage (total BASRI) (OR 3.3, 95%CI: 1.3,

Table 1. Description of different characteristics between two groups: early and late onset
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8.1), higher frequency of arthritis (upper limbs) (OR 2.8, 95% CI: 1, 7.7), and greater loss of functionality (BASFI) (OR 1.3,
95% CI: 1, 1.6) (Table 2). In addition, it is associated with a shorter diagnostic delay (OR 0.7, 95% CI: 0.6, 0.8), lower fre-
quency of enthesitis (OR 0.1, 95% CI: 0, 0.5), and sacroiliitis (OR 0.06, 95% CI: 0, 0.5).

Conclusion: Our study suggests that the age of onset of PsA was associated with different characteristics of the disease.
Patients with late-onset PsA were more frequently males, showed worse functionality and more structural damage. Sacro-
iliitis and enthesitis were found less frequently in the late-onset group. Quality of life, disease activity and treatments taken
were not associated significantly with age of onset. Late-onset PsA is associated with being male, greater structural dam-
age, higher frequency of arthritis (upper limbs), and greater loss of functionality (BASFI). Finally, it is associated with a shorter
diagnostic delay, lower frequency of enthesitis and sacroiliitis.

Disclosure: M. Puche Larrubia, None; l. Ladehesa-Pineda, None; M. L�opez Montilla, None; R. Granados, None;
E. Collantes, None; C. Lopez-Medina, None.
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Prevalence of Axial Spondyloarthritis (axSpA) in Patients Treated for
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Background/Purpose: Patients with chronic back pain (CBP; back, buttock, or hip pain ≥ 3 months) where the underlying
cause may be axSpA are usually first seen in non-rheumatology settings such as chiropractic clinics. These settings lack
consistency in referral to rheumatologists, which may lead to delays in diagnosis. In a previous study1, where chiropractors
referred patients with CBP as the primary complaint, originating from sacroiliac (SI) joints according to the chiropractor, plus
at least one SpA feature to a rheumatologist, the prevalence of axSpA was found to be 6.8%. The objective of this study was
to assess the prevalence of undiagnosed axSpA in patients attending chiropractic clinics with a primary or secondary com-
plaint of CBP, and referred with the Assessment of Spondyloarthritis International Society (ASAS) referral strategy.

Table 2. Factors associated with late-onset psoriatic arthritis
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Figure 1. Top ten primary complaints reported by patients at chiropractic clinics (n=3103)

Table 1. Patient demographic and clinical characteristics stratified by rheumatologist’s diagnosis
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Methods: Eligible patients were adults attending one of four chiropractic clinics in the United States between November
2020 and November 2021 with CBP starting before age of 45, without prior diagnosis of SpA. Patients were referred to a
rheumatologist for diagnostic assessment via phone consultation if they had ≥1 of the following features: inflammatory back
pain (IBP), a family history of SpA, inflammatory bowel disease (IBD), psoriasis, good response to NSAIDs, history of heel
pain, uveitis, or peripheral arthritis. The subsequent rheumatology assessment included medical history (telephone inter-
view), laboratory tests (CRP, HLA-B27), x-ray and MRI of SI joints. An academic rheumatologist made the diagnosis of
axSpA, peripheral SpA, or absence of SpA.

Results: A total of 3,103 visits were recorded at 4 chiropractic clinics during the study period. Top 10 primary complaints at
chiropractic visits are presented in Figure 1. In total, 115 patients were referred, and of the 74 who were eligible and provided
consent, 59 (79.7%) reported to have IBP. In total, 65 patients were fully assessed by a rheumatologist, of which 8 (12.3%)
had SpA. Five (7.7%) were diagnosed as non-radiographic axSpA (nr-axSpA, fulfilled ASAS classification criteria), 1 (1.5%)
radiographic axSpA (fulfilled modified New York criteria), 1 (1.5%) Psoriatic Arthritis without imaging evidence of axial involve-
ment (fulfilled Classification Criteria for Psoriatic Arthritis), and 1 (1.5%) had undifferentiated peripheral SpA (fulfilled ASAS
Classification Criteria). Patient characteristics are presented in Table 1. Out of the SpA features, objective parameters such
as imaging, presence of psoriasis and positive HLA-B27 had the highest positive likelihood ratio (Table 2).

Conclusion: Twelve percent of patients with CBP referred from chiropractic clinics with the ASAS strategy had undiag-
nosed SpA, with nr-axSpA being the most common. Our sample indicates that objective features of inflammation have the
highest positive likelihood ratio in making the diagnosis of SpA.1Kiwalkar et al. Chiropractic Axial Spondyloarthritis Study
(ORCAS): Interim Results [Abstract] SPARTAN Annual Meeting 2020

Disclosure: A. Deodhar, AbbVie, Amgen, Bristol-Myers Squibb, Celgene, Eli Lilly, GlaxoSmithKline, Janssen, Novar-
tis, Pfizer Inc, UCB Pharma, Aurinia, Moonlake; S. Kiwalkar, None; K. Phung Nguyen, None; R. Quinn, None;

Table 2. Performance of individual SpA features, compared to full diagnostic assessment by rheumatologist
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D. Perham, Eli Lilly; W. Malatestinic, Eli Lilly and Company; R. Bolce, Eli Lilly; T. Hunter, Eli Lilly and Company;
P. Khurana, Eli Lilly; S. Bhalerao, Eli Lilly.
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Background/Purpose: To investigate whether physical activity is independently associated with physical and global func-
tion in patients with axial spondyloarthritis (axSpA), and to analyse the relationship between subtypes of physical activity
(work, transport, and recreation) and functional impairment.

Methods: One-hundred-and-eighty-five patients were included. Physical function was assessed using BASFI, and global
function was assessed using the ASAS health index (HI). Physical activity was measured using the Global Physical Activity
Questionnaire. Levels of physical activity were categorised as low, moderate or high. The associations between levels of
physical activity and the BASFI and ASAS HI scores were analysed using multivariate regression analysis, adjusted for
ASDAS and syndesmophyte number.

Results: Of the 185 patients, 46, 63 and 76 reported low, moderate and high levels of physical activity, respectively. There
was a negative correlation between the BASFI and total physical activity. Multivariate linear regression analysis revealed that
a high level of physical activity was independently associated with BASFI after adjusting for ASDAS and syndesmophyte
number (ß (95% CI) =-0.48 (-0.85–-0.11); p=0.011). One-hundred-and-forty-six had good global functioning (ASAS HI≤5).
Multivariate logistic regression analysis revealed that moderate physical activity was independently associated with good
global functioning (OR (95% CI) = 2.82 (1.02–7.86); p=0.047). Recreational activity, but not work- and transport-related
activity, showed a significant relationship with ASAS HI scores (ß (95% CI) =-0.55 (-1.02—0.08); p=0.023).

Conclusion: Physical activity in those with axSpA is associated independently with physical and global functioning. Among
the subtypes of physical activity, recreational activity is related to global functioning.

Disclosure: S. Park, None; K. Kang, None.
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Background/Purpose: Ixekizumab (IXE), an IL-17A inhibitor, has demonstrated efficacy in clinical trials1-3 but real-world
effectiveness data are limited.4 This study describes changes in disease activity and patient-reported outcomes (PROs) at
6 and 12 months follow-up among psoriatic arthritis (PsA) patients initiating IXE in a real-world setting.

Methods: This retrospective cohort study included patients from the OM1 PsA Registry (OM1, Boston, MA), a linked elec-
tronic medical record and administrative claims dataset with over 50,000 patients. Eligible patients had ≥1 prescription for
IXE (first considered index), were ≥18 years old at index, had ≥1 diagnosis code for PsA in the 12 months before or on index,
and had ≥12 months of baseline and ≥6 months of follow-up data as of June 2021. For patients with baseline and follow-up
measures available, changes in Clinical Disease Activity Index (CDAI), PROs, and other clinical outcomes from baseline to
6 and 12months were described. For patients on IXE monotherapy, change in CDAI score from baseline to 6 and 12months
was assessed using mixed effects linear models adjusted for age, sex, and baseline CDAI score.

Table 1. Demographic and Clinical Characteristics by Therapy Status
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Results: The study population included 1,812 patients with a mean age of 53.7 years (Table 1). For all patients, domains of
PsA included psoriasis (82%) and enthesitis (28%). Over 60% of patients were obese, and the mean Charlson Comorbidity
Index was 1.3. Of 291 patients with a baseline CDAI score, 61% had moderate or severe disease activity. Most patients
(84%) had prior treatment with a biologic disease-modifying antirheumatic drug (bDMARD) and 40% with a targeted syn-
thetic DMARD (tsDMARD). The mean number of prior bDMARDs and tsDMARDs used during all available prior history
was 2.3 and 1.1, respectively. The most common prior b/tsDMARDs were secukinumab (n=428, 24%) and adalimumab
(n=245, 14%). For all patients, CDAI scores improved (decreased) by an average of 3.4 and 3.7 points at 6 and 12 months,
respectively, from a baseline mean of 15.4. All disease activity measures and PROs improved from baseline to 6 and
12 months (Figure 1). In patients persistent with IXE, 35.3% and 33.7% were in CDAI remission or low disease activity at
6 and 12 months after initiation, respectively. For IXE monotherapy users (82% of patients), at baseline, patients had a mean
CDAI of 14.3 (n=131) and 15.1 (n=105) for the 6 and12 month analyses, respectively. Adjusted mean changes in CDAI from
baseline to 6 months (-3.6 points, p < 0.0001) and 12 months (-4.9 points, p < 0.0001) were statistically significant.

Conclusion: In this cohort of biologic-experienced, difficult to treat PsA patients with high comorbidity burden, improve-
ments in disease activity and PROs were observed at 6 and 12 months after initiating treatment with IXE. Improvements
were observed in patients overall and in the monotherapy subgroup. More real-world research on IXE and other bDMARDs
may inform the effect of treatment choices on clinical and PROs in both bDMARD-naive and experienced PsA patients.

References:
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Figure 1: Clinical Outcomes at 6 and 12 Months
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Background/Purpose: There is growing evidence revealing that females report worse patient-reported outcomes com-
pared to males in axial spondyloarthritis (axSpA). However, in which precise outcomes there is a meaningful difference
across gender and whether this also occurs in patients with peripheral spondyloarthritis (pSpA) and psoriatic arthritis (PsA)

Figure. Disease outcomes in patients with axial spondyloarthritis, peripheral spondyloarthritis and psoriatic arthritis stratified by gender.
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is not fully understood. The aim of this study was to investigate the influence of gender on disease outcomes in patients with
SpA, including axSpA, pSpA and PsA, in a worldwide setting.

Methods: Data from 4185 patients with axSpA, pSpA or PsA from the ASAS-PerSpA study were analysed. The ASAS-
PerSpA is a cross-sectional study that recruited consecutive patients with SpA (according to their rheumatologist) from
24 countries. Associations between gender and disease activity [Ankylosing Spondylitis Disease Activity Score (ASDAS),
Bath Ankylosing Spondylitis Disease Activity Score (BASDAI), C-reactive protein (CRP)], function [Bath Ankylosing Spondy-
litis Functional Index (BASFI)], and overall health [ASAS-Health Index (ASAS HI), European Quality of Life Five Dimension (EQ-
5D)] were investigated. Multilevel (country) univariable and multivariable linear mixed models were used. Interactions
between gender and disease phenotype (SpA, pSpA and PsA) were analysed, and if relevant, models were stratified by dis-
ease subtype. Models were adjusted for relevant confounders (Table).

Results: In total, 4185 patients were included, of which 2719, 1033 and 433 had a diagnosis of axSpA (mean age 42 years,
32% female), PsA (mean age 52 years, 52% female) and pSpA (mean age 44 years, 53% female), respectively. Female
patients consistently reported worse outcomes than males across the SpA spectrum in terms of disease activity, functional
disability, and overall health (Figure). A significant interaction between gender and disease phenotype was found for ASDAS,
BASDAI and BASFI. Multivariable models for each outcome are shown in Table (stratified by disease phenotype). While
being female independently contributed to higher BASDAI across the three disease phenotypes (though with varying mag-
nitude), female gender was only associated with higher ASDAS in pSpA [β (95% CI): 0.36 (0.15, 0.58)] and PsA [0.25
(0.12, 0.38)] but not in axSpA [0.016 (-0.07, 0.11)]. Female gender was associated with higher BASFI in PsA [0.46 (0.20,
0.72)]. No associations were observed between gender and CRP levels. Female gender was associated with higher
ASAS-HI [0.90 (0.70, 1.10)] and EQ5D [-0.02 (-0.03, -0.01)], without significant differences across disease phenotype.

Conclusion: Female gender was associated with less favorable outcomes across the SpA spectrum, except for CRP in
which there were no differences between gender. While female gender influenced BASDAI across disease phenotypes,
ASDAS was not associated with gender in axSpA. These results suggests that ASDAS should be the preferred instrument
in clinical practice both for females and males with axSpA.

Table. Multivariable multilevel model by disease subtype
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Background/Purpose: Patients with axial spondyloarthritis (axSpA) experience significant delay between symptom onset
and diagnosis. Determinants of delay are incompletely understood. We investigated the associations between demo-
graphic, medical and socioeconomic factors and axSpA diagnostic delay.

Methods: We identified patients with axSpA diagnosed by rheumatologists in a large, multihospital healthcare system
between December 1990 and October 2021. We used a published electronic health record (EHR) screening algorithm
and medical record review to select patients who met modified New York criteria for ankylosing spondylitis (AS) or 2009
ASAS classification criteria for axSpA. Diagnostic delay was determined based on the duration of back pain that patients
reported at diagnosis. We reviewed the EHR to determine specialty care and disease manifestations at or prior to diagnosis.
We mapped patient addresses to US census tract and determined their social vulnerability index (SVI) by referencing the
2018 US Centers for Disease Control SVI Atlas. SVI is an area-level composite measure of poverty, lack of access to trans-
portation, crowded housing and household income. Consistent with prior research, we considered patients in the 80-99th

SVI percentiles nationally to have the highest level of vulnerability. We categorized duration of delay (0-1, 1-4, or >4 years)
and investigated differences between groups using Kruskal-Wallis and chi-squared tests. We examined the association
between disease manifestations and SVI on diagnostic delay using ordinal logistic regression adjusted for demographic
and clinical factors.

Results:We included 555 patients with new axSpA diagnosis in our healthcare system. The mean diagnostic delay was 6.8
+8.5 years (median 3.8). Groups with longer delay were younger at symptom onset (median age 29 vs 31 vs 37 years in the
>4 years, 1-4 years and 0-1 year delay groups, respectively). Those with >4 years of delay were more likely to seek ophthal-
mology care for uveitis prior to diagnosis (27% vs 12%, Table 1). In multivariable ordinal logistic regression analyses, AS at
diagnosis (OR 2.42, 95%CI 1.69-3.48) and uveitis history (OR 2.43, 95%CI 1.50-4.02) were associated with longer diagnos-
tic delay. HLA-B27 positivity (OR 0.68, 95%CI 0.47-0.997), peripheral arthritis (OR 0.68, 95%CI 0.47-0.99) and older age at
symptom onset (OR 0.80, 95%CI 0.75-0.86 per 5 years) were associated with shorter delay. The 80-99th percentile of SVI
was associated with longer diagnostic delay (OR 1.96, 95%CI 1.04-3.84) after adjustment for demographic and clinical fac-
tors (Table 3).

Conclusion: We identified several clinical and socioeconomic factors that may influence diagnostic delay in axSpA. Older
age at back pain onset, peripheral arthritis and positive HLA-B27 were associated with shorter delay. In contrast to other
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disease manifestations, uveitis was more common among patients with >4 years of diagnostic delay and nearly one third of
this group sought ophthalmology care prior to diagnosis. Patients with higher socioeconomic vulnerability had longer diag-
nostic delay independent of clinical factors. These findings may help identify education and screening strategies to facilitate
timely axSpA diagnosis.

Disclosure: G. McDermott, None; F. Selzer, None; S. Zhao, UCB; J. Ermann, Novartis, Pfizer, AbbVie/Abbott, UCB,
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Background/Purpose: Conventional radiography of the sacroiliac joints is the first imaging method if axial spondyloarthritis
(axSpA) is suspected. The presence of definite radiographic sacroiliitis is needed to classify as radiographic (r-axSpA) based
on the modified New York Criteria (mNYc). However, the reliability of radiographic sacroiliitis assessment is low, especially if
performed locally. Expert central reading for classification purposes in clinical trials is time-consuming and still has high inter-
reader variability.

A possible solution to detect radiographic sacroiliitis with consistent reproducibility, could be the use of an artificial intelli-
gence analysis of radiographs. Recently an artificial neural network showed an expert-level performance for classification
and diagnostic settings1,2.

The aim of this study was to evaluate the performance of this previously trained artificial network in a completely new cohort
of patients previously evaluated as r-axSpA or nr-axSpA by central readers.

Methods: Baseline radiographs of sacroiliac joints from RAPID-axSpA (NCT01087762, N=277) were evaluated by 3 central
reader experts and the majority decision of fulfillment the mNYc was used as a reference. None of the patients nor any of the
central readers participated in the studies used to pre-train the artificial network.

For performance evaluation of the neural network, the area under the receiver operating characteristic curve (AUROC) was
calculated. Sensitivity, specificity, positive predictive value (PPV), and negative predictive value (NPV) for the prediction
cut-offs were calculated along with their 95% Confidence Intervals (CI) using accelerated bootstrapping. Cohen’s Kappa
and the absolute agreement were used to assess the agreement between the neural network and the human readers.
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Results: Baseline characteristics are presented in table 1. Sensitivity and specificity for the cut-off weighting both measure-
ments were 0.82 (95% CI: 0.78, 0.86) and 0.81 (95% CI: 0.75, 0.87). The Cohen’s kappa between the neural network and
the reference judgements was 0.61 (95% CI: 0.51, 0.70), and the absolute agreement on the classification yielded 82%
(95% CI: 0.78, 0.85). The neural network achieved an 0.89 (95% CI: 0.86, 0.93) PPV and a 0.70 (95% CI: 0.64, 0.77) NPV
in recognition of definite radiographic sacroiliitis with AUROC of 0.88 (Figure 1).

Table 1: ASDAS: Ankylosing Spondylitis Disease Activity Score; BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; BASFI: Bath Anky-
losing Spondylitis Functional Index; BASMI: Bath Ankylosing Spondylitis Metrology Index; BMI: body mass index; CRP: C-reactive protein; HLA-
B27: human leukocyte antigen B27; nr-axSpA: non-radiographic axial spondyloarthritis; r-axSpA: radiographic axial spondyloarthritis; SD: stan-
dard deviation.

Figure 1. Area Under the Receiver Operating Characteristic Curve for Evaluating Performance of the Neural Network to Detect Radiographic
Sacroiliitis
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Conclusion: A pre-trained artificial neural network can enable the accurate detection of definite radiographic sacroiliitis rel-
evant for the diagnosis and classification of axSpA close to expert performance. In the present study, the previously trained
network showed an excellent ability to generalize data that was completely new to the network. Our results show the poten-
tial for classification purposes in multi-center axSpA trials in the future, providing a reproducible and cost-effective tool with-
out unnecessary time delays.

Disclosure: F. Proft, AbbVie/Abbott, Amgen, Bristol-Myers Squibb(BMS), Celgene, Eli Lilly, Janssen, Merck/MSD,
Novartis, Pfizer, Roche, UCB; J. Vahldiek, None; J. Nicolaes, UCB; R. Tham, UCB Pharma, Veramed; B. Hoepken,
UCB Pharma; B. Ufuktepe, UCB; D. Poddubnyy, AbbVie, Biocad, Bristol-Myers Squibb, Eli Lilly, Gilead, GlaxoS-
mithKline, MSD, Moonlake, Novartis, Pfizer, Samsung-Bioepis, UCB; K. Bressem, None.
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Background/Purpose: In the general population, hypertension (HT) is reported as one of the most important risk and mod-
ifiable factors to develop CVD. It is well recognized that inflammatory rheumatic diseases had increased risk of cardiovascu-
lar disease (CVD) burden. But limited studies exploring the relationship between axial spondyloarthritis (axSpA) and
hypertension (HT) were reported.

Methods: This is a retrospective cohort study performed in axSpA patients who were recruited from 2001-2019 in the rheu-
matology clinic of PWH. Patients with established HT diagnosis and/or anti-hypertensives at baseline were excluded. They

Table 1. Multivariable analysis with Cox proportional hazard regression for baseline predictors of IHT.

758



Table 2. Univariable analysis with time-dependent Cox proportional hazard regression for the predictors of incident hypertension (IHT).

Table 3. Multivariable analysis with time-dependent Cox proportional hazard regression for the predictors of IHT.
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were followed from 2001 to 2020, till the occurrence of first diagnosis of IHT or end of study or the loss of follow-up. Baseline
clinical and demographic data, drug history and traditional CV risk factors were compared between groups with and without
IHT. Baseline and time-varying Cox regression analyses adjusting for age, sex, and BMI, were used to assess the relation-
ship between drug history, inflammatory burden and IHT.

Results: 413 patients [34(25-43) years, male: 319 (77.2%)] were recruited. After a median follow up of 12 (6-17) years,
58 patients (14%) developed IHT (IHT+group). At baseline, in the multivariable Cox regression model, only baseline disease
duration was an independent predictor for IHT. In the time-varying univariable Cox regression, increased ESR level and high
inflammatory state (ESR≧20) over time were significant predictors for the development of IHT. Regarding drug use, paracet-
amol as well as use of csDMARDs, especially sulfasalazine were significantly associated with a higher risk of developing IHT
(p< 0.001). While in multivariate analysis, baseline disease duration remained as the only significant predictor to increase risk
of future IHT. ESR as an inflammatory marker had only borderline statistical significance in predicting the development of
IHT, while ESR320, the use of csDMARDs or sulfasalazine or paracetamol were no longer statistically significant.

Conclusion: Higher inflammatory burden as reflected by a longer baseline disease duration was a predictor associated with
IHT after adjusting for traditional CV risk factors. Higher ESR level may also play a role in the development of IHT in these
patients.

Disclosure: J. Shi, None; S. Lam, None; H. So, None; E. Li, None; T. Li, None; C. Szeto, None; L. Tam, AbbVie,
Amgen, Boehringer-Ingelheim, Eli Lilly, GlaxoSmithKlein(GSK), Janssen, Novartis, Pfizer, Sanofi, AstraZeneca.
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Background/Purpose: HLA-B27 is genetically linked to Axial Spondyloarthritis (axSpA) and anterior uveitis (AU), an inflam-
matory ocular disease that can lead to cataract, glaucoma, and permanent vision loss. Whether HLA-B27-associated AU
(B27AU) is driven by antigen-dependent autoreactive T cells or antigen-independent mechanisms remains unclear.

Methods: To evaluate these hypotheses, we performed single-cell RNA sequencing (scRNAseq) and T cell receptor
sequencing (scTCRseq) on immune cells from the eye and blood during B27AU (n=5) and non-B27AU (n=14).

Results:We found evidence for both antigen-dependent and antigen-independent T cell responses in B27AU. Each B27AU
sample contained one or more T cell clonotypes that had undergone clonal expansion, suggestive of antigen-specific stim-
ulation, and was enriched in the eye compared to the blood by 10-fold or more, suggestive of tissue-specific recruitment.
Additionally, in one patient, the clonally expanded and tissue-enriched clonotypes matched previously published TCR
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sequences specifically found in HLA-B27+ ankylosing spondylitis and reactive arthritis. These data suggest a role for patho-
genic, antigen-specific T cells in axSpA.

In parallel, when compared to non-B27AU, B27AU contained greater than a 10-fold enrichment of mucosal-associated
invariant T (MAIT) cells within the eye. MAIT cells are commonly found in enteric organs such as the colon and liver and do
not recognize peptides, but rather riboflavin metabolites from bacterial synthesis. Compared to blood MAIT cells, ocular
MAIT cells in B27AU showed evidence of JAK/STAT signaling, with upregulation of CISH and SOCS1, and evidence of
tissue-specific recruitment, with upregulation of CXCR3 and CXCR6. The enrichment of activated MAIT cells in the eye dur-
ing B27AU suggests antigen-independent mechanisms of inflammation.

Conclusion: Collectively, our data raise the possibility that HLA-B27-associated inflammation may be driven by a combina-
tion of (1) HLA-B27 presentation of autoantigens to self-reactive T cells and (2) microbial inflammatory stimuli from the gut.

Disclosure: M. Paley, AbbVie/Abbott, Priovant Therapeutics, Inc., Lilly, JK Market Research; L. Hassman, None;
G. Paley, AbbVie/Abbott, Priovant Therapeutics, Inc., JK Market Research, Eli Lilly; N. Linskey, None; P. Ruzycki,
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Background/Purpose: We sought to discover novel serum biomarkers of ankylosing spondylitis (AS) for diagnosis and
monitoring disease activity.

Methods: We used biologic-treatment naïve AS and healthy control (HC) patient sera from the Prospective Study of Out-
come in Ankylosing Spondylitis UTHealth biorepository. We studied age, gender and race-matched patient and control sera
in a 1:1:1 ratio for active, inactive, and HC for a total of 80 patients. Active disease was defined by an Ankylosing Spondylitis
Disease Activity Score (ASDAS) ≥2.1 and inactive disease as ASDAS < 1.3. Serum samples were immediately stored <
-70 � C and not thawed for other experiments. We used the 1320 protein SOMAscan™ assay (SomaLogic; Boulder, CO),
which is a sensitive, quantitative, aptameric protein biomarker discovery platform.

T-tests tests were performed for high and low-disease activity AS patients compared to health controls (Diagnosis Analysis)
and high compared to low disease activity (Monitoring Analysis) in a 2:1 and 1:1 ratio, respectively. In our analyses, p-values
and q-values (false discovery-rate [FDR] corrected p-value) were calculated for all proteins- a p< 0.05 were considered dif-
ferentially expressed proteins (DEPs).
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Figure 1. Volcano Plot of all serum Proteins for A. Diagnosis (AS patients vs. Healthy Controls) B. Monitoring (AS High vs. Low Disease Activity
patients). Fold change of AS patients compared to controls <0.5, 0.5-2.0, and >2 are presented in yellow, black, and red, respectively. 367 and
157 proteins were differently expressed for Diagnosis and Monitoring, respectively.
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We used the STRING (https://string-db.org) database to analyze DEPs in our Diagnosis and Monitoring analyses for protein-
protein interactions (PPI) using Cytoscape software. The Cytoscape Molecular Complex Detection (MCODE) plugin was
used to find clusters in PPI networks, confidence cutoff of 0.4. Lasso regression analysis was performed of our Diagnosis
DEPs to determine optimal protein combination in a 1:1 training/test set split cohort of our 80 patients in R.

Results:Of the 1317 proteins detected in our Diagnosis and Monitoring analyses, 367 and 167 (317 and 59, FDR-corrected
q< .05) DEPs were detected, respectively (Figure 1). The top 10 up-regulated and down-regulated DEPs based on fold
change for diagnostic and monitoring biomarkers are presented in Table 1.

MCODE analyses identified complement regulation/signal transduction, IL-10 signaling/Immune system and Immune sys-
tem/Interleukin signaling as the top 3 clusters among the diagnostic biomarkers. Complement, Extracellular matrix organiza-
tion/proteoglycans and MAPK/RAS signaling were the top 3 clusters among the monitoring biomarkers (Figure 2).

Figure 2. Protein-protein interaction networks 2A. Top 367 Diagnosis DEPs and 2B. Top 157 Monitoring DEPs (T-test p < 0.05) through the
Cytoscape string App with a confidence cutoff of 0.4. MCODE clustering was performed and displayed are the top three clusters. The color of
each node corresponds to the fold change. Nodes with a fold change less than one range in color from blue to purple while those with a fold
change greater than one range from pink to red. The confidence score of each interaction is displayed as the edge thickness and opacity. The
top two reactome pathways associated with each cluster are displayed below each cluster.
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Lasso regression identified a Diagnostic 13-protein model (IgA, C5a, SARP-2, SLPI, Cathepsin A, NXPH1, CXCL16, gp130,
C4b, Cofilin-1, CHL1, SLAF6 and Macrophage mannose receptor) predictive of AS. This model had a sensitivity of 0.75,
specificity of 0.90, a kappa of 0.59, and an overall accuracy of 0.80 (95% CI: 0.61-0.92). The predictive probability of our
model to discriminate AS patients vs controls based on ROC curve (95% CI) was 0.79 (0.61-0.96).

Conclusion:We identified multiple candidate AS diagnostic and disease activity monitoring serum biomarkers using a com-
prehensive proteomic screen. Enrichment analysis identified key pathways in AS diagnosis and monitoring. Lasso regres-
sion identified candidate diagnostic serum biomarker panels with modest predictive ability. Further work is required to
validate these findings.

Disclosure: M. Hwang, Novartis; J. Castillo, None; k. Vanarsa, None; J. Zheng, None; S. Assassi, Boehringer-Ingel-
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Background/Purpose: To evaluate the quality of sleep in patients with psoriatic arthritis (PsA) and its relationship with/to
clinical variables, activity, functionality, the impact of the disease, and emotional factors.

Methods: It is a cross-sectional study involving 247 patients diagnosed with psoriatic arthritis. Sleep quality was measured
using the PSQI questionnaire. Bivariate correlations were performed between PSQI, gender, number of affected entheses,
PASI, peripheral activity (cDAPSA), axial activity (ASDAS-CRP and BASDAI), functionality (BASFI and HAQ), disease impact
(PsAID), anxiety, depression (HADS) and fatigue (FACITfatigue). Significant cDAPSA variables, FACIT-F, HADS-A and
HADS-D were included in a multiple linear regression model. On the other hand, the PSQI variable was categorized accord-
ing to the cut-off point PSQI < 6 (good sleep quality) or PSQI ≥ 6 (poor sleep quality).Univariate analysis was performed with
baseline variables, disease activity, and the different PROS included between the two groups of patients. Stepwise logistic
regression, adjusted for female gender and presence of fibromyalgia, included the significant components of cDAPSA,
FACIT-F, HADS-A, and HADS-D as independent variables and PSQI categorization as dependent variable.

Results: 63.15% had poor sleep quality. Of these patients, 46.5% were not taking treatment for insomnia. Female patients
with a higher number of affected entheses, higher peripheral and axial activity, fatigue, anxiety, or depression had worse
sleep quality. The PSQI was also related to the functionality and impact of the disease. The results are shown in the table.
Multiple linear regression modelling revealed that pain [b: 0.48, p< 0.001] and fatigue [b:-0.13, p< 0.001, 95%CI] contrib-
uted 43% to the sleep quality pattern. In logistic regression, pain (OR: 1.20 [1.01-1.43)], fatigue [OR: 0.89 (0.84, 0.95)]
and anxiety [OR: 1.27 (1.06-1.51)] accounted for 48% of poor sleep quality (PSQI ≥ 6).
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Conclusion: Poor sleep quality was frequent in patients with PsA, despite which almost half did not perform any treatment.
Emotional factors (fatigue, anxiety) were more relevant than inflammatory factors on sleep quality. The circular relationship
between sleep quality, emotional disorders, and activity makes a multidisciplinary approach to the disease necessary.

Disclosure: M. Ibañez Martinez, None; S. Pastor Navarro, None; O. Comp�an Fern�andez, None; B. Miguel Ib�añez,
None; A. Turri�on Nieves, None; S. G�omez Castro, None; O. Martínez Gonz�alez, None; C. Hidalgo Calleja, None;
E. Toledano Martinez, None; C. Montilla Morales, None.
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Correlation coefficients between the PSQI and demographic, clinical variables and PROs and index of disease activity, functionality, and impact.
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Background/Purpose: Adults with ankylosing spondylitis (AS) are at a significantly increased risk of fracture relative to the
general population. While some studies have evaluated the risk of fracture in AS, we do not have any U.S. population-level
studies assessing all fracture types performed within the last three decades. We evaluated the incidence rate and factors
associated with fractures among those with AS using linked data from the Rheumatology Informatics System for Effective-
ness (RISE) registry and Medicare claims.

Methods: Data were derived from RISE, a large, national electronic health record-based registry, which was linked to Medi-
care claims from 2016-2018. Patients were required to have at least two visits for AS with a rheumatology provider,
≥ 30 days apart, prior to the baseline period of the study (Figure). Then, they were required to have at least one Medicare
claim. Once this was confirmed, we collected one year of baseline characteristics from both RISE and Medicare claims.
Patients with a fracture prior to the index date were excluded. Starting at the index date, patients were followed over time
for fractures. Fractures were defined by ICD codes. We examined any fracture including those of the vertebra (cervical, tho-
racic, lumbar, sacral, and coccygeal), clavicle, ribs, sternum, humerus, ulna, distal radius, wrist, pelvis, hip, femur, knee, tibia,
fibula, ankle, and foot. First, we calculated the incidence rate of fractures among individuals with AS. Second, logistic regres-
sion models were constructed to identify factors associated with fracture, including age, sex, race or ethnic group, body
mass index (BMI), dual-eligibility for Medicare and Medicaid, area deprivation index, Charlson comorbidity index, smoking
status, diagnosis of osteoporosis, and use of osteoporosis treatment, glucocorticoids, and opioids.

Results: We identified 2,092 adults with AS in RISE who were also observable in Medicare. The mean (SD) age was
68.4 years (10.1), 43.7%were female, and 75.7%were non-HispanicWhite (Table). Ten percent had dual-eligibility for Medi-
care and Medicaid. Fractures occurred in 137 AS adults. The overall incidence rate of fractures among adults with AS was
37.01 (95% CI 31.31-43.76) per 1,000 person-years. Older age (OR 2.70, 95% CI 1.14 - 6.42), BMI < 18.5 (OR 5.47,
95% CI 1.85 - 16.20), higher Charlson comorbidity index (OR 1.83, 95% CI 1.22 - 2.75), osteoporosis diagnosis
(OR 2.33, 95% CI 1.53 - 3.55), and chronic use of opioid drugs (OR 1.77, 95% CI 1.17 - 2.67) conferred increased odds
of fracture.

Conclusion: In this large U.S. sample of older adults with AS, those who were older, had a low BMI, had multiple comorbidi-
ties including osteoporosis, and used opioids chronically had a higher odds of fracture. Men and women with AS were
equally likely to have a fracture, unlike in the general population where women are known to be at higher risk. Because
chronic opioid use was associated with fracture in AS, this high-risk population should be considered for interventions to
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mitigate risk.Disclaimer: Data collection was supported by the ACR’s RISE Registry. The views expressed represent those of
the authors, not necessarily those of ACR.

Disclosure: R. Stovall, None; E. Kersey, None; J. Li, None; R. Baker, None; C. Anastasiou, None; G. Schmajuk,
None; L. Gensler, Novartis, Pfizer Inc, UCB Pharma, AbbVie, Eli Lilly, Janssen, Gilead, Moonlake; J. Yazdany, Astra-
Zeneca, Gilead, Bristol-Myers Squibb(BMS), Aurinia, Astra Zeneca, Pfizer.
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Background/Purpose: We assess the effectiveness of COVID-19 vaccination in preventing SARS-CoV2 infection and
COVID-19 hospitalizations in patients with psoriatic disease (PsD) and non-psoriatic controls, and the association of
immune-modulating medications on these COVID-19-related outcomes.

Methods: A population-based study was performed using the data from the Clalit Health Services in Israel. We assembled a
cohort of patients with diagnoses of psoriasis and/or psoriatic arthritis (collectively termed PsD) and matched them by age,
sex, and clinic (1:5 ratio) with non-psoriatic controls. For assessment of vaccine effectiveness, the following 2 periods were
analyzed separately: Period 1 which corresponds to initiation of COVID-19 vaccinations until initiation of booster vaccines
(December 2020-August 2021); Period 2 corresponds to initiation of booster vaccines to end of study (August
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2021-December 2021). Study outcomes included: SARS-CoV2 PCR positivity and hospitalization for COVID-19. For
assessment of the association of medications and COVID-19-related outcomes, we performed a matched nested case-
control study within the PsD cohort in which each case (SARS-CoV2 infection and COVID-19 hospitalization) was matched
with 10 controls (negative for these outcomes). Vaccine effectiveness was assessed using regression models with time vary-
ing covariates for vaccination status adjusted for demographics, comorbidities and medication use.

Results: A total of 128,754 patients with PsD and 600,439 controls (5,934 vs. 26,292 positive SARS-CoV2; 315 vs. 1,127
hospitalized, respectively). Vaccine effectiveness for SARS-CoV2 infection was similar among patients with PsD and con-
trols (HR for 2nd vaccine: 0.20 vs. 0.20, respectively; Figure 1A). Vaccine effectiveness for COVID-19 hospitalization was
also similar among PsD patients and controls (HR for 2nd vaccine: 0.15 vs. 0.08, respectively; Figure 2A). Booster vaccines

Figure 1. - Vaccine effectiveness for SARS-CoV2 infection in patients with PsD vs. controls (1A) and among patients with PsD alone (1B)
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remained effective in reducing risk of infections (HRs for of 3rdvaccine: 0.41) and hospitalization (HR for of 3rd vaccine
< 0.01) among patients with PsD. When the analysis was restricted to patients with PsD and adjusted for use of systemic
therapies, vaccines remained effective for SARS-CoV2 infections (OR period 1: 2nd vaccine: 0.19; OR period 2: 3rd vaccine:
< 0.01; Figure 1B) and hospitalizations (OR period 1: 2nd vaccine: 0.01; OR period 2: 3rd vaccine: 0.17; Figure 2B). Use of
etanercept was associated with higher risk of SARS-CoV2 infection and JAK inhibitors use was associated with higher risk
of hospitalizations (Table 1). PsA status was not associated with higher risk of both outcomes compared to patients with
psoriasis alone.

Conclusion: The COVID-19 vaccine has similar effectiveness in patients with PsD to that seen in non-psoriatic controls. Risk
of COVID-19 hospitalization among PsD patients may be influenced by certain immune modulating therapies.

Figure 2. - Vaccine effectiveness for COVID-19 hospitalization in patients with PsD vs. controls (2A) and among patients with PsD alone (2B)
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Background/Purpose: Symptomatic onset long after recovery from the acute phase of COVID-19 infection has been
reported by the population. Currently, it is not known how certain “Long Covid” symptoms affect a population of patients
with psoriatic arthritis (PsA).

The objective is to assess the affectation of the “Long Covid Syndrome” in the clinical and emotional condition of a group of
patients with PsA.

Methods: A prospective observational study of thirty-two patients diagnosed with PsA by the CASPAR criteria has been
carried out. All those who had constituted a “confirmed case” of COVID-19 were selected following the Raveendran criteria.

Fatigue was assessed in this group of patients using the FACIT-F (Functional Assessment of Chronic Illness Therapy-
Fatigue) self-administered questionnaire. The existence of anxiety or depression was obtained with the HADS-A (Hospital
Anxiety and Depression Scale- anxiety) and HADS-D (Hospital Anxiety and Depression Scale- depression) questionnaires.
Sleep quality disturbance was examined using the ISI (Insomnia Severity Index) questionnaire. All questionnaires were
applied simultaneously in person or electronically in two different occasions to each of the individuals, one before contagion
and another four weeks after the COVID-19 infection had been resolved.

Results: Patients were predominantly male with a mean age of 53 years and PsA disease duration of 13.2 years, with a
standard deviation (SD) of 9 and 13.2 years respectively. PsA patients had a mean fatigue score of 35.21 (SD 11.43). The

Table 1: Differences between fatigue, anxiety, depression and sleep before and after COVID-19 disease.
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average of fatigue in that same group before suffering from COVID-19 was 39.56 (SD 10.57) (p=0.001). No relationship was
found in the correlation of fatigue with the rest of the parameters. 18.75% of patients showed initial anxiety and 6.25%
depression. The same group of patients after COVID-19 showed rates of anxiety and depression of 43.75% and 14.29%,
respectively. 12.5% of patients with PsA had insomnia prior to COVID-19, which caused a 43.75% increase in sleep distur-
bances in the same study group (Table 1).

Regarding the relation between changes in fatigue, anxiety, depression and sleep quality and baseline characteristics, an
increase in anxiety and a worsening in sleep quality were observed after COVID-19, which were related to baseline anxiety
and baseline sleep quality respectively. No differences were found in the other parameters. No differences were found
between increased fatigue and baseline variables (Table 2).

Finally, no significant differences were found between changes in fatigue, anxiety, depression and sleep quality and COVID-
19 clinical characteristics.

Conclusion: COVID-19 influences fatigue, sleep, anxiety and depression. Except for anxiety and sleep quality, this increase
is not due to presence of previous features or the characteristics of COVID-19 infection.

Disclosure: S. Pastor Navarro, None; M. Ib�añez Martínez, None; O. Comp�an Fern�andez, None; B. Miguel Ib�añez,
None; O. Martínez Gonz�alez, None; C. Hidalgo Calleja, None; A. Turri�on Nieves, None; S. G�omez Castro, None;
C. Montilla Morales, None.

Table 2: Correlation between baseline characteristics and different scales. *p: p-value, BMI: body mass index, M/F: male/female, Y/N: yes/no,
DMARDs-c: conventional disease-modifying antirheumatic drug, DMARDs-b: biological disease-modifying antirheumatic drug.
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Background/Purpose: Nail psoriasis can be difficult to treat, affects ~50% of patients with psoriasis and can involve the nail
matrix (pitting, leukonychia) and/or nail bed (onycholysis, splinter haemorrhages). Evidence suggests nail psoriasis may be
associated with risk of developing psoriatic arthritis, in particular distal interphalangeal joint erosion.1–3 Data to Week
(Wk) 24 from VOYAGE 1 and 2, two Phase 3 clinical trials, indicate that the anti-interleukin-23 monoclonal antibody

Data are mean (standard deviation). *n=10 reinitiated GUS upon loss of 50% of Wk 28 PASI 90 (n=1 at Wk 36, n=2 at Wk 40, n=7 at Wk 44);
†n=107; R, re-randomisation of PASI 90 responders.
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guselkumab (GUS) is more effective than placebo and as effective as adalimumab in treating nail psoriasis.4 Furthermore,
GUS is also associated with maintained Psoriasis Area and Severity Index (PASI) following treatment withdrawal in VOYAGE
2; however, nail response is not as well understood in this context.5

This VOYAGE 2 post hoc analysis evaluated nail response and its association with skin response and patient-reported out-
comes (PROs) in two groups, one experiencing GUS withdrawal and the other receiving continuous GUS.

Methods: Patients had moderate-to-severe plaque psoriasis and nail psoriasis, were initially randomised to GUS, and
achieved PASI 90 at Wk 28. Patients were then re-randomised to placebo (GUS withdrawal) or GUS every 8 wks (GUS con-
tinuation). Nail Psoriasis Severity Index (NAPSI; grading the most affected nail), fingernail Physician’s Global Assessment (f-
PGA), PASI and Dermatology Life Quality Index (DLQI) are reported as observed at Wk 0, 16, 24 and 48.

Results: Among 209 patients, NAPSI, f-PGA, PASI and DLQI showed similar trends in both groups until Wk 24. All end-
points improved from baseline; and at Wk 24, patients in the GUS withdrawal and GUS continuation groups achieved a
mean NAPSI of 1.7 and 1.8 (nail matrix 1.0 and 1.0; nail bed 0.7 and 0.8); f-PGA 0.9 and 0.9; PASI 0.6 and 0.6; and DLQI
2.2 and 2.3, respectively (Table). Nail changes continued to follow skin trends through Wk 48 (Figure); with GUS with-
drawal, worsening of PASI and DLQI was proportionally greater than that of NAPSI and f-PGA; with GUS continuation, PASI
and DLQI remained fairly stable, and NAPSI and f-PGA continued to improve. Nails were numerically slower to respond to
GUS initiation and withdrawal than skin, with a more pronounced delay for nail matrix vs nail bed. In patients who sustained
a PASI 90 response at Wk 48, despite GUS withdrawal, a high level of nail response was also maintained.

Conclusion: GUS treatment through Wk 48 improved nail psoriasis, skin psoriasis and PROs. When GUS was withdrawn,
loss of response was slower in nails vs skin. These findings support that nail outcomes follow skin outcome trends with GUS
treatment and that nail outcomes should contribute to evaluation of treatment efficacy and disease progression.2,3,6

Figure. NAPSI, PASI and DLQI through Wk 48 in (A) GUS withdrawal and (B) GUS continuation groups. Curves are based on locally estimated
scatterplot smoothing from data at all available time points. *Included n=10 reinitiated on GUS upon loss of 50% of Wk 28 PASI 90 response
(n=1 at Wk 36, n=2 at Wk 40, n=7 at Wk 44). DLQI, Dermatology Life Quality Index; GUS, guselkumab; NAPSI, Nail Psoriasis Severity Index; PASI,
Psoriasis Area and Severity Index; R, re-randomisation of PASI 90 responders; Wk, week.
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Background/Purpose: The Berlin algorithm for the diagnosis of axial spondyloarthritis (axSpA) was developed more than
15 years ago (2004). Since then, new studies suggest that the diagnostic performance of some SpA features might not be
as good as initially thought. We aimed at reviewing the evidence on the performance of clinical, laboratory and imaging
SpA features in discriminating between a clinical diagnosis of axSpA and no axSpA.

Methods: Systematic literature review of cross-sectional, longitudinal and case-control studies (2004-2021) reporting data
that could be used to evaluate ≥1 SpA feature. The population was defined as adults (≥16 years) with a suspicion or definite
clinical diagnosis of axSpA. The diagnostic performance of each SpA feature was tested using the clinical diagnosis of axSpA
as reference standard. Studies in which classification criteria were used to define axSpA were excluded. Sensitivity, specificity,
positive and negative likelihood ratio (LR+ and LR-) were calculated. Risk of bias was assessed using the QUADAS 2 tool.

Results: Of 11,420 screened articles, 20 studies evaluating patients with axSpA fulfilled the inclusion criteria. Five of these
studies (n=3,366 patients; axSpA prevalence range 41-78%) were at low risk of bias and evaluated the same SpA features
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(n=10/20) allowing across-feature comparisons (Table 1). Three of these 5 studies (n=2,204) also evaluated bone marrow
edema (BME) on MRI of the sacroiliac joints (MRI-SIJ) and definite damage on pelvic radiographs (X-SIJ). A good balance
between sensitivity and specificity was found for HLA-B27, BME on MRI-SIJ and damage on X-SIJ which resulted in high
LR+ and low LR-. For instance, patients with axSpA where 2 to 7 times more likely to be HLA-B27+ than patients without
axSpA (LR+ range 2-7). Similarly, patients with axSpA were less likely to be HLA-B27 negative than patients without axSpA
(LR- range 0.4-0.6). Peripheral manifestations and extra-musculoskeletal manifestations (EMM) were highly specific for axSpA
but much less sensitive than HLA-B27 and imaging findings. Among peripheral manifestations, dactylitis had the highest LR+
(2.8-16.7), but was uncommon in axSpA (sensitivity range 5-9%), meaning that no dactylitis is almost as likely in axSpA as in no
axSpA (LR- range 0.9-1). Similarly poor LR- were found for the other peripheral features and EMM. The performance of IBP,
good response to NSAIDs and family history was variable, but mostly poor, with LR+ and LR- close to 1.

Conclusion: The results for HLA-B27 and imaging findings are in agreement with the literature informing the Berlin algorithm
and reflect good diagnostic performance for axSpA, even though circularity cannot be ruled out. New evidence confirms that
peripheral features and EMM, when present, are suggestive of axSpA, but that their absence does not help in ruling out the
diagnosis. The low diagnostic value of IBP, good response to NSAIDs and family history of SpA, compared to data previ-
ously informing the Berlin algorithm, deserve further consideration and may justify an adaptation of the algorithm.

Disclosure: A. Bento da Silva, None; H. Lourenço, None; S. Ramiro, AbbVie/Abbott, Eli Lilly, Galapagos, Merck/
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Cyxone, Eisai, Galapagos, Gilead, Glaxo-Smith-Kline, Janssen, Novartis, Pfizer, UCB, Imaging Rheumatology bv, Lilly;
R. Landewé, Abbott, Amgen, AstraZeneca, BMS, GSK, Novartis, Merck, Pfizer, Schering-Plough, UCB Pharma;
A. Sepriano, UCB, Novartis.
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Background/Purpose: Treatment success from the patients’ perspective has not been defined in psoriatic arthritis (PsA).
The objective was to determine prevalence and associations of patient-reported treatment success in PsA.

Methods: Consecutive patients with rheumatologist-diagnosed PsA, meeting the CASPAR classification, were recruited
from a single center. The intervention was PsA guideline-based standard of care, which is defined as a review of disease
activity and medication safety every 3-6 months and adjustment of therapy to meet treatment targets of low disease activity
or remission (1-3). PsA outcomemeasures collected included: 68/66 tender/swollen joint counts, Leeds/SPARCC enthesitis
indices, Leeds dactylitis index, psoriasis body surface area, patient reported outcomes (patient global, pain, PROMIS-29
Profile and additional short forms) and the patient acceptable treatment state (PASS). Treatment targets using DAPSA and
MDA were calculated. The study primary outcome was a single-item question that assessed the patient’s impression of
treatment success: “Today, considering the level of control of your psoriatic arthritis and psoriasis, do you consider your
treatment has been successful?” with response options Yes/No. A “No” choice branched to a drop-down list of reasons
patients could select. Treatment success groups were compared using Student-t, Wilcoxon and Fisher’s exact tests.

Results: A total of 106 participants had a baseline visit. Mean(SD) CASPAR score was 3.9 (1.0), mean age 51(13) years,
mean BMI 31(7), 51% women, and 87% Caucasian. Seventy-two (68%) reported treatment success, and versus not, had
significantly lower tender/swollen joint counts, dactylitis, psoriasis, and were more likely at treatment target by DAPSA and
MDA; they also had better quality of life according to PROMIS-29 domains (Table 1a and b). Demographics and BMI were
not associated with patient-reported treatment success. The most common reasons patients chose for treatment failure
were pain (24%), psoriasis (15%), fatigue (12%) and decreased ability to be physically active (9%) (Table 3).

Conclusion: Patient-reported treatment success in PsA was associated with control of arthritis, dactylitis, psoriasis, and
health-related quality of life. The top three patient-reported reasons for treatment failure were pain, psoriasis and fatigue.
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Table 2. Patient and disease characteristics (count variables)

Table 3. Reasons for therapy failure
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Background/Purpose: The modified Stoke Ankylosing Spondylitis Spinal Score (mSASSS) is the best validated and widely
used method for assessing radiographic progression in axial spondyloarthritis (axSpA) and is known to correlate with spinal
mobility measures. The recently developed Computed Tomography Syndesmophyte Score (CTSS) assesses syndesmo-
phyte presence and size on whole spine low dose CT but correlation with spinal mobility measures has not been
investigated.

Methods: AxSpA patients from the SIAS cohort meet the Modified New York criteria and have ≥1 and < 18 syndesmo-
phytes on mSASSS at baseline. Correlations were tested for each of 8 spinal mobility measures (occiput to wall distance
(OWD), tragus to wall distance (TWD) (calculated as OWD+11.1), lateral spinal flexion, mSchober, cervical rotation, chest
expansion, intermalleolar distance (IMD) and Bath Ankylosing Spondylitis Metrology Index (BASMI)) with CTSS and
mSASSS using Spearman’s rank correlation coefficients. A cumulative probability plot shows the relationship between
BASMI and CTSS on the patient level.

Results: Forty-one patients (mean age 48 (SD 9), 83% male, 85% HLA-B27+) had scores for both CTSS and mSASSS and
all spinal mobility measures. The CTSS showed substantial correlation with OWD/TWD (rs=0.68), lateral spinal flexion (rs=-
0.72), cervical rotation (rs=-0.61) and BASMI (rs=0.73)(figure 1). Patient level data is shown for BASMI with CTSS (figure 2).

Figure 1: Spearman correlations for eight spinal mobility measures with the CTSS and mSASSS Correlations are color coded according to the
strength of the association.
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CTSS correlated moderately with the mSchober (rs=-0.46) and chest expansion (rs=-0.52) but not with IMD (rs=-0.12). The
mSASSS also had significant correlations with all measures except IMD but all correlations were lower than with CTSS.

Conclusion: The CTSS correlates with 7 out of 8 spinal mobility measures. Lateral spinal flexion and total BASMI correlated
best with both methods. The lack of correlation with IMD was expected since hip range of motion is not affected by spinal
structural changes. These observed correlations compared favourably to mSASSS and support the construct validity of
the CTSS.

Disclosure: R. Stal, None; S. Ramiro, AbbVie/Abbott, Eli Lilly, Galapagos, Merck/MSD, Novartis, Pfizer, UCB, Sanofi;
X. Baraliakos, AbbVie, Lilly, Galapagos, MSD, Novartis, Pfizer, UCB, Bristol-Myers Squibb, Janssen, Roche, Sandoz,
Sanofi; J. Braun, None; M. Reijnierse, ASAS, International Skeletal Society; R. van den Berg, None; D. van der
Heijde, AbbVie, Bayer, BMS, Cyxone, Eisai, Galapagos, Gilead, Glaxo-Smith-Kline, Janssen, Novartis, Pfizer, UCB,
Imaging Rheumatology bv, Lilly; f. van Gaalen, Stichting vrienden van Sole Mio, Stichting ASAS, Jacobus stichting,
Novartis, UCB, MSD, AbbVie, Bristol Myers Squibb, Eli Lilly.
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Figure 2: cumulative probability plot showing patient-level data of the BASMI and the CTSS. Patients are ordered on the X-axis according to their
CTSS. The value of the CTSS is shown on the left Y-axis, and the value of the BASMI on the right Y-axis.
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Background/Purpose: There is a higher prevalence of obesity in patients (pts) with psoriatic disease1. The German non-
interventional study AQUILA provides real-world data on the influence of body mass index (BMI) of pts with psoriatic arthritis
(PsA) on therapeutic effectiveness and safety under treatment with secukinumab, a fully human monoclonal antibody that
selectively inhibits IL-17A.

The aims of this interim analysis are to describe selected baseline (BL) demographics and to evaluate secukinumab treat-
ment outcomes on disease activity and impact of disease on health and to report safety profile depending on the BMI of
PsA pts.

Methods: AQUILA is an ongoing, multi-center study including up to 3000 pts with active PsA or ankylosing spondylitis. Pts
were observed from BL up to week (w) 52. Real-world data were assessed prospectively and analyzed as observed. Data
were collected on Psoriatic Arthritis Impact of Disease-12 items (PsAID-12 score) and Patient’s Global Assessment (PGA).
For calculation of proportion of pts that experienced (serious) adverse events ((S)AEs), all PsA pts were included that

Table 1: Overview of baseline characteristics in PsA pts depending on BMI

Figure 1: Impact of disease and PGA in PsA pts stratified by BMI
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received at least one dose of secukinumab. This interim analysis focuses on BMI subgroups ≤25 kg/m2 (normal weight), >25
to ≤30 kg/m2 (overweight) and >30 kg/m2 (obese) in PsA pts.

Results: At BL, BMI data were available for 1228 PsA pts: 26.5% (n=325) normal weight, 35.0% (n=430) overweight and
38.5% (n=473) obese PsA pts. Proportion of men was lower in normal weight and obese PsA pts. As BMI increased, so
did age and comorbidities/extraarticular manifestations (EAMs; Table 1); e.g. percentage of PsA pts with heart-related dis-
ease increased from 5.2% in normal weight to 9.3% in obese PsA pts.

Mean PsAID at BL was similar for all BMI subgroups (≤25: 4.7; >25-≤30: 4.9; >30: 5.4; Figure 1A). Mean improvement from
BL to w52 was 1.9 (40.4%) for normal weight, 1.8 (36.7%) for overweight, and 1.7 (31.5%) for obese PsA pts.

Mean PGA developed in a similar way over time with lowest scores for normal weight and highest scores for obese PsA pts
(Figure 1B). Mean improvement from BL to w52 was 2.0 (41.6%) for normal weight, 2.2 (40.7%) for overweight, and 1.8
(32.7%) for obese PsA pts.

The occurrence of AEs/SAEs with or without suspected relationship to secukinumab was most frequent in overweight and
obese PsA pts. For example, the percentage of SAEs in normal weight PsA pts was 21.6%, in overweight 26.3% and in
obese 25.9%. There were no unexpected safety signals in either subgroup. One male obese PsA patient died. Cause of
death was not reported, however, treating physician did not suspect a causal relationship to secukinumab.

Conclusion: In a real-world setting, secukinumab improved impact of disease and patient’s global assessment of disease
activity in all BMI subgroups of PsA pts. However, normal weight PsA pts had numerically better PsAID and PGA scores than
obese PsA pts. Altogether, real-world data of this interim analysis show that secukinumab is an effective treatment with a
favorable safety profile up to 52 weeks in PsA pts in all BMI subgroups.

Disclosure: U. Kiltz, AbbVie, Amgen, Biogen, Fresenius, GSK, Hexal, Novartis, Pfizer, Biocad, Lilly, Grünenthal, Jans-
sen, MSD, Roche, UCB; J. Brandt-Juergens, AbbVie/Abbott, Bristol-Myers Squibb(BMS), Janssen, Eli Lilly, Merck/
MSD, Novartis, Pfizer, Roche, UCB, Sanofi-Aventis, Medac, Gilead, Gilead, Affibody; P. Kästner, Chugai, Novartis;
E. Riechers, AbbVie, Chugai, Lilly, Janssen, Novartis, Pfizer, Roche, UCB; D. Peterlik, Novartis; C. Budden, Novartis;
H. Tony, AbbVie, Astra-Zeneca, BMS, Chugai, Janssen, Lilly, MSD, Novartis, Pfizer, Roche, Sanofi.
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Background/Purpose: Low-dose Computed Tomography (ldCT), assessed with the CT syndesmophyte score (CTSS) in
the whole spine, has been shown to detect more progression in the form of new and growing syndesmophytes than the cur-
rent gold standard, which is conventional radiography (CR) assessed with the modified Stoke Ankylosing Spondylitis Spinal
Score (mSASSS). However, the validity of ldCT detected syndesmophytes has not been analyzed. We assessed the conver-
gent validity of ldCT detected syndesmophytes by evaluating whether syndesmophytes on ldCT were also seen on CR at
the same vertebral corner (VC) at the same timepoint or two years later.

Methods: Patients from the Sensitive Imaging in Ankylosing Spondylitis cohort underwent ldCT at baseline and CR at base-
line and two years. Images were assessed by two (ldCT) or three (CR) readers. While ldCT is able to assess the whole spine
and multiple corners per vertebra, in the current study only corners assessed on both modalities by all readers were included
to allow for comparison of the two modalities at the VC level. Thus, scores from 12 anterior cervical and 12 anterior lumbar
corners were included for each modality. Syndesmophyte presence on ldCT at baseline, regardless of size, was defined per
reader and per VC. Syndesmophyte presence on CR, regardless of size, was coded binary as present if seen at baseline,
2 years or both timepoints, per reader per VC. For each reader pair, the number of corners with a syndesmophyte on ldCT
at baseline is given, together with the proportion of these corners that also had a syndesmophyte on CR at baseline or
2 years.

Results: In total 48 patients (85% male, 85% HLA-B27+, mean age 48.3 (SD 9.8) years) had complete imaging and scores,
contributing 917 corners per timepoint. At baseline, syndesmophytes were seen on ldCT in 348 (38%, reader 1) and
327 (36%, reader 2) corners out of 917. The figure shows the proportions of corners where a syndesmophyte was also seen
on CR at baseline or 2 years per CR reader (62%-79%), and the proportion of corners where a syndesmophyte was only
seen on ldCT (21%-38%).

Conclusion: Approximately three quarters of the syndesmophytes visible on ldCT is also visible on the same VC on CR at
the same timepoint or two years later. This shows that syndesmophytes on ldCT are also identified as a syndesmophyte
on CR on the same VC and adds to the convergent validity of ldCT for the measurement of structural damage in axSpA.

Figure: Syndesmophytes visible on low dose Computed Tomography and those also visible on conventional radiography at baseline or 2 years
later The figure displays the corners with a syndesmophyte on low dose CT (reader 1: 348, reader 2: 327) and the proportion of those corners also
visible on CR at baseline or 2 years. Results are presented per reader pair. LdCT, low-dose Computed Tomography; BL, baseline; 2y, 2 years.
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Studies with longer follow-up may address whether ldCT syndesmophytes not seen on CR 2 years later can be detected on
CR at a later stage.

Disclosure: R. Stal, None; S. Ramiro, AbbVie/Abbott, Eli Lilly, Galapagos, Merck/MSD, Novartis, Pfizer, UCB, Sanofi;
X. Baraliakos, AbbVie, Lilly, Galapagos, MSD, Novartis, Pfizer, UCB, Bristol-Myers Squibb, Janssen, Roche, Sandoz,
Sanofi; J. Braun, None; M. Reijnierse, ASAS, International Skeletal Society; R. van den Berg, None; f. van Gaalen,
Stichting vrienden van Sole Mio, Stichting ASAS, Jacobus stichting, Novartis, UCB, MSD, AbbVie, Bristol Myers
Squibb, Eli Lilly; D. van der Heijde, AbbVie, Bayer, BMS, Cyxone, Eisai, Galapagos, Gilead, Glaxo-Smith-Kline, Jans-
sen, Novartis, Pfizer, UCB, Imaging Rheumatology bv, Lilly.
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Background/Purpose: Axial spondyloarthritis (axSpA) corresponds to a group of chronic inflammatory diseases mainly
affecting the axial skeleton. TNFa and IL-17A have been identified as key inflammatory mediators driving the inflammatory
process of axSpA. Epigenetics refers to different mechanisms that alter gene expression without involving changes in
DNA sequence. DNA methylation is an important epigenetic mechanism, playing a role in gene expression regulation. It is

global DNAmethylation of CD4+ T lymphocytes and monocytes from patients with ankylosing spondylitis (AS or radiographic axial spondyloarthri-
tis) and non radiographic axial spondyloarthritis (nr-axSpA) and healthy controls (HC) (* p <0.05; *** p <0.001)
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recognized that aberrant DNA methylation can result in immune cell autoreactivity. In this study, we aimed to evaluate the
global DNA methylation of patients with axSpA.

Methods: Case-control study (NCT03092583). Patients with r-axSpA or non radiographic (nr) axSpA (ASAS criteria) and
healthy controls (HC) were evaluated. All the patients were biologic naïve and under NSAIDs. Disease activity was evaluated
by BASDAI and ASDAS. CD4+T cells and CD14+ monocytes were isolated from peripheral blood and then DNA was
extracted. Global DNA methylation (5-mC) was determined using MethylAmp global DNA methylation quantification kit
(Epigentek) using 150 ng of total DNA.

Results: 104 patients with axSpA including 59 with r-axSpA (45 M; age [mean ± SD]: 47.1 ± 15 y; disease duration: 15.2 ± 13 y;
B27: 86.4%) and 45 nr-axSpA (21 M, age: 39.6 ± 13.2; disease duration: 7 ± 7.8; B27: 65.1%) and 79 healthy controls
(HC) (51 M; age: 43.4 ± 12.2 y) were evaluated. Patients had active disease (BASDAI and ASDAS in r-axSpA and nr- axSpA:
5.1 ± 1.8 and 3.04 ± 1.1; 5.04 ± 1.1 and 2.8 ± 1.0, respectively). In CD4+ T lymphocytes, global DNA methylation was higher
in the whole SpA group compared to HC (1.45 ± 3.6 vs 0.44 ± 0.9 of 5-mC (p= 0.0092). Similarly, DNA methylation was higher
in monocytes from patients with ax-SpA compared to HC (1.94 ± 2.3 vs 0.62 ± 0.9 of 5-mC)(p= 0.0004). When analysing the
results between ax-SpA subgroups, DNAmethylation remains higher in both CD4 T lymphocytes andmonocytes of each patient
subgroup compared to HC (p< 0.05 for all comparisons) (Figure). The levels of DNA methylation did not correlate with laboratory
(ESR, CRP) or clinical (BASDAI) measures of disease activity, excepting ASDAS which was weakly correlated with DNA methyla-
tion in CD4+ T lymphocytes from the whole group of axSpA (r = 0.18, p = 0.08). Previous smoker patients had higher DNAmeth-
ylation in their monocytes compared to current or never smoker patients (p = 0.06). In a limited number of patients (N = 15) who
started a TNFi, DNA methylation decreased in both CD4 T lymphocytes and monocytes after 3 months of treatment.

Conclusion: a global DNA hypermethylation was observed in patients with axSpA, both in T CD4 lymphocytes and mono-
cytes. These modifications involved both the radiographic and non radiographic forms. Collectively, these changes in DNA
methylation could alter recruitment of methyl binding proteins (MBP) that regulate chromatin structure and/or impair binding
of transcription factors, resulting in down regulation of gene expression relevant to the pathogenesis of axSpA. We currently
evaluated the level of expression of DNA methyltransferase (DNMT) and MBP proteins and specific DNA methylation status
of the promoters of gene involved in inflammation such as TNFa.

Disclosure: E. TOUSSIROT, None; S. Pasquereau, None; C. Vauchy, None; D. Wendling, AbbVie/Abbott, Bristol-
Myers Squibb(BMS), Merck/MSD, Pfizer, Roche, Amgen, Nordic Pharma, UCB, Novartis, Janssen, Eli Lilly, Sandoz,
Galapados, Grunenthal; J. Balblanc, None; c. Laheurte, None; M. Puyraveau, None; G. Herbein, None.
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Background/Purpose: Early in the HIV epidemic, autoimmune diseases such as lupus and rheumatoid arthritis (RA) were
uncommonly encountered. With the advent of combined antiretroviral therapy (cART), patients with HIV-1 live longer and
develop rheumatic diseases more similar to the non-HIV population. This study compared characteristics of three categories
of arthritides in an outpatient HIV-1 clinic diagnosed over a 29 year period: 1) autoimmune arthritis (RA), 2) immune-mediated
arthritis (spondyloarthritis/SpA) and 3) non inflammatory arthritis (primary knee osteoarthritis/ knee OA).

Methods: We examined patients with joint diseases treated at a HIV-1 outpatient rheumatology clinic between 1994 and
2022. At baseline visit, demographic parameters, lymphocyte subsets, HIV-1 viral load, date of diagnosis, pertinent lab find-
ings, and radiographs were collected. Antiretroviral medications were categorized into protease inhibitors, nucleoside
reverse transcriptase inhibitors (NRTIs), non-nucleoside reverse transcriptase inhibitors (NNRTIs), and integrase inhibitors.
In addition, we compared our SpA population with those with RA and knee OA from our clinic population. Furthermore,
we compared and contrast the SpA subgroups (axial SpA, peripheral SpA, and psoriatic arthritis/PsA). All SpA patients
met modified New York Criteria for ankylosing spondylitis, ASAS criteria for axial and peripheral spondyloarthritis, and/or

Table 2. Clinical, Demographic, Laboratory and Treatment Characteristics of HIV-Associated SpA Subsets

Table 1. Clinical, Demographic, Laboratory and Treatment Characteristics of HIV-Associated SpA, RA and knee OA
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CASPAR criteria for psoriatic arthritis. Additionally, all RA and knee OA patients met the ACR classification criteria for their
respective diseases. Lastly, univariate analyses were conducted that looked at age, BMI, ethnicity, gender, CD4 count,
HIV viral load, and antiretroviral medication use.

Results: Of 1656 unduplicated patients seen between 2/1/94 and 1/31/22, 72 were diagnosed with SpA, 28 with RA, and
182 with knee OA. Of these,18 (25%) of those with SpA were seen before 1998, when cART became widely available in our
clinic, compared to 5 (2.8%) of those with knee OA and none of the 28 RA patients (p< 1x10-8, OR=13.7). Patients with HIV-
associated SpA were more likely to be younger, male, have baseline CD4 counts below 200 cells/microliter, the level asso-
ciated with immunosuppression, and to be taking no HIV medication or at least not multidrug therapy (Table 1). Of those with
SpA, whites more more likely to have peripheral SpA and blacks axial SpA (Table 2). There was nonsignificant trend toward
more PsA in Latinos.

Conclusion: To date, this is the largest cohort of concomitant HIV-1 and SpA, RA and knee OA patients followed longitudi-
nally to date. Whites were more likely to have peripheral SpA and blacks axial SpA .Those with knee OA were more likely to
be black and have higher BMI’s. Patients with HIV-associated SpA were more likely to have been encountered in the pre-
cART era, and were more likly to be male, younger, to have lower CD4 counts and to be taking monotherapy or no HIV treat-
ment compared to those with HIV-associated RA and knee OA. The increased frequency of an immune-mediated disease
such as SpA where greater immunosuppression was present and in the face of less comprehensive treatment of HIV sug-
gest different mechanisms of disease than autoimmune conditions such as rheumatoid arthritis.

Disclosure: B. Naovarat, None; J. Reveille, Eli Lilly; M. Hwang, Novartis; F. Williams, None; G. Salazar, None.
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Figure 1: ASAS recommendations for requesting and reporting imaging in patients with suspected axial spondyloarthritis.
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Background/Purpose: Clinicians face uncertainties in their daily practice when requesting imaging for patients with suspi-
cion of axial spondyloarthritis (axSpA) or producing a report because requirements and desired information of the other dis-
ciplines is sometimes not completely known or understood. This project aimed to develop easy-to-follow consensus
recommendations for the standardized communication around imaging of sacroiliac joints and spine for diagnosis in patients
with suspected axSpA or its management in clinical practice.

Methods: A task force was established combining radiologists and rheumatologists from the Assessment of SpondyloAr-
thritis international Society (ASAS), two members of young-ASAS and a patient representative. The task force defined the
project’s aims and developed a project statement. Then, under the reflection of the literature and work of other groups,
two survey rounds were designed, and all ASAS members invited to respond: first, to identify items for further consideration,
second, to consider the detail of information to be transferred. Finally, ASASmembers discussed the recommendations dur-
ing the ASAS annual workshop in January 2022 and voted for the endorsement.

Results: The recommendations were endorsed by ASAS with approval from 73% of voting members. The final set of rec-
ommendation is presented in Figure 1. Six recommendations deal with imaging requests in patients with axSpA. The first
three cover clinical features, patients’ symptoms and risk factors. Recommendations 4 involves previous imaging and
reports, 5 contraindications to imaging or contrast media. Number 6 is about the suspected diagnosis, the reason for the
exam, and clinical differential diagnoses. Eleven recommendations refer to the radiology report. The first point addresses
clinical information included in the report. Recommendations 2 to 4 instruct on information about the technical conduct of
the exam, the use of contrast media and image quality. Necessary imaging findings to be included in the report are listed
in recommendations 5 to 7. Finally, recommendations 8 to 11 combine advice for the conclusion, for suggesting additional
imaging or referral to a rheumatology expert if a different physician requested the imaging.

Conclusion: The ASAS recommendations provide guidance for requesting and reporting imaging in axSpA and for stan-
dardizing communication between rheumatologists and radiologists to improve diagnosis and patient care.

Disclosure: T. Diekhoff, Novartis, Merck/MSD, Canon MS, Eli Lilly; I. Eshed, None; C. Giraudo, None; H. Haibel,
Boehringer-Ingelheim, Janssen, Merck/MSD, Novartis, Roche, Sobi, Pfizer, AbbVie/Abbott; K. Hermann, AbbVie,
Merck/MSD, Pfizer, Novartis, BerlinFlame GmbH; M. de Hooge, None; L. Jans, None; A. Jurik, None; R. Lambert,
Calyx, CARE Arthritis, Image Analysis Group; P. Machado, AbbVie/Abbott, Eli Lilly, UCB, Novartis, Orphazyme, Gala-
pagos; W. Maksymowych, AbbVie, Boehringer-Ingelheim, Celgene, Eli Lilly, Galapagos, Janssen, Novartis, Pfizer,
UCB, CARE Arthritis Limited; M. Mallinson, None; H. Marzo-Ortega, None; V. Navarro-Comp�an, AbbVie, Eli Lilly,
Janssen, Merck/MSD, Novartis, Pfizer, UCB Pharma; S. Pedersen, Novartis, AbbVie/Abbott, UCB, Pfizer, Merck/
MSD; M. Østergaard, AbbVie/Abbott, Amgen, Bristol-Myers Squibb(BMS), Celgene, Eli Lilly, Janssen, Gilead, Novar-
tis, Pfizer, UCB; M. Reijnierse, ASAS, International Skeletal Society; M. Rudwaleit, AbbVie, Bristol-Myers Squibb
(BMS), Boehringer-Ingelheim, Chugai, Eli Lilly, Janssen, Novartis, Pfizer, UCB Pharma; F. Sommer � eck, AbbVie/
Abbott, Novartis, Janssen; U. Weber, None; X. Baraliakos, AbbVie, Lilly, Galapagos, MSD, Novartis, Pfizer, UCB,
Bristol-Myers Squibb, Janssen, Roche, Sandoz, Sanofi;D. Poddubnyy, AbbVie, Biocad, Bristol-Myers Squibb, Eli Lilly,
Gilead, GlaxoSmithKline, MSD, Moonlake, Novartis, Pfizer, Samsung-Bioepis, UCB.
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Background/Purpose: To evaluate the differences in sociodemographic and clinical characteristics, disease activity, func-
tional status and quality of life between male and female patients with PsA.

Methods:Observational cross-sectional study. Patients of≥18 years old with a diagnosis of PsA according to CASPAR criteria
were included. Sociodemographic, clinical and therapeutic characteristics, comorbidities, toxic habits and extra-articular man-
ifestations were collected. Presence of dactylitis and enthesitis (MASES) were recorded. Cutaneous psoriasis was assessed by
PASI, BSA and nail involvement by PNSS. ESR (mm/h) andCRP (mg/dl) values were recorded. HAQ-A questionnaires for func-
tional capacity and PsAQoL and DLQI for quality of life were administered. Composite indices were calculated: DAPSA and
DAPSA-ESR. Additionally, the presence of MDAwas determined. Axial involvement was defined by ASAS 2009 criteria. X-rays
were read by 3 experienced rheumatologists (CCI: ≥ 0.89) according to Sharp van der Heijde index. Statistical descriptive anal-
ysis: Chi2 and Fisher’s exact test, Student’s t-test, Mann Whitney, ANOVA and multiple logistic regression.

Results:A total of 170 patients were included, 50% female, mean (X) age 54.5±13.5 years andmean disease duration was 11.4
±9.7 years. Most patients had only peripheral involvement, 88.2% inmen and 83.5% in women.Sharp/van der Heijde score was
higher in men than in women but this difference was not significant (men X 43.1±75.4 vs women X 37.1±55.8, p=NS).

Regarding disease activity, females presented a higher frequency of enthesitis (31.2% vs 16.5%, p=< 0.0001) and higher
DAPSA-ERS (X 17.9±11.9 vs X 14.5±10.5, p=0.048), while males had higher skin involvement (BSA X 6.5±14.3 vs X 3
±15.3, p=0.032). Moreover, no significant differences were found in functional capacity (HAQ-A men X 0.92±0.7 vs women
0.72±10.5) and quality of life (PsAQoL men X 6.4±6.5 vs women X 7.2±6.4).

In multivariate analysis, adjusting for age and disease duration, males presented higher skin involvement by BSA (OR 1.05,
95%CI 1.01-1.1), while MASES was lower in this group (OR 0.8, 95%CI 0.73-0.98, p= 0.03).

Conclusion:Women had higher disease activity and entheseal involvement, while men presented greater extension of pso-
riasis.The entheseal involvement and psoriasis remained significantly associated with gender after adjusting for socio-
demographic and clinical variables.

Disclosure: B. roldan, None; C. Isnardi, None; V. Carrizo Abarza, None; M. Alfaro, None; T. Barbich, None;
M. Crespo Rocha, None; M. Fornaro, None; O. Cerda, None; F. Dal pra, Pfizer, Abbvie; E. Schneeberger, AbbVie/
Abbott, Pfizer, Boehringer-Ingelheim, Janssen, Bristol-Myers Squibb(BMS); G. Citera, AbbVie, Amgen, Bristol Myers
Squibb, Gema, Janssen, Pfizer, Sandoz, Boehringer Ingelheim.
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Background/Purpose: Diagnostic delays are common with psoriatic arthritis (PsA), and screening surveys for identifying at-
risk patients are infrequently used in busy clinical practices. We previously demonstrated that patients with psoriasis were
more frequently evaluated by a rheumatologist if they screened positively on a home screening survey and then contacted
study staff directly for a rheumatology appointment. This method bypassed an initial screening by their primary doctors. In
this sub-analysis, we sought to characterize the patient findings during the initial rheumatologic evaluation. Our goal was
to determine whether their referral to rheumatology was clinically appropriate.

Methods: Within the University of Utah and VA Medical Center healthcare systems in Salt Lake City, patients with an Inter-
national Classification of Diseases (ICD) code for psoriasis but not PsA in the electronic health record (EHR) were identified.
The Psoriasis Epidemiology Screening Tool Survey1 was disseminated electronically and via postal mail beginning 9/18/20
(index date). Patients that screened positively were instructed to contact study staff for a rheumatology appointment. Patient
characteristics, clinical findings and diagnostic outcomes were extracted from the EHR beginning 2/2/22. A rheumatology
referral was deemed appropriate if the patient had: (1) a history of confirmed or probable psoriasis; and (2) no previous
encounters with a rheumatologist within the last 6 years. They also had to have: (3) a diagnosis of PsA; OR (4) symptoms,
examination findings or test results that warranted an additional workup or a rheumatology follow-up.

Results: The population included 1,413 patients, of whom 27 were seen by a rheumatologist. 66.6%were male with a mean
age of 61.5. 14.8% had a previous encounter with a rheumatologist that was nondiagnostic for PsA. 59.2% had a verified
history of psoriasis by a dermatologist or primary care provider. The most common clinical finding was enthesitis (33.3%)
of the Achilles, plantar fascia insertions or epicondyles (Table 1). PsA diagnosis occurred in 4.7%. An additional 6.7% were
diagnosed with possible PsA or another inflammatory joint disease (Figure 1). The rheumatology referral was deemed appro-
priate in 63%.
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Conclusion:With patient-driven PsA screening and rheumatology referrals, over half of the referrals were deemed appropri-
ate. The rate of misdiagnosed psoriasis was high due to inaccurate ICD code data. While the rate of PsA diagnosis was low,
a dedicated evaluation by a rheumatologist in this at-risk population can provide reassurance and valuable patient educa-
tion. There is also a highly beneficial impact for those who were diagnosed with PsA. Patient engagement may improve with
future study cohorts (n � 24,000 patients), as the impacts of the COVID-19 pandemic decline and adjustments are made to
engagement strategies.1Ibrahim GH, et al. Clin Exp Rheumatol. 2009; 27:469-74.*Fulfilled Calin Criteria for inflammatory
back pain. †The total number of studies ordered. ‡ Erosions, sacroiliac changes or active inflammation seen on peripheral or
axial radiographs, MRI or ultrasound.

Disclosure: M. Meier, None; J. Walsh, AbbVie, Amgen, Lilly, Novartis, Pfizer, UCB, Celgene, Janssen, Merck.
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Background/Purpose: Opioid use among individuals with spondyloarthritis is common, reported to be ~20-30% in some
cohorts. Data on whether this subset of patients have higher utilization of the healthcare system are lacking. Our objective
was to examine the association between opioid use and healthcare utilization and costs among patents with psoriatic arthri-
tis (PsA) and ankylosing spondylitis (AS).

Methods: This retrospective cohort study included adult participants enrolled in the FORWARD Databank. Patients who
were diagnosed with PsA or AS and completed ≥ 1 questionnaire with Health Assessment Questionnaire Disability Index
(HAQ-DI) and/or Bath Ankylosing Spondylitis Disease Activity Index (BASDAI; added in 2018) from January 2010 to
December 2019 were included. PsA and AS were studied separately and among the available questionnaires available,
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the most recent observation period was used. Patient report of opioid use was the exposure of interest, and the outcomes
were healthcare utilization and prescription costs over the course of one year. Student’s t-tests or Chi-squared tests were
used when appropriate to examine differences in costs by group. To measure the association between opioid use and the

794



utilization outcomes, we used negative binomial regressions and report both models adjusted for age and sex, and addition-
ally adjusted for hospitalization. To model the association between opioid use and costs, we used generalized linear models
with gamma distribution and log link function.

Results: Of 828 PsA patients, 21.3% (177) used opioids. Of 334 AS patients, 27.4% (91) used opioids. Opioids users had
more comorbidities, higher prevalence of smoking, and worse disease activity (by HAQ-DI or BASDAI) in both cohorts. They
also tended to have higher use of any anti-rheumatic drug class (Table 1). Opioid users were more likely to have higher health
care utilization and medical costs, specifically medical visits, diagnostic tests, direct medical costs and pharmacy costs (bio-
logics and other drugs) (Tables 2 and 3). PsA opioid users had a 33% more medical visits annually when compared those
not using opioids (results adjusted for age, sex, and hospitalizations). Similarly, patients with AS utilizing opioids had a
32% increase in medical visits compared to patients not using opioids. Annual number of diagnostic tests were similarly ele-
vated for opioid users: 56% (PsA) and 68% (AS). Patients using opioids spent more on medical visits annually compared to
those not using opioids: 28% more among those with PsA (3464.7 USD) and similarly among those with AS (4576.2 USD).
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Opioid users (PsA or AS patients) also tended to spend more on medications including biologics, csDMARDs, and other
drug costs.

Conclusion: Compared to patients not using opioids, patients with PsA and AS who used opioids had higher healthcare uti-
lization and higher costs. New care pathways for these patients are needed to improve care and reduce costs.

Disclosure: A. Ogdie, AbbVie, Amgen, Novartis, Pfizer Inc, Bristol-Myers Squibb, Celgene, Janssen, CorEvitas, Gilead
Sciences, Eli Lilly, GlaxoSmithKline, Happify Health, UCB; S. Pedro, None; J. Liew, None; K. Michaud, None.

Abstract Number: 0403

Efficacy and Safety of Ixekizumab in Chinese Patients with Radiographic
Axial Spondyloarthritis: 16-Week Results from a Phase 3 Study

Yu Xue1, Jiankang Hu2, Dongzhou Liu3, Jingyang Li4, HuaxiangWu5, Chunyu Tan6, Lie Dai7, Mengru Liu8, Hongying Li8 and
Hejian Zou1, 1Huashan Hospital affiliated to Fudan University, Shanghai, China, 2Jiangxi Pingxiang People’s Hospital,
Shanghai, China, 3Shenzhen People’s Hospital (The Second Clinical Medical College of Jinan University), Shanghai, China,
4Zhuzhou Central Hospital, Shanghai, China, 5The Second Affiliated Hospital Zhejiang University School of Medicine,
Shanghai, China, 6West China Hospital of Sichuan University, Shanghai, China, 7Sun Yat-sen Memorial Hospital of Sun
Yat-sen University, Shanghai, China, 8Eli Lilly and Company, Shanghai, China

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (0403–0431) Spondyloarthritis Including PsA – Treatment Poster I: AxSpA
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: Ixekizumab, a high-affinity monoclonal antibody that selectively targets interleukin-17A, has demon-
strated efficacy in global clinical trials in patients with radiographic axial spondyloarthritis (r-axSpA)/ankylosing spondyli-
tis (AS).

To evaluate the efficacy and safety of ixekizumab in Chinese patients with r-axSpA.

Methods: This study was a Phase 3, multicenter, randomized, double-blind, placebo-controlled, parallel-group, outpatient
study. Patients were randomized to ixekizumab 80 mg Q4W (IXE80Q4W) with a 160 mg starting dose or placebo (1:1) in the
16-Week Blinded Treatment Dosing Period.

The primary endpoint was ASAS40 (ASAS: SpondyloArthritis international Society) response rate at week 16 in biological
disease-modifying anti-rheumatic drugs (bDMARD)-naive patients with r-axSpA. Non-responder imputation was used for
handling missing data.

Results: A total of 147 patients were randomized to receive IXE80Q4W (n=74) or placebo (n=73).

The primary endpoint was met; ASAS40 response rate was significantly higher in the IXE80Q4W group than placebo (40.9%
vs. 7.8%, p< 0.001) at week 16 among the bDMARD- naive patients with r-axSpA.

All key secondary endpoints were also achieved in the intent-to-treat population (including bDMARD-naive and TNFi expe-
rienced patients), ASAS40 response rate was significantly higher in the IXE80Q4W group than placebo (37.8% vs. 8.2%,
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p< 0.001) at week 16; ASAS20 response rate in the IXE80Q4W and placebo group were 59.5% and 35.6% (p=0.006) at
week 16, respectively; change from baseline in BASDAI (MMRM) had significantly improved in the IXE80Q4W group than
placebo (LSM: -2.39 vs. -0.90, p<0.001) at week 16.

In the IXE80Q4W group and placebo group, 45 (60.8%) and 36 (49.3%) patients reported ≥1 TEAEs, respectively. Most
TEAEs were mild in severity, the proportions of patients with serious adverse events were low (2.7% and 1.4%), and no
deaths were reported.

Conclusion: Ixekizumab demonstrated superior efficacy than placebo and a favorable safety profile in Chinese patients with
r-axSpA.

Disclosure: Y. Xue, None; J. Hu, None;D. Liu, None; J. Li, None;H. Wu, None;C. Tan, None; L. Dai, None;M. Liu, Eli
Lilly; H. Li, Eli Lilly; H. Zou, None.
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Background/Purpose: Sites of peripheral joint and enthesitis involvement in AS vary. Tofacitinib is an oral Janus kinase
inhibitor for the treatment of AS. Differential site-specific treatment responses in the joints have been observed with tofaciti-
nib and adalimumab in patients (pts) with RA1 and PsA.2 Real-world data of pts with axial SpA also showed site-specific
treatment responses in the entheses with a TNF inhibitor.3 We assessed the site-specific responses of joint and entheses
to tofacitinib in pts with active AS.

Methods: This post hoc analysis used data up to Week (W)48 from a Phase 3 study (NCT03502616; N=269) in pts with
active AS, fulfilling the modified New York criteria, and had an inadequate response/intolerance to ≥ 2 NSAIDs. Pts received
tofacitinib 5 mg twice daily (BID) or placebo (PBO) for 16 weeks; fromW16, all pts received open-label tofacitinib 5 mg BID to
W48. A paired swollen joint count score (p-SJCS) and a combination of bilateral SJC ranging from 0 (neither side swollen) to
2 (both sides swollen) was calculated. Baseline (BL) joint involvement frequencies, mean p-SJCS (for pts with BL SJC ≥ 1)
and percent change from BL (%Δ) in p-SJCS for each paired joint/paired joint group (hand, shoulder/upper arm, and foot),
were calculated. A paired enthesitis score (p-ES) was derived from the Maastricht AS Enthesitis Score (MASES) sites. BL
enthesitis involvement frequencies, mean p-ES (for pts with BL MASES ≥ 1) and %Δp-ES were calculated.

Results: Of note, at BL, frequency of joint involvement in the shoulder/feet was lower with tofacitinib vs PBO; mean p-SJCS in
the feet were lower with tofacitinib vs PBO (Fig 1a). Frequency of enthesitis involvement at BL at the 7th costochondral (CC) joint/
Achilles tendon was lower with tofacitinib vs PBO (Fig 1b). At W16, greater reduction in %Δp-SJCS was observed with tofaciti-
nib vs PBO in most joints (Fig 2) and across joint groups, except the foot (Fig 3a). At most enthesitis sites, tofacitinib and PBO
elicited broadly similar %Δp-ES up to W16; however, greater responses at W16 were observed at the 1st CC joint/Achilles ten-
don with tofacitinib vs PBO (Fig 3b). ToW48, p-SJCS/p-ESwere generally reduced in both treatment groups (Fig 3). Limitations
of this exploratory analysis include low number of pts with BL SJC/MASES and the dichotomous nature of SJC/MASES.

Conclusion: In pts with AS, we generally observed BL differences in peripheral joint and enthesis involvement and site-
specific responses between tofacitinib and PBO. A BL imbalance of arthritis frequency/severity in the feet may have led to
a floor effect with tofacitinib, though a relatively poorer tofacitinib response in the feet vs other joint groups has previously
been reported in RA1/PsA2 and swelling in the foot, including the MTP joint, may be difficult to assess. Decreases from BL
in p-ES were observed at most sites with both tofacitinib and PBO, with better responses at the 1st CC joint/Achilles tendon
at W16 with tofacitinib vs PBO.

1. Frank-Bertoncelj et al. Arthritis Rheumatol 2019; 71 (Suppl 10): Abs 1338
2. Ciurea et al. Arthritis Rheumatol 2021; 73 (Suppl 10): Abs 1349
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3. Nissen et al. Arthritis Res Ther 2021; 23: 165
Study sponsored by Pfizer. Medical writing support was provided by J Juana, CMC Connect, and funded by Pfizer.

Disclosure: R. Micheroli, None; T. Killeen, Pfizer; H. Jo, Pfizer; K. Kwok, Pfizer; B. Elzorkany, AbbVie, Amgen,
Bristol-Myers Squibb, Eva, Hekma, Janssen, Eli Lilly, MSD, New Bridge, Novartis, Pfizer Inc, Roche, Sanofi-Aventis,
Servier; C. Ospelt, None; A. Ciurea, AbbVie, Novartis, Merck/MSD;M. Nissen, AbbVie/Abbott, Pfizer, Amgen, Novar-
tis, Janssen.
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Background/Purpose: Higher BMI is associated with reduced response to TNF inhibitors (TNFi) in patients (pts) with AS.1

Tofacitinib is an oral Janus kinase inhibitor for the treatment of AS.2 This post hoc analysis assessed the impact of baseline
(BL) BMI on tofacitinib efficacy and safety in pts with AS.

Methods: Data were pooled from two placebo (PBO)-controlled, double-blind studies (16-week Phase [P]2 study:
NCT017866683; 48-week P3 study: NCT035026162) in adult pts with active AS receiving ≥ 1 dose of tofacitinib 5 mg twice
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daily or PBO. Pts were analyzed by BL BMI: < 25 kg/m2, ≥ 25–< 30 kg/m2, or ≥ 30 kg/m2. Efficacy endpoints (full analysis
set [FAS]) were assessed at Week (W)12 and included Assessment of SpondyloArthritis international Society (ASAS) 20%,
ASAS40, AS Disease Activity Score(CRP) (ASDAS[CRP]), BASMI, BASDI, and total back pain scores. Safety outcomes
(safety analysis set [SAS]) were assessed up to W16, which included adverse events (AEs), serious AEs (SAEs), discontinu-
ation due to AEs, and changes in laboratory parameters (liver function tests [LFTs] and lipid profile).

Results: The analysis included 370 pts in both the FAS and SAS. In the tofacitinib/PBO treatment groups, 40% (74/184)/42%
(79/186) had BMI < 25 kg/m2, 38% (69/184)/33% (62/186) had BMI ≥ 25–< 30 kg/m2, and 22% (41/184)/24% (45/186) had
BMI ≥ 30 kg/m2. At BL, pts with a BMI ≥ 25–30 kg/m2 or ≥ 30 kg/m2 were generally older; pts with BMI ≥ 30 kg/m2 were more
likely to have had prior TNFi inadequate response (IR) or biologic DMARD use (non-IR; P3 study only), enthesitis, and higher mean
waist circumference and swollen joint count; pts with BMI < 25 kg/m2 were more likely to be current smokers (Table 1). At W12,
regardless of BMI, efficacy was greater with tofacitinib compared with PBO; there was no indication of noticeable efficacy differ-
ences in pts treated with tofacitinib among the three BMI categories (Fig). AEs and SAEswere reportedmore frequently in pts with
BMI < 25 kg/m2 receiving tofacitinib, compared with other BMI categories. Themost frequent AEs (≥ 5% of pts in each treatment
group) included nasopharyngitis, upper respiratory tract infection, and arthralgia (Table 2). Generally, change from BL in LFTs was
similar, while % change from BL in lipid levels was higher, in tofacitinib vs PBO-treated pts; there were no meaningful differences
across BMI categories in pts treated with tofacitinib (Table 2).

Conclusion: Regardless of BL BMI category, tofacitinib showed greater improvements in efficacy outcomes vs PBO in pts
with AS; efficacy was comparable across BMI categories in pts treated with tofacitinib. Safety was generally similar across
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BMI categories in pts receiving tofacitinib; AEs and SAEs occurred more frequently in pts with BMI < 25 kg/m2, more than a
third of whom were current smokers. This post hoc analysis was not powered for comparison of BMI categories and was
limited by the small sample size within subgroups.

1. Wang et al. JAMA Netw Open 2022; 5: e222312
2. Deodhar et al. Ann Rheum Dis 2021; 80: 1004-13
3. van der Heijde et al. Ann Rheum Dis. 2017; 76: 1340-7
Study sponsored by Pfizer Inc. Medical writing support was provided by C Zauchenberger, CMC Connect, and funded by
Pfizer Inc.

Disclosure: H. Norton, AbbVie, Amgen, Eli Lilly, Horizon, Janssen, Novartis, Pfizer Inc, Scipher, UCB; P. Sliwinska-
Stanczyk, None; T. Hala, None; B. Elzorkany, AbbVie, Amgen, Bristol-Myers Squibb, Eva, Hekma, Janssen, Eli Lilly,
MSD, New Bridge, Novartis, Pfizer Inc, Roche, Sanofi-Aventis, Servier; L. Stockert, Pfizer Inc; H. Shi, Pfizer Inc;
C. Wang, Pfizer Inc; J. Paulissen, Syneos Health, Pfizer Inc; C. Ritchlin, UCB, AbbVie, Eli Lilly, Pfizer Inc, Novartis,
Janssen, Bristol-Myers Squibb.
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Background/Purpose: The tools to assess disease activity and quality of life in axial spondyloarthritis (axSpA) were devel-
oped in ankylosing spondylitis cohorts biased towards inclusion of males. At present, it remains unclear how these tools

Figure 1: Correlation between BASDAI and ASQoL in Males with AxSpA
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capture disease experience in females. The Ankylosing Spondylitis Registry of Ireland (ASRI) is an epidemiological data
source on patients with axSpA in Ireland. The aim was to examine and compare sex specific relationships between disease
activity (as assessed by BASDAI) and quality of life (as assessed by ASQoL) in patients with axSpA.>

Methods: IBM SPSS version 26 was used to run the analysis of the patient population registered in the ASRI to date.
Patients with both BASDAI and ASQoL scores were included. Variables were assessed with a Shapiro-Wilk’s test for normal
distribution. Variables were also assessed for presence of a monotonic relationship by visual inspection of a scatterplot of the
two variables. Once a monotonic relationship was established, records were split by sex and a Spearman’s rank-order cor-
relation was undertaken to assess strength of correlation of scores within each sex.

Results:Overall, 888 patients were assessed for inclusion. Data on both BASDAI and ASQoL scores were available for anal-
ysis on 879 patients. For both outcomes means were significantly higher in females compared to males (BASDAI 4.57 vs
3.83, p< 0.01; ASQoL 7.51 vs 6.12, p< 0.01). There was a statistically significant, strong positive correlation between BAS-
DAI and ASQoL scores in the axSpA patients, rs =0.765, p< 0.01, translating clinically to higher BASDAI scores being asso-
ciated with worse ASQoL scores. Analysis by sex showed the positive correlation becomes stronger if assessed within each
sex for men (figure 1) but weaker for women (Males rs(644) =0.774, p< 0.01 vs Females rs(238)= 0.728, p< 0.01) (figure 2).

Conclusion: This analysis demonstrates that there is a stronger relationship between disease activity and quality of life in
men with axSpA than women. This raises the question, are lower levels of increased disease activity resulting greater nega-
tive impact on quality of life in women compared to axSpA men? Striving to answer this is critical to improving interpretation
of patient outcomes between sexes in axSpA. Furthermore, this highlights the need for development and validation of tools
to capture disease activity and patient experience of women with axSpA.

Disclosure: S. Maguire, None; F. Wilson, None; P. Gallagher, None; F. O’Shea, AbbVie/Abbott.

Figure 2: Correlation between BASDAI and ASQoL in Females with AxSpA

804



Abstract Number: 0407

Effect of Biologics in MRI/CRP Subgroups of Axial Spondyloarthritis:
A Systematic Review and Meta-Analysis

Paras Karmacharya1, Sonia Gupta2, Ravi Shahukhal3, Raju Khanal4, Hassan Murad5 and Lianne Gensler6, 1Vanderbilt
University, Nashville, TN, 2Creighton University, Salt lake city, UT, 3University of Central Florida, Orlando, 4Winchester
Medical Center, Winchester, VA, 5Mayo Clinic, Rochester, 6Department of Medicine, Division of Rheumatology,
University of California San Francisco, San Francisco, CA

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (0403–0431) Spondyloarthritis Including PsA – Treatment Poster I: AxSpA
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: While the use of biologics over the last decade has revolutionized treatment for some patients with
axial SpA, only up to 40% reach remission in placebo-controlled trials. With absent biomarkers, we rely on a “trial and error”
approach leading to unreliable response, with often unnecessary side effects, and disease progression. Both C-reactive
protein (CRP) levels and bone marrow edema on magnetic resonance imaging (MRI) have been associated with response
to TNFi in axSpA. It is, however, unclear if combining these findings could provide better insight than either factor alone. In
contrast to biomarkers, MRI and CRP are both usually performed at baseline in axSpA patients. Therefore, our objective
was to perform a systematic review and meta-analysis of data from 4 subgroups (MRI+/CRP+, MRI+/CRP-, MRI-/CRP+,
MRI-/CRP-) from randomized controlled trials (RCTs).

Flow chart describing systematic search and study selection process
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Methods: We performed a comprehensive search of databases in all languages (including conference abstracts) up to Jan
11, 2022. RCTs (phase II & III) with these criteria were included: 1) adults (≥18 years) with axSpA (r-axSpA and nr-axSpA), 2)
disease activity assessed using a quantitative scoring method, 3) disease activity reported for a particular therapy compared
to placebo, 4) disease activity reported by different MRI/CRP subgroups, 5) MRI and CRP performed at baseline for >50% of
participants. Number needed to treat (NNT) was calculated as the inverse of the risk difference. Risk of bias in the included
studies was assessed using the Revised Cochrane risk-of-bias tool (RoB 2.0) for randomized trials. Between-study hetero-
geneity was assessed using I2 statistics and sensitivity analyses were performed to explore heterogeneity. Study-specific
disease activity scores (at 12 to 16 weeks) were pooled using a random-effects model (DerSimonian and Laird).

Results: Five studies (all nr-axSpA) were included- 3 with tumor necrosis factor inhibitors (TNFi, N= 729), 2 with interleukin-
17 inhibitors (IL-17i, N=794). TNFi and IL-17i showed efficacy based on ASAS40 and BASDAI50 in all MRI/CRP subgroups
except CRP-/MRI- subgroup, which had a single study with only 39 patients (Figure 1). There was no statistically significant
difference between the four subgroups in terms of patients achieving ASAS40 (p=0.60, I2=0%) or BASDAI50 (p=0.27,
I2-23.9%). NNT was 3 for the CRP+/MRI+ and CRP+/MRI- subgroups, and 6 for the CRP-/MRI+ and CRP-/MRI- sub-
groups. All studies had a low risk of bias. Between-study heterogeneity was low to moderate. Sensitivity analyses comparing
TNFi or IL-17i vs. placebo similarly showed no difference between subgroups in terms of ASAS40 (TNFi, p=0.57, and IL-17i,
p=0.28) and BASDAI50 (TNFi, p=0.37, and IL-17i, p=0.18).

Pooled analysis of ASAS 40 from all included studies in 4 different subgroups based on the CRP and MRI status
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Conclusion: In this systematic review, all subgroups showed efficacy based on ASAS40 or BASDAI50 except the CRP-/
MRI- subgroup, which was underpowered and reported in a single study. There was no difference in outcomes between
subgroups based on MRI and CRP positivity. However, numerically higher treatment responses were noted with a higher
burden of inflammation in terms of CRP.

Disclosure: P. Karmacharya, None; S. Gupta, None; R. Shahukhal, None; R. Khanal, None; H. Murad, None;
L. Gensler, Novartis, Pfizer Inc, UCB Pharma, AbbVie, Eli Lilly, Janssen, Gilead, Moonlake.

Pooled analysis of BASDAI50 from all included studies in 4 different subgroups based on the CRP and MRI status
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Background/Purpose: Certolizumab pegol (CZP) has demonstrated clinical efficacy in patients (pts) with active non-
radiographic axial spondyloarthritis (nr-axSpA) and objective signs of inflammation (OSI) during the 52-week (wk) placebo
(PBO)-controlled period and the 104 wk open-label (OL) safety follow-up extension (SFE) of the C-axSpAnd study.1 There
is, however, a paucity of data on the long-term efficacy of biologics in nr-axSpA according to pts’ baseline MRI and CRP sta-
tus. This post hoc analysis aimed to evaluate whether pts’ baseline MRI and CRP status impacted long-term (3-year [yr])
clinical responses to CZP.

Methods: C-axSpAnd (NCT02552212) was a 3-yr, phase 3, multicenter study. Adults (N=317) with active nr-axSpA,
defined by fulfilling the Assessment of SpondyloArthritis international Society (ASAS) classification criteria and OSI (CRP
≥10 mg/L [CRP+] and/or evidence of sacroiliitis on MRI [MRI+]),2 were randomized 1:1 to PBO or CZP (400 mg at Wks
0, 2, 4 then 200 mg every 2 wks [Q2W]) for 52 wks.3 Those enrolled into the SFE received OL CZP (200 mg Q2W) for an
additional 104 wks.Ankylosing Spondylitis Disease Activity Score (ASDAS), Bath Ankylosing Spondylitis Disease Activity
Index (BASDAI), ASDAS major improvement (ASDAS-MI; C-axSpAnd primary outcome) and ASAS 40% response
(ASAS40) were assessed at Wks 52 and 156 according to prespecified subgroups based on MRI/CRP status (MRI+/
CRP+, MRI−/CRP+, MRI+/CRP−). Data are reported as observed case.&

Results: 243/317 (76.7%) pts entered the SFE, 120 initially randomized to CZP (36 MRI+/CRP+, 32 MRI−/CRP+ and
52 MRI+/CRP−) and 123 from the initial PBO group (30 MRI+/CRP+, 34 MRI−/CRP+ and 59 MRI+/CRP−). 206/243
(84.8%) completed the SFE; 102/120 (85.0%) from the group initially randomized to CZP, 104/123 (84.6%) from the initial
PBO group.

Among CZP-randomized pts, mean ASDAS was similar at Wks 52 and 156; the percentage achieving ASDAS-MI was lower
at Wk 156 compared with Wk 52 across all subgroups (Figure 1). Pts initially randomized to PBO showed improvements in
mean ASDAS over time; ASDAS-MI achievement was sustained. The proportion of patients achieving ASDAS-MI was
numerically highest in the MRI+/CRP+ subgroup, and lowest in the MRI+/CRP− subgroup.

Similar results were shown for BASDAI, with mean scores for CZP-randomized pts sustained fromWk 52 to Wk 156 across
all subgroups (Figure 2). Mean BASDAI decreased from Wk 52 to Wk 156 in pts initially randomized to PBO, at which point
the values aligned with those reported for the CZP-randomized group.
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In CZP-randomized pts, ASAS40 responses were sustained at Wk 156 compared with Wk 52. An increased
percentage of pts achieved ASAS40 in all MRI/CRP subgroups initially randomized to PBO at Wk 156 compared with Wk
52 (Figure 3).
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Conclusion: In pts with nr-axSpA and OSI, long-term clinical outcomes achieved after 1 yr were generally sustained at 3 yrs
across MRI+/CRP+, MRI−/CRP+ and MRI+/CRP− subgroups; ASDAS-MI was numerically highest in the MRI+/CRP+
subgroup.
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Background/Purpose:Bimekizumab (BKZ) is a monoclonal IgG1 antibody that selectively inhibits IL-17F in addition to IL-17A.
BKZ improved signs and symptoms and reduced disease activity up to Week (Wk) 24 in patients (pts) with active non-
radiographic axSpA (nr-axSpA) and active ankylosing spondylitis (AS; i.e. radiographic axSpA) in the phase 3 studies BE
MOBILE 1 (NCT03928704) and BE MOBILE 2 (NCT03928743), respectively; all primary and ranked secondary endpoints at
Wk 16 were met, including change from baseline (CfB) in nocturnal spinal pain.1,2 Here, we evaluate the impact of BKZ in pts
with nr-axSpA and AS on major contributors to disease burden (spinal pain, stiffness and fatigue)3 to Wk 24 in both studies.

Methods: BE MOBILE 1 and 2 were conducted in parallel and had similar designs, with a 16-wk double-blind period fol-
lowed by a 36-wk maintenance period. Pts were randomized to BKZ 160 mg Q4W or placebo (PBO); all pts received
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BKZ 160 mg Q4W from Wk 16 onward.1,2 We report proportion of pts achieving selected thresholds at Wk 16 for low pain
(total and nocturnal spinal pain score: ≤0/1/2/3/4) and improvement in fatigue (Functional Assessment of Chronic Illness
[FACIT]-Fatigue score: ≥4-point increase from baseline [BL]) using non-responder imputation. Mean CfB to Wk 24 in total
spinal pain, nocturnal spinal pain, BASDAI morning stiffness (mean of BASDAI questions 5 and 6), and FACIT-Fatigue scores
are reported using multiple imputation.

Results: 254 pts with nr-axSpA (BKZ: 128; PBO: 126) and 332 with AS (BKZ: 221; PBO: 111) were randomized; 94.5% and
94.3% completed to Wk 24, respectively. Across both studies, mean BL scores for all reported outcomes indicated high
symptom severity (Figure 1, 2).

A greater proportion of both nr-axSpA and AS pts treated with BKZ vs PBO achieved lower total and nocturnal spinal pain
scores at Wk 16 (Figure 3). Pts treated with BKZ also achieved reductions from BL in mean total spinal pain, nocturnal spinal
pain, and BASDAI morning stiffness scores to Wk 24, with separation from PBO observed at the first post-BL assessment
(Wk 1; Figure 1). Responses at Wk 24 for pts who switched from PBO to BKZ at Wk 16 approached those seen in BKZ-
randomized pts.

Similarly, at Wk 16 a higher proportion of pts achieved ≥4-point improvement in FACIT-Fatigue score with BKZ vs PBO (nr-
axSpA: 70.3% vs 45.2%; AS: 66.1% vs 49.5%). Improvement in FACIT-Fatigue scores to Wk 24 were also observed across
nr-axSpA and AS pts treated with BKZ, with separation from PBO at first post-BL assessment (Wk 4; Figure 2). Among pts
who switched from PBO to BKZ at Wk 16, responses at Wk 24 approached those seen in BKZ-randomized pts.

Conclusion: Treatment with BKZ resulted in rapid and clinically relevant improvements in spinal pain, morning stiffness and
fatigue in pts with active axSpA regardless of radiographic classification (AS and nr-axSpA) with separation from PBO at first
post-BL assessment. These findings emphasize the benefit of BKZ for clinical symptoms which are important to pts and
have significant impact on their daily lives.
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Background/Purpose: Examine the association between achieving increasingly stringent clinical response criteria and
lower levels of disease activity, and improvements in physical function and health-related quality of life (HRQoL), in patients
with axial spondyloarthritis (axSpA).

Methods: This post hoc analysis reports pooled (placebo/bimekizumab 160 mg Q4W) Week (Wk) 16 results from the phase
3 studies, BE MOBILE 1 (NCT03928704; non-radiographic axSpA; [nr-axSpA]) and BE MOBILE 2 (NCT03928743; ankylos-
ing spondylitis [AS]; i.e. radiographic axSpA).1,2 In BE MOBILE 1, patients met the Assessment of SpondyloArthritis interna-
tional Society (ASAS) classification criteria and had elevated C-reactive protein and/or MRI sacroiliitis. In BE MOBILE
2, patients showed radiographic evidence of AS, fulfilling modified New York criteria. All patients who reached specified clin-
ical response criteria (ASAS: 20% improvement from baseline not reached [< ASAS20], ≥20% reached but 40% not
reached [ASAS20–< ASAS40], ≥40% reached [ASAS40]; ASAS partial remission [ASAS-PR]: Yes, No) or levels of dis-
ease activity (ASDAS: >3.5, ≥2.1–≤3.5, ≥1.3–< 2.1, < 1.3) at Wk 16 were pooled regardless of treatment arm, by study.
Associations between achievement of these specified clinical response criteria/levels of disease activity and improvements
in patient-reported measures of physical function (BASFI: 0 [best] to 10 [worst]) and HRQoL (ASQoL: scored from 0 [best]
to 18 [worst]; SF-36 PCS: standardized measure, higher score reflects better HRQoL) were assessed; it should be noted
that some aspects of these clinical response criteria relate to aspects of BASFI. Observed case data reported.

Results: The majority of patients completed Wk 16 (nr-axSpA: 244/254 [96.1%]; AS: 322/332 [97.0%]). Baseline character-
istics between nr-axSpA and AS patients, including BASFI, ASQoL, and SF-36 PCS scores were comparable, indicating
consistent physical function and HRQoL burden. Patients achieving higher ASAS response ranges demonstrated sequen-
tially and significantly greater mean (95% CI) improvements from baseline in BASFI scores across studies (nr-axSpA: <
ASAS20: 0.0 [−0.2, 0.2], ASAS20–< ASAS40: −1.8 [−2.2, −1.4], ASAS40: −4.0 [−4.4, −3.6]); AS: −0.5 [−0.7, −0.2], −1.4
[−1.7, −1.1], −3.5 [−3.8, −3.2]; Figure 1A). Achievement of higher ASAS response ranges was also associated with
improvements in ASQoL scores (nr-axSpA: < ASAS20: −1.6 [−2.3, −0.9], ASAS20–< ASAS40: −4.0 [−5.3, −2.7], ASAS40:
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-6.8 [−7.7, −5.8]); AS: −2.2 [−2.8, −1.6], −3.7 [−4.5, −2.9], −7.0 [−7.7, −6.3]; Figure 1B); similar improvements were seen
for SF-36 PCS (Figure 1C), and with ASAS-PR and ASDAS (Figure 1). In all cases, improvements in BASFI, ASQoL, and
SF-36 PCS were of similar amplitude between nr-axSpA and AS patients.
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Conclusion: Patients with nr-axSpA and AS who achieved increasingly stringent clinical response criteria and lower levels of
disease activity at Wk 16 reported significantly greater improvements in physical function and HRQoL, irrespective of
treatment.

References:

1. Deodhar A. Ann Rheum Dis 2022;81:772─3;
2. van der Heijde D. Ann Rheum Dis 2022;81:12─3.

Disclosure: M. Magrey, AbbVie, Eli Lilly, Novartis, Pfizer Inc, UCB; A. Deodhar, AbbVie, Amgen, Bristol-Myers
Squibb, Celgene, Eli Lilly, GlaxoSmithKline, Janssen, Novartis, Pfizer Inc, UCB Pharma, Aurinia, Moonlake;
P. Mease, AbbVie, Amgen, Janssen, Novartis, Pfizer Inc, UCB, Sun Pharma, Eli Lilly, Bristol-Myers Squibb(BMS), Cel-
gene, Genentech; V. Navarro-Comp�an, AbbVie, Eli Lilly, Janssen, Merck/MSD, Novartis, Pfizer, UCB Pharma;
S. Ramiro, AbbVie/Abbott, Eli Lilly, Galapagos, Merck/MSD, Novartis, Pfizer, UCB, Sanofi; M. Rudwaleit, AbbVie,
Bristol-Myers Squibb (BMS), Boehringer-Ingelheim, Chugai, Eli Lilly, Janssen, Novartis, Pfizer, UCB Pharma; C. de la
Loge, UCB Pharma; C. Fleurinck, UCB Pharma; V. Taieb, UCB Pharma; M. Mørup, UCB Pharma; M. Oortgiesen,
UCB Pharma; J. Kay, Alvotech Swiss AG, Boehringer Ingelheim GmbH, Organon, Ridgeline Discovery, Samsung Bioe-
pis, Sandoz Inc., Scipher Medicine, Gilead, UCB Pharma, Novartis.

Abstract Number: 0411

Bimekizumab Improves Signs and Symptoms Including Inflammation in
Patients with Active Ankylosing Spondylitis: 24-Week Efficacy & Safety
from a Phase 3, Multicenter, Randomized, Placebo Controlled Study

Désirée van der Heijde1, Xenofon Baraliakos2, Maxime Dougados3, Matthew Brown4, Denis Poddubnyy5, Filip Van den
bosch6, Nigil Haroon7, Huji Xu8, Tetsuya Tomita9, Lianne Gensler10, Marga Oortgiesen11, Carmen Fleurinck12, Natasha de
Peyrecave13, Thomas Vaux14, Alexander Marten15 and Atul Deodhar16, 1Department of Rheumatology, Leiden
University Medical Center, Leiden, The Netherlands, Leiden, Netherlands, 2Rheumazentrum Ruhrgebiet Herne, Herne,
Germany, 3Department of Rheumatology, Hôpital Cochin, Paris, France, Paris, France, 4Genomics England, London,
United Kingdom, 5Department of Gastroenterology, Infectious Diseases and Rheumatology, Charité –
Universitätsmedizin Berlin, Berlin, Germany, 6Department of Internal Medicine and Paediatrics, Ghent University and
VIB Centre for Inflammation Research, Ghent, Belgium, 7Schroeder Arthritis Institute, University Health Network;
University of Toronto, Toronto, ON, Canada, 8Department of Rheumatology and Immunology, Shanghai Changzheng
Hospital, Affiliated to Second Military Medical University, Shanghai, China, 9Department of Orthopaedic Biomaterial
Science, Osaka University Graduate School of Medicine, Osaka, Japan, Suita Osaka, Japan, 10Department of Medicine,
Division of Rheumatology, University of California San Francisco, San Francisco, CA, 11UCB Pharma, Raleigh, NC, 12UCB
Pharma, Brussels, Belgium, Oosterzele, Belgium, 13UCB Pharma, Brussels, Belgium, 14UCB Pharma, Slough,
United Kingdom, 15UCB Pharma, Monheim am Rhein, Germany, 16Oregon Health & Science University, Portland, OR,
USA, Portland, OR

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (0403–0431) Spondyloarthritis Including PsA – Treatment Poster I: AxSpA
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: Bimekizumab (BKZ) is a monoclonal IgG1 antibody that selectively inhibits IL-17F in addition to IL-
17A. In a phase 2b study, BKZ showed rapid and sustained efficacy and was well tolerated up to 156 weeks (wks) in
patients (pts) with active ankylosing spondylitis (AS).1,2 Here, we assess efficacy and safety of BKZ vs placebo (PBO) in
pts with active AS up to Wk 24 in the ongoing pivotal phase 3 study, BE MOBILE 2.
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Methods: BE MOBILE 2 (NCT03928743) comprises a 16-wk double blind, PBO-controlled period and 36-wk maintenance
period. Pts were aged ≥18 years (yrs), met modified New York Criteria and had active AS (BASDAI ≥4, spinal pain ≥4) at
baseline (BL). Pts were randomized 2:1, BKZ 160 mg Q4W:PBO. From Wk 16, all pts received BKZ 160 mg Q4W. Primary
and secondary efficacy endpoints were assessed at Wk 16, and up to Wk 24. Treatment-emergent adverse events (TEAEs;
MedDRA v19.0) are reported among patients who received ≥1 BKZ dose by preferred term up to Wk 24.

Results: Of 332 randomized pts (BKZ: 221; PBO: 111), 322 (97.0%) completed Wk 16 and 313 (94.3%) Wk 24. BL char-
acteristics were comparable between groups: mean age 40.4 yrs, symptom duration 13.5 yrs; 27.7% pts female, 85.5%
HLA-B27+, 16.3% TNFi-inadequate responders (IR).

At Wk 16, the primary (ASAS40: 44.8% BKZ vs 22.5% PBO; p< 0.001) and all ranked secondary endpoints were met
(Table). ASAS40 responses at Wk 16 were consistent across both TNFi-naïve (45.7% BKZ vs 23.4% PBO) and TNFi-IR
(40.5% BKZ vs 17.6% PBO) populations. Responses with BKZ were rapid, including in PBO pts who switched to BKZ at
Wk 16, and increased to Wk 24 (Table; Figure 1). At Wk 24, nearly 50% BKZ-randomized pts had achieved ASDAS
< 2.1 (Figure 1).
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Substantial reductions from BL in SPARCCMRI SIJ inflammation and Berlin MRI Spine scores byWk 16, and hs-CRP byWk
2, were achieved with BKZ vs PBO (Figure 2). A higher proportion of pts with SPARCCMRI SIJ and Berlin MRI Spine scores
>2 at BL achieved MRI remission (score ≤2) at Wk 16 with BKZ vs PBO. Among CRP+ pts (hs-CRP >5.0 mg/L), a greater
proportion of pts treated with BKZ vs PBO achieved normalization (hs-CRP ≤5.0 mg/L) of CRP through Wk 16. For pts
who switched from PBO to BKZ at Wk 16, Wk 24 normalization rates approached those seen in BKZ-randomized pts
(Figure 2).

At Wk 24, 183/330 (55.5%) pts had ≥1 TEAE on BKZ; most frequent were nasopharyngitis (6.4%), diarrhea (3.9%), head-
ache (3.6%) and oral candidiasis (3.0%). All fungal infections were non-severe and non-systemic; 2 (0.6%) led to treatment
discontinuation. Up to Wk 24, incidence of serious TEAEs was low (3.6%); no active tuberculosis, MACE or deaths were
reported; incidence of adjudicated IBD (0.3%) and uveitis (0.6%) were low.

Conclusion: Dual inhibition of IL-17A and IL-17F with BKZ in pts with active AS resulted in rapid, clinically relevant improve-
ments in efficacy outcomes vs PBO, including suppression of inflammation. No new safety signals were observed.1,2
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T. Vaux, UCB Pharma; A. Marten, UCB Pharma; A. Deodhar, AbbVie, Amgen, Bristol-Myers Squibb, Celgene, Eli Lilly,
GlaxoSmithKline, Janssen, Novartis, Pfizer Inc, UCB Pharma, Aurinia, Moonlake.
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Background/Purpose: Axial spondyloarthritis (axSpA) severely impacts patients’ (pts) physical function and health-related
quality of life (HRQoL).1
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Bimekizumab (BKZ) is a monoclonal IgG1 antibody that selectively inhibits IL-17F in addition to IL-17A. BKZ reduced dis-
ease activity in pts with active non-radiographic axSpA (nr-axSpA) and ankylosing spondylitis (AS; i.e. radiographic axSpA)
in the phase 3 studies BE MOBILE 1 (NCT03928704) and BE MOBILE 2 (NCT03928743), respectively; all primary and
ranked secondary endpoints at Week (Wk) 16 were met, including change from baseline (CfB) in physical function (BASFI)
and HRQoL (ASQoL and Short-Form 36-Item Health Survey [SF-36] Physical Component Summary [PCS]).2,3 Here, we
assess the impact of BKZ on physical function and HRQoL in pts with active nr-axSpA and AS to Wk 24 in both studies.
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Methods: BE MOBILE 1 and 2 were conducted in parallel and had similar designs, with a 16-wk double-blind period fol-
lowed by a 36-wk maintenance period. Pts were randomized to BKZ 160 mg Q4W or placebo (PBO); all pts received
BKZ 160 mg Q4W fromWk 16 onward.2,3 We report proportion of pts achieving low BASFI score (≤0/1/2/3/4) and clinically
relevant thresholds in HRQoL (ASQoL: ≥4-point reduction from baseline [BL];4 SF-36: ≥5-point increase from BL5) at Wk
16 using non-responder imputation, and CfB in BASFI, ASQoL, and SF-36 to Wk 24 using multiple imputation.

Results: 254 nr-axSpA (BKZ: 128; PBO: 126) and 332 AS pts (BKZ: 221; PBO: 111) were randomized. At BL, mean BASFI,
ASQoL, and SF-36 PCS scores indicated impaired physical function and HRQoL (Figure 1, 2). BL mean SF-36 Mental
Component Summary scores indicated non-impaired mental function (nr-axSpA: BKZ: 51.3, PBO: 51.9; AS: BKZ: 50.9,
PBO: 51.9) which persisted to Wk 24.

A greater proportion of pts treated with BKZ vs PBO achieved lower BASFI scores at Wk 16, indicating less physical function
impairment (Figure 3). Pts treated with BKZ also achieved improvement in mean BASFI scores to Wk 24, with separation
from PBO observed by the first post-BL assessment at Wk 1. For pts who switched from PBO to BKZ at Wk 16, Wk
24 responses approached those seen in BKZ-randomized pts (Figure 1).

Similarly, at Wk 16 a higher proportion of pts treated with BKZ vs PBO achieved the thresholds for clinically relevant improve-
ments from BL ASQoL (nr-axSpA: 58.6% vs 33.3%; AS: 57.5% vs 45.0%), and SF-36 PCS (nr-axSpA: 64.8% vs 41.3%;
AS: 63.8% vs 49.5%). Pts treated with BKZ also achieved improvements in mean ASQoL and SF-36 PCS scores to Wk
24, with separation from PBO at first post-BL assessment. For pts who switched from PBO to BKZ at Wk 16, Wk
24 responses approached those seen in BKZ-randomized pts (Figure 2).

Conclusion: Treatment with BKZ resulted in meaningful improvements in physical function and HRQoL, with separation
from PBO at first post-BL assessment, and a greater proportion of BKZ vs PBO treated pts met clinically relevant thresholds
of improvements at Wk 16. Pts with nr-axSpA and AS had consistent responses.
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Background/Purpose: Since the 2016 recommendations for axial spondyloarthritis (axSpA) management, new evidence
emerged regarding axSpA treatment. The aim of this work was to update the evidence on efficacy and safety for non-
pharmacological and non-biological treatments to inform the update of ASAS-EULAR recommendations for the manage-
ment of axSpA.

Methods: Systematic literature review (SLR) from 2016 (previous SLR), up to 1st January 2022 (PROSPERO registration
CRD42021261959). The research question was formulated according to the PICO format: Population: adult patients with
r-axSpA or nr-axSpA; Intervention: non-pharmacological and non-biological treatments; Comparator: active comparator
or placebo; Outcomes: all relevant efficacy and safety outcomes; Type of studies: randomised controlled trials (RCTs) and
observational studies (the latter for efficacy of non-pharmacological treatments and safety only). Cohen’s effect size
(ES) was calculated for non-pharmacological and risk ratio (RR) for pharmacological treatments. Risk of bias (RoB) was
assessed using the Cochrane tool for RCTs and the Hayden tool for cohort studies.

Results: After title/abstract screening and full-text reading, 117 publications were included in the present SLR. Studies on
non-pharmacological interventions addressed education (n=8), exercise (n=20) and other treatments (n=16). The majority
of these studies were conducted on r-axSpA, and were with high RoB, except 6 RCTs at unclear RoB. The ES for education
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on disease activity, function, and mobility were small to moderate (ES min/max for BASDAI: -1.2/0.59, BASFI: -0.25/0.58,
BASMI: 0.07/0.54). The ES for exercise regarding the same outcomes were moderate to high (ES min/max for ASDAS:
0.29/0.94, BASDAI: 0.14/1.43, BASFI: 0.04/0.92, BASMI: 0.06/1.14). Studies describing other types of non-
pharmacological interventions (e.g. ultrasound therapy, moxibustion, diet) were very heterogeneous in the type, duration,
and frequency of the treatments. Studies on conventional synthetic DMARDs (n=3), NSAIDs (n=8) and other drugs (n=12)
did not provide new relevant evidence on efficacy or safety. Among 12 studies addressing other pharmacological interven-
tions, one at unclear RoB showed limited efficacy of short-term glucocorticoids in axSpA (ASAS20 RR 1.80; 95%CI:
0.87-3.70; ASAS40 RR 2.47, 95%CI 0.98-6.22). One RCT at unclear RoB has shown that alendronate is not efficacious
in r-axSpA. Six RCTs on 5 targeted synthetic DMARDs (tsDMARDs) showed efficacy of tofacitinib, upadacitinib and filgoti-
nib, only in r-axSpA (Table). Two RCTs showed that apremilast and nilotinib are not efficacious in r-axSpA (BASDAI 50 more
often reached in placebo -33%- than nilotinib -0%).

Conclusion: New evidence on education and exercise confirms their efficacy in axSpA. Within the new class of tsDMARDs
tofacitinib, upadacitinib and filgotinib were those which have shown efficacy in r-axSpA.

Disclosure: A. Ortolan, None; C. Webers, None; A. Sepriano, UCB, Novartis; L. Falzon, None; X. Baraliakos, Abb-
Vie, Lilly, Galapagos, MSD, Novartis, Pfizer, UCB, Bristol-Myers Squibb, Janssen, Roche, Sandoz, Sanofi;
R. Landewé, Abbott, Amgen, AstraZeneca, BMS, GSK, Novartis, Merck, Pfizer, Schering-Plough, UCB Pharma;
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Bayer, BMS, Cyxone, Eisai, Galapagos, Gilead, Glaxo-Smith-Kline, Janssen, Novartis, Pfizer, UCB, Imaging Rheuma-
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Background/Purpose: Upadacitinib (UPA), an oral Janus kinase inhibitor, has been evaluated in the treatment of AS both in
patients (pts) naïve to biologic DMARDs (bDMARDs)1 and in those with an inadequate response (IR; defined as intolerance
to and/or lack of efficacy [LoE] of) to bDMARDs (bDMARD-IR).2 This post hoc analysis evaluated the efficacy and safety of
UPA in selected subgroups of pts with bDMARD-IR AS based on experience with prior therapy.

Methods: In the ongoing Phase 3 SELECT-AXIS 2 trial (NCT04169373), pts with bDMARD-IR AS who met the modified
New York criteria for AS (N=420) were randomized 1:1 to receive UPA 15 mg once daily (n=211) or placebo (PBO; n=209)

Figure 1.
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for 14 weeks (wks). Eligibility criteria included LoE after ≥12 wks of treatment with 1 prior bDMARD (TNF or IL-17
inhibitor [TNFi or IL-17i]) and/or intolerance to 1 or 2 prior bDMARD(s) regardless of treatment duration. LoE of
2 bDMARDs was not permitted. The primary study endpoint was Assessment of SpondyloArthritis international Society
score (ASAS)40 response at Wk 14. This post hoc analysis evaluated ASAS40 and the following secondary endpoints,
all at Wk 14, in subgroups determined by prior therapy: low disease activity (defined as ASDAS using CRP [ASDAS-
CRP LDA] < 2.1), and improvement from baseline (BL) in pts’ assessment of total back pain, BASFI, and Spondyloar-
thritis Research Consortium of Canada (SPARCC) MRI spine inflammation score. Subgroup analyses were performed
by number (1 or 2), mode of action (TNFi or IL-17i), and LoE (TNFi or IL-17i) of, and intolerance to (yes or no), prior
bDMARDs.

Results: BL characteristics were similar in the UPA and PBO groups.2 The majority of pts had prior exposure to 1 TNFi (UPA:
73%, PBO: 76%); 4% and 5% of pts receiving UPA and PBO, respectively, had prior exposure to both 1 TNFi and 1 IL-17i.
ASAS40 response rates were increased with UPA vs PBO (difference range: 22–33%) at Wk 14 across all subgroups exam-
ined (Figure 1). ASDAS-CRP LDA response and improvement from BL in BASFI, pts’ assessment of total back pain, and
SPARCC MRI spine inflammation score were also increased with UPA vs PBO in all subgroups (difference range: 28–
37%,1.0–1.6, 1.3–2.3, and 0.8–4.8, respectively) (Figure 2). Adverse event (AE) rates were higher with UPA vs PBO regard-
less of tolerance to prior bDMARDs; however, AEs leading to the withdrawal of study treatment were similar in pts with vs
without intolerance to prior bDMARDs (0% vs 1.5% and 0% vs 1.4%, respectively, with UPA vs PBO) (Table 1). AEs, serious

Figure 2.
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AEs (SAEs), infection, and serious infection rates were higher in UPA recipients with vs without intolerance to prior bDMARDs
(52% vs 36%, 5% vs 2%, 20% vs 13%, and 5% vs 1%, respectively). No deaths occurred.

Conclusion: In SELECT-AXIS 2, UPA demonstrated improved efficacy vs PBO at Wk 14 across all evaluated subgroups of
pts with bDMARD-IR AS. The safety profile of UPA was consistent with the overall study findings, regardless of tolerance to
prior bDMARDs. While the ability to draw conclusions is limited by the small size of some subgroups, UPA demonstrated a
generally favorable benefit–risk profile in pts with AS refractory to prior advanced therapies.

References
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Background/Purpose: The increased cardiovascular (CV) disease burden in ankylosing spondylitis (AS) is established.
Whether tumor necrosis factor inhibitor (TNFi) treatment, particularly when started early in the disease course, is cardiopro-
tective is unclear. The aim of our study was to test the association of early TNFi use with incident CV outcomes in an AS
cohort.

Methods: We studied a cohort of 17,666 patients with AS within the Veterans Affairs Corporate Data Warehouse between
2002-2019. AS was defined as ≥1 inpatient or ≥2 outpatient ICD codes for AS, at least six weeks apart. Any TNFi use was
determined from pharmacy dispense and infusion data. Early TNFi exposure was assessed in the 12-month period following
the index date (date of first AS ICD code). The primary outcome was any incident CV disease identified using ICD codes for
coronary artery disease, myocardial infarction (MI), or ischemic stroke. Secondary outcomes were MI, venous thromboem-
bolism (VTE), stroke, major adverse cardiovascular events (MACE) including MI, stroke, and CV death, and all-cause

Title: Adjusted hazard ratios for primary and secondary outcomes and early TNFi initiation with among 17,666 individuals with AS between
2002-2019 within the Veterans Affairs Corporate Data Warehouse Figure caption: Adjusted HR and 95% CI are presented for all outcomes in
the cohort overall and stratified by calendar periods (2002-2010, 2011-2019). Cox proportional hazards models with inverse probability weighting
based on the propensity of TNFi initiation within 12 months following the index date given demographics, comorbidities (hypertension, chronic kid-
ney disease, prior coronary heart disease, prior stroke), NSAID use, glucocorticoid use, non-TNFi disease modifying antirheumatic drug use, spinal
imaging orders, physical therapy referrals, referrals to pain clinic/acupuncture/chiropractor, primary care visits, rheumatology visits, and emer-
gency department/urgent care visits in the 12 months prior to the index date. Models additionally adjusted for age as a quadratic term, DMARD
use, and rheumatology visits. Abbreviations: aHR, adjusted hazard ratio; CI, confidence interval; CVD, cardiovascular disease; MI, myocardial
infarction; VTE, venous thromboembolism; MACE, major adverse cardiac events
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mortality. Follow-up started at 12 months after the index date for all subjects until CV event, death, disenrollment, or end of
study (December 2019). Those with ≥1 ICD codes for rheumatoid arthritis within one year before AS diagnosis were
excluded to improve cohort specificity.

We calculated propensity scores to estimate the probability of a patient starting a TNFi for AS, given the patient characteris-
tics in the 12 months prior to the index date. We fit Cox proportional hazards models with inverse probability weights based
on these propensity scores to estimate the risk of each CV outcome with early TNFi initiation compared to non-initiation.
Analyses were performed in the overall cohort, and separately in two calendar periods (2002-2010, 2011-2019) to account
for secular trends in AS and CV management.

Results:We identified 17,666 individuals with an incident diagnosis of AS (mean age 59.5 years, 91.2%male, 79.8%white),
of whom 2,321 were early TNFi initiators and 15,345 were non-TNFi initiators (Table). Mean follow-up was 6.0±4.4 years.
TNFi initiators were younger with a lower prevalence of hypertension and diabetes compared to non-TNFi initiators. During
follow-up 351 (15.1%) TNFi initiators had incident CVD compared to 3020 (19.7%) non- initiators.

In the propensity score analysis, early TNFi initiation was associated with higher risk of incident CVD (HR 1.17, 95% CI
1.01-1.35), stroke (HR 1.24, 95% CI 1.03-1.50), and MACE (HR 1.22, 95% CI 1.03-1.45) in the cohort overall (Figure).
These associations were also demonstrated in calendar period 2011-2019.

Conclusion: In this AS cohort, subjects who initiated TNFi early in their disease course compared to no initiation had a
higher risk of incident CVD, and risk of stroke and MACE individually. Although this may represent a true effect, residual con-
founding by indication cannot be excluded.

Disclosure: J. Liew, None; T. Treu, None; y. Park, None; J. Ferguson, None; M. Rosser, None; y. Ho, None;
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Background/Purpose: Since the 2016 update of the management recommendations for axial spondyloarthritis (axSpA),
new evidence has emerged on the efficacy and safety of biological disease-modifying antirheumatic drugs (bDMARDs) in
axSpA. Our aim was to summarize this new evidence to inform the taskforce of the 2022 update of the ASAS-EULAR rec-
ommendations for the management of axSpA on this topic.

Methods: Systematic literature review of studies published between 2016-2021 on the efficacy and safety of bDMARDs in
axSpA (including r-axSpA and nr-axSpA) (PROSPERO registration CRD42021257588). Eligible study designs included ran-
domised controlled trials (RCTs), strategy trials and observational studies (the latter only for safety and extra-musculoskeletal
manifestations). All relevant efficacy/safety outcomes were included. Risk ratios (RR) were used as effect measure for
efficacy.

Results: In total, 148 publications (91 full-text articles and 57 conference abstracts) were included. Efficacy of golimumab
and certolizumab was confirmed in r-axSpA and nr-axSpA, respectively. Equivalence between adalimumab/etanercept/
infliximab biosimilars and originators was demonstrated (n=1 each). Fourteen placebo-controlled RCTs investigated efficacy
of interleukin-17 inhibitors (IL-17i: secukinumab [n=7], ixekizumab [n=3], netakimab [n=2], brodalumab [n=1], bimekizumab
[n=1]) and found clinically relevant effects (RR versus placebo to achieve ASAS40 response 1.3-15.3 [r-axSpA, n=9], 1.4-2.1
[nr-axSpA, n=2]; Figure 1). Efficacy of secukinumab/ixekizumab was demonstrated both in TNFi-naïve and TNFi-inadequate
responders, with response rates being higher in TNFi-naïve patients (Figure 2). Trials of IL-23 and IL-12/23 inhibitors (IL-23i:
risankizumab [n=1]; IL-12/23i: ustekinumab [n=3]) failed to show relevant benefits compared to placebo and were stopped.

Figure 1. ASAS40 response in placebo-controlled RCTs of IL-17 inhibitors, by axSpA subtype. Risk ratios >1 favour the intervention. Only RCTs
that reported ASAS40 response rates are shown (12 out of 14 included). Numbers on the right are RR with 95% confidence interval. LD =
loading dose.
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Discontinuation of TNFi (n=3) and IL-17i (n=1) resulted in high rates of flare (45-80% within 48 weeks), while tapering of TNFi
by spacing was non-inferior to standard-dose treatment in maintaining disease control (n=2). The first axSpA treat-to-target
trial did not meet its primary endpoint (ASAS-HI 30% improvement) but showed improvements in secondary outcomes
(ASAS20/40). No new risks with TNFi were found in observational studies (no data yet for IL-17i in observational studies).
Secukinumab and etanercept were associated with increased risk of uveitis compared to monoclonal TNFi in one and two
observational studies, respectively.

Conclusion: New evidence supports the efficacy and safety of TNFi (originators/biosimilars) and IL-17i in r-axSpA and nr-
axSpA, while IL-12/23i and IL-23i failed to show relevant effects. This systematic review provides important new insights into
the management of patients with bDMARDs, across the entire spectrum of axSpA.

Disclosure: C. Webers, None; A. Ortolan, None; A. Sepriano, UCB, Novartis; L. Falzon, None; X. Baraliakos, Abb-
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Figure 2. ASAS40 response in placebo-controlled RCTs of IL-17 inhibitors, by prior TNFi history and axSpA subtype. Risk ratios >1 favour the
intervention. With the exception of MEASURE 5 and PREVENT, all studies either stratified randomisation for prior TNFi treatment, or only included
TNFi-naïve or TNFi-IR patients (not both). *COAST-X only included TNFi-naïve patients. LD = loading dose, TNFi-IR = inadequate responder to
prior TNFi treatment.
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Background/Purpose: The ASAS-SPEAR (SPondyloarthritis EARly definition) project aims to develop a consensual defini-
tion of early SpA. Therefore, it is important to know whether treatment earlier in the disease course compared to treatment of
established disease leads to better outcomes in axSpA.

We aim to summarize the evidence on the relationship between symptom duration or the presence of radiographic damage
and clinical response in patients with axSpA treated with NSAIDs or b/tsDMARDs.

Methods: A SLR was conducted using Medline, EMBASE and the Cochrane Library, supplemented by hand-searches in
the FDA and EMA website. Randomized controlled trials (RCTs) and cohort studies in patients with axSpA addressing the
impact of symptom duration or disease duration and presence of radiographic damage on treatment response
(to NSAIDs, b/tsDMARDs) were included. Based on a cut-off of symptom/disease duration or the absence/presence of
radiographic damage, groups of ‘early’ and ‘established’ disease were compared. Treatment outcomes were measures
of disease activity, function or quality of life.

Table 1: Assessment of treatment response in RCTs based on symptom duration
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Two reviewers independently identified eligible studies and extracted the data, including the risk of bias (RoB) assessment.
For categorical outcomes we calculated relative risk (RR), relative risk ratio (RRR) and number needed to treat (NNT), and dif-
ferences in differences (DID) for continuous outcomes.

Results: From the 8769 articles retrieved, 25 were included and 2 added by hand-search, most of them with low RoB.
Twenty studies (11 RCTs) compared groups based on symptom (n=4)/disease duration (n=7) and 7 studies (4 RCTs) based
comparisons on absence/presence of radiographic damage in posthoc analyses.

When early axSpA was defined by symptom duration in RCTs (n=4), in patients with nr-axSpA, early treatment was associ-
ated with higher RR and RRR and lower NNT for ASAS40 in two studies (table 1); a third study showed that patients achiev-
ing ASDAS-ID and ASAS-PR had shorter symptom duration than those not achieving this. Lastly, in one study including
patients with axSpA patients, no difference in treatment response was observed based on symptom duration. In most of
the cohort studies using a definition based on symptom/disease duration (n=9), no association was found between symp-
tom/disease duration and treatment response (n=7). Only in one cohort study,disease duration was a significant predictor
of quality of life, and in another cohort study, it was a predictor of functional improvement.

When early axSpA was defined based on disease duration or the presence of radiographic damage, there was no significant
difference between early and established axSpA.

Conclusion: Studies addressing treatment response based on symptom duration or radiographic damage in axSpA are
scarce.

When defining early axSpA based on symptom duration, in nr-axSpA treatment with bDMARDs may lead to better out-
comes compared to established axSpA whereas in axSpA there is no difference in response to treatment between early
and established disease.When early axSpA is defined based on disease duration or radiographic damage, no differences
in response to treatment are found between early and established disease.

Disclosure: D. Capelusnik, Bristol Myers Squibb, Pfizer; D. Benavent, Jannsen, Novartis; D. van der Heijde, AbbVie,
Bayer, BMS, Cyxone, Eisai, Galapagos, Gilead, Glaxo-Smith-Kline, Janssen, Novartis, Pfizer, UCB, Imaging Rheuma-
tology bv, Lilly; R. Landewé, AbbVie/Abbott, Bristol-Myers Squibb(BMS), Galapagos, Gilead, GlaxoSmithKlein(GSK),
Janssen, Eli Lilly, Novartis, Pfizer, UCB;D. Poddubnyy, AbbVie, Biocad, Bristol-Myers Squibb, Eli Lilly, Gilead, GlaxoS-
mithKline, MSD, Moonlake, Novartis, Pfizer, Samsung-Bioepis, UCB; A. van Tubergen, Novartis, Galapagos, Novartis,
Pfizer, UCB; L. Falzon, None; V. Navarro-Comp�an, AbbVie, Eli Lilly, Janssen, Merck/MSD, Novartis, Pfizer, UCB
Pharma; S. Ramiro, AbbVie/Abbott, Eli Lilly, Galapagos, Merck/MSD, Novartis, Pfizer, UCB, Sanofi.
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Background/Purpose: Ankylosing Spondylitis (AS) is an inflammatory rheumatic disease affecting the axial skeleton (1),
with a prevalence of up to 0.5% in Europe (2; 3), and occurs in men twice as often than in women (4). 80% develop AS symp-
toms before the age of 30 (4). Nonsteroidal Anti-Inflammatory Drugs (NSAIDs) and biological Disease-Modifying Antirheu-
matic Drugs (DMARDs) such as Tumour Necrosis Factor inhibitors (TNFi) are the first choice in pharmacological
treatments for AS patients (5; 6). Data on disease activity and disease control in AS patients treated in real life settings are
limited. Therefore, the main objectives of the study were to evaluate the average disease activity status in the study popula-
tion and assess the percentage of AS patients with a suboptimal treatment response following at least 12 weeks of treat-
ment with TNFi and/or NSAIDs.

1. Braun, J and J, Sieper. Lancet. 2007, Vol. 369, pp. 1379–90.
2. Braun, J, et al. Arthritis Rheum. 1998, Vol. 41, 1, pp. 58-67.
3. Dean, LE, et al. Rheumatology. 2014, Vol. 53, pp. 650-657.
4. Feldtkeller, E, et al. Rheumatol Int. 2003, Vol. 23, pp. 61–66.
5. Dougados, M, et al. Ann Rheum Dis. 2002, Vol. 61, suppl 3, pp. 40–50.
6. Braun, J, et al. Ann Rheum Dis. 2006, Vol. 65, pp. 316–20.

Methods: INVISIBLE was a multinational, cross-sectional, non-interventional study in Germany, Austria and Belgium. Adult
patients with confirmed diagnosis of AS for at least 6 months and ongoing treatment with TNFi and/or NSAIDs for at least
12 weeks prior to enrolment were included. Primary data were collected at a single visit using Bath Ankylosing Spondylitis
Disease Activity Index (BASDAI), Ankylosing Spondylitis Disease Activity Score (ASDAS) and Patient Acceptable Symptom
State (PASS) among others. Medical history data were collected from available patient files.

Results: 747 adult AS patients were included in this analysis. 67% of patients were male. Mean symptom duration was
18.2 years. HLA-B27 status was available for 696 patients and 77% of these patients were tested positive. Appr. 23% of
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patients received NSAIDs, 42% received TNFi, 30% received both NSAIDs and TNFi, 5% received other treatment for at
least 12 weeks prior to enrolment. Mean BASDAI and ASDAS scores were 3.4 and 2.2, respectively. Appr. 40% of patients
achieved a BASDAI score ≥4 and appr. 50% an ASDAS ≥2.1. Patients with a BASDAI score ≥4 achieved higher scores in
most physician and patient reported outcomes. Overall appr. 35% of patients were not satisfied with their current symptom
state according to PASS. Of patients with a BASDAI score ≥4 appr. 61% were not satisfied according to PASS.

Conclusion: Results from the non-interventional study INVISIBLE showed that a high proportion of AS patients receiving
NSAIDs and/or TNFi have high disease activity according to BASDAI and ASDAS in real life settings. These results suggest
that in some patients, disease control and treatment response are suboptimal under current treatment strategy.

Disclosure: J. Brandt-Juergens, AbbVie/Abbott, Bristol-Myers Squibb(BMS), Janssen, Eli Lilly, Merck/MSD, Novar-
tis, Pfizer, Roche, UCB, Sanofi-Aventis, Medac, Gilead, Gilead, Affibody; J. Haschka, Eli Lilly, Amgen;
R. Finsterwalder, None; A. Casier, None; A. Kill, None; S. Dierckx, None.
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Background/Purpose: The Phase 3 SELECT-AXIS 2 trial (NCT04169373) assessed the efficacy and safety of upadacitinib
(UPA) in patients with non-radiographic axial spondyloarthritis (nr-axSpA). Here, we present a subgroup analysis of the
SELECT-AXIS 2 efficacy data stratified by elevated high-sensitivity CRP (hsCRP) and positivity for MRI inflammation in the
sacroiliac (SI) joints at screening.

Methods: In SELECT-AXIS 2,1 patients aged ≥18 years with a clinical diagnosis of nr-axSpA, meeting the 2009 Assessment
of Spondyloarthritis international Society (ASAS) classification criteria for axSpA, but not the radiologic criterion of the mod-
ified New York criteria for AS, and with objective signs of active inflammation on MRI per the ASAS definition (assessed by
two primary readers and an adjudicator) and/or hsCRP exceeding the upper limit of normal (ULN, 2.87 mg/L) at screening,
were randomized 1:1 to UPA 15mg once daily or placebo (PBO). The primary endpoint, measured at Week (Wk) 14, was the
ASAS40 response. Additional endpoints included Ankylosing Spondylitis Disease Activity Score (ASDAS) Low Disease
Activity (LDA) with a score ≤2.1, change from baseline (BL) in MRI Spondyloarthritis Research Consortium of Canada
(SPARCC) score (SI joints), BASFI, and patients’ assessments of total back pain, all at Wk 14. Prespecified (ASAS40
response) and post hoc (all other endpoints) subgroup analyses were carried out by inflammatory status, with hsCRP (
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>ULN vs ≤ULN) and MRI SI joint inflammation status (positive vs negative) at screening as stratification factors. A separate
subgroup analysis by BL hsCRP status alone is also presented. Non-response imputation (NRI) with multiple imputation
(MI), incorporating MI to handle missing data due to COVID-19, was used for binary outcomes. Mixed model for repeated
measures based on as-observed (AO) data was used for continuous outcomes except MRI SPARCC score. Analysis of
covariance based on AO data was used for MRI SPARCC score.

Results:Of 312 patients included in the analysis, 176 (56%) had hsCRP >ULN and were MRI negative (MRI−), 73 (23%) had
hsCRP >ULN and were MRI positive (MRI+), and 63 (20%) had hsCRP ≤ULN and were MRI+. BL demographics and dis-
ease characteristics were generally similar across subgroups, although the hsCRP >ULN and MRI+ subgroup had a higher
frequency of HLA-B27-positive patients and a lower rate of prior biologic DMARD (bDMARD) exposure than the other sub-
groups (Table 1). UPA was associated with increased ASAS40 and ASDAS LDA rates, and greater reductions in MRI
SPARCC score, BASFI, and total back pain from BL, vs PBO across all subgroups at Wk 14 (Figure 1). The treatment dif-
ference between UPA and PBO was greatest in the hsCRP >ULN and MRI+ group for all endpoints. When considering BL
hsCRP alone, the treatment difference was greater in the hsCRP >ULN group vs the hsCRP ≤ULN subgroup for all end-
points except change from BL in MRI SPARCC score (SI joints) (Figure 2).

Conclusion: In SELECT-AXIS 2, UPA improved outcomes vs PBO in patients with nr-axSpA across all BL inflammation sub-
groups; the greatest benefit was observed in patients with both elevated CRP levels and evidence of inflammation on MRI at
screening.

Reference 1. Deodhar A, et al. Ann Rheum Dis 2022;81(Suppl 1):9. Abstract OP0016
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Disclosure: W. Maksymowych, AbbVie, Boehringer-Ingelheim, Celgene, Eli Lilly, Galapagos, Janssen, Novartis, Pfi-
zer, UCB, CARE Arthritis Limited; X. Baraliakos, AbbVie, Lilly, Galapagos, MSD, Novartis, Pfizer, UCB, Bristol-Myers
Squibb, Janssen, Roche, Sandoz, Sanofi; A. Deodhar, AbbVie, Amgen, Bristol-Myers Squibb, Celgene, Eli Lilly, Glax-
oSmithKline, Janssen, Novartis, Pfizer Inc, UCB Pharma, Aurinia, Moonlake; D. Poddubnyy, AbbVie, Biocad, Bristol-
Myers Squibb, Eli Lilly, Gilead, GlaxoSmithKline, MSD, Moonlake, Novartis, Pfizer, Samsung-Bioepis, UCB; F. Ganz,
AbbVie; T. Gao, AbbVie; J. Stigler, AbbVie; A. Shmagel, AbbVie; P. Wung, AbbVie; F. Van den bosch, AbbVie, Lilly,
Galapagos, Janssen, Merck, Novartis, Pfizer, UCB, Amgen, Bristol-Myers Squibb(BMS), Celgene.
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Background/Purpose: A fast response to NSAIDs is an important finding in the evaluation of clinical findings within the
items comprising the ASAS classification criteria but also for the treatment decision for escalation to a bDMARD in patients
with axial spondyloarthritis (axSpA). However, the differentiation of NSAID responses between patients with axSpA and
degenerative or unspecific back pain is still unclear. We studied the differences in the velocity and magnitude of NSAID
response velocity in patients with established bDMARD naïve axSpA vs. patients with other, non-inflammatory reasons of
back pain.

Methods: Patients with axSpA without degenerative reasons for back pain or patients with degenerative or unspecific back
pain presenting due to high levels of back pain (NRS≥4/10) were consecutively recruited. Assessments included clinical
examination, laboratory tests and MRI of the lumbar spine. Previous NSAID intake was allowed only if it was taken in low
doses without showing a clinical response, otherwise patients were NSAID naïve. Upon study inclusion, patients were
treated with the maximum possible dose of an NSAID that they have reported to tolerate in lower doses in the past, indepen-
dent of whether this was a Cox-2 inhibitor or a non-coxib. Assessment of response was performed using a standardized
questionnaire after 2, 6, 12, 24, 36, 48 hours and after 1, 2 and 4 weeks. Any NSAID response was defined as improvement
of pain >2/10 points and a good response to NSAIDs as an improvement >50% from the initial status.
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Results: A total of 68 patients with axSpA, 107 patients with degenerative back pain and 58 patients with unspecific back
pain were included. The mean age was 42.7±10.7, 51.2±11.3, and 45.8±10.0 years, the main symptom duration 15.1
±11.1, 16.1±12.6, and 11.9 ±10.1 years and the proportion of males was 57.4%, 19.6%, and 19.0% respectively. Inflam-
matory back pain was reported by 42 (75%), 48 (57.8%), and 29 (60.4%) patients, respectively and the mean pain score
was 6.2±2.3, 6.7±1.8, and 6.2±1.8, respectively. In axSpA, the mean BASDAI and BASFI scores were 5.5±1.8 and 4.5
±2.5, respectively. There was no difference in the cumulative response to NSAIDs between all three diagnoses, with an over-
all proportion of 27%-30% of patients showing improvement. However, better but not faster responses were found for the
subgroups of patients with nr-axSpA (Fig. 1) and for the male patients in the entire axSpA group, while axSpA patients with
systemic inflammatory activity defined by increased CRP showed lower rates of response as compared to non-inflammatory
reasons of back pain diagnoses. All other subanalyses did not reveal any differences between axSpA patients and other
non-inflammatory reasons of back pain.

Conclusion: In this prospective evaluation, the generally proposed better response of axSpA patients to treatment with high
doses of NSAIDs as compared with non-inflammatory back pain was not confirmed, although the overall rate of responders
was similar to previously reported rates. On the other hand, better responses were found in patients treated in the early (nr-
axSpA) stage and in male patients. axSpA patients with increased CRP values showed lower rates of response.

Disclosure: X. Baraliakos, AbbVie, Lilly, Galapagos, MSD, Novartis, Pfizer, UCB, Bristol-Myers Squibb, Janssen,
Roche, Sandoz, Sanofi; I. Redeker, None; E. Bergmann, None; S. Tsiami, None; J. Braun, None.
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Background/Purpose: Prior exposure to biologic (b)DMARD therapy of patients (pts) with AS may influence treatment
response.1-3 Tofacitinib is an oral JAK inhibitor for the treatment of AS. The impact of prior treatment on tofacitinib efficacy
and safety in pts with AS was evaluated.

Methods: Data from a placebo (PBO)-controlled, double-blind study of pts with active AS (NCT03502616)4 were analyzed.
Pts received tofacitinib 5 mg twice daily (BID) or PBO for 16 weeks; after Week (W)16, all pts received open-label tofacitinib
5 mg BID to W48 and were analyzed by prior treatment subgroup: bDMARD-naïve and TNF inhibitor (TNFi)-inadequate
responders (IR), including bDMARD-experienced (non-IR). Efficacy and pt-reported outcomes assessed to W16 (PBO con-
trolled) andW48 (open label): Assessment in SpondyloArthritis international Society (ASAS)20/40 and LSmean change from
baseline (Δ) in AS-Disease Activity Score-CRP (ASDAS-CRP), high-sensitivity (hs)CRP (mg/dL), BASFI, BASMI, Functional
Assessment of Chronic Illness Therapy-Fatigue (FACIT-F), Short Form-36 Physical Component Summary (SF-36v2 PCS),
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AS Quality of Life (ASQoL), total back pain, pt global assessment (PtGA), and morning stiffness. Assessment of
ASAS20/40 at W16 was pre-specified; all other analyses were post hoc. Safety assessed throughout.

Results: This analysis included 269 randomized and treated pts: 207 (77%) bDMARD-naïve and 62 (23%) TNFi-IR (incl.
3 bDMARD-experienced [non-IR] pts, all TNFi). At baseline, TNFi-IR had higher BMI, longer disease duration, and lower
rates of conventional synthetic DMARD use vs bDMARD-naïve pts; a greater % of TNFi-IR were from North America/Asia
vs European Union/rest of world (Table 1). In TNFi-IR pts, baseline disease activity differed between treatment groups. At
W16, for ASAS40 response and ΔASDAS-CRP, tofacitinib 5 mg BID efficacy was greater than PBO for bDMARD-naïve
and TNFi-IR pts; efficacy was sustained up to W48 (Fig a). At W16, difference from PBO (95% CI) for tofacitinib 5 mg BID
was similar for bDMARD-naïve and TNFi-IR pts across endpoints including ASAS20/40 response, Δ in hsCRP, BASFI,
BASMI, FACIT-F, SF-36v2 PCS, ASQoL, total back pain, PtGA, and morning stiffness (Fig b). The % of pts with adverse
events (AEs) was similar for TNFi-IR vs bDMARD-naïve pts for tofacitinib and PBO; no deaths were reported. The % of pts
who discontinued or dose reduced/temporarily discontinued tofacitinib due to AE was numerically higher for TNFi-IR vs
bDMARD-naïve pts for tofacitinib and PBO (Table 2).
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Conclusion: Tofacitinib efficacy was greater vs PBO at W16 for bDMARD-naïve and TNFi-IR pts, with differences from PBO
generally consistent between both groups and sustained up to W48. More TNFi-IR pts experienced discontinuations, dose
reduction, or temporary discontinuation due to AE vs bDMARD-naïve pts. This analysis was limited by the small sample size
overall and differences in sample size between subgroups. 1. Dougados et al. Ann Rheum Dis 2020; 79: 176-85 2. Deodhar
et al. Arthritis Rheum 2019; 71: 599-611 3. Navarro-Comp�an et al. RMD Open 2017; 3: e000524 4. Deodhar et al. Ann
Rheum Dis 2021; 80: 1004-13Study sponsored by Pfizer. Medical writing support provided by L Rodgers, CMC Connect,
and funded by Pfizer.
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Background/Purpose: In this study, we aimed to evaluate the results of secukinumab treatment in patients with Axial
Spondyloarthritis (AxSpA) who were enrolled in the TURKBIO cohort.

Methods: In our study, AxSpA patients registered in the TUKRBIO database were evaluated. 6, 12 and 24 months of secu-
kinumab drug retention, inactive disease/low disease activity (Bath Ankylosing Spondylitis Disease Activity Index [BASDAI]
< 2/< 4, Ankylosing Spondylitis Disease Activity Score [ASDAS] < 1.3/< 2.1) and response rates (BASDAI50, Spondyloar-
thritis International Society [ASAS] 20/40, ASDAS clinically significant improvement [ASDAS-CII] and ASDAS major improve-
ment [ASDAS-MI]) were evaluated.

Results: Follow-up data of 184 AS patients registered in the TURKBIO registry were evaluated. Of these patients,
52 (28.3%) were bDMARD naive patients and 132 (71.7) had used at least one bDMARD prior to secukinumab. Age and
gender distribution were similar between bDMARD naive and ≥1 bDMARD groups. At 1-year follow-up, 60 and 12 patients
discontinued their treatment in the ≥1 bDMARD group and the secukinumab group, respectively (p< 0.001). Ineffectiveness
was the most common reason for discontinuing treatment in the ≥1 bDMARD and secukinumab groups. The rate of contin-
uation of secukinumab treatment was 71.7% at 6 months and 60.9% at 12 months. When clinical conditions were assessed

Table 1. Demographic and clinical characteristics of AxSpA patients
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based on prior bDMARD use, there were significantly better drug survival rates at 6 months and 12 months for the bDMARD
naive group (82.7% and 76.9 months, respectively). In addition, it was determined that the symptoms and the time elapsed
after diagnosis did not affect the efficacy of secukinumab. In our study, no significant drug safety problem was encountered
in the follow-up of secukinumab treatment for more than 3 years.

Conclusion: In a study conducted with TURKBIO real-life data, we found that secukinumab treatment in patients with
AxSpA had better clinical response and higher drug survival rates in biologically naive patients, similar to TNFi treatment.
However, it has been observed that the use of secukinumab in the second or subsequent steps in patients who do not
respond to biologics has similar success rates to TNFi treatment results.

Disclosure: S. Gulle, None; A. Karakas, None; G. Can, None; S. Senel, None; S. Capar, None; H. dalkilic, None;
S. Akar, AbbVie, Lilly, MSD, Novartis, Pfizer, UCB; S. Koca, None; A. Tufan, None; A. Yazici, None; S. Yilmaz, None;
N. Inanc, AbbVie/Abbott, Eli Lilly, Merck/MSD, novartis, Pfizer, Roche, Amgen, Celltrion, UCB; M. Birlik, None;
D. Solmaz, None; A. Ce� e, None; B. Goker, None; S. Yolbas, None; N. Krough, None; N. Yilmaz, None; S. Erten,
None; C. Bes, None; O. Soysal, None; M. Ozturk, None; S. Haznedaroglu, None; S. Yavuz, None; H. Direskeneli,
None; F. Onen, None; I. Sari, None.
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Direct and Indirect Effect of TNFi on BASMI Components in People with
Axial Spondyloarthritis: A Longitudinal Study

Ana Pinto1, Claire Harris2, Rhys Hayward2, Andrew Keat2 and Pedro Machado2, 1Local Health Unit of Guarda, Barcelos,
Portugal, 2Department of Rheumatology, Northwick Park Hospital, London NorthWest University Healthcare NHS Trust,
London, United Kingdom

Graphic 1. Secukinumab 3-year drug retention
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Background/Purpose: The Bath Ankylosing Spondylitis Metrology Index (BASMI) is an index of spinal mobility for people
with axial spondyloarthritis (axSpA). BASMI is one of the few objective measures of spinal disease progression that does
not involve imaging. The assessment of mobility and physical function are essential components of the management of
axSpA patients and, with the use of early therapeutics that are effective on improving/preserving function, mobility and,
potentially structural damage, understanding the interplay between treatments and the various health outcomes affected
by axSpA will contribute to better patient management. Our goal was to describe the long-term effect of TNF inhibitors
(TNFi) on spinal mobility (each component of BASMI) in patients with axSpA, and to determine whether the use of TNFi treat-
ment influences spinal mobility and if this is due to a direct or indirect effect (mediated by disease activity).

Methods:We performed a longitudinal study, using data routinely collected from patients with a clinical diagnosis of axSpA
treated with TNFi at a specialist tertiary care center. Patients with at least two BASMI measurements (one before and one
after TNFi initiation) were included. The relationship between TNFi treatment and BASMI over time was investigated using
binomial generalized estimating equations (GEE). GEE is a technique that makes use of all available longitudinal data, allows
unequal numbers of repeated measurements, corrects for within-subject correlation, and has some robustness against
deviation from normality. We built 5 multivariable models; in the first three we investigated the isolated effect of TNFi (model
1), ASDAS (model 2) and BASDAI+CRP (model 3) on spinal mobility (each BASMI component); then we built two additional
models, adjusting simultaneously for TNFi treatment and disease activity - one adjusted for TNFi and ASDAS (model 4) and
one adjusted for TNFi and BASDAI+CRP (model 5). Other demographic and clinical variables were included as covariates in
all multivariable models, including the time period between starting TNFi and the spinal mobility assessment.

Results: Data from 188 patients and 1326 visits were analysed. Mean age was 45.6 (SD 11.6) years, mean disease duration
was 15.8 (SD 9.64) years, 152 (80.9%) were male, 120 (73.6%) had radiographic axSpA, and 83 (74.8%) were HLA-B27
positive. Mean follow-up time was 8.0 (SD 4.4) years, ranging from 0.8 to 18.2 years. In the first three models, we observed

Table 1. - GEE analysis of BASMI items, adjusted for age, gender, bDMARD use, bDMARD duration, Peripheral arthritis, dactylitis, enthesitis, pso-
riasis, inflammatory bowel disease, uveitis, radiographic axial spondyloarthritis, non-steroid anti-inflammatory drug intake, HLA B27 positivity,
BASDAI + CRP or ASDAS
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a significant effect of TNFi in all the BASMI components, as we did for ASDAS and BASDAI (the only exception being for
BASDAI, in the tragus-wall distance model). In the models combining TNFi treatment and disease activity, we found that
TNFi treatment was significantly associated with improvement in the majority of BASMI components, even after controlling
for disease activity (Table 1).

Conclusion: TNFi has a long-term beneficial effect on all BASMI components, which seems to be both due to an indirect
effect (mediated by disease activity) and a direct effect of TNFi treatment.

Disclosure: A. Pinto, None;C. Harris, None;R. Hayward, None; A. Keat, None; P. Machado, AbbVie/Abbott, Bristol-
Myers Squibb(BMS), Celgene, Eli Lilly, Galapagos, Janssen, Merck/MSD, Orphazyme, Novartis, Pfizer, UCB, Roche.
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The Efficacy and Safety of CT-P13 as First-line and Subsequent-line
Therapy in Patients with Ankylosing Spondylitis: Real-life Data from
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University School of Medicine Division of Rheumatology, Malatya, Turkey, 15Zitelab Aps, Kopenhag, Denmark,
16Demiroglu Bilim University School of Medicine Division of Rheumatology, Istanbul, Turkey, 17Yildirim Beyazit
University School of Medicine Division of Rheumatology, Ankara, Turkey, 18Basaksehir Cam and Sakura ospital, Division
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Background/Purpose: In this study, it was aimed to evaluate the long-term drug survival, efficacy and safety of infliximab
biosimilar CT-P13 in Turkish patients diagnosed with ankylosing spondylitis (AS) in clinical practice. The primary outcome
is the assessment of drug retention (ie, time until treatment discontinuation or switching to another biological therapy) and
disease activity scores in Turkish patients with AS. Additional results evaluated its efficacy and safety.

Methods: Data were collected from TURKBIO database. CT-P13 efficacy was assessed using standard disease activity
parameters, while drug-related serious adverse events (AEs) were recorded.
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Results: Between December 2014 and December 2021, 179 patients with AS treated with CT-P13 were enrolled. Of these,
123 (68.7%) were using CT-P13 as first-line therapy. The mean duration of treatment was 3.5 years (Table 1). After 3 years
of follow-up, CT-P13 drug survival rates in the general patient population were 58.6% and 48.2% in naive and ≥1 TNFi
switch patients, respectively (Table 2 and Graphic 1). While the most common reason for treatment changes was treatment
failure, AEs were the other most common reason for discontinuation of treatment. Disease activity decreased significantly

Table 1.

Table 2.
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compared to baseline after initiation of CT-P13 therapy and remained stable for a long time. In a follow-up of more than
5 years, treatment change was required due to severe allergic reaction in 4 patients (2.2%) and moderate allergic reaction
in 5 patients (2.7%). During the treatment, TNFi treatment was completely discontinued because cancer developed in
2 (1.1%) patients, osteomyelitis in 1 (0.5%) and drug-related lupus in 1 (0.5%) (Table 2).

Conclusion: In this real-life data study, CT-P13 therapy achieved promising drug-survival rates with reasonable long-term
efficacy and safety in naïve and ≥1 TNFi-refractory Turkish AS patients.

Disclosure: S. Uslu, None; S. Gulle, None; G. Can, None; S. Senel, None; S. Capar, None; H. dalkilic, None; S. Akar,
AbbVie, Lilly, MSD, Novartis, Pfizer, UCB; S. Koca, None; A. Tufan, None; A. Yazici, None; S. Yilmaz, None; N. Inanc,
AbbVie/Abbott, Eli Lilly, Merck/MSD, novartis, Pfizer, Roche, Amgen, Celltrion, UCB; M. Birlik, None; D. Solmaz,
None; A. Ce� e, None; B. Goker, None; S. Yolbas, None; N. Krough, None; N. Yilmaz, None; S. Erten, None;
C. Bes, None; O. Soysal, None; M. Ozturk, None; S. Haznedaroglu, None; S. Yavuz, None; H. Direskeneli, None;
F. Onen, None; I. Sari, None.

Graphic 1.
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Upadacitinib Pharmacokinetics and Exposure-Response Relationships
for Efficacy and Safety in Axial Spondyloarthritis – Analyses of the Phase
3 Studies (SELECT-AXIS 1 and 2)

Sumit Bhatnagar1, Doerthe Eckert2, Sven Stodtmann2, In-Ho Song3, Peter Wung3, Wei Liu3 and Mohamed-Eslam
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Background/Purpose: The efficacy and safety profile of 15 mg once-daily (QD) upadacitinib (UPA), an oral, reversible, JAK
inhibitor has been established in axial spondyloarthritis (axSpA), which includes ankylosing spondylitis (AS) and non-
radiographic axial spondyloarthritis (nr-axSpA), through the Phase 2/3 SELECT-AXIS 11 (AXIS 1) study and the Phase
3 studies within SELECT-AXIS 2 (AXIS 2). AXIS 1 studied AS subjects who were naïve to biologic disease modifying anti-
rheumatic drug (bDMARD) and AXIS 2 included two independent studies: subjects with AS, who were bDMARD inadequate
responders (IR), and subjects with nr-axSpA. The analyses presented here characterize UPA pharmacokinetics and
exposure-response relationships for efficacy and safety endpoints using data from all three studies.

Methods: Pharmacokinetic samples were obtained from a pre-specified subset of bDMARD-IR AS (N = 81) and nr-axSpA
(N = 71) subjects from AXIS 2 who were included in the analyses, while 92 subjects from AXIS 1 were included in the anal-
yses. UPA pharmacokinetics were characterized in axSpA subjects using a previously established model based on data
from healthy subjects and subjects with rheumatoid arthritis (RA)3. Covariates included in the model were indication (RA or
axSpA compared to healthy subjects), creatinine clearance, and body weight on apparent oral clearance as well as body
weight on apparent central volume of distribution. Efficacy data from the two studies with AS subjects were integrated for
those who received placebo and UPA 15mg QD. UPA pharmacokinetics from AXIS 1 were previously analyzed2.
Exposure-response analyses for efficacy were conducted using logistic regression modeling to characterize the relation-
ships between UPA average plasma concentration during a dosing interval (Cavg) and the percentage of subjects achieving
Assessment of SpondyloArthritis international Society (ASAS)20 and ASAS40 at Week 14. Exposure-response analyses for
safety were conducted by graphical assessment for trends with UPA Cavg.

Results: The population pharmacokinetic model adequately described UPA pharmacokinetics in subjects with axSpA. UPA
pharmacokinetics and model-predicted plasma exposures in subjects with axSpA were comparable to those in subjects
with RA (Table 1).

Exposure-response analyses for efficacy demonstrated no clear exposure-response relationships for ASAS20 or ASAS40 in
subjects with AS or nr-axSpA, indicating that exposures associated with UPA 15 mg QDmaximized efficacy in subjects with
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axSpA. There were no clear trends for the relationships between UPA Cavg and the percentage of subjects experiencing lym-
phopenia (Grade ≥ 3), neutropenia (Grade ≥ 3), > 2 g/dL decrease in hemoglobin from baseline, any infection, serious infec-
tions, herpes zoster, or pneumonia through Week 14.

Conclusion: Pharmacokinetic analyses showed that UPA pharmacokinetics are similar between subjects with RA and
axSpA. The exposure-response analyses demonstrated that plasma exposures associated with UPA 15 mg QD maximize
efficacy in subjects with axSpA, supporting the use of UPA 15 mg QD as the optimal dose across the different axSpA dis-
ease subpopulations.

Disclosure: S. Bhatnagar, AbbVie; D. Eckert, AbbVie; S. Stodtmann, AbbVie; I. Song, AbbVie; P. Wung, AbbVie;
W. Liu, AbbVie; M. Mohamed, Abbvie.
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Jesus Diaz1, Guillermo Quiceno2, Cathy Lee Ching3 and Adela Castro4, 1Hamilton Medical Center, Chattanooga, TN, 2UT
Southwestern Medical Center, Dallas, TX, 3University of Mississippi Medical Center, Jackson, MS, 4Hamilton Physician
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Background/Purpose: There is an unmet medical need for the treatment of patients with active ankylosing spondylitis
(AS) who have an inadequate response to NSAIDs. Prior network meta-analysis (NMA) did not include newer molecules
under investigation, such as combined IL17A-IL17F inhibitors and Janus Kinase (JAK) inhibitors which have shown efficacy
in previous clinical trials.

Due to the lack of head-to-head studies directly comparing the available therapies as well as the emergent therapies, this
study aims to compare the relative efficacy of biologic and targeted synthetic DMARDs for the treatment of active AS.
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Methods:We conducted a Bayesian NMA of randomized clinical trials (RCTs) examining the relative efficacy of biologic and
targeted synthetic DMARDs in patients with active AS who had inadequate response or intolerance to NSAIDs. In studies of
IL 17A inhibitors, data of patients showing inadequate response to TNF inhibitors were excluded after analysis showed
inconsistency likely due to high placebo responses. The systematic review was performed using PubMed, EMBASE, and

Table 1. League table of pairwise comparisons for all treatments in the ASAS20 network meta-analysis.

Figure 1. Plots of the surface under the cumulative ranking (SUCRA) curves for all treatments in the ankylosing spondylitis network.
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Cochrane databases until May 2022. NMA was conducted by Stata 17.0 MP software using odds ratio (OR) with 95% cred-
ible interval (CrI) to assess the clinical effectiveness. Surface Under Cumulative Ranking curve (SUCRA) was used to analyze
the relative efficacy ranking of different treatments in terms of achievement of ≥20% in the Assessment of Spondyloarthritis
International Society Criteria (ASAS20) at 12-16 weeks.

Results:We included 27 RCTs that enrolled 5,497 patients with active AS. There were 253 pairwise comparisons, including
32 direct comparisons of 22 interventions. All the interventions showed an improvement in ASAS20 response rate versus
placebo (Table 1). Therapies that showed the highest response rate were the intravenous (IV) golimumab 2mg/kg
(OR 7.74, 95% CrI 3.67- 16.33) and infliximab 5mg/kg (OR 5.94, 95%CrI 3.31 - 10.63). Apart from the IV formulations, there
were no differences between therapies in achieving ASAS20; among these bimekizumab 320 mg (OR 5.84, 95% CrI 2.58 -
13.2) and filgotinib 200 mg (OR 4.78, 95% CrI 2.58-8.63) showed the highest response rates verus placebo. The ranking
probability based on the SUCRA indicated that golimumab IV 2mg/kg (SUCRA = 0.9), infliximab IV 5mg/kg (SUCRA = 0.8)
and bimekizumab 320 mg (SUCRA = 0.8) had the highest probability of achieving the best outcome (Figure 1). We arbitrarily
ranked the best therapies, based on SUCRA cut-offs, as optimal (SUCRA ≥0.7), good (SUCRA 0.6-0.5), and effective
(SUCRA ≤0.4) (Figure 1). The comparisons involving filgotinib, and upadacitinib were limited in the number of participants
and, thus, may have been underpowered to detect statistical significance.

Conclusion: In patients with active AS, two approved therapies (IV golimumab and infliximab) were most efficacious in
achieving ASAS20. Interestingly, two investigational therapies (bimekizumab 320 mg and filgotinib 200mg) seemed to be
a convenient and efficacious alternative for which larger clinical trials are warranted.

Ref.1. Castro A, et al. Arthritis Rheumatol.2020;72 (suppl 10). ABSTRACT NUMBER 1537

Disclosure: J. Diaz, None; G. Quiceno, None; C. Lee Ching, None; A. Castro, None.
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Recapture Rates with Ixekizumab After Withdrawal of Therapy in
Patients with Axial Spondyloarthritis: Results at Week 104 from a
Randomized Placebo-controlled Withdrawal Study
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Background/Purpose: Here, we describe the final results of the first study of patients with ankylosing spondylitis and non-
radiographic axial spondyloarthritis re-randomized to either placebo (ixekizumab withdrawal) or ixekizumab, who experi-
enced a flare and recaptured response either before or after open-label retreatment during COAST-Y.
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Methods: COAST-Y (NCT03129100) is a phase 3 extension study that included a double-blind, placebo-controlled, ran-
domized withdrawal-retreatment period (RWP) through 104 weeks. Patients who achieved remission (Ankylosing Spondy-
litis Disease Activity Score (ASDAS)< 1.3 (inactive disease; ID) at least once at week 16 or 20, and < 2.1 (low disease
activity; LDA) at both visits) were randomized 2:1 at week 24 to continue ixekizumab or withdraw to placebo. Patients
who subsequently flared were switched to open-label ixekizumab Q2W or Q4W at the next visit. The proportion of patients
who recaptured ASDAS LDA and ID were summarized for patients who experienced flare.

Results: A total of 155 patients entered the RWP (placebo, N=53; ixekizumab Q4W, N=48; ixekizumab Q2W, N=54) and
138 completed week 104. Thirty-six percent of patients re-randomized to placebo never experienced a flare through
104 weeks. Twenty-eight placebo-treated patients experienced a flare during weeks 24-104; of those, 4/28 (14%) recap-
tured LDA before retreatment with open-label ixekizumab, while 23/28 (82%) recaptured LDA and 19/28 (68%) met ID after
switching to open-label ixekizumab retreatment.

Conclusion: The majority of patients withdrawn from ixekizumab to placebo recaptured at least LDA and over half met ID
with ixekizumab retreatment. This may provide insight for ixekizumab therapy for patients who require a short interruption
in treatment.

Disclosure: R. Landewé, Abbott, Amgen, AstraZeneca, BMS, GSK, Novartis, Merck, Pfizer, Schering-Plough, UCB
Pharma; D. Poddubnyy, AbbVie, Biocad, Bristol-Myers Squibb, Eli Lilly, Gilead, GlaxoSmithKline, MSD, Moonlake,
Novartis, Pfizer, Samsung-Bioepis, UCB; P. Rahman, Janssen, Novartis, AbbVie, Eli Lilly and Company, Pfizer;
R. Bolce, Eli Lilly; S. Liu-Leage, Eli Lilly and Company; J. Lisse, Eli Lilly and Company; S. Park, Eli Lilly and Company;
L. Gensler, Novartis, Pfizer Inc, UCB Pharma, AbbVie, Eli Lilly, Janssen, Gilead, Moonlake.
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Table 1. Recapture of first treatment response before or after switching to open label IXE through 104 weeks among placebo (ixekizumab with-
drawal)-treated patients who experienced a flare and retreated.
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Background/Purpose: To determine if there is a significant variation in biologic usage in axSpa patients and to identify fac-
tors associated with it.

Methods:We collected retrospective data of all patients of axial spondyloarthritis who had received biologic therapy for their
disease in our designated AS clinic. Our outcome measure was ‘high biologic usage’ (defined as use ≥ 3 biologics/
tsDMARDs and/or ≥ 2 biologic pathways targeted for therapy). We used multivariate logistic regression analysis to identify
clinical factors associated it. We analysed patient age, sex, BMI, concomitant presence of chronic widespread pain, HLA-
B27 positivity, rSpA presence, extra-articular disease manifestations, time to initiate biologic therapy from diagnosis and dis-
ease activity measures (BASDAI, pain VAS, BASFI and CRP) to look for significant predictors. Additionally, we did a cluster
analysis on our cohort to see whether response to biologic therapy is a determinant in cluster formation.

Patient and disease characteristics according to presence/ absence of high biologic usage

Clustering of axSpa patients on basis of phenotype and response to treatment
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Results: Out of a total of 227 patients in our axSpA cohort, 166 (71% male, mean age 48 years) had received biologic ther-
apy. Of these, 62 (27%) met the definition of high biologic usage. Our analysis identified four factors which were significantly
associated with our outcome – HLA-B27 positivity (positive correlation), time to start biologic from diagnosis (surrogate for
sustained response to NSAIDs, negative correlation), concomitant chronic widespread pain (negative correlation) and
aggregate BASDAI on biologics (positive correlation). A subgroup analysis of axSpa patients with chronic widespread pain
found two significant associations with the diagnosis – female sex (positive correlation) and aggregate BASDAI (significantly
higher). Cluster analysis revealed three distinct groups and the primary drivers of segregation were sex of the patient, chronic
widespread pain diagnosis, disease activity burden and response to biologic therapy (both TNFi and IL-17i).

Conclusion: There is a significant cohort of axial spondyloarthritis patients who met our criteria of ‘high biologic usage’.
HLA-B27 positivity, decreased response to non-biologics (as assessed by time to start biologic from disease diagnosis)
and higher aggregate BASDAIs are associated with greater biologic usage. BASFI was found to be an underutilized disease
activity measure as it did not influence biologic switching. A concomitant diagnosis of chronic widespread pain has the con-
founding features of being associated with a higher aggregate BASDAI but lower biologic usage revealing the impact this
diagnosis has on clinical decision making. In our cluster analysis we found that clinical phenotypes did not influence separa-
tion which was instead driven by disease burden, response to biologic therapy, patient sex and presence of chronic wide-
spread pain.

Disclosure: D. dua, None; T. Blake, None.

Patient characteristics in those with and without chronic widespread pain diagnosis
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Background/Purpose: In patients with ankylosing spondylitis (AS), TNF-α inhibitors influence the course of serum bone
turnover markers (BTM), favoring an increase in mineralization during the first years1. Little is known about the effect of IL-
17 inhibitors on these serum BTM levels. Objective of this study was to evaluate serum markers of bone resorption, forma-
tion, and mineralization during 1 year of secukinumab treatment in AS patients in daily clinical practice.

Methods: Included were consecutive outpatients from the GLAS cohort with a clinical diagnosis of AS who started treat-
ment with secukinumab between April 2016 and June 2020, and had available serum samples at ≥1 visit. Standardized
follow-up visits were performed at baseline (before start of secukinumab) and after 3 or 6 months and 1 year of treatment.
BTM were measured in serum: osteocalcin (OC; regulation marker), serum type 1 collagen C-telopeptide (sCTX; collagen
resorption marker), procollagen type 1 N-terminal peptide (PINP; collagen formation marker) and bone-specific alkaline
phosphatase (BALP; bone mineralization marker). BTM Z-scores were calculated using a healthy reference population to
correct for the normal influence of age and gender. Patients using bisphosphonates were excluded from analyses. Data
was coded missing if patients experienced a fracture or received systemic corticosteroids within 1 year of a study visit. Gen-
eralized estimating equations were used to analyze BTM Z-scores over time within patients.

Results: In total, data of 26 AS patients were eligible for analyses; 50% were male, mean age was 46.0±14.6 years, 81%
were HLA-B27 positive, mean ASDAS at baseline was 3.7±1.0, and 50% was TNFi naïve. Before secukinumab treatment,
median PINP and BALP Z-scores were +0.6 and +0.7 SD, respectively, compared to age and gender matched healthy con-
trols, however, the large majority remained within the normal range of ±2 SD. Overall, BTM Z-scores of OC, sCTX, PINP and
BALP did not change significantly compared to baseline during the 1st year of secukinumab treatment (Figure 1).

Conclusion: In daily clinical practice, serum BTM levels including mineralization corrected for the normal influence of age
and gender did not change during the 1st year of secukinumab treatment in patients with AS. Our data confirm recent find-
ings of stable BTM levels at group level during 2 years of secukinumab treatment in posthoc analysis of MEASURE 12.

References:

1: Arends et al. Arthritis Res Ther. 2012;14(2):R98
2: Braun et al. BMC Musculoskelet Disord 22, 1037 (2021
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Background/Purpose: Bone loss reflected by lower bone mineral density (BMD) compared to age and gender matched
healthy controls is a common feature of ankylosing spondylitis (AS) and can already be observed at early stages of the dis-
ease1. AS patients starting TNF-α inhibitors (TNFi) show overall a rapid increase in BMD2. However, the course of BMD dur-
ing long-term TNFi in these patients is not known. The objective of this study was to assess the course of BMD of the lumbar
spine (LS) and hip in AS patients treated with TNFi during 8 years.

Methods: Patients from the GLAS cohort who received TNFi for at least 8 years were included. Patients were excluded
when they used bisphosphonates. BMD of the LS (AP projection L1-L4) and hip (total proximal femur) was measured at
baseline, 1 year, 2 years and then bi-annually using DEXA. Low BMD was defined as LS and/or hip BMD Z-score ≤1. Gen-
eralized estimating equations were used to analyze BMD Z-scores over time within subjects.

Results: 131 AS patients were included; 73% were male, mean ± SD age was 41.3 ± 10.8 years, median (IQR) symptom
duration was 14 (7-24) years, 83% were HLA-B27+, mean ASDAScrp was 3.8 ± 0.8, median CRP level was 13 (6-22)
mg/L, and median vitamin 25(OH)D3 was 61 (46-80) nmol/L at baseline. Disease activity showed rapid and sustained during
TNFi treatment, with mean ASDAScrp of 2.1 ± 0.9 and median CRP of 2 (2-5) at 8 years. Serum levels of vitamin D remained
stable, with median vitamin 25(OH)D3 of 60 (47-81) at 8 years.

At baseline, mean LS and hip BMD Z-scores were -0.37 ± 1.08 and -0.05 ± 1.04, respectively. Low BMD at the LS and hip
(Z-score ≤1) was present in 34% and 19% of patients, respectively. Overall, both LS and hip BMD Z-scores improved sig-
nificantly during TNFi at all follow-up visits compared to baseline. Significant improvement of BMD Z-scores compared to
the previous time point was found up to and including 4 years for LS and up to and including 2 years for hip. Thereafter,
deflection of improvement was observed. Median percentage of improvement in absolute BMD after 8 years of TNFi com-
pared to baseline was 7.1% (IQR 0.8-13.5) for LS and 1.6% (IQR -3.5-5.5) for hip (Figure 1). At 8 years, low BMD at the
LS and hip (Z-score ≤1) was present in 23% and 19% of patients, respectively.

Conclusion: In AS patients treated long-term with TNFi, both hip and LS BMD significantly increased especially during the
first 2-4 year of treatment and stabilized thereafter. This effect was most pronounced in the LS and small in the hip.

References:
1: Van der Weijden et al. Clin Rheumatol. 2012 Nov ;31(11) :1529-35
2: Arends et al. Arthritis Res Ther. 2012;14(2):R98
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Background/Purpose: Biotherapeutics have revolutionized the treatment of axial spondyloarthritis (axSpA). The emer-
gence of biosimilars allowed substantial savings and a wider access to treatment, and international recommendations
now contemplate switching strategies from bio-originator (BO) to its biosimilars (BS).

We aim to investigate treatment response to adalimumab (ADA) and etanercept (ETA) in BO- and BS-treated bDMARD-
naïve patients with axSpA and in patients who switched from BO to BS respective drug; and to compare the effectiveness
and safety of the BO and BS drugs by assessing their persistence rates (PR).

Drug survival in the three adalimumab groups (originator adalimumab – blue line, biosimilar adalimumab – red line, and switch from originator to
biosimilar adalimumab – green line)
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Methods: Retrospective tertiary care observational study that included bDMARD-naïve patients with a diagnosis of axSpA
who initiated treatment with ADA/ETA BOs or BSs, and bDMARD-experienced patients who switched from ADA/ETA BO
to a BS drug (Hyrimoz/Benepali). Response to treatment was assessed according to UK National Institute for Health and
Care Excellence (NICE) guidelines (at least 2/10 units or 50% reduction in BASDAI and 2/10 units reduction in spinal pain)
and rates compared at 3 months using the chi-square test. bDMARD PR were calculated using Kaplan-Meier “drug survival
curves”. Causes of drug discontinuation were summarized using descriptive statistics.

Results: A total of 228 patients were included (154 on ADA and 74 on ETA): regarding ADA, 83 patients were started on BO,
31 on BS, and 40 switched from BO to BS; regarding ETA, 25 patients were started on BO, 33 on BS, and 16 switched from
BO to BS. Groups had similar demographic characteristics, apart from the ADA group that switched from BO to BS drug,
which had longer disease duration. Regarding baseline clinical characteristics, lower acute phase reactants (CRP, ESR), spi-
nal pain, BASDAI and BASFI scores at baseline were observed in the switch group compared to the bDMARD-naïve groups
(except for CRP in the ETA bDMARD-naïve group). Response to treatment after 3 months was similar between originator
and biosimilar drugs for both ADA (BO 81.0%; BS 78.3%, p=0.781) and ETA patients (BO: 76.9%, BS: 76.5%, p=0.977).

Three-year PR were similar across groups, both for ADA (figure 1) and ETA (figure 2): ADA PR were 73.5% for BO, 64.5% for
BS, and 77.5% for the group that switched from BO to BS (p=0.959); ETA PR were 96.0% for BO, 97.0% for BS and 93.8%
on the BO-to-BS switching group (p=0.449). Adverse events and inefficacy were the most frequent causes of discontinua-
tion in ADA patients, and inefficacy and other reasons (e.g., fear of SARS-CoV-2 infection) were the most frequent causes of
discontinuation in ETA patients.

Conclusion: First-line treatment with bio-originator or biosimilar ADA/ETA showed similar effectiveness and safety in our
long-term cohort of patients with axSpA. Response to treatment was also similar between groups.

Disclosure: A. Martins Fernandes, None; A. Pinto, None; K. � ora, None; d. matharu, None; a. isaacs, None;
P. Machado, AbbVie/Abbott, Eli Lilly, UCB, Novartis, Orphazyme, Galapagos.

Drug survival in the three etanercept groups (originator etanercept – blue line, biosimilar etanercept – red line, and switch from originator to biosim-
ilar etanercept – green line)
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Background/Purpose: Eosinophilic granulomatosis with polyangiitis (EGPA) is a small vessel necrotizing vasculitis charac-
terized by blood and tissue eosinophilia and asthma. Glucocorticoids (GCs) frequently control the disease, but relapses
and/or GC-dependency are frequent. Evolving concepts distinguish vasculitis-related symptoms from asthma and/or ENT
manifestations. That distinction has become even more important since the development of B-cell and eosinophil-targeted
therapies. Our objective was to build models to predict the evolution towards a relapse of vasculitis or towards a GC-
dependent asthma and/or ENT manifestations.

Methods:We set up a multicenter European retrospective study of EGPA patients. EGPA diagnosis was made according to
ACR and/or MIRRA criteria. We developed a multivariable prediction model using the PMSAMPSIZE algorithm: one model
for the vasculitis relapse risk during follow-up (excluding asthma and/or ENT manifestations) and one model for the risk of
GC-dependent asthma and/or ENT manifestations at two years of follow-up.

Results: We included 809 patients. Patients’ middle age was 52 (+/- 14.8) years, and median follow-up was of 72 months
(IQR 37/115). During follow-up, 228 experienced at least one vasculitis relapse, with a cumulative incidence at 12 years of
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41.2% (95% CI 36.3-46.8). At two years of follow-up, 66.4% of patients had GC-dependent asthma and/or ENT
manifestations.

First, a model predicting the risk of vasculitis relapse included the following variables: age at diagnosis (nonlinear effect), GC-
dependent asthma before EGPA diagnosis (HR 1.57 [1.24-2.55]), arthralgia (HR 1.27 [1.01-1.60]), myocarditis (HR 1.74
[1.16-2.62]), peripheral neuropathy (HR 1.39 [1.09-1.79]), MPO-ANCA (HR 1.56 [1.22-2.01]) and baseline eosinophils count
(nonlinear effect]). Final model allowed to modelize a nomogram and calculate a score establishing the vasculitis relapse risk
at 5 and 12 years of follow-up.

Second, a predicting the risk of GC-dependent asthma and/or ENT manifestations at 2 years included the following vari-
ables: age at diagnosis (per year, OR 0.98 [0.97-0.99]), GC-dependent asthma at EGPA diagnosis (OR 1.50 [1.02-2-20]),
history of chronic sinusitis before EGPA diagnosis (OR 1.78 [1.27-2.48]), and baseline eosinophils count (per 10.109/L,
OR 0.70 [0.49-1.00]). Final model allowed to modelize a nomogram and calculate a score establishing the risk of GC-
dependent asthma and/or ENT manifestations at 2 years.

Conclusion: Through a large retrospective European EGPA cohort, we developed models predicting the vasculitis relapse
risk and the risk of GC-dependent asthma and/or ENT manifestations at 2 years. These models must be validated in valida-
tion cohorts and could be used to guide the use of biotherapies targeting B cells or eosinophils.
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Background/Purpose: The sub-classification of anti-neutrophil cytoplasmic antibody (ANCA)-associated vasculitis (AAV)
has been a long-standing debate. Unsupervised learning has previously been used for partitioning of phenotypic groups,
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but as AAV is a rare disease, small sample sizes have been a limiting factor. Here we attempt clustering of a small dataset
harmonised to the FAIRVASC ontology, allowing potential future inclusion of an additional 5000 AAV patients from the FAIR-
VASC collaboration registries to the cluster model. FAIRVASC is a research project seeking to federate AAV registries across
Europe using semantic web technologies (https://fairvasc.eu).

Methods: This study used a dataset of 292 patients from southern Sweden, classified as granulomatosis with polyangiitis
(GPA) or microscopic polyangiitis (MPA), according to the European Medicines Agency algorithm. The dataset was pre-
processed from a relational database format to a resource descriptive framework (RDF) graph-based data model, harmonis-
ing the dataset to a FAIRVASC standard. Factor analysis of mixed data (FAMD) and agglomerative hierarchical cluster anal-
ysis on principal components (HCPC) was used to develop a cluster model, including organ pattern, ANCA status, serum
creatinine, C-reactive protein, gender, and age at diagnosis. The generated clusters were evaluated by baseline character-
istics, mortality, and renal outcome.

Results: The analyses involved data for 163 subjects with GPA and 129 with MPA. The clustering model resulted in two
larger clusters and three smaller ones. The larger clusters were a predominantly anti-PR3 positive cluster of young (mean
57.5 years at diagnosis) patients with ear-nose-throat involvement and a favourable outcome (Cluster 1), and a predomi-
nantly anti-MPO positive cluster with severe kidney involvement and high rates of mortality and end-stage kidney disease
(Cluster 5). The three smaller clusters differed in terms of organ involvement and ANCA status at diagnosis, one with severe

Table 1. Baseline characteristics and outcome of 292 patients with AAV by diagnosis and cluster affiliation
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lung and renal involvement and a poor outcome (Cluster 3) and two with similar outcome, one ANCA negative (Cluster 4),
and one with peripheral nerve involvement (Cluster 2). The descriptive characteristics of the clusters are presented in table 1.

Conclusion: Our analysis suggests five clusters of AAV patients based on baseline features, associated with different mor-
tality and renal outcome. The investigation acts as a proof of concept of the FAIRVASC ontology and infrastructure for the
harmonisation of heterogeneous AAV datasets. The cluster model may in the future readily include an unprecedented num-
ber of European AAV patients.

Disclosure: K. Gisslander, None; A. White, None; M. Segelmark, None; M. Little, None; A. Mohammad, None.
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Background/Purpose: Anti-neutrophil cytoplasmic antibody( ANCA)-associated vasculitis, characterized by inflammation
of small and medium sized blood vessels includes three main conditions - eosinophilic granulomatosis with polyangiitis,
granulomatosis with polyangiitis and microscopic polyangiitis. Due to the chronic inflammation associated with the disease
process as well as use of cytotoxic drugs, it may be associated with potential cardiovascular complications. The aim of
our study is to evaluate the cardiovascular conditions in patients with ANCA-associated vasculitis along with sex based dif-
ferences in cardiovascular conditions.
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Methods: All patients were included who were diagnosed with ANCA-associated vasculitis between January 1, 2016 and
December 31, 2019 with age more or equal to 18 years in the National Inpatient Sample, the largest all-payer public data-
base of hospital care data in the United States using ICD 10 diagnosis codes. Associated demographics, comorbidities,
and hospital complications were extracted from the hospitalization record and reported descriptively. Fisher’s exact test
compared sex-specific differences in cardiovascular complications.

Results: From 2016 to 2019, among a total of 28,48,4087 hospitalizations (unweighted sample), 12,306 admissions (45.2
% male, mean age 62.4 ± 16.5 years) included ANCA-associated vasculitis. Among ANCA-associated vasculitis hospitali-
zations, racial distributions were White 74.5% , Black 7.9% , Hispanic 11.6%, and Asian 2.4%. 517 patients (4.2%) died in
the hospital; mean length of stay (LOS) was 7.2 days. The most common comorbid cardiovascular diagnosis was atrial fibril-
lation (n=2614; 21.2%). Among ANCA vasculitis, 0.2% (n=22) had takotsubo cardiomyopathy, 2.1% (n=252) had pulmo-
nary edema, 8.5% (n=1049) had acute decompensated heart failure, 2.2% (n=269) had supraventricular tachycardia,
1.9% (n=236) had ventricular tachycardia, 0.3% (n=33) had ventricular fibrillation, 2% (n=252) had pericardial disease
(including acute or chronic pericarditis or tamponade), 1.3% (n=155) required pressors, and 2.3% (n=281) had dissemi-
nated intravascular coagulation. Among ANCA vasculitis, compared to males, females were younger in age (mean age:
62 vs. 63 years; p=0.011), had lower prevalence of atrial fibrillation (17.4% vs 25.9%, p< 0.001), congestive heart failure
(24.2 % vs 30.8%, p< 0.001), ischemic heart disease (6.3% vs 11.7%, p< 0.001), peripheral vascular disease (5.7% vs
9.5%, p< 0.001), acute decompensated heart failure (7.4% vs 10%, p< 0.001), pericardial effusion ( 1.6% vs 2.1%,
p=0.049), ventricular tachycardia (1.3% vs 2.6%, p< 0.001), ventricular fibrillation (0.2% vs 0.4%, p=0.014), and higher
prevalence of takotsubo cardiomyopathy (0.3% vs 0.1%, p=0.01), had lower in-hospital mortality (3.8% vs 4.7%,
p=0.010) and shorter length of stay (7 days vs 7.4 days, p=0.019).

Conclusion: Among ANCA-vasculitis hospitalizations, atrial fibrillation is the most common cardiovascular condition and
females had fewer cardiovascular complications, lower in-hospital mortality and shorter length of stay compared to males.

Disclosure: K. bashyal, None;N. Baral, None;C. Ghimire, None; S. Balmuri, None; A. Kunadi, None; S. Karki, None.
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Background/Purpose: Systemic sclerosis (SSc) is a complex autoimmune disease characterized by autoantibody produc-
tion, skin and visceral fibrosis, and vasculopathy. The onset of ANCA-associated vasculitides (AAV) has been anecdotally
reported during SSc, but data on the impact of SSc on AAV management and vice-versa, in particular the risk of high doses
glucocorticoids, are lacking. The aim of this study was to describe the rare association of SSc and AAV, the management of
this complex condition and the impact of treatment on both diseases.

Methods:We conducted a retrospective study in 18 centers in France to include patients presenting both SSc and AAV. All
patients met the 2013 ACR/EULAR criteria for SSc and 2022 ACR/EULAR criteria for AAV. Clinical, biological, and radiolog-
ical data were collected for each patient.

Results: We included 30 patients with the association of SSc and AAV (median age 51.5 years, 83% women). SSc always
preceded AAV diagnosis and median time between diagnosis of SSc and AAV was 5 years (0-28). Nine patients (27%) had a
diffuse cutaneous form while the others presented a limited cutaneous form. Median modified Rodnan skin score at AAV
diagnosis was 5.5 (IQR 4-12). Antibodies against Scl70 were found in half of cases, anti-centromere antibodies in 20%, anti-
nuclear antibodies without any specificity in 20%, and one patient had anti-RNA-polymerase III antibodies. Infiltrative lung
disease (ILD) was present in 80% with a computed tomography pattern of non-specific interstitial pneumonia with fibrosis
in 54%, non-specific interstitial pneumonia without fibrosis in 13%, usual interstitial pneumonia in 21% and undeterminate
pattern in 12%.

AAV type was microscopic polyangiitis in 27 cases (90%), granulomatosis with polyangiitis in 2 cases (7%) and eosinophilic
granulomatosis with polyangiitis in one case. ANCA were positive in 29 patients with MPO-ANCA in 28 patients (93%). At
AAV diagnosis, renal involvement was present in 76% with a median serum creatinine level of 170 � mol/l (55-572) and pro-
teinuria of 2 g/g (0.7-9), and peripherical neuropathy and cutaneous involvement in 4 cases (13%) each.

All patients received glucocorticoids at a median initial dose of 0.8 mg/kg/day (IQR 0.5-1) and 15 patients (50%) received
pulses of methylprednisolone. Induction immunosuppressive regimen was cyclophosphamide in 15 patients, rituximab in
14 patients and only one patient received glucocorticoids only. Vasculitis remission was achieved in 29 cases (97%), and
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maintenance regimen was initiated in 24 patients and was based on rituximab (n=16), azathioprine (n=6) or mycophenolate
mofetil (n=4).

Importantly, no case of scleroderma renal crisis occurred under high dose glucocorticoids used for AAV treatment. SSc
remained stable during follow-up, especially skin involvement and ILD.

Conclusion: ANCA-associated vasculitides may occur during SSc, especially in patients with fibrosing ILD, limited cutane-
ous form and anti Scl70. ANCA-associated vasculitides was mainly microscopic polyangiitis with MPO-ANCA and frequent
renal involvement. Vasculitis treatment was based on high glucocorticoids associated with cyclophosphamide and rituxi-
mab, and no scleroderma renal crisis was noted.
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Background/Purpose: ANCA-associated vasculitides (AAV) induced by anti-thyroid drugs (ATD) is a well-known entity.
However, characteristics, requirement for immunosuppressive agents and the risk of relapse remain poorly studied. We
aimed to describe the clinical characteristics and outcome of patients with ATD-induced AAV in comparison to primary AAV.

Methods: We performed a retrospective multicenter study of patients with ATD-induced. ATD-induced AAV were defined
as the development of AAV after ATD initiation until one year after ATD discontinuation. Patients were classified as granulo-
matosis with polyangiitis (GPA), microscopic polyangiitis (MPA) or eosinophilic granulomatosis with polyangiitis (EGPA)
according to 2022 ACR/EULAR classification criteria. We further focused on MPA patients and compared patients with
ATD-induced MPA and those with primary MPA. Each ATD-induced MPA was matched with 4 primary MPA on gender
and year of diagnosis. Baseline characteristics and treatments were compared with t-tests for continuous variables, and
chi-2 tests for categorical variables. Remission-free-survivals were compared with Cox proportional hazard ratios models,
adjusted on age at MPA diagnosis and on renal involvement.

Results: Forty-six patients with ATD-induced AAV were included. Twenty-eight (60%) fulfilled criteria for MPA, 8 (17%) cri-
teria for GPA, one (2%) criteria for EGPA, and nine (19%) patients had unclassified AAV. Among the 46 patients, 97% were
ANCA-positive, including MPO-ANCA in 22 (47%), PR3-ANCA in 6 (13%), and both MPO- and PR3-ANCA in 15 (32%).
Main clinical manifestations were skin (65%), arthralgia (52%), and glomerulonephritis (34%).. At diagnosis, 1966 Five Factor
Score was 0 for 81%, 1 for 4% and 2 for 15% of the patients.Therapeutic management was based on ATD discontinuation in
97% of cases, allowing vasculitis remission in 17%. Eighty-three percent of patients required an induction regimen including
glucocorticoids in 100%, in combination with rituximab in 30% and cyclophosphamide in 19%. Maintenance therapy was
initiated in 91% of the patients, mainly based on glucocorticoids. Anti-thyroid drugs were reintroduced in 8 cases (17%)
and patients did not experience any relapse.

Patients with ATD-induced MPA (n=28) were compared with 112 matched primary MPA. Compared with primary MPA,
ATD-induced MPA were significantly younger at diagnosis (49 vs. 65 years, P< 0.001), had less frequent renal involvement
(43 vs. 76%, P=0.02), but more frequently cutaneous (53 vs. 25%, P=0.007) and ocular involvement (14.3 vs. 2.7%,
P=0.042). ATD-induced MPA had a lower mean BVAS (9.9 vs. 13.1, P=0.023) at diagnosis. Finally, the risk of relapse was
lower in ATD-induced MPA than in primary MPA (adjusted HR 0.07; 95%CI 0.01-0.62, P=0.016) (Figure).

Conclusion: In this multicenter retrospective cohort, ATD-induced AAV were mainly MPA with MPO-ANCA, but double
MPO- and PR3-ANCA positivity was frequent. ATD-induced MPA were less severe and showed a lower risk of relapse than
primary MPA.

Figure. Kaplan Meier showing relapse free survival by the time of AAV diagnosis in in the two groups.
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Background/Purpose: Neurologic involvement (NI) in ANCA-associated vasculitis (AAV) is common, occurring in approxi-
mately one-third of patients, and leads to significant and often chronic functional limitations and bothersome symptoms.
There are limited data on health-related quality of life (HRQOL) in patients with NI in AAV. This project aimed to report on
patient-reported outcome measures in patients with AAV with or without NI.

Methods: Data for this analysis is derived from patients ≥18 years old with AAV [granulomatosis with polyangiitis (GPA),
microscopic polyangiitis (MPA), or eosinophilic granulomatosis with polyangiitis (EGPA)] participating in a multicenter longi-
tudinal observational study from 2006-2021 through the Vasculitis Clinical Research Consortium. HRQOL was assessed
with the SF-36 health survey that includes physical and mental component summary scores (PCS and MCS, respectively),
PROMIS domains (Fatigue, Pain Interference, Physical Function, Applied Cognitive Abilities, Social Isolation and Anxiety)
acquired by computer adaptive testing, and patient global assessment (PGA). Patient subsets were compared according
to presence or absence of NI.

Results: Data from 1368 patients with GPA or MPA were available. Complete data were available on 1361/1368 patients for
SF36, 1359/1368 for PGA, 978/1368 for PROMIS.

Based on the SF-36, compared to patients without NI, patients with NI have lower scores in Physical Functioning
(p < 0.001), Role Limitations (Physical) (p = 0.005), Bodily Pain (p < 0.001), and PCS (p < 0.001) (Figure 1). PROMIS
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measurements indicated that compared with patients without NI, patients with NI had higher Pain Interference scores
(p = 0.033) and lower Physical Function scores (p = 0.047) (Figure 2). Patients with NI reported more vasculitis disease
severity as measured by PGA (p = 0.006).

Conclusion: NI in patients with AAV has a negative impact on multiple domains of illness and health-related quality of life.
Patients with NI have worse physical functioning, limitations in physical role, and more pain compared to those without
NI. These data are informative for clinicians and patients with AAV and should raise the awareness of the impairment in
patient with NI in AAV.

Figure 1.- SF 36 scores in patients with ANCA-associated vasculitis with and without neurologic involvement

Figure 2.- PROMIS scores in patients with ANCA-associated vasculitis with and without neurologic involvement
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Background/Purpose: Various pulmonary manifestations may occur in patients with antineutrophil cytoplasmic antibody
(ANCA)-associated vasculitis (AAV). ANCA-related interstitial lung disease (ILD) has recently been described in patients with
or without overt AAV. The significance and evolution of this association remains unclear and has been raising research efforts
in the past years. This study aims to compare 1) characteristics, 2) clinical course and 3) treatments of patients with ILD and
positive ANCA, to those without positive ANCA.

Methods: A retrospective chart review was performed in all patients who had a follow-up from 2018 to 2021 at the ILD clinic
or vasculitis clinic in our academic center. Patients with available ANCA results and at least two clinic visits were included. For
each visit, data was collected regarding patient characteristics, clinical presentation, bloodwork, imaging, pulmonary func-
tion tests, hospitalizations, and treatments. Radiological patterns described on high resolution computed tomography
(HRCT) stemmed from official reports generated by pulmonary radiologists and were validated by respirologists in charge
of the ILD clinic. Descriptive statistics are reported to compare characteristics of patients with ANCA-related ILD, to those
with ILD without positive ANCA.

Results: 265 patients with ILD were included with a mean follow-up duration of 69.3 (± 10.6) months. Amongst these
patients, 26 (9.8%) showed ANCA positivity (proteinase 3 and/or myeloperoxidase). Baseline characteristics are presented
in table 1. The most frequent final clinical diagnosis in the ANCA-negative group was idiopathic pulmonary fibrosis, whereas
connective tissue disease-associated ILD was more prevalent in the ANCA-positive group. The most common patterns on
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HRCT found in those with positive ANCA were usual interstitial pneumonia, nonspecific interstitial pneumonia and organizing
pneumonia (table 2). A total of 17 (65.4%) patients with positive ANCA had a clinical diagnosis of AAV at some point during
the follow-up period. In 5 (29.4%) patients, AAV developed following ILD diagnosis. No significant differences in pulmonary
disease evolution over time was found between patients with ANCA-positive ILD and ANCA-negative ILD (figure 1). How-
ever, patients with ILD and positive ANCA received significantly more glucocorticoids, immunosuppressive therapy and
had more hospitalizations of all cause (table 2).

Conclusion: This study involved a large cohort of patients with ILD. Due to the ANCA positivity rate and risk of developing
AAV over time, ANCA testing should be considered in patients with ILD. Further prospective research is required to improve
management of patients with ANCA-related ILD.

Table 1: Baseline characteristics of patients with ILD
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Table 2: Comparison of baseline ancillary tests and outcomes on the basis of ANCA results
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Figure 1: Evolution between the first and last clinic visits with regards to ANCA results
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Background/Purpose: There are multiple reasons to suspect that alpha-1 antitrypsin (A1AT) genotype impacts disease
characteristics in ANCA-associated vasculitis (AAV). A1AT serves as the predominant endogenous inhibitor of proteinase
3 (PR3), a major target antigen of ANCA, and interferes with ANCA-induced activation of both monocytes and neutrophils.
Additionally, two separate, large genome-wide association studies found that mutations in SERPINA1, the gene encoding
A1AT, are associated with increased risk of developing AAV. This report describes the clinical characteristics of a large
cohort of patients with AAV with and without A1AT deficiency alleles.

Methods: DNA was obtained from patients with granulomatosis with polyangiitis (GPA) and microscopic polyangiitis (MPA),
two forms of AAV, and linked to clinical data utilizing standardized forms. Demographics and clinical characteristics are
described and compared between patients with and without A1AT deficiency alleles. Diseasemanifestations were categorized
as representative of capillaritis or granulomatous inflammation, or neither (as with constitutional symptoms, for example).
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Results: Genotype data from 2145 unique patients with GPA and MPA were identified and analyzed. While 1805 (84.2%) had
normal A1AT genotype (MM), 340 patients (15.9%) had at least one A1AT deficiency allele (Z and/or S) – 203 (9.5%) with any S
alleles, 142 (6.6%) with any Z alleles. Among these, MS was the most frequently identified abnormal genotype with 186 patients
(8.7%), followed by MZ (127, 5.9%), SS (12, 0.6%), ZZ (10, 0.5%), and SZ (5, 0.2%). Clinical characteristics of patients with and
without A1AT deficiency alleles are presented in Table 1. Mean age at AAV diagnosis was similar among patients with (48.3
± 15.9 years) and without A1AT deficiency alleles (48.4 ± 17.8 years among those with MM, p=0.950), as was sex (51.0%
female among those with deficiency alleles vs. 49.2% among MM, p=0.533). Patients with deficiency alleles were more fre-
quently described as having a clinical phenotype of GPA (90.3%with deficiency alleles vs. 83.5%MM, p=0.003), andweremore
frequently PR3-ANCA positive (74.5% with deficiency alleles vs. 63.3% MM, p< 0.001). Additionally, more patients with defi-
ciency alleles were ANCA-negative (5.2% with deficiency alleles vs. 2.9% MM, p=0.029). Patients with deficiency alleles were
more likely overall to have granulomatous manifestations of AAV (88.1% with deficiency alleles vs. 80.1% MM, p=0.024), while
there was no difference in the frequency of capillaritis manifestations (74.8% with deficiency alleles vs. 77.8% MM, p=0.430).

Conclusion: In this large cohort of patients with AAV nearly 1/6 had one or more A1AT deficiency alleles. MS, a genotype
that is often not associated with clinically significant decreases in A1AT levels, was the most frequently identified abnormal
genotype among these patients with AAV. The presence of A1AT deficiency alleles was associated with clinical phenotype
and ANCA serotype. Further investigation is indicated to evaluate the impact of individual A1AT deficiency alleles on clinical
manifestations in AAV.
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Background/Purpose: In patients with ANCA associated vasculitis (AAV) a higher mortality rate due to COVID-19 has been
observed compared to general population. We aimed to evaluate the frequency and severity of COVID-19 in a well-defined
AAV cohort.
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Table 2. Symptoms of SARS-CoV-2 infection, stratified based on the time of infection Legend: * average

Table 1. Characteristics of demographic, medications for AAV and comorbidities by COVID-19 severity Legend: Data are median (IQR) or n (%).
*includes coronary artery disease, cerebrovascular disease, peripheral artery disease and aortic atherosclerosis. †includes interstitial lung disease,
chronic obstructive pulmonary disease, asthma or other lung diseases
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Methods: We analysed characteristics of cases with PCR or rapid antigen test proven SARS CoV-2 infection during the
2-year period between March/2020 and February/2022 in a cohort of AAV patients (AAV diagnosed at our center between
January/2010 and February/2020 and followed during COIVD-19 pandemic). Severity of COVID-19 was determined (severe
disease defined as the need of hospitalization or development of COVID-19 associated complications or death) and risk fac-
tors for severe disease analyzed. COVID-19 cases were additionally stratified into three groups based to the period of pan-
demic: “pre-vaccination” period (March/2020 – February/2021); “vaccination” period (March/2021 – December/2021), and
“Omicron” period (January/2022 – February/2022).

Results: In a cohort of 102 AAV patients (68.8% females, 42 (41.2%) GPA; 32 (31.4%) MPA; 19 (18.6%) EGPA and 8 (7.8%)
clinically not further subclassified AAV), 29 SARS-CoV-2 infection episodes were documented in 26 (25.4%) patients
(20 (69.0%) females; median (IQR) age at COVID-19 72.8 (52.9;82.2) years; 17 (58.6%), 9 (31.0%) and 3 (10.3%) episodes
in GPA, MPA, and EGPA, respectively). There were 21 (72.4%) mild and 8 (27.6%) severe COVID-19 episodes. Three
patients (10.3%) died due to COVID-19. Differences in demographic, AAV characteristics and comorbidities between mild
vs. severe COVID-19 are presented in table 1. Table 2 shows differences in COVID-19 manifestations based on the period
of infection.

Conclusion:Our study reveals differences in the presentation of COVID-19 during different time frames of pandemic, severe
disease episodes being recorded predominantly in the pre-vaccination period.
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Background/Purpose: The antineutrophil cytoplasm antibody (ANCA) associated vasculitis (AAV) are a group of complex
chronic diseases resulting in morbidity, accumulated organ damage, treatment burden, and risk of relapses. A key aspect
of the outcome measures is to incorporate the patients’ views to determine the impact of the disease. This study aimed to
evaluate associations between the domains of the ANCA-associated vasculitis Patient-Reported Outcome (AAV-PRO)
instrument and clinical variables.

Methods: Patients with Granulomatosis with Polyangiitis (GPA), Microscopic Polyangiitis (MPA), Eosinophilic Granulomato-
sis with Polyangiitis (EGPA), or renal-limited vasculitis (RLV) according to definitions of the Chapel Hill Consensus Nomencla-
ture and/or the ACR 1990 Classification Criteria were recruited in the Rheumatology consult of a tertiary care center in
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Mexico City. Demographic, clinical, serologic, and treatment-related variables were retrieved. Disease activity and damage
were evaluated with the Birmingham Vasculitis Activity Score for GPA (BVAS/WG) and the Vasculitis Damage Index (VDI),
respectively. Patient and Physician Global Assessments (PtGA and PhGA, respectively) in a 0-100 scale were also evalu-
ated. All patients completed the AAV-PRO questionnaire, and sexual function in male patients was assessed with the Inter-
national Index of Erectile Function (IIEF-5) questionnaire. Descriptive statistics were performed, correlations between
variables were calculated using Pearson and Spearman coefficients, whereas differences between groups were analyzed
with the Mann-Whitney U test.

Results: Seventy patients (44 women and 26 men) were included, with a median age of 53.5 years (IQR 43-61), disease
duration of 82 months (34-135), 58 (83%) had GPA, 5 (7%) EGPA, 5 (7%) RLV, and 2 (3%) MPA diagnosis. Table 1 summa-
rizes the clinical and serologic characteristics, whereas Table 2 depicts the AAV-PRO domains (scales from 0-100 with
higher scores representing higher intensity of the symptoms). 17/24 (70.8%) of men who completed the IIEF-5 questionnaire
had some degree of erectile dysfunction. Correlations between the clinical variables, outcomemeasures, and domains of the
AAV-PRO are displayed in Table 3. Significant differences were found in the following domains (median (IQR)) of the AAV-
PRO according to gender: treatment side effects (20 (10-35) in men vs 35 (17.5-50) in women, p=0.04); age: treatment side
effects (40 (25-55) in < 50 years-old vs 20 (10-40) in > 50 years-old, p=0.005), and concerns about the future (55 (45-85) vs
35 (10-70), respectively, p=0.02), and finally, according to disease duration: treatment side effects (40 (25-50) in patients
with < 5 years vs 20 (10-45) in those with > 5 years, p=0.03). No correlations were observed between the IIEF-5 score
and other variables.
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Conclusion: In this cohort of AAV patients with low disease activity, correlations were found between the specific domains of
the AAV-PRO and other outcome measures. Differences were found between some of the AAV-PRO domains according to
gender, age, and disease duration. It is essential to consider person-centered outcomes in the clinical care of AAV patients.

Disclosure: J. Hurtado-Arias, None; I. Ramírez-Mulhern, None; J. Merayo-Chalico, Janssen, Sanofi; C. Gonzalez-
Martinez, None; A. Barrera-Vargas, AstraZeneca, Sanofi; A. Hinojosa-Azaola, None.
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Background/Purpose: Therapies for ANCA-associated vasculitis (AAV) have evolved over the last 3 decades. In light of
new data on plasma exchange (PLEX) and glucocorticoid (GC) use, as well as recent approval of avacopan (AVP), various
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medical societies have updated their AAV management guidelines. Here, we explored practice patterns of induction therapy
in severe AAV and ascertained differences in management by physician specialty, practice setting, and volume of AAV
patients.

Methods: A 65-item anonymous research survey addressing physician/practice characteristics, AAV induction therapy
approaches, prophylactic measures, and laboratory monitoring was sent to physicians by e-mail and social media platforms
after IRB approval. Practice patterns within the last 5 years were examined based on physician specialty, practice setting,
and volume of AAV patients. Descriptive statistics, chi-square, t-test, and Fisher’s exact were used as appropriate.

Results: There were 321 total survey participants, of which 53% were nephrologists and 41% were rheumatologists [-
Table 1]. Of all participants, 29% practiced in the United States, 20% in India, 9% in the United Kingdom, 6% in Canada,
and the remainder in other countries. Furthermore, 73% of survey responses came from an academic setting, while 27%
came from private practice or a community-based setting. Between the nephrologists and rheumatologists who participated
in the survey, there were significant differences observed for the proportions of patients seen with PR3+ ANCA (p < 0.001),
MPO+ ANCA (p < 0.001), and ANCA-negative (p = 0.001) disease. Pulse methylprednisolone (MeP) was used by 94%,
reduced dose GC by 69%, PLEX by 39%, rituximab (RTX) by 92%, cyclophosphamide (CYC) by 90%, and AVP by 12%.
There were significant differences in use of reduced dose GC (p < 0.001, p = 0.001), PLEX (p < 0.001, p = 0.011), RTX
brand (p = 0.001, p = 0.010), methotrexate (MTX) [p < 0.001, p < 0.001], and bisphosphonates or denosumab
(p < 0.001, p = 0.002) based on physician specialty and AAV patient volume, respectively [Table 2]. Significant differences
were also observed in regards to pulse MeP dose (p < 0.001), CYC route and duration (p = 0.003, p < 0.001), use of PJP
prophylaxis (p = 0.023) and treatment of severe AAV presentations (p < 0.001) by physician specialty; mesna use during

Overall Survey Participant Characteristics
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CYC therapy (p = 0.044), mycophenolate mofetil (MMF) use (p < 0.001), and AVP use (p = 0.001) by volume of AAV patients;
and CYC use (p < 0.001) and duration (p = 0.035), reduced dose GC use (p = 0.045), and AVP use (p = 0.047) by practice
setting [Table 3].

Conclusion: Our survey highlights significant differences in AAV induction therapy practices based on physician specialty,
practice setting, and AAV patient volume. Considering reduced dose GC as a recent recommendation, our survey

Common Significant Practice Patterns that Differ Based on Physician Specialty and Volume of AAV Patients

Practice Patterns that Differ Based on Physician Specialty, Volume of AAV Patients, and Practice Setting
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interestingly highlighted that the adoption of reduced dose GC was more common among physicians in nephrology, with
greater patient volume, and in an academic setting. Despite this new recommendation, one third of physicians in the survey
continue to use standard GC. With the more controversial recommendation of PLEX, we observed a greater proportion of
use by physicians in nephrology and with greater patient volume.

Disclosure: L. Xu, None; F. Aqeel, None; O. Tomar, None; T. Li, GlaxoSmithKlein(GSK), Travere, ChemoCentryx,
Reata; D. Geetha, GlaxoSmithKlein(GSK), chemocentryx, Aurinia.
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Background/Purpose: Immunosuppressive treatments have improved the prognosis of anti-neutrophil cytoplasm anti-
body (ANCA)-associated vasculitis (AAV), transforming these formerly fatal diseases into chronic conditions, with periods
of remission and relapse.

Relapse prevention is based on remission-maintenance immunosuppressive treatment with a usual duration of 18 to
24 months. However, prolonged maintenance treatment may not be necessary for all patients. On the one hand, MPO-
ANCA (vs PR3-ANCA) and decreased estimated glomerular filtration rate (eGFR) have been associated with a low risk of
relapse. On the other hand, treatment of AAV is not devoid of risk. Thus, it has been well demonstrated that patients with
renal AAV without PR3 ANCA have the lowest risk of relapse and the highest mortality rate.

This study aimed to determine: first, the risk of late relapse in AAV patients with renal involvement and without PR3-ANCA
after end of remission-maintenance treatment, and second, risk factors for relapse in this population.

Methods: Patients with renal involvement without PR3-ANCA recruited to prospective, randomised trials of the European
Vasculitis Study group (EUVAS): CYCAZAREM, CYCLOPS, MEPEX, IMPROVE and the French Vasculitis Study Group
(FVSG): WEGENT were included in the analysis if their disease was in remission at the end of relapse-prevention therapy.
This consisted in azathioprine, methotrexate or mycophenolate mofetil and was stopped after 18-24 months (around
24-27 months after diagnosis).

Results: One hundred and eightpatients were included, 64 of whom (59.3%) were male, 79 were MPO-ANCA positive
(73.1%) and 29 ANCA negative (26.9%). Average age at diagnosis was 59.6 +/- 12.4 years. Relapse rate was 25.5%
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Cumulative incidence of relapse over time

Cumulative incidence of renal relapse over time

Cumulative incidence of relapse by eGFR level (1:<15 / 2 :15-30 / 3 :30-45 / 4:>=45 ml/min/1.73m2)
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60 months after cessation of maintenance treatment (figure 1) of which 46.2% were renal relapses (figure 2). Lower GFR at
diagnosis was correlated with a lower risk of relapse. For every 15-point decrease in GFR at diagnosis, the risk of relapse
decreased by a factor of 0.72 (HR 95% CI: 0.59 to 0.88). Figure 3 represents the cumulative incidence of relapse by eGFR
level. Relapse risk did not appear to be impacted by the presence at diagnosis of systemic/constitutional (HR: 0.70; CI
95%: 0.30-1.65; p: 0.47), lung (HR: 0.87; CI 95%: 0.40-1.86; p: 0.71), skin involvement (HR: 0.84;CI 95%: 0.29-2.39; p:
0.74), ear, nose and throat (HR: 1.53; CI 95%: 0.74-3.27; p: 0.28) or eye disease (HR: 1.58; CI 95%: 0.62-4.10; p: 0.34).
Presence of MPO-ANCA at diagnosis did not influence relapse-risk.

Conclusion: Even in this population of renal AAV without PR3-ANCA, there remains a risk of late relapse, after the end of a
two-year conventional maintenance regimen. Using additional criteria (such as eGFR at diagnosis < or > 45 ml/min/1.73m2)
could help select a group of patients who are at lower risk of relapse. Factors that potentially increase (ENT or eye disease)
risk of relapse need to be explored further. If these data are confirmed, sub-groups could be identified who could receive
only a short maintenance treatment, or perhaps none. These findings also need to be to be analysed following rituximab
maintenance.

Disclosure: A. Chepy, None;H. Béhal, None; A. Karras, Roche, Gilead, Amgen; X. Puéchal, Roche; B. Terrier, Astra-
Zeneca, GlaxoSmithKline, Bristol-Myers Squibb(BMS), Eli Lilly, LFB, Boehinger Ingelheim, Vifor Pharma, Pfizer, Roche;
D. Jayne, Aurinia, AstraZeneca, GlaxoSmithKline (GSK), Roche/Genentech, Vifor, Bristol-Myers Squibb(BMS), Che-
mocentryx, Novartis, Takeda, Boehringer-Ingelheim, Otsuka, UCB, Amgen, Kessai; T. Quéméneur, Roche;
M. Guerry, None.
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Background/Purpose: Frailty is a syndrome characterized by an increased vulnerability to stressors and is associated with
disability and early mortality. Frailty may be accelerated in patients with vasculitis. The prevalence of frailty and factors asso-
ciated with it in patients with vasculitis remains unexplored.

Methods: VascStrong is a longitudinal study utilizing the Vasculitis Patient-Powered Research Network (VPPRN), an
internet-based prospective longitudinal cohort. Data elements collected included type of vasculitis, demographic, use of
medications, and patient-reported outcomes including patient global assessment (PGA) and Patient-Reported Outcomes
Measurement Information System (PROMIS).

Frailty was measured by the FRAIL scale, a self-report measure which queries on 5 domains: 1. Fatigue, 2. Resistance
(inability to climb 10 stairs), 3. Ambulation (inability to walk several blocks), 4. Illnesses (≥5/11 comorbidities), and 5. Loss
of Weight (≥5% weight loss in the last year). Patients were classified as robust, pre-frail, and frail based on 0, 1-2, or ≥ 3
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criteria, respectively. Most recently collected PGA and PROMIS scores for anxiety, fatigue, depression, pain interference,
pain intensity, and physical functioning domains were analyzed by frailty categories. A multivariable logistic regression was
performed to identify factors independently associated with frailty in the entire cohort.

Results: The survey collected information from October 8, 2021-January 15, 2022, and 328 responses were included. The
most common diagnosis was granulomatosis with polyangiitis (39.3%), followed by eosinophilic granulomatosis with poly-
angiitis (12.5%), microscopic polyangiitis (11.9%), and giant cell arteritis (7.6%). Patients had a mean age of 59.5 years
and were predominantly female (71.6%) and non-Hispanic white.

Prevalence of robustness, pre-frailty, and frailty was 36.3%, 42.1%, and 21.6%, respectively. The majority of patients with
each form of vasculitis were rated as frail or pre-frail. Patients with polyarteritis nodosa, cryoglobulinemic vasculitis, urticarial
vasculitis, and Takayasu’s arteritis were more commonly pre-frail or frail, compared to patients with other types of vasculitis.
Among the individual FRAIL domains, fatigue and resistance were the most frequent (47.0% and 29.6%, respectively) while
illnesses was the least common (2.4%). Pre-frail and frail patients reported worse pain (intensity and interference), fatigue,
depression, and physical function. In the multivariable logistic regression, frailty was independently associated with female
sex (OR 2.78 [95% CI 1.29,5.89]), being overweight (OR 5.02 [95% CI 2.13,11.84]), and obesity (OR 7.34 [95% CI
3.25,16.57]).

Table 1. Characteristics of overall cohort and by frailty classification
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Conclusion: Self-reported frailty or pre-frailty is prevalent in the majority of patients with multiple forms of vasculitis. Frailty is
independently associated with female sex, overweight, and obesity. Future work will be focused on identifying factors affect-
ing frailty trajectories and outcomes and identifying interventions to ameliorate frailty in patients with vasculitis.

Disclosure: S. Sattui, AstraZeneca; J. Stadler, None; C. Burroughs, None; K. Larson, None; C. Yeung, None;
P. Merkel, AbbVie, AstraZeneca, Boeringher-Ingelheim, Bristol-Myers Squibb, ChemoCentryx, Forbius, Genentech/
Roche, Genzyme/Sanofi, GlaxoSmithKline, InflaRx, Neutrolis, Takeda, CSL Behring, Dynacure, EMDSerono, Imma-
gene, Jannsen, Kiniksa, Magenta, Novartis, Pfizer, Q32, Regeneron, Sparrow, Eicos, Electra, Kyverna, UpToDate;
R. Spiera, GlaxoSmithKlein(GSK), Boehringer-Ingelheim, Corbus Pharmaceutical, InflaRx, AbbVie/Abbott, Sanofi,
Novartis, Chemocentryx, Roche, Vera.

Abstract Number: 0445

Cardiovascular Burden in Patients with ANCA-Associated and Non-ANCA
Associated Vasculitis

Ana Arevalo1, Palak Shah2, Harshvardhan Zala3, Faris Haddadin4, Monil Majmundar5 and Andrea Ramirez Gomez1,
1University of Chicago, Chicago, IL, 2Metropolitan Hospital Center, New York Medical College, New York, NY, 3Icahn
School of Medicine at Mount Sinai, New York, NY, 4Baylor College of Medicine, Houston, TX, 5University of Kansas
Medical Center, Kansas City, KS

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (0432–0457) Vasculitis – ANCA-Associated Poster I: Epidemiology, Outcomes, and Classification
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Table 2. Patient-reported outcomes by frailty classification

Table 3. Multivariable logistic regression of factors associated with frailty
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Background/Purpose: Several studies have reported that patients with ANCA-associated vasculitis (AAV) are at increased
risk of cardiovascular complications from accelerated atherosclerosis with an excess cardiovascular (CV) risk of 65%. HTN
and diabetes mellitus (DM) are two of the most reported treatment-related complications observed at long-term follow-up.
However, the risk of CV disease is greater in AAV and cannot be explained through traditional CV risk factors alone. ANCA
are harmful antibodies that are directly involved in blood vessel damage through neutrophil and complement cascade acti-
vation, but it is unclear if they are directly responsible for the higher rate of CV complications in AAV. Therefore, we aimed
to compare ANCA-associated and non-ANCA-associated vasculitis and their associations with mortality and CV outcomes.

Methods: In this retrospective cohort study, we identified patients with ANCA-associated and non-ANCA-associated vas-
culitis based on ICD-10 codes, using the Nationwide Inpatient Sample database (NIS) from 2016 to 2019. We included
all-cause mortality, atrial fibrillation (Afib), ST-elevation (STEMI) and non-ST elevation myocardial infarction (NSTEMI), heart
failure (HF), cerebrovascular accident (CVA), and peripheral arterial disease (PAD) as our outcomes of interest. We imple-
mented logistic regression analysis in the univariable and multivariable models. In the multivariable model, we adjusted all
outcomes for potential confounders, including age, sex, ethnicity, obesity, anemia, diabetes, hypertension, renal failure, his-
tory of smoking or alcohol abuse, prior history of MI, primary coronary intervention (PCI), or coronary artery bypass grafting
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(CABG), coagulopathy, liver disease, chronic pulmonary disease, ischemic cardiomyopathy, Elixhauser comorbidity index,
hypothyroidism, cancer, history of defibrillator or pacemaker, and long-term use of steroids, anticoagulants, antiplatelet or
antithrombotic agents. The analysis was done using the STATA software, version 17.0 (SE).<

Results: We identified 141,470 patients with vasculitis, of whom 55,695 (39%) had AAV and 85,775 (61%) had non-ANCA
associated vasculitis. Our results showed that patients with AAV had a higher mortality (OR: 1.17; 95%-CI 1.00-1.37; p-
value = 0.045) when compared to patients with non-ANCA associated vasculitis even after adjusting for potential confound-
ers. There was no difference in risk of ACS between the two groups (OR: 0.88; 95%-CI 0.75-1.03; p-value = 0.12). AAV was
associated with a lower risk of Afib (OR: 0.74; 95%-CI 0.68-0.81; p-value < 0.001), HF (OR: 0.65; 95%-CI 0.60-0.71; p-
value < 0.001), CVA (OR: 0.57; 95%-CI 0.51-0.64; p-value < 0.001) and PAD (OR: 0.56; 95%-CI 0.50-0.62; p-value
< 0.001) when compared with patients with non-ANCA vasculitis.

Conclusion: Patients with AAV had a higher risk of in-hospital mortality. However, patients with non-ANCA vasculitis had a
higher prevalence of Afib, ACS, HF, CVA, and PAD which may be related to their older age and larger vessel involvement.
These results suggest that ANCA antibodies alone are not responsible for increased CV disease in this population.

Disclosure: A. Arevalo, None; P. Shah, None; H. Zala, None; F. Haddadin, None;M. Majmundar, None; A. Ramirez
Gomez, None.
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Background/Purpose: ANCA-associated vasculitis (AAV) is associated with an increased risk of cardiovascular
(CV) disease, with MPO- AAV conferring a higher risk of CV events than PR3-ANCA+ AAV1,2. The coronary artery calcium
(CAC) score is a measure of atherosclerotic burden and associated with future CV events in the general population. We
investigated the burden of CAC in AAV.
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Methods: We identified patients in the 2002-2019 Mass General Brigham (MGB) AAV Cohort with a non-contrast com-
puted tomography (CT) scan of the chest performed for clinical purposes. The 2002-2019 MGB AAV Cohort includes con-
secutive patients who are PR3- or MPO-ANCA+. Patients with prior coronary intervention or bypass surgery were excluded.
CAC scores were calculated using the Agatston method. We determined age, sex, and race-standardized percentiles of
CAC scores using the Multi-Ethnic Study of Atherosclerosis (MESA) tool. We assessed the association of baseline features
of AAV disease activity with CAC using linear regression. We determined the differences in CAC among MPO- vs
PR3-ANCA+ AAV using t-tests and linear regression. When comparing CAC scores, we adjusted for age and sex.

Results: Of 179 patients, the mean age was 65 years, 58% were female, and 73% were MPO-ANCA+. At diagnosis, 45%
had hypertension, 29% had hyperlipidemia, 15% had diabetes, and 57% were ever smokers. The mean baseline eGFR was
44 ml/min. MPO-ANCA+ patients were older than PR3-ANCA+ patients (67 vs 59 yrs); a similar proportion were female
(57% vs 60%). The mean CAC score was 398 (±865) and 120 (67%) patients had calcification. In the entire cohort, the mean
MESA percentile was 44 (±37). There was an inverse association of eGFR at AAV diagnosis with MESA percentile (β -0.31
(95%CI -0.57 to -0.06) / 1ml/min, p=0.02). There was a trend toward association of baseline ESR with MESA percentile (β
0.14 (95%CI -0.01 to 0.28) / 1mm/hr increase, p=0.06). Baseline BVAS/WG and CRP were not associated with MESA per-
centiles. The mean days from AAV diagnosis to the CT used to measure CAC was similar in MPO- and PR3-ANCA+ patients
(1530 vs 1588 days, p=0.8). The mean MESA percentile was higher among MPO- vs PR3-ANCA+ AAV (48 (37) vs 32 (34),
difference +16.3 [95%CI 4.1-28.4], p=0.009). The mean CAC score was greater in MPO- vs PR3-ANCA+ AAV (adjusted dif-
ference +293 [95%CI 24-562], p=0.03).
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Conclusion: Coronary artery calcification is common in AAV and associated with renal function and the inflammatory state.
Compared with PR3-ANCA+, CAC burden in MPO-ANCA+ was greater than expected based on age, sex, and race. These
findings support prior observations that MPO-ANCA+ AAV has a higher risk for CVD. The overall burden of CAC was not
greater than expected for age, sex, and race. This has been observed in other inflammatory conditions (e.g., HIV) where
non-calcified plaque is a strong contributor to CV risk2. Prospective studies are needed to comprehensively investigate both
calcified and non-calcified plaque among patients to elucidate factors driving CV risk.

1Arthritis Care Res 2011;63:588
2Rheumatology 2020;59:23083J Am Heart Assoc. 2021;10:e019291
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Background/Purpose: Systemic vasculitis is a group of uncommon conditions characterized by inflammation of blood ves-
sels, leading to organ ischemia and necrosis. Although several rheumatological disorders such as SLE and Rheumatoid
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Arthritis are known to increase the risk of myocardial infarction (MI), it is currently unknown if systemic vasculitis is linked to
MI. Therefore, we conducted this study to explore the association between Vasculitis and MI.

Methods: To reflect the epidemiology of vasculitis, we included adult patients admitted to teaching hospitals who were
more than 40 years of age. For patients with Takayasu Arteritis (TA) and Eosinophilic Granulomatosis with Polyangiitis
(EGPA) we included patients above the age of 18. Relevant variables were extracted from the National Inpatient Sample
(NIS) using ICD-10 codes from the NIS from 2016 to 2019. We used inverse probability weighting (IPW) with the vasculitis
of interest as the treatment and MI as the outcome while adjusting for age, sex, race, family history of MI, Hyperlipidemia,
Hypertension, Diabetes Mellitus, Nicotine Use, and Obesity. All the covariates were fully balanced.

Results: The prevalence of MI was higher in Polyarteritis Nodosa (PAN) and Takayasu Arteritis when compared with con-
trols. The prevalence of MI was lower in EGPA, Giant Cell Arteritis (GCA), Microscopic Polyangiitis (MPA) and GPA when
compared with controls. On IPW analysis PAN, Takayasu Arteritis, EGPA, GCA and Microscopic Polyangiitis was not statis-
tically significant for MI (Table 1 and Table 2). GPA and microscopic polyangiitis showed a slightly statistically significant neg-
ative association with MI.

Conclusion: The causal link between vasculitis and MI has been proposed by small cohort studies and case reports. One
prospective study showed an increased risk of MI with GPA (HR 1.86, 95%CI 1.05-3.31). In another study it was shown that
Type 2 MI was more frequently GCA-related than GCA-unrelated (80% vs. 16.7%, p = 0.080), and GCA diagnosis was the
only identified triggering factor in 75% of patients with GCA-related Type 2 MI. Some case reports implicate PAN, Takayasu
arteritis, MPA and EGPA with MI. However, our extensive study shows that none of the Large-Vessel Vasculitis, ANCA asso-
ciated Vasculitis and PAN are independently associated with increased risk of MI. The negative association of GPA and
microscopic polyangiitis with MI demonstrates only a weak association and has no clinical relevance. Therefore, patients
with Large-Vessel Vasculitis, ANCA Associated Vasculitis and PAN should be managed similarly to general population in

Table 1. Descriptive Data

Table 2. Average Treatment Effects for Myocardial Infarction in Large Vessel vasculitis, Polyarteritis Nodosa and ANCA-associated Vasculitis
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terms of preventive cardiovascular disease. Key limitations of our study are the retrospective nature, reliance on ICD codes,
and the potential for unmeasured confounding.

Disclosure: K. Raj, None; M. Marte Furment, None; J. Verma, None; K. Jyotheeswara Pillai, None.
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Background/Purpose: Despite improvement in treatment and early diagnosis of ANCA-associated Vasculitis (AAV), mor-
tality remains elevated. Early deaths in AAV patients are often attributed to the vasculitis and infections secondary to treat-
ment. The purpose of this study was to investigate excess mortality and cause-specific deaths in patients with AAV
compared to the general population.

Methods: Using the Swedish National Board of Health and Welfares database on cause of death we investigated all cause
and cause-specific mortality in two large population-based cohorts of AAV. Patients with AAV from two defined geographic
areas in Sweden diagnosed between 1997 and 2019 were included in this study. All diagnoses were confirmed by case
record review. Patients were classified into granulomatosis with polyangiitis (GPA), microscopic polyangiitis (MPA) and
eosinophilic GPA (EGPA) by using the European Medicine Agency algorithm. For each patient with AAV, 20 controls were
selected from the background population matched for age, sex, and place of residency. Controls with a vasculitis diagnosis
were excluded. Data on all-cause mortality were extracted from the cause of death database and were returned as one or
more ICD-codes (10th version), where one diagnosis was deemed underlying and the others as contributing in a chain that
lead to death. The chain of ICD-codes that lead to death were specified by the physician that pronounced the death.
Person-year time of follow-up was calculated from the date of AAV diagnosis for cases (index-date for controls) to death
or end of study (December 31, 2020). Rate of death for patients and controls was calculated and rate ratio (death rate in
AAV: controls) were estimated. Survival was studied using the Kaplan Meier curves and Log Rank tests. Primary cause of
death was grouped into the following categories: vasculitis, infection, cardiovascular, cancer and other.

Table 1. Rate of death (per 1000 years of followup) among 561 patients compared with 11131 matched controls
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Results: A total of 561 patients and 11131 controls were included. Patients were classified as: GPA 290, MPA 248 and
EGPA 23. 288 (51%) patients were PR3-ANCA positive and 243 (43%) were MPO-ANCA positive. Two hundred and
forty-nine patients died during 4440 years of follow up vs. 3453 controls during 103098 years of follow up. The rate of death
was 56.1/1000 person-year (py) in AAV patients vs. 33.5/1000 py in controls resulting in a rate ratio of 1.7 (95% CI 1.5-1.9),
Table 1. The 1, 5 and 10-years cumulative survival was 90%, 73% and 57% in patients and 97%, 86% and 73% in controls
(p < 0.0001), Figure 1. During the first year from diagnosis, the main cause of death was vasculitis, cardiovascular and other
in patients vs. cardiovascular, other and cancer in controls, Table 2). Infection was a contributing factor to death in 28% of
deaths in patients and 19% in controls.

Conclusion: There is a significant excess mortality in patients with AAV compared to matched controls.Death rate is higher
in the first year after diagnosis and remains elevated in long-term follow up. The proportions of specific causes of death differ
from the matched controls with vasculitis dominating as primary cause of death in the first year after diagnosis.

Disclosure: A. Wilding, None; M. Weiner, None; J. Rathmann, None; M. Segelmark, None; A. Mohammad, None.

Table 2. Primary cause of death within and after the first year of follow-up

Figure 1. Kaplan Meier with Log-rank test showing mortality in 561 AAV patients compared to 11131 matched controls
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Background/Purpose: ANCA-associated vasculitis (AAV) is a systemic small-vessel vasculitis comprising granulomatosis
with polyangiitis (GPA), microscopic polyangiitis (MPA), eosinophilic granulomatosis with polyangiitis (EGPA), and renal-
limited vasculitis (RLV). Currently, data is limited and conflicting regarding racial and ethnic differences in disease severity
and outcomes. Previous studies reported Hispanic patients with AAV presented with more severe disease and had higher
damage indices compared to Caucasian patients1, while others showed no difference in the outcomes between African
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American and Caucasian patients with AAV2. The purpose of this study was to investigate for racial and ethnic differences in
disease severity in patients with AAV at a tertiary care center.

Methods: This retrospective chart review was conducted using the electronic medical record at Rush. Inclusion criteria
were: age > 18; diagnosis of AAV, GPA, MPA, EGPA or RLV; and evaluation by a rheumatologist between 2010 and
2020. Patients with drug-induced AAV, any other form of vasculitis, or concurrent chronic infection were excluded. Demo-
graphics, diagnosis, organ involvement, laboratory data, and hospitalization data were collected. Birmingham Vasculitis
Activity Scores (BVAS)3 were calculated at presentation, 6 months, and 12 months after diagnosis. Data was analyzed using
independent samples t-tests and Chi-square in SPSS. Hispanic and Black patients were grouped together and compared
to the non-Hispanic non-Black patients.

Results: Of the 56 patients who met inclusion criteria, 38 were non-Hispanic non-Black (37 Caucasian patients and 1 Asian
patient with 12 males and 16 females), and 18 were Hispanic or Black (8 Black patients and 10 Hispanic patients with
4 males and 14 females). Lower respiratory involvement (p = 0.041) and hospital admission at presentation (p = 0.027) were
more common in Hispanic or Black patients, while neurologic involvement was more common in the non-Hispanic non-
Black group (p = 0.035) as seen in Table 1. As seen in Table 2, mean time to diagnosis was shorter in the Hispanic or Black
cohort (3.2 months) compared to the non-Hispanic non-Black cohort (10.5 months) although the difference did not reach
statistical significance (p = 0.130). Mean peak C-reactive protein (CRP) level was higher among Hispanic or Black patients
(89.9 mg/L) compared to the non-Hispanic non-Black group (40.3 mg/L) although the difference did not reach statistical sig-
nificance (p = 0.69). BVAS values at presentation, 6 months, and 12 months were similar between the two groups.

Conclusion: Hispanic and Black patients with AAV had a significantly higher rate of hospitalization at presentation and sig-
nificantly more lower respiratory involvement. These findings suggest Hispanic and Black patients with AAV present with
higher disease acuity at presentation, potentially due to more severe lung involvement such as diffuse alveolar hemorrhage
and/or acute respiratory failure, compared to non-Hispanic non-Black patients with AAV. The study also showed higher
peak CRP values and shorter time to diagnosis although these findings were not statistically significant. Further study is
needed to confirm these findings with a larger sample size.*Differences were statistically significant with p-value < 0.05

897



Disclosure: M. Riley, None; W. Xiong, None; N. Shakoor, DJO.

Abstract Number: 0450

Incidence of Solid and Hematologic Tumors in Patients with ANCA: A
10-year Retrospective Cohort Study

Enrico Brunetta1, Giacomo Ramponi2, marco folci2, Maria De Santis3, Giacomo Maria Guidelli1, Angela Ceribelli4,
Nicoletta Luciano1, Marta Caprioli5, Arianna Sonaglia1 and Carlo Selmi6, 1IRCCS Humanitas Research Hospital,
Rheumatology and Clinical Immunology, Rozzano, Italy, 2IRCCS Humanitas Research Hospital, Internal Medicine,
Rozzano, Italy, 3Humanitas University, IRCCS Humanitas Research Hospital, Rheumatology and Clinical Immunology,
Pieve Emanuele, Italy, 4Humanitas Research Hospital, Humanitas University, Rozzano (MI) Italy, Borgo San Giacomo,
Italy, 5IRCCS Humanitas Research Hospital, Rheumatology and Clinical Immunology, Pavia, Italy, 6IRCCS Humanitas
Research Hospital, Humanitas University, Rozzano (MI), Italy, Rozzano, Italy

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (0432–0457) Vasculitis – ANCA-Associated Poster I: Epidemiology, Outcomes, and Classification
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: Serum antineutrophil cytoplasmic antibodies (ANCA) are significantly associated with the develop-
ment of ANCA-associated vasculitides (AAV) but may also be detected in patients with other rheumatologic conditions,
chronic infections, among others. Patients with AAV are at higher risk for the onset of malignancies, likely related to the car-
cinogenic effects of treatment with cyclophosphamide. This has been confirmed by the lower incidence rate of cancer
among these patients since when the mainstay of treatment shifted to rituximab. However, the association of ANCA positiv-
ity regardless of AAV or other disorders and the development of malignancies has been scarcely investigated.

We investigated the incidence of hematologic or solid cancer in 1,024 subjects with known ANCA status regardless of the
indication for the test over 10 years. Our aim was to evaluate whether the presence of serum ANCA, notwithstanding the
clinical phenotype, is associated with cancer incidence rate.

Methods: Our retrospective cohort study included 1,024 subjects who underwent ANCA testing at a single centre over
10 years. Time to event was defined as the time from ANCA test until the date of tumour diagnosis or censoring. We

The estimated cumulative incidence curves for negative ANCA and pANCA patients, adjusted for sex, age and time of blood draw (Competing-
risks regression model; Fine and Gray)
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compared the incidence of cancer among the ANCA-positive (n=256, including 53 cANCA and 203 pANCA) and ANCA-
negative (n=768) patients matched with propensity score (age, gender, time of blood draw), and we evaluated the
competing-risks regression model (Fine and Gray) for the two groups.

Results: Out of 61 subjects who were diagnosed with cancer, 49 were ANCA-negative and 12 were ANCA-positive
(pANCA positive). The most frequent tumors included hematological (20%) and lung (13%) cancers. Competing-risks
regression was limited to ANCA-negative and pANCA-positive patients, due to the lack of cANCA patients with cancer.
No relationship was found between pANCA status and incidence of cancer considering adjustment for sex, age and time
of blood draw (HR 0.97; 95% CI 0.52-1.83). We were not able to adjust for smoking, drugs and number of comorbidities
of each patient. After excluding patients with AAV (36 patients) from the competing-risks regression, results were
unchanged (HR 1.00; 95% CI 0.52-1.92).

Conclusion: Serum ANCA positivity is not associated per se with an increased risk of malignancy. Our results further sup-
port the plausibility of the hypothesis according to which carcinogenicity in AAV reported in earlier studies was mainly related
to the effects of immunosuppressive treatment, in particular with cyclophosphamide.

Disclosure: E. Brunetta, None; G. Ramponi, None; m. folci, None; M. De Santis, None; G. Guidelli, None;
A. Ceribelli, None; N. Luciano, None; M. Caprioli, None; A. Sonaglia, None; C. Selmi, None.
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Background/Purpose: Epidemiologic studies in ANCA associated vasculitis (AAV) have demonstrated geographical varia-
tion between different countries as well as increasing incidence and prevalence during the last 30 years. Some of these dif-
ferences can be attributed to genetic and environmental factors, however different methodology for case-identification,
increased physician awareness and improved survival might also influence results. We earlier described an incidence rate
of 20.9/million inhabitants (1) and a point prevalence of 299/million for AAV in the same study area in 2003 (2). In this study
we aim to update the epidemiology of AAV in a defined geographic area in southern Sweden using same case ascertainment
and classification.

Methods: For the incidence estimation, the study area comprises 14 municipalities in southern Sweden with a total adult
population (≥ 18 years) of 623 872 in 2019. All cases diagnosed with AAV from 1997 to 2019 in the study area were included
in this study. Diagnosis of AAV was verified by case record review and cases were classified using EMA-algorithm. To study
the point prevalence (p.p.), we included cases from 10 out of the 14 municipalities used in incidence estimates
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(Pop. 273135), to assure better comparability with previous p.p. results. The date of p.p. was January 1, 2020. Age and sex-
specific incidence rates were estimated and the variation in incidence rate according to seasons was studied.

Results: Three hundred and seventy-four patients (47% female) were diagnosed with new onset AAV during study period.
192 patients were classified as GPA, 159 as MPA and 23 as EGPA. The median age at diagnosis was 67.5 (IQR 55—77)
years. The average annual incidence rate per million adults was 30.1 (95%CI: 27.0, 33.1) for AAV, 15.4 (95%CI: 13.3,
17.6) for GPA, 12.8 (95%CI: 10.8, 14.8) for MPA and 1.8 (95%CI: 1.1, 2.6) for EGPA. Incidence rate is increasing with
age. Age-specific incidence rates for MPA and MPO-positive disease are highest in patients aged 85 and older, whereas
overall AAV, GPA and PR3 positive disease show peak incidence rates in patients between 70-84 years and decrease in
older age. Incidence rates are highest in spring (IR 1.375, winter reference). At date of p.p. 117 patients were alive in the
study area resulting in a p.p. of 428 per million adults. The prevalence was higher in men compared to women.

Conclusion: The incidence of AAV is increasing with older age reaching highest rate among people in age group
70-84 years. Annual incidence rates were stable during the study period. The prevalence of AAV has increased during the
study period and is higher in men.

References:

1. Mohammad AJ, Rheumatology (Oxford). 2009;48(12):1560-5.
2. Mohammad AJ, et al. Rheumatology (Oxford) 2007;46:1329-37.

Disclosure: J. Rathmann, None; M. Segelmark, None; M. Englund, None; A. Mohammad, None.
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AAV: ANCA-associated vasculitis, GPA: granulomatosis with polyangiitis, MPA: microscopic polyangiitis, EGPA: eosinophilic granulomatosis with
polyangiitis, PR3: proteinase-3, MPO: myeloperoxidase, 95% CI: 95% confidence-interval. *The study area for prevalence estimates comprises
10/14 (total population 2020: 273135) municipalities for better comparability to earlier studies in this cohort.
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Background/Purpose: The classification of ANCA- associated vasculitis (AAV) has been an area of controversy for many
years. Available classifications and definitions are either overlapping and/or do not include important diagnostic tools and
surrogate markers. However, the EMA algorithm combines the most widely used systems in hierarchic manner which has
diminished the problem of overlap and has gained increasing popularity during the last 15 years. Some researchers prefer
a simple but robust classification based on ANCA serology. The most recent effort to develop classification criteria of AAV
is the ACR/EULAR classification criteria for GPA, MPA and EGPA. These criteria were recently published and have not yet
been used or validated in a real-life setting. To evaluate the recently published 2022 ACR/EULAR classification criteria for
AAV in a population-based cohort and compare it with the EMA algorithm and the with a strict ANCA -serology based
classification.

Methods: All incident cases of AAV diagnosed between 1997 and 2019 vasculitis from a defined geographic area in
Sweden were included. All cases have a clinical diagnosis of small vessel vasculitis supported by histology, serology and/or
surrogate markers of vasculitis. All cases were classified according to the EMA-algorithm. Cases were reclassified according

Table 1. Application of two classification criteria to 374 patients with AAV and the level of observed agreement. *The remaining patients: 52 change
classification, 13 unclassifiable, 3 double classifications. See Figure 1.

Figure 1. EMA and ACR/EULAR compared
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to the new ACR/EULAR 2022 and agreement rate was assessed compared to classification by EMA-algorithm. In addition,
a classification was done according to ANCA specificity, i.e. MPO-ANCA and PR3-ANCA.

Results: Three-hundred-seventy-four cases (47% female) of AAV are included in this report. When classified according to
EMA, 192 patients are classified as GPA, 159 as MPA and 23 as EGPA. When applying ACR/EULAR criteria 198 patients
are classified as GPA, 137 as MPA and 23 as EGPA, 3 patients are classified to GPA as well as MPA. In addition, 13 patients
cannot be classified according to the new criteria (Figure 1). The observed agreement between the two classification criteria
were 84% for GPA, 75% for MPA and 100% for EGPA (Table 1). The � statistic was 0.65 (95% confidence interval 0.57-0.72)
for GPA and 0.66 (95% CI 0.58-0.73) for MPA. 184 of the 186 (98.9%) PR3-ANCA positive patients were classified as GPA
using the ACR/EULAR criteria, and 138 of 153 (90%) of MPA-ANCA positive patients were classified as MPA (EGPA were
excluded from serology classification).

Conclusion: We observe differences in classification outcome compared to EMA-algorithm. Compared with the EMA-
algorithm 3.5% of the patients are unclassifiable while 1.1 % receive two diagnoses with the new ACR/EULAR criteria. If only
PR3-ANCA and MPO-ANCA positivity were used as a single classification criterium, we observe an agreement of almost
99% for GPA and 90% for MPA demonstrating the considerable weight granted to ANCA-specificity in the new ACR/EULAR
criteria. To what extent the new classification represents an improvement remains to be elucidated.

Disclosure: J. Rathmann, None; M. Segelmark, None; A. Mohammad, None.
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Background/Purpose: The purpose of this study was to validate the recently published 2022 American College of
Rheumatology/European Alliance of Associations for Rheumatology Classification Criteria for classification of ANCA associ-
ated vasculitis/AAV (Granulomatosis with Polyangiitis [GPA], Eosinophilic Granulomatosis with Polyangiitis [EGPA] and
Microscopic Polyangiitis [MPA])

Methods: Patients with a diagnosis of AAV from Indian vasculitis registry (INVAR) cohort were included in the study. The new
2022 ACR classification criteria of AAV[1]–[3], 1990 ACR classification criteria for GPA and EGPA, and the EMA Algorithm
were validated in our cohort to assess their performance. The level of agreement was assessed using Cohen’s kappa.
The clinician’s diagnosis was considered as the gold standard.
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Results: A total of 302 patients diagnosed AAV with mean age of 42.87 ± 14.7 years were included. 58.7% were females
and 42.3 % were males. Table 1 and Figure 1 show the distribution of AAV patients classified according to various classifi-
cation criteria. The new ACR 2022 criteria for GPA (kappa: 0.961; sensitivity: 99% and specificity: 99%), MPA (kappa:
0.992, sensitivity: 99.9% and specificity: 99.9%), EGPA (kappa:0.961, sensitivity: 92% and 100%) had almost perfect
agreement with INVAR cohort. Table 2 shows performance of EMA algorithm and the ACR 1990 criteria compared to the
new 2022 classification criteria for AAV in the INVAR cohort. Furthermore, predominant CNS or ocular GPA (if PR3/MPO
negative) were missed by the new ACR classification criteria. EMA Algorithm missed cases of ANCA vasculitis where histol-
ogy was not possible or ANCA was positive by IIF.

Table 1: Table showing distribution of AAV patients according to various classification criteria, total patients, n=302

Table showing sensitivity and specificity of the EMA algorithm and the ACR 1990 Criteria compared to the new 2022 classification criteria for AAV
in the INVAR cohort

Figure 1: Venn Diagram showing classification of AAV in INVAR cohort according to various classification criteria
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Conclusion: The study showed the new criteria for AAV, had good performance in INVAR registry AAV patients. The new
criteria had good sensitivity and specificity for classification of GPA, MPA and EGPA compared to EMA algorithm.

References:

1. Suppiah R, Robson JC, Grayson PC, Ponte C, Craven A, Khalid S, et al. 2022 American College of
Rheumatology/European Alliance of Associations for Rheumatology Classification Criteria for Microscopic Polyangii-
tis. Arthritis Rheumatol. 2022;74(3):400–6.
2. Robson JC, Grayson PC, Ponte C, Suppiah R, Craven A, Judge A, et al. 2022 American College of
Rheumatology/European Alliance of Associations for Rheumatology Classification Criteria for Granulomatosis With
Polyangiitis. Arthritis Rheumatol.2022;74(3):393–9.
3. Grayson PC, Ponte C, Suppiah R, Robson JC, Craven A, Judge A, et al. 2022 American College of
Rheumatology/European Alliance of Associations for Rheumatology Classification Criteria for Eosinophilic Granuloma-
tosis With Polyangiitis. Arthritis Rheumatol. 2022;74(3):386–92.
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Background/Purpose: The Chapel Hill Consensus Conference and the European Medicines Agency algorithm were com-
monly used to diagnose patients with granulomatosis with polyangiitis (GPA) 1). Recently the 2022 ACR/EULAR classifica-
tion criteria for ANCA-associated vasculitis have been released2)3). It is well-known that in the U.S. and Europe GPA
patients are predominantly PR3-ANCA-positive, but in Japan MPO-ANCA-positive GPA patients are more prevalent. It is
also reported that PR3-ANCA-positive GPA patients have a poorer prognosis than MPO-ANCA-positive GPA patients. In
this study, we aimed to investigate advantages and disadvantages in applying the new classification criteria to Japanese
conventionally-diagnosed GPA patients through the analysis of ANCA subtypes and the patterns of organ lesions.

Methods: We retrospectively analyzed a total of 107 patients diagnosed with GPA according to the conventional criteria at
three medical institutions in Japan between 2000 and 2021. The features of each organ lesion were analyzed after reclassi-
fication according to the 2022 ACR/EULAR classification criteria for GPA and microscopic polyangiitis (MPA).
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Results: Of the 107 patients who were conventionally diagnosed with GPA, 80 patients were reclassified as GPA according
to the new classification criteria (Figure 1). Of the newly reclassified 80 GPA patients, 67 patients (Group A) were not reclas-
sified as MPA, however 13 patients (Group B) were reclassified as MPA. Twenty-six patients (Group C) of all the
conventionally-diagnosed GPA patients were reclassified not as GPA but as MPA. Only one patient was not reclassified to

Figure 1. Reclassification of the conventionally-diagnosed granulomatosis with polyangiitis (GPA) patients according to the 2022 ACR/EULAR
classification criteria for ANCA-associated vasculitis.

Figure 2. Clinical manifestations of each newly-reclassified group from the conventionally-diagnosed GPA patients.

Figure 3. The effect of remission induction therapy for each organ involvement with cyclophosphamide (A) and rituximab (B) (A) A total of
45 patients underwent the first remission induction therapy with cyclophosphamide (CYC). This shows the effect of the first remission induction
therapy with CYC. (B) A total of 23 patients underwent remission induction therapy with rituximab (RTX) for the first time (n=5) and remission re-
induction therapy after relapse following CYC induction therapy (n=18). This shows the effect of the first remission induction therapy with RTX
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either GPA or MPA. After application of the new classification criteria, all of the PR3-ANCA-positive patients were included in
Group A. Figure 2 shows the clinical manifestations in each group. In Group A, 55 patients had sinusitis, and 10 of them had
orbital mass extension with bone destruction. In Group B, 11 out of 13 patients had severe organ involvement. They
included nine patients with rapidly progressive glomerulonephritis (RPGN). In Group C, 15 patients had otitis media,
13 patients had renal involvement, and only 5 patients had RPGN. The disease severity in this group were generally mild.
Figure 3 shows the effects of remission induction therapy for each organ involvement with cyclophosphamide (CYC) and/or
rituximab (RTX). Orbital mass lesions were so refractory that nine patients required initial remission induction therapy with
CYC or RTX (eight and one patient, respectively), but in fact nine patients relapsed or exacerbated even after initial remission
induction therapy with CYC, and seven patients stayed in complete remission only after the treatment with RTX. One patient
responded well to initial remission induction therapy with RTX. RPGN was highly responsive to CYC.

Conclusion: The newly-reclassified GPA patients included orbital masses, which were prone to relapse after remission
induction therapy with CYC but more responsive to RTX. Moreover, conventionally-diagnosed GPA patients reclassified
as GPA/MPA according to the new criteria were more likely to have RPGN.

1) Ann Rheum Dis. 2007; 66: 222-227.
2) Ann Rheum Dis. 2022; 81: 315-320.3) Ann Rheum Dis. 2022; 81: 321-326.
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None; Y. Oka, None; T. Kodera, None; H. Kaneko, None; J. Kameoka, None; H. Fujii, None; T. Ishii, None.
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Background/Purpose: The American College of Rheumatology (ACR)-1990 criteria is the most used method for the clas-
sification of ANCA Associated Vasculitis (AAV). However, with ACR-1990 criteria, Microscopic Polyangiitis (MPA) patients
can not be classified. International Chapel Hill classification criteria (CHCC) improved definitions with proteinase-3 (PR3)-
ANCA and myeloperoxidase (MPO)-ANCA tests. Recently, DCVAS group using the largest vasculitis cohort developed
2022 American College of Rheumatology/European Alliance of Associations for Rheumatology Classification Criteria (2022
ACR/EULAR). Our aim was to test the new 2022 ACR/EULAR classification criteria in a multicenter vasculitis cohort com-
pared to previous criteria.
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Methods: In this retrospective cohort study, patients from four tertiary Rheumatology centers in Turkey with the diagnosis of
AAV were included. Patients were classified as GPA, EGPA, and MPA according to 2012 CCHC by clinician. For an external
validation, our IgA cohort (classified according to 2012 CCHC) were used as a comparator1. We combined the two cohorts
and tested the 2022 ACR/EULAR classification criteria in all patients. For the sensitivity and specificity analysis ACR-1990
criteria and 2012 CCHC were used as reference and Chi-square test were used for comparison.

Results: A total number of 154 AAV patients were included in the study. The mean age was 47.6±14 years and 51% were
female. IgA cohort consisted of 130 patients with a mean age of 42.2±17 years and 34.6% were female. PR3-ANCA and
MPO-ANCA was positive in 73 (47.1%) and 45 (29.4%) patients, respectively in AAV patients. Within the whole group
(n=285), 127 (44.6%) and 88 (30.9%) patients were classified as GPA according to ACR-1990 criteria and 2022
ACR/EULAR criteria, respectively. One hundred and fifty-four patients (78.2%) did not meet both criteria for GPA. ACR-
1990 criteria classified 9 (3.2%) and 2022 ACR/EULAR criteria 8 (2.8%) patients as EGPA. Sensitivity was 66.1% in GPA
and 88.9% in EGPA while specificity was 97.5% in GPA and 100% in EGPA for 2022 ACR/EULAR criteria if the ACR-
1990 criteria was considered as the gold standard (table-1). For MPA, we considered CHCC as the gold standard, the sen-
sitivity and specificity of new criteria was 90.2 % and 99.2%, respectively. Similarly, sensitivity and specificity were better in
GPA and EGPA patients when CHCC is the reference (table-2).

Conclusion: Our study showed that the performance of 2022 ACR/EULAR criteria was satisfactory in this multicentre vas-
culitis cohort. The only exception was the low sensitivity in GPA patients associated with the classification of PR3-ANCA
negative patients as GPA with ACR-1990 criteria while these patients were less likely to meet 2022 ACR/EULAR criteria.
Sensitivity of GPA criteria improved when CHCC was used as the gold standart, suggesting a better understanding of
AAV after ANCA testing and biopsy definitions in recent decades.Reference: 1- Gazel et al. Clin Exp Rheumatol. 2020

Table 1. Performance of 2022 ACR/EULAR classification criteria in GPA and EGPA patients based on 1990 ACR-1990 criteria

Table 2. Performance of 2022 ACR/EULAR classification criteria in GPA, EGPA, MPA patients based on 2012 Chapel Hill Consensus Classifica-
tion
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Background/Purpose: Previous classification of childhood vasculitis used 1990 ACR criteria for classifying granulomatosis
with polyangiitis (GPA) and eosinophilic granulomatosis with polyangiitis (EGPA),. In 2008, EULAR/PRINTO/PRES (EPP)
developed pediatric-specific criteria for GPA. There were no classification criteria for microscopic polyangiitis (MPA) and
these patients have been classified according to the European medical agency (EMA) algorithm. In 2022, ACR/EULAR pub-
lished new criteria for classifying GPA, MPA, and EGPA for adults. We aimed to assess the utility of the 2022 ACR/EULAR
criteria among children with small to medium vessel vasculitis

Methods: ARChiVe (A Registry for Childhood Vasculitis) collects clinical data from patients with chronic systemic vasculitis.
All patients in ARChiVe with an MD diagnosis of EGPA, GPA, MPA, unclassified AAV, or unclassified vasculitis were eligible
for inclusion. Data used for all classification systems are included in the ARChiVe data-set and were used to computationally
classify patients as EGPA, GPA, or MPA according to ‘traditional’ systems used for classifying childhood vasculitis. EGPA
patients were classified according to either ACR 1990 or Lanham’s Criteria and GPA was defined according ACR 1990 or
EPP criteria. In addition, patients that would be classified as GPA according to EMA “disease descriptors” were considered
as “unclassified AAV”, and also excluded from being considered as MPA. MPA patients were classified according to the
EMA algorithm.

The 2022 ACR/EULAR criteria were also computationally applied to the same patient cohort to define EGPA, GPA, MPA,
and unclassified. The results of the two classification strategies were compared.

Results: Among 503 ARChiVe patients 448 were diagnosed by submitting physician (MD) as EGPA, GPA, MPA, or unclas-
sified AAV. Pediatric patients were computationally classified sequentially according to an EMA-based algorithm (Figure 1)
(Arthritis Rheum 2016 68:2514-2526) and this was compared with the classification according to the ACR/EULAR 2022 cri-
teria. Out of all patients included, 293 (65%) resulted in matching classification (Table 1). From the remaining 154 patients,
40 (26%) had a matching MD diagnosis with the traditional classification method, where 91 (59%) matched with the
ACR/EULAR classification criteria (Table 2). Although the ACR/EULAR criteria were deemed mutually exclusive for adult
AAV patients, 25 pediatric patients met classification criteria for both GPA and MPA.

Conclusion: Application of the 2022 adult-based AAV ACR/EULAR classification criteria to a large cohort of pediatric vas-
culitis patients resulted in different classification of one-third of patients compared to the EMA classification algorithm. Com-
pared to traditional classification methods, the ACR/EULAR criteria resulted in a lower percentage of unclassified AAV
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patients (13.4% vs 5.6%, respectively). Understanding which classification system better achieves the goal of delineating
mutually exclusive and meaningful groups of pediatric patients requires further investigation.

Figure 1. Classification outcomes based on EMA framework
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Background/Purpose: Since the publication of the 2016 European Alliance of Associations for Rheumatology (EULAR) rec-
ommendations for the management of ANCA-associated vasculitis (AAV), the publication of several high-impact
randomized-controlled studies improved the standard of care of AAV. The aim of this systematic review was to collect evi-
dence supporting the 2022 update the EULAR recommendations for the management of AAV.

Methods: The recommendations were developed based on an evidence-based approach as outlined in the EULAR stan-
dardized operating procedures (SOP). Areas of interest were adopted from the 2016 recommendations and updated by
identifying additional topics through a Delphi process. Key questions were framed in the PICO (Population, Intervention,
Comparator, Outcome) format and 3 search strategies (for treatment, diagnostic procedures and aspects of general man-
agement) were created based on the PICO questions. PubMed, Embase and the Cochrane Library databases were

Table 1. Classification of diagnosis according to both classification methods

Table 2. Classification of those not in agreement (n=154), according to the MD diagnosis
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searched. After deduplication publications were sorted by title and abstract first and subsequentally assessed in full text if
eligible after title/abstract screening. The data were extracted from included articles according to PICO questions and col-
lected in evidence tables.

Results: Based on the results of the Delphi, apart from domains of general management, 11 topics related to therapeutic
interventions and 3 topics related to diagnostic and follow-up were identified that were transformed into PICO questions.

After deduplication 3510, 4130 and 4205 abstracts were identified for the areas of treatment, diagnosis/follow-up and gen-
eral management, respectively. Other sources as congress abstracts were additionally searched.

Key findings discovered by the systematic literature research (SLR) include an update of diagnostic studies on biopsies and
ANCA testing. It summarizes randomized-controlled trials and meta-analyses covering remission induction treatment with
cyclophosphamide, rituximab and mycophenolate, the role of plasma exchange, steroid sparing protocols including the
use of avacopan, duration of remission maintenance treatment with conventional immunosuppressives and rituximab.
New data are available for the role of mepolizumab, rituximab, azathioprine and other treatment regimens in the manage-
ment of Eosinophilic Granulomatosis with Polyangiitis.

Conclusion: This SLR identified recent developments affecting key areas of AAV management, that provide systematic evi-
dence to inform the 2022 update of the EULAR recommendations for the management of AAV.

Disclosure: J. Schirmer, None; B. Sanchez-Alamo, None; S. Monti, None; B. Hellmich, Abbvie, Bristol-Myers
Squibb(BMS), Chugai, GlaxoSmithKlein(GSK), MSD, Novartis, Pfizer, Roche, Vifor, Boehringer-Ingelheim, InflaRx;
D. Jayne, Aurinia, AstraZeneca, GlaxoSmithKline (GSK), Roche/Genentech, Vifor, Bristol-Myers Squibb(BMS), Che-
mocentryx, Novartis, Takeda, Boehringer-Ingelheim, Otsuka, UCB, Amgen, Kessai; G. Tomasson, None.
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Background/Purpose: Giant cell arteritis (GCA) is an independent risk factor for thromboembolic events. The purpose of
our study was to identify prognostic factors for thromboembolic events in patients with GCA and develop quantitative pre-
dictive tools for pulmonary embolism (PE) and deep venous thrombosis (DVT).

Methods: In this retrospective analysis we included a total of 13,029 patients with GCA. We investigated potential predic-
tors of PE and DVT by using univariate and multivariate Cox regression models. Nomograms were then constructed based
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on the results of these Cox models. We also assessed the accuracy and predictive ability of our models by using calibration
curves and cross-validation concordance index.

Results: Age, inpatient status at the time of initial diagnosis of GCA, number of hospitalizations after diagnosis of GCA, dura-
tion of glucocorticoid therapy for at least 6 months, and 5 year average Charlson score prior to the diagnosis of GCA were all
found to be predictive factors of thromboembolic events. Prognostic nomograms were then prepared based on these pre-
dictors with promising prognostic ability (Figures 1 and 2). The probability of surviving thromboembolic events over an obser-
vation period of 5 years was illustrated with survival plots, after stratifying patients based on predicted risk (Figure 3). The
concordance index of the survival models for both PE and DVT was 0.64, indicating a good predictive ability.

Figure 1. Nomogram for predicting the 1-year probability of PE in patients with GCA. NumAdmissions, number of admissions; Outpt, outpatient;
Inpt, inpatient

Figure 2. Nomogram for predicting the 1-year probability of DVT in patients with GCA. NumAdmissions, number of admissions; Outpt, outpatient;
Inpt, inpatient
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Conclusion: Our suggested nomograms based on specific prognostic factors can accurately predict the 1-year probability
of developing PE or DVT among patients with GCA.

Disclosure: D. Michailidou, Chemocentryx, Pfizer US Pharmaceuticals Group; T. Zhang, None; A. Diamantopoulos,
GE Royalties for lectures; P. Stamatis, None; B. Ng, None.
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Background/Purpose: Giant cell arteritis (GCA) is the most common vasculitis in the age-group 50 years and older. Cranial
involvement is common and can lead to devastating ischemic complications, such as vision loss and stroke. Glucocorticoids
(GCs) are the cornerstone of GCA treatment. Today, patients with visual complications are treated with high dose intrave-
nous (IV) methylprednisolone (MP). GC treatment is associated with several treatment related toxicities and comorbidities.
We aim to study characteristics and outcome of patients with GCA receiving IV MP, in terms of treatment effectiveness,
comorbidities and mortality.

Methods: In this retrospective 10-year study, patients with biopsy confirmed GCA from the southernmost region of Sweden
receiving IV MP were compared to patients only treated with oral GCs. All patients diagnosed between 2010 and 2019 that
had been hospitalized at one of the region’s 4 largest hospitals within 1 month prior to or 3 months after GCA diagnosis,
were included. Data on characteristics at diagnosis, treatment and ophthalmologic examinations were obtained through
case record reviews. Information on occurrence of comorbidities after GCA and mortality through December 31, 2020, were
extracted from relevant healthcare registers.

Figure 3. Kaplan-Meier plot for the time to PE (A) and DVT (B) from the time of diagnosis of GCA stratified by predicted risk (blue and red lines).
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Results: Two-hundred-sixty patients were included, 86 treated with IV MP followed by oral GCs and 174 receiving oral
GCs only. Patients treated with IV MP were on average older at diagnosis, and had a lower inflammatory response, mea-
sured by ESR and CRP (Table). Compared to the patients receiving oral GCs only, patients treated with IV MP received a
higher mean starting dose of oral GCs, 55.6 mg vs. 49.0 mg (p< 0.001), but there was no such difference at later follow-
up (Table). The IV MP group also had a higher mean cumulative oral GC dose at 3 months, 3359 (SD ±712) vs 3148
(SD ±794) mg (p=0.04). In total, 116 (45%) patients reported visual symptoms at onset. Eighty-three (97%) of patients
treated with IV MP had visual symptoms compared to only 33 (19%) of those treated with only oral GC. Out of the
patients with visual symptoms, 45 (89 eyes) went through both an initial ophthalmological exam and a 3-month follow-
up, 37 (73 eyes) received IV MP treatment and 8 (16 eyes) were treated with oral GCs only. No significant improvement
was seen in visual acuity from onset to follow-up, overall (0.48 at onset compared to 0.52 at follow-up; p=0.13), in the IV
MP treated patients (0.46 vs 0.48; p=0.46) or the oral only group (0.56 vs 0.68; p=0.07). Patients treated with IV MP had
a higher occurrence of diabetes mellitus later in life, but not of other comorbidities (Table). There was no difference
between groups in survival (Figure).

Conclusion: Among patients with biopsy-proven GCA, those treated with IV MPwere mainly patients with visual symptoms.
In such patients, visual acuity did not change significantly over 3 months. Patients receiving IV MP had higher cumulative oral
GC at 3 months and higher incidence of diabetes mellitus than those treated with oral GCs only. Optimal treatment to pre-
vent visual loss and limit GC toxicity in GCA should be further investigated.

Patient characteristics and laboratory findings at first clinical assessment, treatment data and comorbidities after GCA diagnosis. Comparing
patients with GCA treated with intravenous methylprednisolone (IV MP) to patients treated with oral glucocorticoids only.
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Background/Purpose: Giant cell arteritis (GCA) requires treatment with high-dose, long-term glucocorticoids (GCs). The
development of future GC toxicities may be predicted by baseline toxicities. Thus, a baseline GC toxicity score can serve
as an important covariate in analyses and play an essential role in risk stratification for patients initiating GCs and potential
GC-sparing therapies. However, baseline GC toxicity has not been assessed systematically in rheumatic disease patients
thus far.

Methods: We analyzed GCA patients enrolled in the GiACTA (Tocilizumab in Giant Cell Arteritis) trial. The screening period
for GiACTA was up to 42 days, during which time patients were treated with GCs as necessary to control their GCA. Base-
line GC toxicity scores for different domains were calculated from the medical history, laboratory values, vital signs, and
medications. Weights for the items within domains were derived from the Glucocorticoid Toxicity Index (GTI), which includes
9 domains: Body Mass Index, Glucose Tolerance, Blood Pressure, Lipid Metabolism, Bone/Tendon, Glucocorticoid Myop-
athy, Skin, Neuropsychiatric, and Infection, as well as 3 additional damage domains: Ocular, Gastrointestinal, and Endocrine
(Table 1). The overall baseline GC toxicity scores ranged potentially from 0 to 538, with higher scores indicating greater tox-
icity. We calculated the breakdown of scores within each domain and assessed the contributions of each domain score to
the overall score by evaluating the sum total of scores within each domain divided by the sum total of all overall scores.

Survival analysis. Mean follow up was 5.2 years. Ninety-six patients died during follow-up. Survival rate at 1-, 2- and 5 years was 95%, 91% and
80% overall, 96%, 94% and 79% for the oral group and 92%, 90% and 81% for the IV MP group, respectively. IV MP = Intravenous
methylprednisolone.
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We used a t-test to compare differences in overall baseline GC toxicity scores and Mantel-Haenszel Chi-squared test to
evaluate differences in baseline GC toxicity domain scores between those with newly-diagnosed versus relapsing disease
at baseline.

Results: A total of 250 patients were included (75% females, mean age 69 years). The mean ± SD baseline GC toxicity score
among all patients was 111.3 ± 53.2. The domains that contributed most to the overall scores were the Blood Pressure
domain (24.0% of the overall score), followed by Glucose Tolerance (22.6%), and then Neuropsychiatric (15.9%). Baseline
GC toxicity scores were higher in patients with relapsing disease compared with those with newly-diagnosed disease (mean
of 122.5 vs. 98.9, P< 0.001) (Table 2; Figure). The Body Mass Index and Neuropsychiatric domain scores were significantly
higher in those with relapsing disease.

Conclusion: The Blood Pressure and Glucose Tolerance domains contributed most significantly to baseline GC toxicity
scores in patients with GCA. Baseline GC toxicity scores were significantly higher in patients with relapsing as opposed to
newly-diagnosed disease. Baseline GC toxicity scores may have important implications for risk-stratification in patients start-
ing GC therapy.

Table 1. Components of baseline GC toxicity scores and the Glucocorticoid Toxicity Index.
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Table 2. Differences in baseline glucocorticoid toxicity scores between those with newly-diagnosed versus relapsing disease at baseline.
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Figure 1. Histogram of baseline glucocorticoid toxicity scores in all patients as well as those with newly-diagnosed versus relapsing disease at
baseline. A. Distribution of baseline GC toxicity scores in all patients. B. Distribution of baseline GC toxicity scores in patients with newly-diagnosed
versus relapsing disease. Purple represents overlap in the percentages of newly-diagnosed and relapsing patients. Red represents excess per-
centage of newly-diagnosed patients over those with relapsing disease. Blue represents excess percentage of patients with relapsing disease over
those with newly-diagnosed disease. GC, glucocorticoid
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Background/Purpose: Hemoglobin A1c (HbA1c) is used clinically to estimate patients’ average blood glucose over the
preceding few months and is affected by glycemic as well as non-glycemic factors (e.g., red blood cell [RBC] age distribu-
tion, hemoglobin variants, iron deficiency anemia, pregnancy, and ethnicity). The Trial of Tocilizumab in Giant Cell Arteritis
(GiACTA) randomized patients with giant cell arteritis (GCA) to either prednisone alone (GC-only) or prednisone in combina-
tion with tocilizumab (tocilizumab/GC). The GiACTA protocol required GC tapering in all treatment groups, with a more rapid
taper in those in the tocilizumab/GC group, and HbA1c and RBC counts were measured regularly during the one-year
follow-up period. Although the association between the initiation of glucocorticoids (GCs) and the development of hypergly-
cemia is well-known, the longitudinal effects of tocilizumab or tapering GCs on HbA1c have not been studied. We assessed

Table 1. Hemoglobin A1c category change from week 0 to 52 by randomization group.

Table 2. Multivariable mixed-effects modeling evaluating hemoglobin A1c change according to multiple factors.
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the effects of decreasing daily GC dose, randomization to tocilizumab/GC, and RBC count on longitudinal changes in
HbA1c.

Methods: We analyzed patients with complete data from the GiACTA trial to investigate the impact of both glycemic and
non-glycemic factors on changes in HbA1c over the 52-week trial. We used Fisher’s exact test to compare the changes

Figure 1. Change in hemoglobin A1c, red blood cell count, and daily prednisone dose over 52 weeks in patients with (n=46) and without (n=163)
baseline diabetes randomized to tocilizumab/GCs versus GCs-only.

920



in HbA1c category (normal, pre-diabetes, or diabetes) from week 0 to 52 between treatment groups. We used a multivari-
able mixed-effects model to evaluate associations of HbA1c with daily GC dose, randomization to tocilizumab/GC, and
red blood cell count over 52 weeks in patients with and without baseline diabetes, defined as either a pre-existing diagnosis
of diabetes, HbA1c ≥6.5 at baseline, or medication at baseline for the management of diabetes.

Results: In 209 patients (mean age 69 years; 76% female), the median HbA1c decreased by 0.50% (p< 0.01) in the tocilizu-
mab/GC group and by 0.10% (p=0.01) in the GC-only group (Figure). Randomization to tocilizumab/GC was independently
associated with lower HbA1c (β=-0.287% in those without diabetes, p< 0.01; β=-0.429% in those with diabetes, p=0.07).
These changes had a sizable impact on glucose tolerance classification: 42.5% in the tocilizumab/GC group improved from
pre-diabetes status to normal, compared with only 12.5% of patients treated with GC alone (Table 1). Daily GC dose was
associated with HbA1c in patients with diabetes (β=0.019% per mg GC, p< 0.01) but had a non-significant association in
patients without diabetes (Table 2).

Conclusion: Tocilizumab treatment was associated with a substantial reduction in HbA1c, independent of GC exposure,
which may be achieved through a combination of glycemic and non-glycemic effects. GC tapering is associated with a
reduction in HbA1c in those with diabetes at baseline, underscoring the importance of minimizing cumulative GC exposure,
especially in patients with impaired glucose tolerance. Further studies involving intensive glucose monitoring may help to
better understand the mechanism of the glycemic and/or non-glycemic effects of tocilizumab on HbA1c and guide optimal
use and interpretation of HbA1c levels.

Disclosure: N. Patel, FVC Health; V. Tozzo, None; J. Higgins, None; J. Stone, Horizon Theraputics, Sanofi, Amgen,
Argenx, Bristol-Myers Squibb(BMS), Chemocentryx, Kyverna, Novartis, Palleon Pharmaceuticals, PPD, Q32, Star
Therapeutics, Roche, Mirabio, Spruce Biosciences, Steritas, Zenas.
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Background/Purpose: Screening for large artery manifestations has been adopted by clinicians managing patients with
Giant Cell Arteritis (GCA). The contemporary effect of the increased use of imaging studies on the incidence and outcomes
of large artery manifestations remains unclear. In this study, we aimed to investigate incidence trends and outcomes of large
artery manifestations in a population-based cohort of patients with GCA over 70 years.

Methods: The study cohort included patients with incident GCA between 1950-2016 in a defined geographical area. Inci-
dent large artery manifestations were defined as aortic aneurysm, aortic dissection, stenosis in the aorta, or any of its main
branches diagnosed within 1 year prior to the diagnosis of GCA or anytime afterward. Patients were followed till December
31st, 2020, death, or migration. Cumulative incidence of large artery manifestations adjusted for the competing risk of death
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Figure 1: Cumulative incidence for time to any large artery manifestation in patients with incident GCA 1950-2016 (i.e., earliest of large artery ste-
nosis or aortic aneurysm or aortic dissection) adjusted for the competing risk of death. Patients with an event>365 days before the diagnosis date
were excluded.

Table 1: Cox proportional hazards model showing Age- and Sex- adjusted time to large artery manifestation among patients with incident GCA
1950-2016

Table 2: Clinical predictors with the earliest date of large artery manifestation in patients with incident GCA 1950-2016.
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was estimated. Cox proportional hazards models adjusted for age and sex were used to assess the association of clinical
characteristics with large artery manifestations.

Results: The cohort included 289 patients with GCA :222 (77%) females; mean age at diagnosis was 76.4 ± 8.2 years; tem-
poral artery biopsy was positive in 235 patients (81%) andmean ESR was 75.1 (±30.4) mm/hour. Mean follow up period was
10.4 ± 7 years. Incident large artery manifestations developed in 104 patients throughout the follow up period, most were
found incidentally on imaging (76%).

Cumulative incidence rates of large artery manifestations at 5 years were 7.3% (95% CI 2.4-22.1%), 15.9% (95% CI
10.6-23.8%) and 27.2% (95% CI 20.2-36.6) for patients diagnosed in 1950-1974, 1975-1999 and 2000-2016, respec-
tively. Moreover, cumulative incidence of large vessel manifestations at 15 years was 14.8% (95% CI 7.0-31.6%), 30.2%
(95% CI 23.1-39.4%) and 48.8% (95% CI 38.8-61.3%) for patients diagnosed in 1950-1974, 1975-1999 and 2000-2016,
respectively (Figure 1).

Patients with GCA diagnosed in 2000-2016 and 1975-1999 had more than 3.5-fold and 2-fold increase in incidence of large
artery manifestations (HR:3.49 95%CI 1.67-7.3 and HR: 1.98 95% CI 0.97–4.07, respectively) compared to 1950-1974.
However, there was no significant increase in aortic aneurysm or dissection (Table 1).

Clinical predictors for large artery manifestations included weight loss, fatigue, arm claudication, ever smoker and bruit on
physical examination. On the other hand, cranial symptoms were negatively associated with large artery manifestations
(Table 2)

Mortality risk has significantly decreased in patients with large artery manifestations diagnosed in 2000-2016 (HR 0.38 95%
CI 0.17–0.81) following no significant improvements in 1975-1999 (HR 0.61 95% CI 0.29-1.30) compared to 1950-1974
(reference).

Conclusion: Incidence of large artery manifestations (mainly large artery stenosis) has increased over time likely from
increased awareness and greater use of imaging studies. The incidence of aortic aneurysm/dissection has not changed over
the last 7 decades. Mortality improvements may be due to earlier detection and identification of large artery manifestations.

Disclosure: M. Elfishawi, None; M. Kaymakci, None; S. Achenbach, None; C. Crowson, None; T. Kermani, None;
C. Weyand, None; M. Koster, None; K. Warrington, Eli Lilly, GlaxoSmithKlein(GSK), Kiniksa, Chemocentryx.
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Background/Purpose: The Giant Cell Arteritis (GCA) Fast-Track program was implemented at our center with the goal of
accelerating diagnosis of this rare and rapidly progressive disease. The main components of the program are outlined in
Figure 1. Prior studies have demonstrated that GCA fast-track programs improve outcomes. It is unclear whether

Figure 1. Flow diagram of our Giant Cell Arteritis (GCA) Fast-Track Program. Key components of the program include initial triaging, expedited
appointments for multiple specialties, and access to vasculitis specialists for GCA evaluation and management.

The index date was defined as the first day a provider considered the diagnosis of GCA. Normal C-reactive protein defined as less than 0.8
mg/dL. Values are reported as medians with the interquartile range unless indicated otherwise. GCA, giant cell arteritis; TAB, temporal artery
biopsy.

924



expedited, specialized care delivered through a fast-track process improves quality of care and outcomes in GCA indepen-
dent of temporal artery ultrasound. This study evaluated our GCA fast-track program with the hypothesis that rapid, multi-
disciplinary care of patients with suspected GCA enables achievement of goals outlined by clinical management guidelines
without the use of temporal artery ultrasound.

Methods: Patients referred to our GCA Fast-Track program between January 2020 and January 2022 were included.
Patients were excluded from analysis if they had a previous diagnosis of GCA or incomplete medical records. Process mea-
sures included time to rheumatology evaluation, use of glucocorticoids, temporal artery biopsy, and large-vessel screening
as per published guidelines. Complications of GCA were defined as permanent vision loss, large-vessel manifestations
(aneurysm, stenosis, dissection), or death. Groups were compared using the Wilcox rank-sum test or Fisher’s exact test.

Results: Among 65 patients referred to the program, 57 patients were included in the analysis summarized in Table 1. Nine
lower risk patients were determined not to need a rheumatology appointment after initial triaging. Patients who were ulti-
mately diagnosed with GCA were seen more quickly by rheumatology after referral than those who were not diagnosed with
GCA (1 day vs. 4 days, p=0.03). 47% of patients underwent temporal artery biopsy (TAB) with the overall TAB positivity rate
being 26%. Most patients seen through this program met the standards outlined in the American College of Rheumatology
guidelines. All patients diagnosed with GCA that experienced visual symptoms were seen by an ophthalmologist. None of
the patients diagnosed with GCA through the fast-track experienced permanent vision loss or any other disease-related
complications. Normal C-reactive protein was observed in 0% of GCA vs 44% of non-GCA groups during evaluation
for GCA.

Conclusion: Our Fast-Track program provided high-quality, comprehensive care for patients undergoing evaluation for
GCA without relying on temporal artery ultrasound. Effective triaging enabled appropriate use of resources and no patients
experienced disease-related complications including permanent blindness during the follow-up period. Future use of normal
pre-treatment C-reactive protein to refine the triaging process may also be considered. Although the COVID-19 pandemic
impacted the volume of patients and operations at our center, these data are likely generalizable to a non-pandemic situa-
tion. Further studies are needed to compare outcomes between conventional and fast-track pathways.

Disclosure: C. Costeas, None; S. Banerjee, None; M. Tamhankar, None; N. Amudala, None; P. Merkel, AbbVie,
AstraZeneca, Boeringher-Ingelheim, Bristol-Myers Squibb, ChemoCentryx, Forbius, Genentech/Roche, Genzyme/
Sanofi, GlaxoSmithKline, InflaRx, Neutrolis, Takeda, CSL Behring, Dynacure, EMDSerono, Immagene, Jannsen,
Kiniksa, Magenta, Novartis, Pfizer, Q32, Regeneron, Sparrow, Eicos, Electra, Kyverna, UpToDate; R. Rhee,
ChemoCentryx.
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Background/Purpose: Giant Cell Arteritis (GCA) may be refractory to standard treatment with glucocorticoids and conven-
tional and/or biologic disease-modifying antirheumatic drugs (cDMARDs/bDMARDs). The JAK/STAT signaling pathway is
involved in GCA; thus, JAK inhibitors (JAKINIBs) may be useful in this disease. Baricitinib (BARI) seems useful for GCA in a
clinical open-label pilot study (Koster MJ, et al. Ann Rheum Dis. 2022;81:861-8). However, most patients had not previously
received DMARDs, and none had received tocilizumab the only biologic drug approved in GCA. We assess the effectiveness
and safety of JAKINIBs in refractory GCA to cDMARDs and/or bDMARDs.

Methods: National multicenter study of clinical practice and literature review of JAKINIBs-treated GCA. For the literature
review, a search of PubMed, Embase and the Cochrane library was conducted from inception to 15 May 2022. A compar-
ative study between the previous pilot study (Koster MJ, et al. Ann Rheum Dis. 2022 Jun;81(6):861-86) and this series of real
clinical practice was performed.

Results: We included 15 patients (14 ,93.3% female) with a mean age of 71.4±8.3 years. They were refractory to metho-
trexate (MTX) (n=12; 80%), IL-6 receptor antagonists (n=12; 80%), abatacept (ABA) (n=3; 25%), and ustekinumab (USTE)

TABLE 1. Baseline characteristics of 15 patients with refractory GCA of clinical practice and the open label pilot study.
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(n=1; 7%). The following JAKINIBs were firstly used, Baricitinib (BARI) (n=7) (4 mg/24 h; n=4) (2 mg/24h; n=3), tofacitinib (TOFA)
(n= 5) (5 mg/12h), and upadacitinib (UPA) (n=3) (15 mg/24h). Patients of clinical practice had longer disease duration, received
DMARDs more commonly and were on a lower baseline dose of prednisone than those in the open label study (Table 1).

After a median follow-up of 3 [1-11] months, clinical improvement was observed in 6 (85.7%), 3 (60%) and 2 (66.7%) with
BARI, TOFA and UPA, respectively. A reduction of prednisone dose was achieved as well (Figure). Elevation of liver function
tests was observed in one patient with BARI who was switched to UPA maintaining clinical improvement. No other severe
adverse events were reported. Another 2 patients were switched to a second JAKINIB: one patient from UPA to BARI due
to inefficacy and another one from TOFA to FILGO due to warning in older age and cardiovascular comorbidities, pending
clinical response evaluation due to recent change.

In the literature review we found 21 patients with GCA (17 women, 74.2±.1.7 years). BARI was the most used (n=26,
72.2%). Most patients improved with JAKINIBs (Table 2).

Conclusion: JAKINIBs appear to be an effective and safety therapy in refractory GCA to cDMARDs and/or bDMARDs.

Disclosure: D. Prieto-Peña, UCB, Roche, Pfizer, Amgen, Janssen, AbbVie/Abbott, Novartis, Eli Lilly; J. Loricera,
Novartis, UCB, Celgene, Roche; S. Romero Yuste, Pfizer, Lilly, AbbVie, Biogen, Sanofi; A. Riveros-Frutos, None;
F. Narv�aez, None; E. De Miguel, None; V. Emperiale, None; E. Becerra-Fern�andez, None; S. Castañeda, Roche;
E. Labrador, None; O. Maiz, None; M. Gonz�alez-Gay, AbbVie/Abbott, Merck/MSD, Janssen, Roche, AbbVie/Abbott,
Roche, Sanofi, Eli Lilly, Celgene, Sobi, Merck/MSD; R. Blanco, Eli Lilly, Pfizer, Roche, Janssen, MSD, AbbVie, Amgen,
AstraZeneca, Bristol Myers Squibb, Galapagos, Novartis, Sanofi.

Table 2. Present series and literature review of patients with GCA treated with JAKINIBs.

Figure. Reduction of prednisone dose following JAKINIB therapy.
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Background/Purpose: Tocilizumab (TCZ) has shown to be effective for large vessel vasculitis including giant cell arteritis
(GCA) and Takayasu arteritis (TAK). However, LVV-GCA and TAK show different demographic and clinical features that
may influence on TCZ therapeutic response. Our aim was to compare the efficacy of TCZ in patients with LVV-GCA and
patients with TAK.

928



Methods: Observational multicenter study of patients with LVV-GCA and TAK who received TCZ. Outcome variables were:
a) proportion of patients who achieved complete clinical improvement along with normalization of laboratory markers (CRP
≤0.5mg/dL and/or ESR ≤ 20 mm/1st hour) at 12 months b) complete improvement in imaging techniques. A comparative
study between patients with LVV-GCA and TAK was performed.

Results: We evaluated 70 LVV-GCA and 57 TAK patients who received TCZ. Main clinical and demographic characteristic
are described in Table. Patients with TAK were younger, had longer disease duration, had received more commonly previ-
ous biologic therapy and were receiving higher doses of prednisone at baseline. TCZ intravenous administration was more
common in TAK patients (80.7% vs 48.6%; p< 0.01). Follow-up time after TCZ onset was similar in both groups. At
12 months, about 75% of patients achieved complete clinical improvement and ESR/CRP normalization in both groups. A
follow-up imaging technique was performed in 37 LVV-GCA patients after a mean time of 12.9±6.0 months and 38 TAK
patients after 9.5±5.0 months. Complete improvement in imaging techniques was only observed in 18.9% and 21.1% of
patients with LVV-GCA and TAK, respectively (figure).
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Conclusion: The efficacy of TCZ was similar in patients with LVV-GCA and TAK, despite a more refractory disease in TAK
patients. A discordance between clinical and imaging activity improvement was observed in both LVV-GCA and TAK, as
reported in previous studies.

Disclosure: D. Prieto-Peña, UCB, Roche, Pfizer, Amgen, Janssen, AbbVie/Abbott, Novartis, Eli Lilly; J. Loricera,
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None; J. S�anchez-Martín, None; E. Fernandez, None; S. Melchor, None; E. Salgado-Pérez, None; B. Bravo, None;
S. Romero Yuste, Pfizer, Lilly, AbbVie, Biogen, Sanofi; E. Galíndez-Agirregoikoa, None; f. Sivera, None; I. Ferraz
Amaro, AbbVie/Abbott, Merck/MSD, Janssen, Roche, AbbVie/Abbott, Pfizer, Roche, Amgen, Celgene, Merck/MSD;
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Background/Purpose: Giant cell arteritis (GCA) is the most common primary vasculitis but remains challenging to diag-
nose. In the past years, many probability tools have been developed to predict the presence of GCA. Clinical prediction tools
include the GCA probability score (GCAPS), the GCA prediction model (Ing Score) and the Bhavsar-Khalidi (BK) score. Color
doppler ultrasound (CDUS) prediction scores include the halo count and halo score. The objective of this study is to assess
and compare the performance of these probability tools to predict a final diagnosis of GCA.

Methods: A monocentric, prospective, observational study, with systematic data collection was conducted from April to
December 2021. Consecutive patients referred to our tertiary CDUS Fast-Track clinic with a suspected new-onset GCA
were included. CDUS of temporal and axillary arteries was performed by experimented GCA specialists using a Canon Xar-
ioTM 200 Platinum series with an 18L7 probe. Final diagnosis of GCA was determined by the treating physician. A second
confirmation of the final diagnosis was performed by a vasculitis specialist (blinded to CDUS results), 3 months after the initial
Fast-Track clinic consultation. Clinical probability scores were calculated once final diagnosis was confirmed using data sys-
tematically collected at the initial visit. ROC curves were assessed to determine the best cut-off values for each prediction
score.
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Results: 200 patients with a suspected new-onset GCA were included: 58 with confirmed GCA and 142 without GCA.

Using a cut-off value of 9.5 points as positive, the GCAPS showed a sensitivity (Se) of 98.3% and a specificity (Sp) of 62.9%.
Only 1 patient with confirmed GCA had a GCAPS below 9.5. The Ing score showed a Se of 82.7% and a Sp of 62.7% when
using an intermediate probability level (level 3) or more as positive. The BK score showed a Se of 87.9% and a Sp of 71.1%
when considering a moderate score (level 2) or more as positive. As for CDUS, a halo count of 1 or more was found to have a
Se of 96.6% and a Sp of 97.9%, whereas a total halo score of 2 or more had a Se of 96.6% and a Sp of 84.5%.

The value of a concordant combination between clinical score and CDUS halo count (positive clinical-CDUS combination, or
negative clinical-CDUS combination) was assessed to predict or exclude GCA. A GCAPS-CDUS concordant combination
showed a Se of 100%, Sp of 97.7%, positive predictive value (PPV) of 96.5% and a negative predictive value (NPV) of
100%. A concordant Ing score-CDUS combination showed a Se of 97.9%, Sp of 97.8%, PPV of 95.9% and NPV of
98.8%. A concordant BK score-CDUS combination showed a Se of 98.0%, Sp of 98%, PPV of 96.2% and a NPV of 99.0%.

Conclusion: In our prospective cohort, we found that the GCAPS had the highest sensitivity, whereas the BK score had the
highest specificity. Both scores are easy to calculate and use. The CDUS halo score and halo count both showed high sen-
sitivity and specificity. Using a combination of a clinical score with CDUS halo count provided an accurate GCA prediction
method which may be used in the setting of GCA Fast-Track clinics.

Disclosure: C. Sargi, None; S. Ducharme-Benard, None; V. Benard, None; R. Meunier, None; C. Ross, None;
J. Makhzoum, None.
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Background/Purpose: Most previous studies have demonstrated a similar overall survival in patients with GCA compared
to the background population. However, we have previously reported an increased mortality during the first two years after
diagnosis in patients diagnosed through 2010, in particular among those aged < 70 years. Up till now, no data on cause of
death has been presented from our area. Our aim was to investigate all-cause and cause-specific mortality in a large
population-based cohort of patients with temporal artery biopsy-proven GCA (TAB+GCA) compared to matched controls
from the general population.

Methods: All patients diagnosed with TAB+GCA between 1997 and 2019 in the region were included in this study. For each
patient with GCA, 20 controls were selected from the background population matched for age, sex, and place of residency.
Controls with a vasculitis diagnosis were excluded. Data on all-cause mortality were extracted from the national cause of
death register. Time of follow up was calculated in person-years (py) from the date of GCA diagnosis for cases (index-date
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for controls) to death or end of study (December 31, 2020). Rates of death for patients and controls were calculated and rate
ratios (death rate in GCA: controls) were estimated. Survival was also studied using the Kaplan-Meier curves. Differences
between groups were studied using the Log-Rank test. Primary cause of death was grouped into the following categories:
vasculitis, infection, cardiovascular, cancer and other.

Results: A total of 1,354 patients (71% female) with TAB+GCA and 26,406 controls were included. The mean age at diag-
nosis was 75.2 (SD 7.9) for all patients, 75.5 (SD 7.6) for females vs. 74.5 (SD 8.4) for males. Seven hundred nineteen
patients with GCA died during 11,018 py of follow up vs. 12,960 controls during 222,143 py of follow up. The rate of death
was 65.3/1,000 py in GCA patients vs. 58.3/1,000 py in controls resulting in a rate ratio of 1.1 (95% CI 1.0-1.2). During the
first year after GCA diagnosis (index-date) the rate ratio was 1.5 (95% CI 1.2-1.9). The death rate and rate ratios for different
time periods after GCA diagnosis (index date) are summarized in Table 1. The 1, 5 and 10-years cumulative survival was
94%, 79% and 56% in patients and 96%, 80% and 58% in controls (p = < 0.01), Figure 1. During the first year from diagno-
sis, the main cause of death was cardiovascular disease (Table 2). By contrast, a smaller proportion of patients with GCA
died from cancer compared to controls.

Conclusion: In this study, mortality in patients with GCA was increased with 50% compared to matched controls during first
year of follow up after diagnosis. The main cause of this early excess mortality appears to be cardiovascular disease.

Table 1. Rate of death (per 1,000 years of follow up) in patients and matched controls

Figure 1. Kaplan-Meier plot showing 10-year mortality in patients with GCA compared to matched controls
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Background/Purpose: Giant cell arteritis (GCA) is the most common vasculitis in the elderly and large vessel involvement
(LV-GCA) occurs in up to 50% of cases. Otherwise, atherosclerosis is frequent in old patients and, as a consequence,

Table 1: IMT/wall thickness measurements in atherosclerosis and LV-GCA
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ultrasound (US) diagnosis of GCA in these patients may be challenging. The main objective of this study was to determine
the validity of US LV-GCA diagnosis using IMT (intima-media thickness)/wall thickness measurements against
atherosclerosis.

Methods:We included 47 patients with LV-GCA and 42 controls with atherosclerosis. US examinations of the axillary, sub-
clavian and distal common carotid arteries were systematically performed using a MyLab X8 system (Genoa, Italy) with a
4-15 MHz probe. IMT in atherosclerosis and wall thickness (halo sign) in GCA patients >1mmwas accepted as pathological.
The maximum IMT in the axillary, subclavian and common carotid arteries (1 cm before the bifurcation) was determined.

Results: The LV-GCA cohort included 24 females and 23 males with a mean±SD age of 73.8±6.9 years. The atherosclero-
sis group included 17 males and 25 females with a mean age of 71.8±6.8 years. No significant differences for age (p=0.130)
and sex (p=0.395) were found between both cohorts. There were not significant differences in arterial hypertension, diabe-
tes, hyperlipidemia, smoking or obesity between both groups, although the values were numerically higher in the atheroscle-
rosis group. The mean and inter-quartile measures of both cohorts are shown in Table 1. Mean IMT values of all arteries
included were significantly higher in patients with LV-GCA than in those with atherosclerosis (Table 1). Among LV-GCA

Table 2: Values of the summative score of 4 vessels (axillary and subclavian) in atherosclerosis group.
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patients, we found axillary involvement in 31 cases (19 bilateral), subclavian in 30 patients (20 bilateral) and common carotid
in 28 cases (12 bilateral). In the atherosclerotic cohort we found axillary involvement in 2 cases (1 bilateral), subclavian in
3 cases (none bilateral) and carotid in 14 cases (5 bilateral). We analyzed different scores and a score based on a summative
semi-quantitative 0-4 value related with the 20/40/60/80 percentiles measures of axillary and subclavian arteries with a cut-
off point ≥ 4 achieved a 95% diagnostic accuracy for GCA with only 2 atherosclerosis patients misdiagnosed (Table 2).

Conclusion: The IMT is higher in LV-GCA than in atherosclerosis and the proposed ultrasound halo score achieves an accu-
racy > 95% for the differential diagnosis between LV-GCA and atherosclerosis. The axillary and subclavian arteries had a
high discriminatory power, while carotid involvement was less confident in the differential diagnosis.

Disclosure: E. De Miguel, None; J. Mostaza, None; C. Lahoz, None; J. Molina, None; E. Fernandez-Fernandez,
None; I. Monjo, None.

Abstract Number: 0469

Factors Associated with Corticosteroid Dosing in the Management of
Giant Cell Arteritis

Loukas Kakoullis and Shiv Sehra, Mount Auburn Hospital, Cambridge, MA

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (0458–0497) Vasculitis – Non-ANCA-Associated and Related Disorders Poster I: Giant Cell Arteritis
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: Corticosteroids are the cornerstone of therapy in patients with giant cell arteritis (GCA). Tapering
regiments vary considerably in both dose and duration, while relapses of the disease are common during the tapering of
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corticosteroids. We sought to evaluate parameters affecting the tapering corticosteroid dose in patients with GCA and the
risk of recurrence during the corticosteroid treatment.

Methods: This study was a retrospective cohort of patients with GCA followed at Mount Auburn Hospital, Cambridge, MA,
between 2017-2022. Inclusion criteria were the availability of data since the initial evaluation for GCA and through at least
3 months of follow up. Data were extracted from chart reviews and included patient demographics, clinical and laboratory
parameters, treatment onset and duration, and episodes of recurrence. Statistical analysis was conducted using IBM SPSS
for Windows, Version 27.

Results:Of the 215 records screened based on ICD 10 codes, 50 patients (mean age 75.44, 70% female) were noted to have a
true diagnosis of GCA and fulfilled inclusion criteria. Median time between onset of symptoms and steroid administration was
8 days, while the mean dose of prednisone at months 1, 3 and 6 was 39.29 mg, 20.07 mg, and 10.02 mg, respectively. Recur-
rence of the disease during the first steroid taper was noted in 22 (44%) patients, at a median time of 6 months. Analysis dem-
onstrated that the presence of recurrence during the first steroid taper was negatively correlated with the initiation of treatment
within one week of symptom onset (r = -0.353, p = 0.014). In addition, patients who received steroids within one week of symp-
tom onset had significantly reduced odds ratio (OR) of having a recurrence during the first prednisone taper (OR = 0.216; 95%
CI = 0.061-0.764; p = 0.017), while the effect was maintained even after adjusting for patient demographic parameters, pres-
ence of specific symptoms or baseline markers of inflammation (OR = 0.096; 95% CI = 0.014-0.652; p = 0.017). Kaplan-Meier
analysis (Figure 1) showed that early initiation of treatment was associated with longer recurrence-free survival, but this difference
did not achieve statistical significance (15.8 vs 13.3 months; p-value = 0.084).Patients with a positive biopsy were found to
receive significantly higher doses of prednisone at the 1-month timepoint compared to patients without (mean dose 45.71 vs
34.46, p = 0.00049); however, this difference did not persist at the subsequent time points. Furthermore, patients with a nega-
tive biopsy were significantly more likely to be receive prednisone at 40 mg or less at the 1-month timepoint (OR = 11.11; 95%
CI = 2.54 - 48.66, p = 0.001), an effect maintained even after adjusting for confounding factors (OR = 8.98; 95% CI = 1.32 –

61.06, p = 0.025), while receiving the reduced dose had no correlation with the development of recurrence.

Conclusion:While early initiation of corticosteroids is critical in order to limit complications, this study demonstrates that it is
also associated with reduced odds of recurrence during the first taper of corticosteroids.

Disclosure: L. Kakoullis, None; S. Sehra, None.
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Background/Purpose: Two randomised controlled trials (RCT) [1, 2] demonstrated a glucocorticoid (GC)-sparing effect of
tocilizumab (TCZ) of at least 50% in the treatment of giant cell arteritis (GCA). The GUSTO (Giant cell arteritis treatment with
Ultra-Short glucocorticoids and TOcilizumab) trial was set up to evaluate the efficacy and safety of TCZ-monotherapy after a
3-day GC-pulse in new-onset GCA.

The objectives of this analysis were to explore the maintenance of remission 1 year after discontinuation of TCZ treatment.
Data up to week 104 are presented.

Methods: Eighteen patients with newly diagnosed GCA were enrolled in this investigator-initiated, single-arm, single-center,
open-label clinical trial [3]. Patients received 500 mg methylprednisolone intravenously for 3 consecutive days. Thereafter,
GC treatment was discontinued and TCZ (8 mg/kg bodyweight) was administered intravenously, followed by weekly subcu-
taneous TCZ injections (162 mg) from day 10 until week 52. Patients in clinical remission stopped TCZ at week 52 and
entered the follow-up study. Maintenance of efficacy at week 104 included the proportion of patients with complete
relapse-free remission of disease at week 104, and time to first relapse after week 52.

Results: At baseline there were 12/18 female patients, and the median age was 72 (range 67-75) years. Overall, 15/18 com-
plained cranial symptoms (10/18 jaw claudication, 6/18 visual symptoms), 10/18 suffered from polymyalgia rheumatica
symptoms, 16/18 had positive cranial ultrasound, and 13/18 had characteristic histopathology. At week 52, 13/18 patients

Disease status of patients at each visit (Day 0 – week 104, n=18)
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were in relapse-free remission and entered the follow-up study. 1/13 patients presented with a minor relapse at week 72.
Remission was achieved after restart of TCZ-monotherapy. At week 104, 12/18 patients were in relapse-free remission.

Conclusion: After a 3-days pulse of methylprednisolone followed by 52 weeks of TCZ monotherapy, drug-free remission
was maintained until week 104 in all but one patient entering long-term extension (12/13, 92%). This relapse rate is substan-
tially lower than reported in the RCTs [1,2]. It may – at least in part – be explained by the patient characteristics (exclusively
new diagnoses), and potentially by the initial 3-day GC pulse. As a proof-of-concept study, the protocol is not intended to
be used in everyday clinical practice.

References

1. Villiger, et al. Lancet, 2016
2. Stone, et al. NEJM, 2017
3. Christ, et al. Lancet Rheumatol, 2021
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L. Buetikofer, None; F. Kollert, Roche; S. Reichenbach, None; P. Villiger, Roche, Merck/MSD, AbbVie/Abbott, Pfizer,
Novartis, Amgen, Bristol-Myers Squibb(BMS).

Abstract Number: 0471

Serum Proteomics in Giant Cell Arteritis: Findings of the Giant Cell
Arteritis Treatment with Ultra-short Glucocorticoids and Tocilizumab
Trial (The GUSTO Trial)

Lisa Christ1, Andrea Gloor2, Florian Kollert1, Timo Gaber3, Frank Buttgereit3, Stephan Reichenbach4 and Peter Villiger5,
1Department of Rheumatology and Immunology, University of Bern, Inselspital, Bern, Switzerland, 2Department of
Internal Medicine, University of Bern, Inselspital, Bern, Switzerland, 3Charité Universitätsmedizin Berlin, Corporate
Member of Freie Universität Berlin and Humboldt-Universität zu Berlin / DRFZ Berlin, Berlin, Germany, 4University of
Bern, Institute for Social and Preventive Medicine, Bern, Switzerland, 5Medical Center Monbijou, Rheumatology and
Immunology, Bern, Switzerland

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (0458–0497) Vasculitis – Non-ANCA-Associated and Related Disorders Poster I: Giant Cell Arteritis
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose:Measuring disease activity in patients with giant cell arteritis (GCA) remains challenging since appropriate
biomarkers are missing, particularly, if tocilizumab (TCZ) is prescribed which blunts the acute phase response. Serum proteome
analysis facilitates the identification of biomarkers and allows the inference of pathophysiological and therapeutic changes.

This study aimed (i) to investigate the differential effects of pulse GC-treatment and of ensuing long-term TCZ monotherapy
on serum proteins in GCA, (ii) to characterize active disease versus lasting remission, and (iii) to identify proteins potentially
serving to monitor disease-activity.

Methods: Eighteen patients with newly diagnosed GCA received 500 mg methylprednisolone intravenously for 3 consecu-
tive days [1]. Thereafter, GC treatment was discontinued and a single dose of TCZ was administered intravenously, followed
by weekly subcutaneous TCZ injections from day 10 until week 52. Serum samples were collected before treatment (day 0),
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on day 3 (after GC treatment), on day 10 and at weeks 4, 24, and 52. Sera were analyzed on Olink® Explore 1536, capturing
over 1400 proteins. Protein wise t-tests (threshold, adjusted p-value < 0.05) with adjustment for multiple testing (Benjamini-
Hochberg) were performed to identify differentially expressed proteins (DEPs) between day 0 vs day 3 and day 0 vs week 52.
DEPs were grouped in pathways identified in the KEGG database.

Results: In total, 86 serum samples from 16 patients were analyzed. Successful treatment resulted in the upregulation of
213 proteins and the downregulation of 221 proteins from day 0 to week 52. The majority of changes occurred within
10 days after treatment start. From week 24 to 52, during established full remission, the protein profile remained unchanged.
Forty-nine proteins were inversely regulated by GC and TCZ.

In response to GC pulse therapy, the 10 most significant DEPs included ANGPTL7, AREG, IL1RL1, MATN3, MMP3,
SPARCL1 (upregulated) and IL12A, IL12B, KLK10, SIGLEC6 (downregulated).

DEPs mapping to KEGG pathways of interest in GCA (day 0 vs day 3 and day 0 vs week 52, respectively) included: cytokine-
cytokine receptor interaction, the PI3K-AKT, JAK-STAT, IL17, TNF, NF-kappa B, Toll-like receptor and MAPK signaling
pathways.

Ten most significant differentially expressed proteins between day 0 vs day 3.
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Conclusion: The data unveil the biologic effects of GC. Several proteins having been erroneously proposed as disease-
activity markers (e.g. MMP3) were found to be induced by GC. TC and GC show in part contrasting effects on protein
expression. However, both, GC and TCZ showed effects on macrophage cytokines, such as CCL7, CCL18, or CSF1.

References1. Christ, et al. Lancet Rheumatol, 2021

Disclosure: L. Christ, Novartis, Gilead, Roche, Pfizer, Bristol-Myers Squibb(BMS); A. Gloor, None; F. Kollert, Roche;
T. Gaber, None; F. Buttgereit, Horizon Therapeutics, Roche, Abbvie, AstraZeneca, Gruenenthal, Mundipharma, Pfizer;
S. Reichenbach, None; P. Villiger, Roche, Merck/MSD, AbbVie/Abbott, Pfizer, Novartis, Amgen, Bristol-Myers
Squibb(BMS).
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Network plot of the top 5 KEGG pathways from day 0 vs week 52. Size in the figure legend refers to the number of proteins in each pathway. Esti-
mate in the figure legend indicates the log2 fold change from day 0 vs week 52.

940



Background/Purpose: Giant cell arteritis (GCA), the most common large vessel vasculitis, can cause irreversible vision loss
if untreated. Vascular ultrasound has been used with greater frequency to facilitate rapid, accurate diagnosis of GCA.
Though the temporal arteries and its branches and the axillary arteries are commonly included in the ultrasound evaluation
of GCA, the role of carotid artery ultrasonography remains unclear. Though the carotid artery may be affected in GCA and
show typical changes of vasculitis, the carotid artery is a common site of atherosclerosis, a potential confounder, and the
additional diagnostic value of the carotid ultrasound exam remains undefined. This study sought to determine whether ultra-
sound of the common carotid artery in addition to the temporal and axillary arteries improved diagnostic accuracy compared
to ultrasound of the temporal and axillary arteries alone.

Methods: A fast track clinic (FTC) was formed at the University of Washington in November 2017 to rapidly evaluate patients
referred for concern for GCA. All subjects received a vascular ultrasound for GCA. A positive ultrasound had either a tempo-
ral artery halo sign, or increased intima-media thickness (IMT) of a large vessel. The IMT cutoff used for the common carotid
artery was 1.5 mm.

Results: 177 subjects referred to the FTC from November, 2017 – June, 2022 for concern for suspected GCA completed
an ultrasound for GCA that included carotid ultrasound. 65 subjects were diagnosed with GCA by their rheumatologist.
48 subjects had positive ultrasound findings. 12 subjects diagnosed with GCA had positive common carotid artery ultra-
sounds, and of those 12, two subjects had isolated common carotid artery involvement without temporal or axillary involve-
ment. One of these two subjects presented with vision loss and had a positive temporal artery biopsy. The other subject was
diagnosed in the setting of elevated inflammatory markers and high clinical suspicion for GCA. Of the 112 subjects not diag-
nosed with GCA, 8 subjects had positive common carotid artery ultrasounds, and five of these eight subjects had isolated
common carotid artery involvement without temporal or axillary involvement. These 8 subjects with positive common carotid
artery ultrasounds who were not diagnosed with GCA were deemed unlikely to have GCA by their treating rheumatologist
based on clinical grounds. The sensitivity of ultrasound of the temporal, axillary and common carotid arteries was 64.6%
and specificity 89.2%. When evaluating just the temporal and axillary arteries without the common carotids, sensitivity was
61.5% and specificity was 93.8%. The positive predictive value of a positive carotid artery ultrasound in isolation with nega-
tive temporal and axillary findings was 28.6%.

Demographic features of patients referred to the FTC for concern for new onset GCA between 11/2017 and 6/2022 that had ultrasound for GCA
performed including common carotid ultrasound

Vascular ultrasound features of patients referred to the FTC for new onset GCA between 11/2017 and 6/2022
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Conclusion: Though common carotid artery ultrasound may rarely identify GCA in patients with otherwise normal temporal
and axillary arteries, the positive predictive value for GCA of isolated common carotid artery changes is poor and more likely
to represent a false positive in our cohort. Our data suggest that it is reasonable to exclude the common carotid artery ultra-
sound from the standard vascular ultrasound protocol when evaluating for GCA.

Disclosure: C. Oshinsky, None; A. Bays, None; I. Sacksen, None; E. Jernberg, None; R. zierler, None;
S. Pollock, None.

Abstract Number: 0473

Comprehensive Assessment of Cranial and Orbital Vasculature on MRI in
Patients with Giant Cell Arteritis

Rennie Rhee, Shubhasree Banerjee, Vatsal Bhatt, Madhura Tamhankar, Naomi Amudala, Sherry Chou, Morgan Burke,
Laurie Loevner, Peter Merkel and Jae Song, University of Pennsylvania, Philadelphia, PA

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (0458–0497) Vasculitis – Non-ANCA-Associated and Related Disorders Poster I: Giant Cell Arteritis
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: Vessel wall MRI depicts changes consistent with arterial wall inflammation. Unlike temporal artery
biopsy, MRI visualizes several full-length cranial arteries in a single scan mitigating sampling error. MRI also evaluates orbital
arteries posterior to the ocular globe, an area not visualized by ophthalmologic exam. While previous studies demonstrated
good diagnostic performance of MRI in evaluating temporal arteries in giant cell arteritis (GCA), little is known about changes
to other cranial and orbital arteries. This study compared MRI enhancement of multiple cranial and orbital arteries in patients
with GCA versus controls.
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Methods: Patients with suspected new or relapsing cranial GCA who underwent vessel wall brain and/or orbital MRI at presen-
tation were included in the study. A clinical diagnosis of active ocular GCA or non-ocular GCA was determined by a rheumatol-
ogist and/or ophthalmologist and confirmed retrospectively. All MR images were scored by a single radiologist blinded to clinical
data. Semi-quantitative integer scores of MRI enhancement were determined: cranial arteries were each scored 0, 1, 2, or
3 (score 2-3 defined as abnormal) and orbital structures were each scored 0, 1, or 2 (score 1-2 defined as abnormal). Fisher’s
exact test was used for group comparisons and Spearman’s rank for correlations between MRI scores and ESR/CRP levels.

Results: 36 patients had cranial arteries visualized on vessel wall MRI (final clinical diagnosis: 13 with GCA; 23 non-GCA)
and 40 patients had orbital structures visualized on MRI (final clinical diagnosis: 4 ocular GCA [confirmed on fundoscopy];
10 non-ocular GCA; 26 non-GCA). No patient in the non-GCA group had abnormal cranial artery enhancement. Among
patients diagnosed with GCA, enhancement was observed in multiple arteries known to be affected by GCA with the most
common being the temporal arteries (80%) and occipital arteries (58%)(Figure 1). MRI depicted multiple enhancing orbital
structures which corresponded with vascular territories known to contribute to ischemic optic neuropathy in GCA (Figure 2).
Orbital enhancement was observed in both ocular and non-ocular GCA (all P > 0.05). Example MR images are shown in
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Figure 3 including a patient with monocular vision loss who had bilateral orbital enhancement on MRI. Higher CRP levels
were associated with higher composite and mean orbital MRI scores (ρ = 0.7, P = 0.02); no associations were found with
cranial artery scores and ESR or CRP. In four (11%) of the 36 brain MRIs, a separate clinically important abnormality was
found including stroke, malignancy, or aneurysm.

Conclusion: Beyond the temporal arteries, MRI identifies abnormal enhancement of multiple cranial and orbital arteries in
patients with GCA all in a single scan. Compared to temporal artery ultrasound and biopsy, cross-sectional MR imaging
examines a broader range of arterial territories including the most feared complication of orbital involvement. Future applica-
tions of vessel wall MRI in GCA may include risk stratification (e.g., subclinical orbital involvement), disease classification, dis-
ease activity assessment, and understanding disease pathophysiology.

Disclosure: R. Rhee, None; S. Banerjee, None; V. Bhatt, None; M. Tamhankar, None; N. Amudala, None; S. Chou,
None; M. Burke, None; L. Loevner, Guerbet; P. Merkel, AbbVie, AstraZeneca, Boeringher-Ingelheim, Bristol-Myers
Squibb, ChemoCentryx, Forbius, Genentech/Roche, Genzyme/Sanofi, GlaxoSmithKline, InflaRx, Neutrolis, Takeda,
CSL Behring, Dynacure, EMDSerono, Immagene, Jannsen, Kiniksa, Magenta, Novartis, Pfizer, Q32, Regeneron, Spar-
row, Eicos, Electra, Kyverna, UpToDate; J. Song, None.
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Background/Purpose: Tocilizumab (TCZ) has shown to be useful in the treatment of large-vessel vasculitis, including giant
cell arteritis (GCA). There is general agreement on the initial and the standard maintenance dose of TCZ. However, informa-
tion on duration and optimization of TCZ in GCA is really scarce./

Our aim was to assess the effectiveness and safety of TCZ therapy optimization in an unselected wide series of GCA in real-
world clinical practice.
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Methods: Multicenter study on 471 patients with GCA who received TCZ therapy. Once complete remission was reached
(n=231) TCZ was optimized in 125 patients. We compared patients in whom TCZ was optimized (TCZOPT group) or not
(TCZNON-OPT group). Complete remission was defined as normalization of clinical and analytical (CRP and ESR) data. Opti-
mization was done by decreasing the dose and/or prolonging the TCZ dosing interval progressively. We performed a com-
parison in effectiveness and safety parameters between optimized and non-optimized patients.

Results:We evaluated 231 GCA patients treated with TCZ with complete remission. No demographic or laboratory data dif-
ferences was observed at TCZ onset between both groups (TABLE). The mean prednisone dose was higher in the TCZNON-
OPT group at TCZ onset. The first TCZ optimization was performed after a median [25-75th] follow-up of 12 [6-17] months.

The median prednisone dose at first TCZ optimization was 2.5 [0-5] mg/day. At the end of follow-up prolonged remission
was observed in 78.2% of TCZOPT group compared with 66.7% in the TCZNON-OPT group (p= 0.001) (FIGURE). Seven
(5.6%) of the 125 optimized cases relapsed. Serious adverse events were similar in both groups, while serious infections
were more frequent in the TCZNON-OPT group (p=0.009).

Conclusion: Once complete remission is reached in GCA patients under TCZ treatment, optimization of biologic may be
performed. Based on our experience it could be performed by reducing the dose or by prolonging dosing interval of TCZ.
It seems to be an effective and safe practice.

Disclosure: F. Benavides Villanueva, None; C. Corrales, None; J. Loricera, Novartis, UCB, Celgene, Roche;
M. Calder�on-Goercke, None; C. Moriano, None; S. Castañeda, Roche; F. NARVAEZ, None; V. Aldasoro, None;
O. Maiz, None; R. Melero, None; J. Villa, None; P. Vela-Casampere, None; S. Romero Yuste, Pfizer, Lilly, AbbVie,
Biogen, Sanofi; J. Callejas, None; E. De Miguel, None; E. Galíndez-Agirregoikoa, None; F. Sivera, None;
J. Fern�andez-L�opez, None; C. Galisteo, None; I. Ferraz Amaro, AbbVie/Abbott, Merck/MSD, Janssen, Roche, Abb-
Vie/Abbott, Pfizer, Roche, Amgen, Celgene, Merck/MSD; J. SANCHEZ MARTIN, None; L. S�anchez-Bilbao, Eli Lilly;
J. Hern�andez, None; M. Gonzalez Gay, None; R. Blanco, Eli Lilly, Pfizer, Roche, Janssen, MSD, AbbVie, Amgen,
AstraZeneca, Bristol Myers Squibb, Galapagos, Novartis, Sanofi.
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Background/Purpose: The incidence rate of giant cell arteritis (GCA) is poorly studied in France. Therefore, we conducted a
national hospital database study to assess the overall and regional incidence rates of GCA in France, including overseas
territories.
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Methods: Through the national hospitalization database of all patients hospitalized in France, new incidental GCA was iden-
tified using ICD-10 medical codes (M31.5 = GCA; M31.6 = GCA and polymyalgia rheumatica [PMR]) during 2013-2019. The
regional incidences were analysed by graphical methods and Poisson regression.

Results: From 2013 to 2019, 16,540 patients were newly diagnosed with GCA+/- PMR through hospital recruitment in
French territory, of which 16,436 were detected in continental France and 104 in overseas areas.

A mean of 2363 (range: 2170-2722) new GCA diagnoses were made each year in France. Sixty-five percent of cases were
females. The age repartition was as follows: 5.2% of GCA patients were between 50 and 59 years old, 22.1%were between
60 and 69, 37.3% were between 70-79 and 35.5% were over 80.

Table 1. Standardized incidence rates of GCA in the 13 main (in bold) and 22 historical (in italic) regions in continental France.
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Incidence rates did not significantly vary each year during the study period; however, the use of a temporal artery biopsy to
diagnose GCA significantly decreased, from 61% in 2013 to 38% in 2019 (p< 0.0001).

The crude incidence rates of GCA+/-PMR per 100,000 persons aged ≥50 years were 9.64 [9.50—9.79] in continental
France and 2.91 [2.35—3.47] in overseas areas. The crude incidence rate was 11.43 [11.21—11.65]) in females and 7.50
[7.31—7.70] in males (p< 0.0001). The incidence rate of GCA+/- PMR increased with age, from 50-54 to 80-85 years old
in women and from 50-54 to 85-89 in men. It decreased in both sexes thereafter.

The detailed standard incident rates (SIRs) of GCA +/- PMR in the recently reformed 13 and 22 old continental French
regions are shown in Table 1, Figure 1A and B. In overseas areas, the SIR of GCA+/- PMR was 3.45 [2.77–4.12].

At a departmental level (97 continental departments, Figure 1C), a gradient was noted with increasing SIRs from east to west
(β= -0,016 [-0,023 – -0,009], p< 10-3). No significant north–south gradient was observed.

Conclusion: This French nationwide study provides new and dynamic insights regarding GCA +/- PMR incident rates at the
country and regional levels. Important rate differences were observed between continental France and the overseas areas.

Disclosure: H. De Boysson, None; L. GUITTET, None; D. CERASUOLO, None; R. MORELLO, None; S. DESHAYES,
None; A. Aouba, Roche.

Figure 1. Standardized incident rates of GCA +/- PMR in the 13 newmain regions (A), in the 22 former regions (B) and in the 97 continental (includ-
ing Corsica) departments (C). Numbers on the Figure 1B refer to the French historical regions described in Table 1.
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Background/Purpose: Permanent vision loss (PVL) remains the most feared complication of giant cell arteritis (GCA). In
recent years, fast track clinic approaches for early GCA diagnosis have been described to reduce the incidence of PVL (1).
We aim to examine patient and referral characteristics and trends in the incidence of PVL over the past 15 years.

Methods: Retrospective analysis of a longitudinal cohort of patients with suspected GCA treated at the University Hospital
Basel between December 2006 and May 2021. We analyzed demographic data, symptoms, laboratory and imaging find-
ings, and treatment. Time from first symptom to vision loss, to first physician contact and to steroid initiation was assessed.
Only patients who were followed for at least 6 months after GCA diagnosis were included. PVL was defined as persisting
complete or partial vision loss in at least one eye.

Results: The cohort includes 740 patients with suspicion of GCA. Of those, 311 patients were newly diagnosed with GCA.
282 (mean age 72.9 ± 8.3 years, 64% females) fulfilled inclusion criteria. Among these, 47 patients (17%) developed PVL. In
43 (91%) patients, PVL manifested at GCA diagnosis whereas in 4 (9%) patients, PVL developed more than one month after
diagnosis (median time from GCA diagnosis to first visual symptom 59.5 days (IQR 42.3-90.5 days)). AION was the most
common cause of PVL (Table 1). Characteristics of patients with and without PVL are similar to previous reports (Table 2).
Patients with PVL were older, had more frequent hypertension, diabetes, and jaw claudication. Polymyalgia symptoms at
diagnosis were less frequent among PVL patients. The incidence of PVL over 15 years remained constant (Figure 1).
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Of the patients who developed PVL, the majority sought first medical contact because of new-onset visual symptoms (n=40,
85%). However, 27 (57%) patients with PVL reported having other cranial or systemic symptoms before the onset of visual
manifestations with a median time from first symptom until first contact with their general practitioners (GP) of 21.0 days (IQR
9.5-31 days). The median time from first GP contact until steroid initiation was 0.0 days (IQR 0-1 days) in all patients who
developed PVL.
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Conclusion: In most patients, PVL manifested at diagnosis and only few cases developed PVL while being under treatment.
Known risk factors for arteriosclerosis are significantly associated with PVL in our cohort. Despite immediate initiation of ste-
roid treatment after first GP contact, incidence of PVL at GCA diagnosis does not decline since 2006, because in most
patients PVL manifests before the first contact with GPs. However, more than half of the patients with PVL reported GCA
symptoms other than ocular, which occurred a median of 25.0 days before the onset of visual disturbances. Thus, earlier
diagnosis and treatment is possible. Education of patients and public as well as training of GPs is needed to shorten the time
from first GCA associated symptom to start of treatment and hence to reduce the frequency of PVL.

References:1. Monti S, Bartoletti A, Bellis E, Delvino P, Montecucco C. Fast-Track Ultrasound Clinic for the Diagnosis
of Giant Cell Arteritis Changes the Prognosis of the Disease but Not the Risk of Future Relapse. Front Med (Lausanne).
2020;7:589794.

Disclosure: A. Hemmig, None; M. Aschwanden, None; S. Seiler, None; C. Berger, None; P. Köhn, None;
N. Mensch, None; D. Staub, None; M. Stegert, None; S. Imfeld, None; T. Daikeler, None.
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Figure 1: Incidence of PVL over the last 15 years.
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Background/Purpose:We analyzed whether the use of beta-blockers in addition to conventional care in patients with Giant
cell arteritis (GCA) and large vessel vasculitis (LVV) can help reduce the risk of aortic dilatation.

Methods: We conducted a monocentric retrospective study including 65 consecutive patients with GCA-related LVV who
all underwent a control of aorta morphology during follow-up. We created a vascular score ranging from 0, i.e. no cardiovas-
cular (CV) risk factor or event, to 1, i.e. multiple CV risk factors and events, to quantify the impact of CV risk factors and/or
previous CV events on the prescription of beta-blockers, as well as on the risk of aortic dilation development.

Results: The characteristics at diagnosis of the 65 GCA patients with LVV are indicated in Table 1. At the time of GCA diag-
nosis, 15 (23%) patients took beta-blockers which they continued thereafter. The vascular score was significantly higher in
patients who received beta-blockers (0.25 [0.125–0.625] in patients with beta-blockers vs. 0.125 [0–0.625] in patients with-
out, p< 0.0001; Table 1). No difference regarding GCA characteristics and treatment was observed when comparing
patients with and without beta-blockers (Table 1).

The median follow-up was 91 [25–163] months in GCA patients with beta-blockers, and 61 [14–248] months in GCA
patients without beta-blockers (p=0.13). The last control imaging of the aorta was performed in all patients 26 [6–144]
months after the first imaging.

A new aortic dilation, not observed on the first imaging, was detected in 15 (23%) patients and none of them were receiving
beta-blockers. Survival without new aortic dilation in patients with and without beta-blockers is shown in Figure 1 (log-rank:
p=0.009). These 15 patients did not exhibit a higher vascular score than patients without aortic dilation (0.125 [0–0.375] in
patients who developed an aortic dilation vs. 0.125 [0–0.625] in those without aortic dilation, p=0.38). Aortic dilation was

Table 1. Characteristics at baseline and during the follow-up of GCA patients with large vessel vasculitis, with and without beta-blockers
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detected 38 [6–120] months after the first imaging and developed on an aortic segment which was inflamed on the first
imaging, of the thoracic section in 14 and of the abdominal section in 1.

The death rate was not different in patients with and without beta-blockers, as well as in patients with and without aortic
dilation.

Conclusion: This study is the first to suggest that beta-blockers in addition to conventional care in patients with GCA and
LVV may help reduce the risk of aortic dilatation during follow-up, as in non-inflammatory aortic diseases.

Disclosure: H. De Boysson, None; A. DUMONT, None; S. DESHAYES, None; A. Nguyen, SANOFI GENZYME;
A. Aouba, Roche.
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Background/Purpose: It has been reported that 20-50% of patients with PMR have subclinical GCA. The natural history of
US-defined subclinical GCA in PMR is not known.

Methods: Twenty five newly-diagnosed PMR patients who met a clinical diagnosis for PMR, verified by 2 rheumatologists,
were examined by US. US of all 6 branches of the superficial temporal arteries and both axillary arteries was performed using
a GE P9 device. Sonographic abnormalities considered indicative of vasculitis in the temporal arteries included the halo sign
(Fig. 1) and non-compressible arteries with a thickened intima-media complex. In the axillary arteries, a halo sign and an

Figure 1. Survival without aortic dilation in patients with GCA-related large vessel vasculitis, with or without beta-blockers.
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intima-media thickness of >1.0mmwas considered positive. Follow-up consultations after 1 year were undertaken to review
the clinical diagnosis. In our subclinical GCA group, a PMR-dose steroid taper was used in those with a prompt clinical
response, a GCA-dose steroid taper was initiated for those who subsequently flared and Tocilizumab was initiated in the
event of a second flare.

Results: Our cohort consisted of 64% females (n=16) with a mean age of 67 years (range 50-84). 2012 ACR/EULAR clas-
sification criteria were met in 16/25 patients (primarily due to prior corticosteroid use in primary care resulting in normal
ESR/CRP).

Five patients (20%) were identified as having subclinical GCA on US (5/5 met 2012 ACR/EULAR PMR classification criteria,
0/5 met ACR GCA classification criteria). Temporal artery involvement was identified in 5/5, with axillary involvement in 1/5.
Mean halo count was 3 (range 1-5) and mean halo score was 21.2 (range 17-29).Two patients were managed with an initial
PMR-dose of prednisolone but relapsed. Three patients were treated with an initial GCA-dose of steroids, all of whom
relapsed.

At a median of 12 months follow up 1/20 (5%) of the PMR-only cohort had developed clinical signs of GCA. 5/5 (100%) of
the subclinical GCA cohort had developed a clinical diagnosis of GCA with 3/5 requiring an increase in steroid dose and
2/5 requiring Tocilizumab. At 12 months follow up 0% of patients had developed ischaemic complications.

Conclusion: Our study indicates that a single screening US of temporal and axillary arteries accurately identified 83.3% of
patients with subclinical GCA in an inception PMR cohort. Our experience indicates that these patients are likely to be resis-
tant to PMR-dose steroids and ultimately may require biologic therapy.

Disclosure: C. Kirby, None; R. Flood, None; R. Mullan, None; G. Murphy, AbbVie/Abbott; D. Kane, AbbVie/Abbott.

Figure 1: Longitudinal view of the frontal branch of the superficial temporal artery, demonstrating a halo sign, as indicated by the anechoic region
(yellow arrow) surrounding the inner Doppler (blue arrow) signal.
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Background/Purpose: In recent years, Temporal Artery US (TAUS) has become a reliable alternative to biopsy for diagnos-
ing GCA. However, normalisation of pathologic findings have been described as early as 2 days to as late as 7 months after
initiation of treatment. Additionally, use of anti-interleukin-6 therapies makes interpretation of ESR and CRP unreliable. Here,
we evaluate to role of US in monitoring GCA disease activity.

Methods: We performed a prospective study of all newly diagnosed GCA patients (clinical diagnosis, verified by 2 rheuma-
tologists after 6 months) who had a positive baseline vascular ultrasound (n= 57) presenting to our Rapid Access GCA clinic
over 18 months. US of all 6 branches of the TAs and both axillary arteries was performed on all patients using a GE P9
device. Sonographic abnormalities considered indicative of vasculitis in the temporal arteries included the halo sign and
non-compressible arteries with a thickened intima-media complex. In the axillary arteries, a halo sign and an intima-media
thickness of >1.0mmwas considered positive. To quantify the degree of vasculitis, we calculated a Halo Count (HC, number
of branches with halo present) and Halo Score (HS, table 1) at each follow-up visit (1, 3, 6 ,12 months). We performed Inde-
pendent and Paired Samples T-tests assess the utility of HC and HS in diagnosing and monitoring GCA.

Results: Our cohort consisted of 61%males (n=35) with a mean age of 74.4 years. Baseline HC, HS, CRP and interleukin-6
(but not ESR) correlated with physician-verified diagnosis at 6 months (p< 0.05 for all). Mean HC (Fig. 1) and HS (Fig. 2) for

Table 1: Each arterial branch is assigned a score based on the maximal intima-media thickness (IMT) identified in that branch. IMT ranges
(in millimetres) and their corresponding scores are outlined. Values for axillary arteries are multiplied by 3 to account for it having fewer branches.
The scores are added to give a Total Halo Score, with a maximum value of 48. Halo scores are evaluated on serial scans to assess for wall-
thickness regression. STA = Superficial Temporal Artery (5).
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our cohort decreased at each study time-point (p< 0.005 for reductions between each time-point). Baseline HC and HS, but
not ESR or CRP, correlated with future biologic requirement (n=19) (p< 0.05 for HC and HS).

Conclusion: Halo quantification using HC and HS can aid in diagnosing GCA with higher scores correlating with physician-
verified diagnosis at 6 months. Additionally, our study shows that US may be useful in monitoring GCA disease activity and
may replace conventional biomarkers for this purpose. Higher baseline HC and HS also identify which patients require future
biologic therapy.

Disclosure: C. Kirby, None; R. Flood, None; R. Mullan, None; G. Murphy, AbbVie/Abbott; D. Kane, AbbVie/Abbott.
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Treatment of Giant Cell Arteritis Patients with Ultra-short
Glucocorticoids and Tocilizumab: Role of Imaging in a Prospective Study

Francesco Muratore1, Giulia Cassone2, Chiara Marvisi3, ELENA GALLI1, Luigi Boiardi1, GIULIA BESUTTI1, Lucia
Spaggiari1, MASSIMILIANO CASALI1, Pamela Mancuso1, Annibale Versari1, Paolo Giorgi Rossi1 and Carlo Salvarani4,
1Azienda Unità Sanitaria Locale-IRCCS di Reggio Emilia, Reggio Emilia, Italy, 2Università di Modena e Reggio Emilia,
Modena, Italy, 3Università di Modena e Reggio Emilia and National Institute of Arthritis & Musculoskeletal & Skin
Diseases, National Institutes of Health, Bethesda, MD, 4Azienda Unità Sanitaria Locale-IRCCS di Reggio Emilia, Università
di Modena e Reggio Emilia, Reggio Emilia, Italy

Figure 1: Mean Halo Counts decreased at each study time-point (1, 3, 6, 12 months) from baseline values in a cohort of 57 patients with GCA
diagnosed on US.

Figure 2: Mean Halo Scores decreased at each study time-point (1, 3, 6, 12 months) from baseline values in a cohort of 57 patients with GCA
diagnosed on US.
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Background/Purpose: To evaluate the clinical and functional/morphological imaging response in a series of active large
vessel (LV)-GCA patients treated with tocilizumab (TCZ) monotherapy after ultra-short-term glucocorticoids (GCs).

Methods: In this single-arm, single center, open-label clinical trial we enrolled patients with active LV-GCA according to the
following criteria:

PET/CT showing vascular FDG uptake ≥2 in at least one vascular district and at least one among

1. ESR >40 mm/h or CRP >10 mg/L
2. Cranial or systemic manifestations of GCA or polymyalgia rheumatica (PMR)
Patients taking more than 10 mg/day of prednisone (or equivalent) for more than 10 consecutive days in the previous three
months were excluded.

All patients received 500 mg per day methylprednisolone intravenously for three consecutive days, and weekly subcutane-
ous TCZ injections from day 3 until week 52. PET/CT was performed in all patients at baseline and at week 24 and 52. PET-
VAS was calculated by one nuclear medicine specialist, and the diameters of the aorta were measured by a radiologist at
4 different levels. Any change of ≥5mm on serial CT was considered significant progression of vascular damage. Remission
was defined as the absence of any clinical symptoms directly attributable to GCA, including normalization of CRP and ESR,
and absence of new/worsened vascular damage at CT.
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The primary endpoints were the reduction of PETVAS at week 24 and 52 compared with baseline and the proportion of
patients with relapse-free remission at week 24 and 52. Secondary endpoint was the proportion of patients with aortic dila-
tion at week 24 and 52. This study is registered with ClinicalTrials.gov, NCT05394909.

Results: From March 2019 to November 2020 18 patients were included. Baseline characteristics of the study cohort are
reported in Table 1. Compared to baseline value, a significant reduction of PETVAS was observed at week 24 and 52 (Table 2).
13 of 18 patients (72%, 95% CI 47-90) achieved relapse-free remission at week 24, and 10 (56%, 95% CI 31-78) maintained
relapse-free remission until week 52. At week 24 and 52 no patient showed new aortic dilation. However, 3 dilated patients at
baseline showed significant increase of aortic diameter (≥5 mm) at week 24, and one further dilated patient showed significant
increase of aortic diameter at week 52. Overall, 2 (11%) of 18 patients did not respond to treatment, and rescue GC treatment
was necessary. One patient discontinued TCZ at week 44 because of adverse event (cutaneous rash), and one patient received
TCZ every other week due to recurring neutropenia. One patient underwent aortic aneurysm surgical repair at week 44.

Conclusion: Ultra-short GCs and TCZ controlled the clinical symptoms of GCA, lowered acute phase responses and led to
a significant reduction of vascular inflammation in many patients with active LV-GCA. Four of 18 patients (22%) showed sig-
nificant increase in aortic diameters on serial CT. The effect of TCZ on progression of aortic damage needs larger prospec-
tive studies.

Disclosure: F. Muratore, None; G. Cassone, None; C. Marvisi, None; E. GALLI, None; L. Boiardi, None;
G. BESUTTI, None; L. Spaggiari, None; M. CASALI, None; P. Mancuso, None; A. Versari, None; P. Giorgi Rossi,
None; C. Salvarani, None.
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Background/Purpose: Oral glucocorticoids (GC) are the mainstay of treatment for giant cell arteritis (GCA) but chronic
exposure to GC is associated with serious comorbidities. The objective of this study was to determine the GC exposure
and risk of GC-related adverse events (AEs) in GCA, validating the Glucocorticoid Toxicity Index (GTI) (1,2) in a cohort of
real-world patients.

Methods: 140 consecutive patients with GCA were enrolled in this retrospective monocentric study. All patients were older
than 50 years of age, met the 1990 ACR criteria for GCA and/or had the evidence of a large vessel vasculitis at FDG-PET/CT
scan. Patients’ clinical data were collected from clinical charts, calculating GC cumulative dose and GTI at baseline and in
the following 5 years.

Results: 140 patients were enrolled in the study: median (IQR) age at diagnosis 74 (67-79), Female: 97 (69%), Male:
43 (31%). According to vascular involvement patients were classified in cranial-GCA (C-GCA, n:91), large vessel-GCA (LV-
GCA, n:21) and cranial and large vessel-GCA (LV-C-GCA, n:28). Furthermore, 50 (36%) patients were treated with only
GC, 44 (31%) with GC+methotrexate (MTX), 46 (33%) with GC+tocilizumab (in 20 cases TCZ was started in the first
3 months after diagnosis: early-TCZ, in 26 cases after 3 months for relapses or AEs: late-TCZ).

During the follow up, 57 (41%) patients presented at least one relapse. In the GC group 22 relapses in 18 patients were
reported, in MTX group 33 relapses in 25 patients (with 15 relapses before and 18 after MTX start), in early-TCZ group no
relapses were reported, in late-TCZ group 21 relapses in 14 patients (with 17 relapses before and 4 after TCZ start) were
reported.

Median cumulative GC doses after 1 and 5 years were respectively 7.9 (6.3-9.8) gr and 16.5 (13.8-18.9) gr in GC group, 8.7
(5.9-10.0) gr and 16.5 (13.2-20.7) gr in MTX group, 7.1 (5.5-8.0) gr and 13.3 (12.8-13.7) gr in early-TCZ and 7.7 (6.2-11.1)
gr and 19.7 (12.2-23.8) gr in late-TCZ.

Eighty-eight percent of patients developed at least one GC-AE, with infections and hypertension being the most common
reported AEs (42% e 44%, respectively). Median GTI-CWS (Cumulative Worsening Score) after 1 year was 65 (20-137) in
GC, 63 (10-95) in MTX, 51 (33-116) in TCZ-early, 44 (0-91) in TCZ-late. Median GTI-CWS after 5 years was
219 (118-240) in GC, 137 (65-206) in MTX, 147 (146-147) in TCZ-early, 200 (121-231) in TCZ-late. A correlation between
GTI-CWS and the GC cumulative dose was found (after 5 years r: 0.295, p: 0.026).

Conclusion: Chronic GC treatment is associated with a high risk of developing comorbidities. GTI score demonstrated to
be an effective tool to assess GC-related AEs and proved to correlate with GC cumulative dose.

TCZ confirmed its efficacy in reducing relapse rate, both in early and late-TCZ groups. TCZ showed for the first time in a real-
life cohort a GC sparing effect, with a 19% reduction in GC cumulative dose and a 33% reduction in GTI-CWS in 5 years
(comparing GC group vs early-TCZ group).

References: (1) Glucocorticoid Toxicity Index (Copyright © 2016, 2018. Massachusetts General Hospital. All rights
reserved.) (2) Miloslavsky EM et al. Ann Rheum Dis. 2017 doi: 10.1136/annrheumdis-2016-210002.

Disclosure: F. Regola, None; J. Mora, None; G. Bosio, None; L. Andreoli, GlaxoSmithKlein(GSK), Janssen, Novartis,
UCB, Werfen; F. Franceschini, None; P. Toniati, None.
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Background/Purpose: Giant cell arteritis (GCA) is an inflammatory disease of large and medium-sized arteries. MiRNAs
(miR) are small, non-coding RNAs that inhibit gene expression at post-transcriptional level. Several miRNAs have been
reported as deregulated in temporal artery biopsies (TABs) from patients with GCA, but their role is still unknown. The pres-
ent study aimed to investigate the effects of miR-146a and -146b on pathways relevant for GCA. These miRNAs have been
found highly up-regulated in inflamed TABs from patients with GCA by our team and other two groups (Bolha L et al, Kuret
T et al).

Methods: To identify upstream regulators of miR-146a and -146b expression, five primary cultures obtained from TABs
were treated in vitro for 24 hours with cytokines known to be expressed in GCA lesions: IL-1β, IL-6, soluble IL-6R, IL-17,
IL-22, IFNγ. Correlations between cytokine mRNA levels and miRNA levels were determined in inflamed TABs from
38 patients with GCA. To identify downstream effects of miR-146a and -146b, the primary cultures obtained from TABs
and commercial human aortic endothelial and smooth muscle cells (HAoECs and HAoSMCs) were transfected with syn-
thetic miR-146a and -146b to mimic miRNA activities. Results were compared with those obtained after transfection with
a negative control oligonucleotide. Cell viability, miRNA and target gene expression, cytokine levels in culture supernatants
were assayed after 6 days of treatment. Cell viability was determined by the WST-1 assay. MiRNA and gene expression
were evaluated by real-time PCR. Cytokine levels in culture supernatants were measured by a multiplex bead-based assay.

Results: Treatment of primary cultures obtained from TABs with IL-1β and IL-17 increased miR-146a expression while
treatment with IL-1β, IL-6 plus soluble IL-6R and IFNγ increased miR-146b expression. In inflamed TABs, mRNA levels of
IFNγ correlated with levels of miR-146a (r=0.70, p< 0.0001) and mRNA levels of IL-1β correlated with levels of miR-146b
(r=0.47, p=0.0032). Instead, no correlations were found between IL-6 or soluble IL-6R mRNAs and miR-146a or miR-
146b levels. IL-17 gene expression was not detected. Transfection of miRNA mimics in cell cultures effectively increased
miR-146a and -146b expression from 40 to 20000 fold. Following transfection, viability decreased in primary cultures from
TABs (p< 0.05) but it did not change in HAoECs and HAoSMCs. Moreover, transfection of miR-146a and -146b mimics
increased intercellular adhesion molecule-1 gene expression and production in soluble form by primary cultures from TABs
(p< 0.05) but not by HAoECs and HAoSMCs. The negative control oligonucleotide did not have significant effects. Expres-
sion and/or production of IL-6, IL-8, vascular cell adhesion molecule, matrix metalloproteinase-2 (MMP-2), MMP-9,
platelet-derived growth factor, epidermal growth factor, angiopoietin-1 were not affected.

Conclusion: Increased expression of miR-146a and -146b in GCA appeared to be driven by inflammatory cytokines (e.g. IL-
1β, IFNγ) and to regulate viability and expression of adhesion molecules in cells from TABs. We thus hypothesize that miR-
146a and -146b might modulate arterial microenvironment and leukocyte recruitment in GCA.
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Background/Purpose: The detection of temporal arterial abnormalities (TA) is one of the ACR 1990 criteria to define the
diagnosis of cranial Giant Cell Arteritis (GCA). However, there is a lack of data concernig clinical examination and the subse-
quent temporal artery biopsy (TAB) results of the same biopsied vessel.

Sonographic scan of temporal artery (frontal branch) in GCA patient

Table 1: Clinical and ultrasound examination data of the superficial temporal arteries (frontal branch)
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Evaluate the predictive value of the physical temporal artery examination on the TAB result in patients with suspected GCA.

Methods: All consecutive patients with suspected diagnosis of cranial GCA seen at our center between 01.01.2018 and
31.12.2021 entered the study. All patients underwent a complete clinical examination, laboratory investigations (including
determination of ESR and CRP), physical examination of the superficial temporal arteries (PTA), concerning presence of pain
(P), reduced or absent pulse (R) and thickening (T). All patients underwent arterial ultrasound (US) followed by a TAB of the
most US involved frontal branches. The presence of inflammatory infiltrate of the vessel wall or the inflammation of the adven-
titial blood vessel were considered positive for the presence of arteritis. The clinical features of the biopsied vessel were com-
pared with the histological results by chi square test and the correspondent OR with 95% CI. Sensitivity, specificity, positive
and negative predictive values (PPV and NPV), negative and positive LR (PLR and NLR) and Accuracy, were calculated for
each single clinical abnormalities detected by PTA.

Results: 108 patients entered the study [F 64 (59%)], mean age 73 + 9, positive TAB 59 (55%). At physical examination of
the biopsied vessel P was reported in 16 cases (27%) of TAB positive vs 12 (25%) in TAB negative group (p = 0.804, OR
1.12; 95% CI 0.47-2.66). R in 15 TAB positive (25.4%) vs 3 (6.3%) (p = 0.009, OR 5.11; 95% CI 1.38-18.9) and T in
18 TAB positive (30.5%) vs 2 (4.2%) (p < 0.001, OR 10.00; 95% CI 2.21-48.18). Anyone (T or P or R) in 34 TAB positive
(56.7%) vs 14 (29.2%), (p = 0.004, OR 3.18; 95% CI 1.42-7.10). Presence of T or R in 27 TAB positive (45%) vs 5 (10.4%)
(p < 0.001, OR 7.04; 95% CI 2.44-20.24). Sensitivity, specificity, PPV, NPV, PLR, NLR and Accuracy of any singular PTA
data and US examination, are shown in table 1.

Conclusion: Clinical examination of the temporal arteries in patients with suspected GCA (in particular reduced pulse and
arterial thickening) is predictive of histological positivity of the TAB.

Disclosure: G. Germanò, None; P. macchioni, None; G. Klinowski, None; A. Cavazza, None; L. Boiardi, None;
C. Salvarani, None.
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Background/Purpose: The aim of this study was to estimate the timing of relapse, the prevalence of multiple relapses and
the predictors of relapse in patients with giant cell arteritis (GCA).

Methods: PubMed, Embase and Cochrane databases were searched from inception till November, 30 2021. Outcome
measures include cumulative relapse rate (CRR) of first relapse at year 1, 2, and 5 after treatment initiation, CRR of second
and third relapse and predictors of relapse. A random-effects model was used.
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Results: Thirty studies (2595 patients) were included for timing of relapse, 16 studies (1947 patients) for prevalence of mul-
tiple relapses and 40 studies (4213 patients) for predictors of relapse. One-year, 2-year and 5-year CRRs were 32.0% [95%
CI 22.4 – 43.6%], 44.3% [95%CI 30.5 – 59.1%], and 46.6% [95%CI 27.2 – 67.1%], respectively. The duration of scheduled
glucocorticoid therapy was negatively associated with the 1-year CRR (p = 0.05). CRR of second and third relapse were
29.6% [95% CI 20.6 – 40.0] and 16.9% [95% CI 8.0 – 32.5%], respectively. Female sex (OR 1.43) and large vessel involve-
ment (OR 2.04) were predictors of relapse.

Conclusion: Relapse occurred in almost half of GCA patients mainly during the first two years after diagnosis. One in three
patients had multiple relapses. The optimal glucocorticoid tapering schedule, which seeks a balance between the lowest
relapse risk and the shortest glucocorticoid duration, needs to be determined in future studies. Longer scheduled

Figure 1: Forest plot of the cumulative relapse rate of first relapse at year 1, 2 and 5 after treatment initiation.

963



glucocorticoid therapy or early introduction of glucocorticoid-sparing agents may be warranted in female patients and
patients with large vessel involvement.

Figure 2: Forest plot of the cumulative relapse rate of second and third relapse
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Disclosure: L. Moreel, None; A. Betrains, None; G. Molenberghs, None; S. Vanderschueren, None;
D. Blockmans, None.

Figure 3: Forest plot of predictors of relapse A. Binary predictors B. Continuous predictors
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Assessing the Effectiveness of Tocilizumab in Newly Diagnosed Giant Cell
Arteritis versus Refractory/recurrent Giant Cell Arteritis in Clinical
Practice
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Background/Purpose: Tocilizumab (TCZ) is the only biologic drug approved in giant cell arteritis (GCA), based in two clinical
trials (CT) (1,2). CT included selected patients who may differ from those of clinical practice (CP). A high proportion of GCA
patients treated with TCZ in CT had a newly diagnosed GCA, whereas in CP, most of them are refractory/recurrent GCA
(3,4). Although in CT the efficacy of TCZ seems to be similar in patients with newly diagnosed GCA and in patients with
refractory/recurrent GCA, in CP it is not documented.

The purpose of this study is to compare in CP, the effectiveness and safety of TCZ in newly diagnosed vs refractory/
recurrent GCA.

Methods: Multicentre observational study on 471 GCA patients treated with TCZ. GCA was diagnosed by: a) ACR criteria,
and/or b) temporal artery biopsy, and/or c) imaging techniques.A comparative study between patients with newly diag-
nosed GCA (< 6 weeks) and those with refractory/recurrent GCA ( >6 weeks) (according to GiACTA study definitions) (2).
Sustained remission was based on EULAR definitions (5).

Results: The 471 GCA patients were divided into 2 subgroups: a) newly diagnosed GCA (n=91) and b) refractory/recurrent
GCA (n=380) (TABLE).No significant differences were observed between both groups in sustained remission, although a
greater tendency towards sustained remission is observed in newly diagnosed than in refractory/recurrent GCA patients
(FIGURE). The decrease in glucocorticoids dose was faster in the first three months in the newly diagnosed GCA group,
but thereafter, was similar in both groups, as well as the appearance of relevant adverse events and serious infections.
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Conclusion: The effectiveness and safety of TCZ seems to be similar in patients with newly diagnosed GCA and in patients
with refractory/recurrent GCA.

References
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Background/Purpose: Diagnosing giant cell arteritis GCA is notoriously challenging, as there are no reliable blood bio-
markers and temporal artery biopsy (TAB) has a sensitivity of only approximately 80%. Thus, patients suffer both from
missed diagnoses and over-treatment. This study seeks to identify differentially expressed genes (DEGs) in the blood and
TAB of patients with GCA relative to controls, as determined by RNA-sequencing (RNA-Seq).

Methods: Blood (PAXgene tubes) and formalin-fixed paraffin-embedded TAB tissue from patients undergoing a workup for
suspected GCA were evaluated by RNA-Seq. Samples representative of biopsy positive GCA, biopsy negative GCA (nega-
tive biopsy but clinically diagnosed with GCA), polymyalgia rheumatica (PMR), non-vasculitic ischemia, other inflammatory
diseases, and controls (negative TAB and not diagnosed with any disease) were included. Significant DEGs had a fold
change (FC) > 1.5 and a false discovery rate (FDR) < 0.05. Pathway analysis of significantly DEGs was performed using
Reactome. Age, sex, and cumulative corticosteroid exposure pre-sample collection were included as covariates in the
models.

Results: 32 TAB and 27 whole blood samples were included in the analysis, including 8 biopsy positive GCA TABs and
5 biopsy positive GCA whole blood samples. (Fig. 1A) The majority of patients had glucocorticoid exposure pre-sample col-
lection. TABs (Fig. 1B) of biopsy positive GCA revealed 1493 up- and 681 down-regulated transcripts relative to control
groups (non-vasculitic ischemia, PMR, other inflammatory diseases, and controls). Skip lesions samples (n=2), which were
dissected away from positive lesions, overlapped with biopsy positive GCA. However, biopsy negative GCA TABs showed
no DEGs relative to controls. Pathways associated with biopsy positive GCA expression included innate immune pathways,
interferon gamma and other cytokine signalling, PD-1, and integrin signalling. Whole blood (Fig. 1C) of biopsy positive GCA
revealed 351 up- and 168 down-regulated transcripts relative to controls (healthy controls, cardiovascular disease, and
PMR), however there was overlap with control groups. Pathways associated with biopsy positive GCA DEGs included toll
like receptor pathways. Biopsy negative GCA blood did not show any significant DEGs relative to controls.
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Conclusion: The TAB gene expression signature distinguishes biopsy positive GCA from controls. A preliminary analysis of
skip lesions shows substantial overlap with biopsy positive GCA, which suggests that skipped areas may represent early
lesions expressing molecular markers of disease. The lack of similarly between skip lesions and biopsy negative GCA tissue
suggests that skip lesions are not a common cause of biopsy negative GCA. Whole blood from biopsy positive GCA gene
shows a small number of DEGs and an overlap with controls. Whole blood of biopsy negative GCA is not substantially differ-
ent from controls. Strengths include the use of common GCA mimics as controls and the evaluation of both biopsy positive

Figure 1: Temporal artery biopsy and whole blood gene expression: A) Samples collected from temporal artery biopsies and whole blood. B) Tem-
poral artery biopsy gene expression results reveal significantly differentially expressed genes in biopsy positive GCA compared to controls, as well
as clustering of biopsy positive GCA and skip lesions, but no clustering of biopsy negative GCA samples. C) Whole blood gene expression reveals
differentially expressed genes in biopsy positive GCA compared to controls, but with significant overlap among control groups; biopsy negative
GCA blood does not reveal any significantly differentially expressed genes.
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and biopsy negative GCA. Limitations include a small samples size and the difficulty in accurately diagnosing biopsy nega-
tive GCA.

Disclosure: M. Friedman, revolo; D. Albert, None; D. Choi, None; H. Stiefel, None; C. Oglesbee-Venghaus, None;
K. Ogle, None; C. Harrington, None; D. Wilson, None; J. Rosenbaum, Abbvie, Gilead, Novartis, Horizon Therapeu-
tics, Eli Lilly, Celgene, Pfizer, UpToDate, Revolo, Priovant, Corvus, Affibody.

Abstract Number: 0487

A Systematic Literature Review to Generate Descriptors for the
Development of New Response Criteria in Giant Cell Arteritis

Catalina Sanchez Alvarez1, Milena Bond2, Medha Soowamber3, Dario Camellino4, Zahi Touma5, Sofia Ramiro6,
Melanie Anderson7, Carol Langford8 and Christian Dejaco9, 1University of Florida, Gainesville, FL, 2Hospital of Brunico
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Background/Purpose: Giant cell arteritis (GCA) is the most common form of large vessel vasculitis. While remission and
relapse are common primary endpoints in clinical trials, a definition of response, which is assumed to be more sensitive to
treatment than the former is still missing. We conducted a systematic literature review (SLR) to inform the task force respon-
sible for the development of the response criteria in GCA. The major objective of this work was to identify descriptors and
criteria used to assess disease activity, remission, and relapse in GCA, across different studies.

Included RCT studies with description of active disease.
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Methods: A search strategy was developed for Ovid Medline, Embase and Cochrane Central Register of Controlled Trials
(up to March 29, 2021). No date or language limits were applied to the searches. ACR and EULAR abstract (2019-2020)
were included. We included all studies, with more than 20 subjects diagnosed with GCA and reporting a definition of active
disease, remission, improvement, relapse, flare and/or recurrence. Qualitative research papers were included as long as a
definition of disease activity was present. The selection of studies was performed by 2 reviewers, data were extracted initially
by a pair of 2 reviewers from a group of 3, and with good agreement, individual reviewers continued independently.

Results: The search identified 9199 articles, of which 406 were included for full-text review. After full-text exclusion,
109 studies were included (12 randomized controlled trials, 96 observational studies, and 1 Qualitative study). Active dis-
ease and change in disease state was described in 24 articles, remission in 44 articles and relapse in 87 articles.

Active disease was predominantly defined by a combination of active GCA signs/symptoms, abnormal inflammatory
markers, and abnormal imaging (Primarily CTA, MRA, PET and angiogram) (Table 1). Response was not separately defined;
trials primarily focused on remission and relapse. Remission was most frequently defined by a combination of the resolution
of GCA signs/symptoms and normalization of inflammatory markers (Table 2). Symptoms of active disease included scalp
tenderness, abnormalities in the temporal artery, ischemic symptoms (Vision loss, amaurosis fugax, stroke, claudication),
polymyalgia rheumatica, and constitutional symptoms (weight loss, malaise, fever).

Relapse was most frequently described as a combination of recurrence of GCA symptoms, elevation of inflammatory
markers and the need to re-initiate/increase glucocorticoids.

Included RCT studies with description of remission
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Regarding inflammatory markers, ESR and CRPwere used in the majority of the studies to help in the assessment of disease
activity. However, the specific values considered as normal vary among studies (ESR < 20-40 mm/h and CRP 5-15 mg/L).

Conclusion: Definitions of active disease, remission and relapse mostly included clinical symptoms of GCA and laboratory
parameters of inflammation, however the description of the former remained vague and the cut-offs for inflammatory
markers were heterogeneous. The results of this SLR will be used to identify a list of potential descriptors for GCA response
criteria together with the subsequent steps towards the development of response criteria in GCA.Acknowledgements:
ACR and EULAR have provided funding for this work.
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Galapagos, Merck/MSD, Novartis, Pfizer, UCB, Sanofi; M. Anderson, None; C. Langford, None; C. Dejaco, AbbVie/
Abbott, AbbVie/Abbott, Pfizer, Janssen, Novartis, Eli Lilly, Roche, other.
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Discrepancies in Temporal Artery Biopsy Positivity Rate Among White
and Black Patients Suspected of Having Giant Cell Arteritis: Experience
from a Tertiary Academic Medical Center
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Background/Purpose: A prior study evaluated incidence rates of biopsy proven giant cell arteritis (GCA) among black and
white patients, concluding that GCA occurs at a similar rate in both groups. Our hypothesis, based on clinical experience at
our institution, is that GCA is rare among black patients. To evaluate this, we compared the temporal artery biopsy (TAB)
positivity rates among our white and black patients.

Methods: We conducted a retrospective chart review from all patients who underwent TAB at our affiliated Eye Hospital
from 2012 until 2021. Data extracted included age, sex, race/ethnicity, presence of non-visual symptoms (headache, jaw
claudication, facial pain, or constitutional symptoms), visual symptoms (blurred or complete vision loss – bilateral or monoc-
ular, history of transient vision loss), and laboratory data (sedimentation rate, C-Reactive Protein). The main study outcome
was the rate of positivity in the TAB. Patients with biopsies that were non-diagnostic, but had an abnormal internal elastic
lamina were considered negative. Sensitivity analysis were also done considering this group as positive. The main indepen-
dent variable for our study was race/ethnicity: patients were grouped as general population (all patients), white, and black
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patients per administrative demographics in the electronic medical record.Clinical and demographic features of patients
undergoing TAB were compared between those with positive and negative biopsies with t tests, Wilcoxon rank sum test,
Chi-squared test, or Fisher’s exact test where appropriate. A logistic regression was performed with factors found to be sig-
nificant at p< 0.1 in bivariate analysis to evaluate for independent associations with a positive biopsy, with special attention to
race/ethnicity. However, jaw claudication and constitutional symptoms could not be included in logistic regression due to
amount of missing data. A p value of < 0.05 was considered statistically significant in this analysis.

Results: Data from 385 patients who had TAB performed for suspected GCA were included (290 white, 95 black). White
and black patients had similar demographic and clinical characteristics, otherwise the only difference was higher mean
ESR in black patients (Table 1).

Of all patients referred for TAB, 17.4% (65 patients) had a result diagnostic for GCA. Positivity rate in white patients was
20.3% and 8.4% in black patients (Table 2). 33 biopsies (8.6%) were non-diagnostic with only internal elastic lamina disrup-
tion (Table 2). Patients with positive TAB were more likely to have jaw claudication, constitutional symptoms and higher
inflammatory markers (Table 2). In the logistic regression analysis for factors independently associated with a positive result
in TAB, white race compared to black race was associated with a significant odds ratio of 3.47 (95%CI:1.14-10.59, p
< 0.03). Another factor associated with a positive biopsy was age, and there was a negative association with blurry vision
(Table 3). Sensitivity analysis did not change our results.

Conclusion:Our study supports the hypothesis that there is a discrepancy in the frequency of GCA, in this case through the
positivity rate in TAB, between black patients and white patients – with lower rates in the former.

Disclosure: R. Vachhani, None; P. Li, None; M. Tavakoli, None; L. Kline, None; A. Gaffo, None.
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Patients Before and After 2016 Across 10 French Referral Centers

Laurent Sailler1, Kim Ly2, Hubert De Boysson3, Brigitte Granel4, Maxima Samson5, Christian Agard6, Laurence Bouillet7,
Magnan Julie8, Marc Lambert9, Arsene Mekinian10, Lea Tarallo1, Eric Liozon2, Gregory Pugnet11, Jean Luc Davignon1,
Achille Aouba12, Aurélie Daumas4, Quentin Gomes de Pinho4, bernard bonnotte13, simon parreau2, Samuel Deshayes12

and GEFA Collaborative group14, 1CHU Toulouse, Toulouse, France, 2CHU Limoges, Limoges, France, 3Department of
Internal Medicine, UR4650 PSIR, Normandie Univ, UNICAEN, CHU de Caen Normandie, Caen, France, 4AP-HM, Marseille,
France, 5Dijon University Hospital, Dijon, France, 6Internal medicine, Nantes University Hospital, Nantes, France,
7Grenoble University Hospital, Grenoble, France, 8CHU Tours, Tours, France, 9CHU Lille, Lille, France, 10AP-HP, Hopital
Saint Antoine, Paris, France, 11CHU Toulouse Purpan Service de Medecine Interne, Toulouse, France, 12CHU Caen, Caen,
France, 13Centre Hospitalo-Universitaire de Dijon, Dijon, France, 14Saint Joseph Hospital, Marseille, France

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (0458–0497) Vasculitis – Non-ANCA-Associated and Related Disorders Poster I: Giant Cell Arteritis
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: In 2016, French Internal medicine physicians collaborating in the Groupe d’Etude Français de l’Ar-
terite à cellules géantes (GEFA) created a common database to build a large cohort of giant cell arteritis patients. We
describe the phenotypes of giant cell arteritis across French referral centers of the GEFA before and after 2016 and predic-
tors of the diagnosis of aortitis.
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Methods: Ten French University Hospitals included 1852 patients in the database, 1256 being diagnosed before 1rst
January 2016 and 636 after. We compared the main characteristics of patients using the chi2-test, the t-test or ANOVA.
Predictors of the diagnosis of aortitis were described by a logistic regression analysis stratified on centers.

Results: Overall, women represented 64.8% of the patients. Mean age was 74.1±8.5 years. Differences before versus
after 1rst January 2016 (signi� cant differences are reported in brackets).Manifestations of the disease included: headache
73.9% (78.7 vs 68.2, p=0.0001); vision loss (transient or permanent) 28.9% (no difference); PMR symptoms 34.9% (38.1%
vs 30.5%) (p < 0.0001); fever 30.6% (35.1 vs 24.8, p=0.0002), aortitis 20.1% (16.5 vs 28.5%, p< 0.0001); LVV 9.46%
(no difference); ESR 79.3 ± 31.9 mm and CRP 97.3 ±77.5 mg/l. CV risk factors were hypertension 47.9%; diabetes
12.4%; (11.7 vs 14.6%; p< 0,001); dyslipidemia (9.3 vs 24.5%; p< 0.0001), smoking 20.8% (17.8 vs 22.9, p=0.1). Mean
BMI was 24.9 ±4.59;

TAB was positive in 64% of the patients (no difference). When performed (9.6%), temporal artery duplex ultrasonography
showed a halo sign in 42% of the cases (41.1 vs 44.8, p=0.5); Bolus of methylprednisolone were prescribed in 23.6% of
the cases (no difference). Mean oral prednisone dose was 0.80 ±0.18 mg/kg (0.80 ±0.18 vs 0.78 ±0.19) (p=0.06).

Differences across centers: significant differences were found for hypertension (36% to 58%; p< 0.0001); diabetes (9 to
14.7%) (p < 0,0001); dyslipidemia (18.6 to 27.4%; p< 0,0001); smoking (past or active) 17.8 to 33.8 (p < 0.0001); fever (20 to
40.4%, p< 0.0001); headache 47.2 vs 81.5 (p=0.0002); aortitis: 10.9 to 36.7% (p < 0.0001); PMR symptoms 24 to 46.2%
(p < 0.001); vision loss (transient or permanent) 14.7 to 34.8% (p < 0.0001); CRP 74.8 ±64.9 to 100.7 ±87.8 (p < 0.01); meth-
ylprednisolone IV bolus18.9 to 30.6% (p < 0.001). Initial oral prednisone dose was 0.76 ±0.12 to 0.88 ±0.18 (p < 0.0001).

In univariate logitic regression analysis, the diagnosis of aortitis was associated with age OR: 0.91 [0.89-0.94], female
gender OR 1.78 [1.26-2.49]; diagnosis after 1rst January 2016 OR:2.73 [1.90-3.92], headache OR 0.45 [0.35-0.59], hyper-
tension OR 0.62 [0.47-0.82], smoking OR 2.09 [1.40-3.11], vision loss (OR: 0.24 [0.15-0.38]). No association was found
with presence of fever or PMR.

Conclusion: This large French multicentric study gives new information on 1) many differences across time and centers in
the phenotype of the disease, 2) a stable proportion of vision loss across time periods 2) the limited use of temporal arteritis
duplex ultrasonography and a weaker than expected sensitivity of the halo sign 3) the potential association of hypertension
(paradoxically protective) and smoking with presence of aortitis

Disclosure: L. Sailler, None; K. Ly, None; H. De Boysson, None; B. Granel, None; M. Samson, None; C. Agard,
None; L. Bouillet, None; M. Julie, chugai; M. Lambert, None; A. Mekinian, None; L. Tarallo, None; E. Liozon, None;
G. Pugnet, None; J. Davignon, None; A. Daumas, None; Q. Gomes de Pinho, None; B. Bonnotte, Roche;
S. Parreau, None; S. Deshayes, None; A. Aouba, None; B. Bienvenu, None.
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University Medical Center, Chicago, IL, 3Montefiore Medical Center/ Albert Einstein College of Medicine, Bronx, NY, 4St.
Helens and Knowsley Teaching hospitals NHS Trust, Prescot, England, United Kingdom, 5University of South Wales,
Cardiff, Wales, United Kingdom, 6Piedmont Athens Regional, Atlanta, GA, 7Nuvance Health, Poughkeepsie, 8University of
Mississippi Medical Center, Jackson, MS
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Background/Purpose: Giant Cell Arteritis (GCA) is the most common vasculitis in patients older than 50 years of age. GCA
has significant economic burden and increases health care utilization such as Emergency Department (ED) visits and hospi-
talization. There is scarcity of large national level data on the reasons for presentation to the ED among patients with GCA in
the United States (US). This study aims to outline the most common reasons for ED presentation among patients with GCA.
We also aim to study baseline demographic characteristics, ED outcomes among patients who presented to the ED princi-
pally due to GCA.

Methods: We obtained data from the National Emergency Department Sample (NEDS) 2018 database. The NEDS is the
largest publicly available ED database in the US. The NEDS is a nationally representative stratified sample of 20% of US hos-
pital owned EDs. The 2018 NEDS contains about 35.8 million unweighted ED visits, which is roughly estimated to be about

Table 1: ICD-10 code categories and specific principal discharge diagnosis for Emergency Department visit of patients with Giant Cell Arteritis. For
emergency department visits of patients with any (i.e either principal or secondary) diagnosis of Giant Cell Arteritis. COPD: Chronic obstructive pul-
monary disease
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143 million ED visits. Each ED visit in the NEDS has a principal diagnosis (the main reason for the visit) and can have up to
34 secondary diagnoses (any other diagnosis other than the principal diagnosis). We searched for ED visits for adult patients
aged ≥50, with any (i.e either principal or secondary) diagnosis of GCA using ICD-10 codes “M315" or “M316”. STATA, ver-
sion 16 was used for analysis. By using a “rank” command in STATA, the most common principal discharge diagnoses were
divided into categories based on organ system, and the most common specific principal discharge diagnoses were
recorded for ED visits among patients with any diagnosis of GCA in descending order of frequency. We then outlined base-
line demographic characteristics and ED visit outcomes of patients who presented to the ED with a principal diagnosis
of GCA.

Results: Out of 143 million ED visits in 2018, 20,886 (0.015%) of these visits were for patients with GCA. Rheumatologic,
cardiovascular (CV), infections and respiratory were the most common reasons for presentation to the ED for patients with

Table 2:Baseline characteristics of patients who presented to the Emergency Department principally due to Giant Cell Arteritis in the United States
in 2018. Abbreviations: * Emergency department visits for patients aged ≥ 50 years with Giant Cell Arteritis as the “principal” diagnosis, LOS:
Length of inpatient stay for those admitted, Charge: charge for Emergency department visit, USD: United States dollars, income** Median house-
hold income national quartile for patient’s Zip code, SNF: Skilled nursing facility, COPD: Chronic obstruction pulmonary disease
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GCA. GCA, headaches, infectious etiologies such as sepsis, pneumonia, urinary tract infections and hypertensive heart dis-
ease with chronic kidney disease and heart failure were the most common specific principal discharge diagnosis of GCA
patients who presented to the ED. See Table 1 and Figure 1Among GCA patients who presented to the ED, 3888 of these
visits were principally because of GCA. ED visits principally because of GCA were predominantly elderly (mean age of
73 years), females (67.7%), admitted (59.2%), Medicare insured (77.2%), charlson comorbidity index score of less than
3 (78.4%) and presented to metropolitan teaching hospitals in the south. See Table 2.

Conclusion: GCA patients are most likely to present to the ED due to their underlying GCA. Infections and CV are also com-
mon reasons for presentation to the ED. GCA patients who presented to the ED principally due to GCA are most likely to be
elderly white females and admitted. Optimizing management of GCA and its comorbidities, measures for prevention and
early detection of infections while on immunosuppressants in the outpatient setting are important in preventing ED visits
and hospital admissions of GCA patients.

Disclosure: E. Edigin, None;A. Trang, None;C. Osuorji, None; S. Anighoro, None; P. Eseaton, None;C. Hino, None;
O. Idolor, None; N. Chukwu, None; A. Akhlaq, None; M. Hojjati, None.
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Markers of Neutrophil Activation in Patients with ANCA-associated
Vasculitis and Large-vessel Vasculitis

Despina Michailidou1, Bhargavi Duvvuri1, Runa Kuley1, David Cuthbertson2, Peter Grayson3, Nader Khalidi4, Curry
Koening5, Carol Langford6, Carol McAlear7, Larry Moreland8, Christian Pagnoux9, Philip Seo10, Ulrich Specks11, Antoine
Sreih7, Kenneth J. Warrington11, Tomas Mustelin1, Paul Monach12, Peter Merkel13 and Christian Lood1, 1Division of
Rheumatology, University of Washington, Seattle, WA, 2University of South Florida, Tampa, FL, 3National Institutes of
Arthritis and Musculoskeletal and Skin Diseases (NIAMS), National Institutes of Health (NIH), Bethesda, MD, 4Division of
Rheumatology, Mc Master University, Ontario, Canada, Ontario, Canada, 5Division of Rheumatology, University of Utah,
Salt Lake City, UT, USA, Salt Lake City, UT, 6Cleveland Clinic, Cleveland, OH, 7Division of Rheumatology, University of
Pennsylvania, Philadelphia, PA, USA, Philadelphia, PA, 8University of Colorado, Denver, CO, 9Division of Rheumatology,
Mount Sinai Hospital, Toronto, ON, Canada, 10Johns Hopkins University, Baltimore, MD, 11Mayo Clinic, Rochester, MN,
12VA Boston Healthcare System, Boston, MA, 13University of Pennsylvania, Philadelphia, PA

Figure 1: Pareto chart of ICD-10 code categories in descending order of frequency for Emergency Department visit of patients with Giant Cell
Arteritis. Line on the secondary axis plots the cumulative percentages of each ICD-10 code categories Abbreviations: Hema/Onc: Neoplasms &
diseases of the blood and blood-forming organs and certain disorders involving the immune mechanism, Endo: Endocrine, nutritional and meta-
bolic diseases, Psych: Mental, behavioral and neurodevelopmental disorders, Neuro: Diseases of the nervous system, CVS: Diseases of the circu-
latory system, Respiratory: Diseases of the respiratory system, GI: Diseases of the digestive system, Rheum: Diseases of the musculoskeletal
system and connective tissue, GU: Diseases of the genitourinary system, others: Symptoms, signs, and abnormal clinical laboratory findings,
not elsewhere classified, Health services: Factors influencing health status and contact with health services
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Background/Purpose: Neutrophils contribute to the pathogenesis of many autoimmune diseases. The purpose of the
study was to assess two markers of neutrophil activation, calprotectin and N-formyl methionine (fMET), in anti-neutrophil
cytoplasmic autoantibody-associated vasculitis (AAV) and large-vessel vasculitis (LVV). As fMET induces via its highly
expressed G-protein coupled receptor, formyl peptide receptor 1 (FPR1) neutrophil chemotaxis, degranulation, and reactive
oxygen species (ROS) generation, we sought to determine whether fMET/FPR1-mediated signaling can drive neutrophil
activation in patients with vascultis.

Methods: Levels of fMET and calprotectin were measured by ELISA in the plasma of healthy controls (n=30) and patients
with AAV (granulomatosis with polyangiitis (GPA, n=123), microscopic polyangiitis (MPA, n=61)), and LVV (Takayasu’s arter-
itis (TAK, n=58), giant cell arteritis (GCA, n=68)), at times of remission or flare. Disease activity was assessed by physician
global assessment. In vitro neutrophil activation assays, analyzing ROS induction using flow cytometry were performed in
the presence or absence of FPR1 inhibitor cyclosporine H.

Results: Levels of calprotectin and fMET were elevated in patients with vasculitis as compared to healthy individuals
(Figures 1A and 2A). Levels of fMET correlated with markers of systemic inflammation: C-reactive protein (r=0.82,

Figure 1. Levels of neutrophil activation marker calprotectin in patients with AAV and LVV. Plasma levels of (A) calprotectin were measured by
ELISA in healthy controls (HC), and patients with microscopic polyangiitis (MPA), granulomatosis with polyangiitis (GPA), giant cell arteritis (GCA)
and Takayasu’s arteritis (TAK) in remission. Plasma levels of (B) calprotectin were related to disease activity in patients in remission (rem) and
matching patients with active disease (active) as assessed by physician global assessment (PGA) in MPA, GPA, GCA and TAK. Statistical analyses
were done using Mann-Whitney U test, (A), andWilcoxon signed-rank test (B) with * p < 0.05, **p < 0.01, ***p < 0.001. Unless otherwise indicated,
all analyses are compared to healthy controls. Each circle represents an individual sample, with the bar representing the median of the group. The
dotted line represents the 95th percentile of the HC.

Figure 2. Levels of N formyl methionine peptides (fMET) and activation of neutrophils via its receptor formyl peptide receptor 1 (FPR1) in patients
with AAV and LVV. Levels of (A) fMET were analyzed by ELISA in healthy controls (HC,) and patients with MPA, GPA, GCA, and TAK in remission.
Neutrophils from a healthy donor (B) were incubated with plasma from HC or patients with vasculitis (Vasc) in presence or absence of Cyclosporine
H (CsH) that is a selective FPR1 inhibitor and analyzed for reactive oxygen species (ROS) induction using flow cytometry.
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p< 0.0001) and erythrocyte sedimentation rate (r=0.235, p< 0.0001). Calprotectin was not associated with disease activity
(Figure 1B). Circulating levels of fMET were associated with neutrophil activation (p< 0.01) (Figure 3) and were able to induce
de novo neutrophil activation via FPR1-mediated signaling that was abrogated by the selective FPR1 antagonist cyclospor-
ine H (Figure 2B).

Conclusion: Circulating fMET appears to propagate neutrophil activation in AAV and LVV. Inhibition of fMET-mediated
FPR1 signaling could be a novel therapeutic intervention for systemic vasculitides.

Disclosure: D. Michailidou, Chemocentryx, Pfizer US Pharmaceuticals Group; B. Duvvuri, None; R. Kuley, None;
D. Cuthbertson, None; P. Grayson, None; N. Khalidi, AbbVie/Abbott, Roche, Katsuka, Otsuka,
GlaxoSmithKlein(GSK), Bristol-Myers Squibb(BMS), Sanofi; C. Koening, None; C. Langford, None; C. McAlear,
None; L. Moreland, None; C. Pagnoux, otsuka, AstraZeneca, Pfizer; P. Seo, None; U. Specks, AstraZeneca,
Bristol-Myers Squibb(BMS), GlaxoSmithKlein(GSK), Genentech, AstraZeneca, Boehringer-Ingelheim, ChemoCentryx;
A. Sreih, Bristol-Myers Squibb, AstraZeneca; K. Warrington, Eli Lilly, GlaxoSmithKlein(GSK), Kiniksa, Chemocentryx;
T. Mustelin, None; P. Monach, Chemocentryx, Kiniksa, BMS/Celgene, Gilead; P. Merkel, AbbVie, AstraZeneca,
Boeringher-Ingelheim, Bristol-Myers Squibb, ChemoCentryx, Forbius, Genentech/Roche, Genzyme/Sanofi, GlaxoS-
mithKline, InflaRx, Neutrolis, Takeda, CSL Behring, Dynacure, EMDSerono, Immagene, Jannsen, Kiniksa, Magenta,
Novartis, Pfizer, Q32, Regeneron, Sparrow, Eicos, Electra, Kyverna, UpToDate; C. Lood, Eli Lilly, Gilead Sciences, Pfi-
zer, Bristol-Myers Squibb(BMS), Redd Pharma, Horizon Diagnostic, Exagen Diagnostic.
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Longitudinal Tends of Hospitalizations for Giant Cell Arteritis: A 21-year
Longitudinal National Population-based Study

Ehizogie Edigin1, Amy Trang2, Solomon Anighoro3, Chinenye Osuorji4, Precious Eseaton5, Osahon Idolor6, Christopher
Hino1, Nneka Chukwu7 and Mehrnaz Hojjati1, 1Loma Linda University Health, Loma Linda, CA, 2Rush University Medical
Center, Chicago, IL, 3St. Helens and Knowsley Teaching hospitals NHS Trust, Prescot, England, United Kingdom,
4Montefiore Medical Center/ Albert Einstein College of Medicine, Bronx, NY, 5University of South Wales, Cardiff, Wales,
United Kingdom, 6Piedmont Athens Regional, Atlanta, GA, 7Nuvance Health, Poughkeepsie

Figure 3. fMET-mediated release of calprotectin. Comparison of plasma levels of calprotectin in patients with either high or low levels of fMET, as
determined by the 95th percentile of HC. Statistical analyses were done using Mann-Whitney U test (A), with * p < 0.05, **p < 0.01. Each circle rep-
resents an individual sample, with the bar representing the median of the group.
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Background/Purpose: Giant Cell Arteritis (GCA) is the most common vasculitis in patients more than 50 years of age in the
western countries. Although corticosteroids remain the corner stone of therapy in GCA, we now have other therapeutic
options including tocilizumab that was approved by the food and drug administration for GCA in 2017. It is unclear if out-
comes of hospitalizations for GCA have changed in recent years following the increased availability of therapeutic options.
Long-term longitudinal studies are limited on hospitalizations for GCA. Here we aimed to study longitudinal trends of hospi-
talizations for GCA in the last 2 decades in the United States (U.S).

Methods: Data were obtained from the National Inpatient Sample database (NIS), the largest hospitalization database in the
U.S. We performed a 21-year longitudinal trend analysis of NIS from 1998 to 2018. Every 5th year of the NIS during this
study period was sampled. We obtained data from NIS 1998, 2003, 2008, 2013, and 2018 databases. The principal diag-
nosis is the main reason for hospitalization in the NIS. We searched for hospitalizations for patients aged≥ 50 years with a
principal diagnosis of GCA using ICD-9 code "4465" or ICD-10 codes "M315" or "M316". We used all hospitalizations for
adult patients aged ≥50 years as the control population. The primary outcome was longitudinal trends in inpatient mortality
of hospitalizations for GCA. Secondary outcomes include longitudinal trends in incidence, hospital length of stay (LOS), total
hospital charges, race, gender, age, and Charlson comorbidity index score (CCI). Multivariable logistic and linear regression
was used to calculate adjusted p-trend for categorical and continuous outcomes, respectively. We adjusted for changes in
demographics and CCI over time. STATA version 16 was used for analysis.

Results: Incidence of hospitalization for GCA remained stable at about 1 per 100,000 US persons throughout the study
period. See Table 1. There was no statistically significant change in inpatient mortality for the GCA group during the study
period (adjusted p-trend=0.111). In comparison, inpatient mortality reduced from 4.4% to 3.1% from 1998 to 2018
(adjusted p-trend < 0.0001) in the control group. See Figure 1. The proportion of whites reduced, while the proportion of
racial minorities increased over time in both the GCA and control groups. There was a statistically significant reduction in
the proportion of females and hospital length of stay and an increase in total hospital charges and CCI over time in both
groups.

Conclusion: The incidence of hospitalization for GCA has remained stable in the last 2 decades in the U.S. Inpatient mortal-
ity of hospitalizations for GCA has not changed significantly compared to the control population which saw a statistically sig-
nificant reduction in inpatient mortality. Other trends were similar between both groups. Although tocilizumab has been
approved as a steroid-sparing agent for chronic GCA management, steroids remain the mainstay of management of acute
GCA. More research into different modalities of acute GCA management of hospitalized patients may help in reducing the
mortality of these patients.
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Table 1:Characteristics and longitudinal trends of hospitalizations for Giant Cell Arteritis from 1998 to 2018 Abbreviations: GCA: Giant cell arteritis,
USD: United States Dollars, I: Incidence per 100,000 persons, CCI: Charlson comorbidity index. p<0.005 was statistically significant. * We
included hospitalizations for patients aged ≥50 years with a principal diagnosis of GCA ** The incidence of GCA hospitalizations for GCA was cal-
culated by dividing the number of GCA hospitalizations in the NIS by the population estimate of the U.S on July 1 of the corresponding year. The
population estimates were obtained from the U.S Census Bureau Website *** All hospital charges were adjusted for inflation by using the medical
expenditure panel survey-based factor for hospital care and were presented in 2018 United States dollars (USD).
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Matthias Froehlich1, Thorsten A. Bley2, Marc Schmalzing3, Michael Gernert1, Rudolf A. Werner4, Jost Hillenkamp5, Karl
Georg Haeusler6 and Konstanze V. Guggenberger2, 1University Hospital Wuerzburg, Dpt. of Internal Medicine II,
Wuerzburg, Germany, 2University Hospital Wuerzburg, Dpt. of Radiology, Wuerzburg, Germany, 3University Hospital
Wuerzburg, Wuerzburg, Germany, 4University Hospital Wuerzburg, Dpt. of Nuclear medicine, Wuerzburg, Germany,
5University Hospital Wuerzburg, Dpt. of Ophtalmology, Wuerzburg, Germany, 6University Hospital Wuerzburg, Dpt. of
Neurology, Wuerzburg, Germany

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (0458–0497) Vasculitis – Non-ANCA-Associated and Related Disorders Poster I: Giant Cell Arteritis
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: Imaging techniques for the detection of mural inflammation are cornerstones in the diagnosis of
giant cell arteritis (GCA). Magnetic resonance imaging (MRI) and ultrasound are central in this regard, but data comparing
both methods are scarce.

Methods: Case-control study of 88 patients (mean age 70±9.6 years, 64% women), 44 with GCA and 44 with initial suspi-
cion of GCA who finally did not have GCA. The standardized 3 Tesla MRI protocol included the temporal, occipital, vertebral,
carotid, subclavian, and axillary arteries, the thoracic and abdominal aorta including the renal arteries. The standardized
ultrasound protocol included the temporal, carotid, and axillary arteries using a linear array transducer at 18 MHz. Trained
MRI and ultrasound diagnosticians blinded to other diagnostic findings or clinical data. Correctness of the GCA diagnosis
was prospectively confirmed by the Rheumatology Department after 3 months by clinical examination.

Results: Overall, 44 patients with GCA (37 at initial diagnosis and 7 at GCA-relapse) and 44 controls were examined. MRI
and ultrasound were performed on the same day in 81 patients. Time difference between MRI and ultrasound was median
0 (IQR 0) days. At the time of investigation, 21 of 44 GCA patients were therapy-naïve.

Figure 1: Inpatient mortality of hospitalizations for Giant Cell Arteritis and adult patients of 50 years and above from 1998 to 2018
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Ultrasound detected signs of vasculitis in 20 of 44 GCA patients (sensitivity 45%). In patients with supraaortic GCA, 20 of
34 (sensitivity 59%) patients were identified to have GCA. In patients on steroids (duration mean 60 days (IQR 67 days),
ultrasound identified 11 of 23 patients (sensitivity 48%) to have GCA. The sensitivity of MRI was 73% (32 of 44 GCA
patients), demonstrated occipital artery vasculitis in 22 of 44 patients. In supraaortic GCA, 27 of 34 (sensitivity 79% patients
were identified by MRI.

In comparison, MRI diagnosed 13 additionally arteritis patients compared to ultrasound. Of those, arteritis was found in the
thoracic aorta (n=3), the abdominal aorta (n=4), occipital artery (n=3), and vertebral artery (n=2) or combinations thereof. In
5 patients, ultrasound did not reveal vasculitis-typical findings, although they were detectable on MRI.

In the control group, all 44 patients were negative for vessel wall inflammation on both, MRI and ultrasound (specificity
100%). The main diagnoses in the control group were polymyalgia rheumatica (n=21), and non-arteritic anterior ischemic
optic neuropathy (n=20).

Conclusion:MRI is superior to ultrasound in detecting inflammatory activity in GCA as more vessels are examined and eval-
uation of MRI is more sensitive. Involvement of occipital arteries is a common manifestation in GCA that is neither easily
detectable by ultrasound nor readily amenable to biopsy but can be detected by MRI. Involvement of aorta and its branches
is also common, which, with the exception of axillary arteries, cannot be recorded structurally in US.

Disclosure: M. Froehlich, None; T. Bley, None;M. Schmalzing, Novartis, AbbVie, AstraZeneca, Chugai/Roche, Jans-
sen, Gilead, Boehringer/Ingelheim, Celgene, Medac, UCB, Sandoz; M. Gernert, None; R. Werner, None;
J. Hillenkamp, None; K. Haeusler, None; K. Guggenberger, None.
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Background/Purpose: Giant cell arteritis (GCA) involves both the cranial and large vessels. Permanent visual loss is a
feared complication reported in up to 19% of GCA patients. The extension of vascular inflammation (halo count) was asso-
ciated with visual disturbances and loss (1).

This study aimed to investigate: 1. The rates of visual loss in patients with GCA in a prospective cohort of GCA patients
2. Whether halo count is associated with visual disturbances and loss. In addition, the rates of visual loss before, during,
and after COVID lockdown were explored.

Methods: Patients with new-onset GCA referred to the Department of Rheumatology, Martina Hansens Hospital, Norway,
were prospectively included and followed up from September 2017 till July 2021. All patients fulfilled the ACR 1990 criteria

985



modified by Dejaco et al. Visual loss was defined as a permanent visual impairment in one or both eyes, and visual distur-
bances as diplopia, amaurosis fugax, or blurred vision. Halo count was further extended by including the carotid, vertebral
and subclavian arteries. The patients were divided into three groups (before, during, and after) according to lockdown in
Norway from 15th March 2020 to 1st June 2020 and were compared for visual loss and delays in diagnosis.

Results: One hundred thirty-three patients, 88 (66,2%) females, were diagnosed with GCA during the study period. The
mean age was 72,7 years. Forty patients had only involvement in the cranial vessels only, 21 had involvement in the large
supraaortic vessels (LV), and 72 in both cranial and large supraaortic vessels (mixed-GCA). Twenty-eight patients (21,0%)
suffered from new-onset visual disturbances, and 5 of these patients had permanent visual loss (3,8%). Twenty-seven
(96,4%) of the patients with visual disturbances had involvement of cranial vessels, p < 0,05. All patients with visual loss
had cranial vessel involvement (2 patients with isolated cranial GCA and three patients with mixed GCA). The relative risk
for visual loss was 1,2 (95%CI (1,1-1,3)) for cranial vessel involvement, p=1. The mean halo count for patients with visual dis-
turbances was 4,8 (95% CI 4,3-5,3) compared to 4,3 (95 % CI 3,4-5,2) for patients without. Of the patients with visual loss,
the mean halo count was 4,2 (95% CI 0,2-8,1) compared to a mean of 4,7 (95% CI 4,2-5,1) in patients without visual loss.
No patients developed visual loss after the diagnosis and for the whole follow-up period.

No GCA patients presented with visual loss during or after COVID lockdown. The mean number of days from symptoms
start to diagnosis was 8,8 days (95% CI 6,5-11,1) for before, 8,9 days (95% CI 3,1-14,6), during, and 8,5 days (95% CI
5,9-11,1) after the lockdown period.

Conclusion: In a prospective cohort of GCA patients, the cranial disease appears to be a risk factor for visual loss. However,
the extended halo count was not associated with visual disturbances or loss. Interestingly during COVID lockdown, no new
GCA patients appeared to suffer from visual loss, and no delays were observed in the diagnosis.

1. van der Geest KSM, Borg F, et al. Novel ultrasonographic Halo Score for giant cell arteritis: assessment of diagnostic
accuracy and association with ocular ischaemia. Ann Rheum Dis. 2020;79(3):393-9.

Disclosure: A. Bull Haaversen, None; L. Brekke, None; T. Kermani, None; O. Molberg, None; A. Diamantopoulos,
GE Royalties for lectures.

Abstract Number: 0495

Seasonal Variation in the Incidence of GCA in the UK and Ireland

Leah Rooney1, Lorraine O’Neill1 and Eamonn Molloy2, 1St Vincent’s University Hospital, Dublin, Ireland, 2St Vincent’s
Healthcare Group, Dublin, Ireland

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (0458–0497) Vasculitis – Non-ANCA-Associated and Related Disorders Poster I: Giant Cell Arteritis
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose:Giant Cell Arteritis (GCA) is the most common primary systemic vasculitis in adults, occurring in indi-
viduals over age 50, most frequently in women (3:1, F:M) and in those of Northern European descent. While genetic factors
contribute to the increased incidence in Northern Europe, environmental triggers are likely to also play a role. Seasonal and
cyclical fluctuations in incidence have been demonstrated in some cohorts. Environmental triggers may play a role in induc-
ing vascular inflammation and also may contribute to the differing patterns of disease seen in GCA.
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GCA incidence by season

Total GCA incidence by month

GCA incidence by month, 2011-2016
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The objective of our study was to investigate the seasonal variation in the incidence of GCA in one geographical region – the
United Kingdon and Ireland. To do this, we used three GCA datasets: from the TABUL study, DCVAS and from St Vincent’s
University Hospital (SVUH). The TABUL study (Temporal Artery Biopsy vs Ultrasound in Diagnosis of GCA), a prospective
multicentre study, recruited newly suspected GCA patients from sites in Europe. The DCVAS (Diagnostic and Classification
Criteria in Vasculitis), a multinational observational study aiming to develop diagnostic criteria in vasculitis, recruited patients
from 136 sites in 32 countries, 1220 patients had a diagnosis of GCA. The St Vincent’s University Hospital GCA registry has
prospectively recruited patients with GCA from 3 hospital sites in Dublin.

Methods: Using data from the three GCA datasets, we looked at month and year of onset of GCA symptoms or diagnosis
date, dependant on available data. For each of the datasets, cases from the UK and Ireland were included from years where
complete data was available (2011-2016 for DCVAS, 2011-2013 for TABUL and 2012-2016 for SVUH). Patients who were
included in more than one of these datasets were identified and duplicates were removed.

Results: We included a total of 719 GCA patients, from the UK and Ireland, in this study: 202 from the SVUH registry
(2012-2016), 201 from the TABUL dataset (2011-2013, excluding SVUH duplicates) and 316 from DC-VAS dataset
(2011-2016, excluding duplicates from the SVUH and TABUL databases).

Overall, we found a higher incidence of GCA during the spring and early summer compared to the autumn and winter.

Similarly, when analysed individually, each year had a peak in GCA incidence during the spring/early summer with most
years having a 2nd peak in the Autumn or Winter.

Conclusion: Analysis of these GCA datasets suggests there is a peak in incidence of GCA in the spring/early summer. This
further supports the role of environmental triggers in the pathogenesis of GCA.

Acknowledgements:TABUL and DCVAS investigators.

Disclosure: L. Rooney, None; L. O’Neill, None; E. Molloy, None.
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Giant Cell Arteritis Relapse Risk – Could the Extent of Vessel Involvement
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Background/Purpose: To determine if disease extent on ultrasound (US) of temporal and axillary arteries predicts a relaps-
ing course of giant cell arteritis (GCA).

Methods: We conducted a single-centre retrospective study in which consecutive patients diagnosed with GCA between
January 2019 (beginning of GCA fast-track US evaluations in the department) and May 2021 records were reviewed. Using
Cox proportional hazards regression, we evaluated if disease extent, defined as the number of vessels showing non-
compressible halo – ‘halo count’ – on baseline US scan performed as part of the diagnostic work-up is able to predict the
risk of relapse in GCA.

Results: A total of 72 patients with a clinical diagnosis of GCA in which an US scan was performed in the diagnostic work-up
were included. Thirty-seven (51.4%) experienced a relapse of GCA (median follow-up of 20.9 months; median time-to-first
relapse of 6.3 months), ultimately needing treatment escalation. In a multivariable Cox regression model (n=72; -2 log likeli-
hood = 275.63; chi-square = 8.03; df = 3; P = 0.045), halo count was found to be a significant predictor of time-to-relapse in
GCA (HR = 1.19; CI 95% 1.04, 1.35; P = 0.012) after adjustment for patient sex and presence of ischaemic symptoms.

Conclusion: GCA disease extent as defined by US halo count at the time of diagnosis may predict relapsing disease and
may help clinicians stratify care for these patients. Larger prospective studies are needed to confirm our findings.

Disclosure: D. Esperança Almeida, None; K. Smith, None; B. Sarker, None; A. Barr, None; R. Wakefield, Galapa-
gos, Jansson; S. Mackie, Roche/Chugai, Pfizer (speaker on behalf of my institution - no personal fees received), Abb-
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Background/Purpose: The 2022 ACR/EULAR GCA classification criteria are a major advance which will underpin future
scientific advancement by classifying patients already diagnosed with primary systemic vasculitis, which is the purpose they
are designed for. Unfortunately, they will inevitably be inappropriately employed for diagnosis by some, despite clear com-
munication to the contrary. Given that temporal artery biopsy and imaging techniques insufficiently delineate many patients,
the clinical diagnosis of GCA is frequently reliant on likelihood ratio calculation. Pre-test probability stratification tools inte-
grate much of this calculation, but are currently underutilized. We sought to examine the performance of classification criteria
and existing stratification tools in the diagnosis of GCA.
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Methods:We examined the performance of the 2022 and 1990 ACR/EULAR classification criteria, and the Southend GCA
pre-test probability score. We included all patients at our center between 2011 to 2020 who were considered sufficiently
likely to have had GCA as to have had a temporal artery biopsy, and on retrospective chart review compared clinical charac-
teristics based on the eventual diagnosis after at least six months. Diagnostic GCA imaging was only rarely used at our cen-
ter during this time period, but any patients who had undergone this were excluded. We determined independently
predictive variables based on regularization via LASSO regression.

Results: In this current set of 268 patients, 66 patients were eventually diagnosed with GCA, including 46 with a positive
TAB. The remaining 128 patients (i.e. mimics) had a broad array of other diagnoses, and in 74 patients, no final diagnosis
was attributed. Notably, the only non-laboratory disease manifestations positively predicting GCA were jaw pain and diplo-
pia (Figure), although fever and inflammatory arthritis predicted mimics. The strongest predictor was a higher serum platelet
count, similar to findings elsewhere, although most patients had normal reporting range values. The 2022 ACR/EULAR cri-
teria achieved a receiver operating characteristic area under the curve (AUC) of 0.72 (95% CI 0.64-0.79), similar to the 1990
criteria achieving an AUC of 0.75 (95% CI 0.68-0.82); performance dropped further when temporal artery biopsy was
excluded. The Southend GCAPS achieved an AUC of 0.63 (95% CI 0.55-0.71), with the GCAPS high-risk cut-off
(GCAPS≥13) had a sensitivity of 17% and a specificity of 90%. The optimal cut-off by Youden’s index was GCAPS≥8, with
a sensitivity of 89% but only specificity of 35%.

Conclusion: While this is just one center’s experience, in this study the ACR/EULAR classification criteria appear inappro-
priate for diagnostic purposes. Other conventional factors, such as single clinical or laboratory characteristics and existing
stratification tools, are also insufficient in isolation to make a diagnosis. Appropriate compound diagnostic tools need to
be developed for GCA diagnosis. While machine learning using collaborative data sets will likely lead to advances in support-
ing the diagnosis of biopsy-negative GCA, explainability, rigorous validation, and regulation are likely to engender clinical
confidence.

Disclosure: V. Yang, None;C. McMaster, None;C. Owen, None; J. Leung, Novartis, Fresenius Kabi, Eli Lilly, AbbVie;
B. Liu, Eli Lilly; R. Buchanan, None; D. Liew, None.

Clinical characteristics and their association with giant cell arteritis. Model co-efficient listed only for variables independently predictive on a multi-
variable model using LASSO regression. All variables have been centred and scaled, enabling direct comparison of coefficients.
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Background/Purpose: Rheumatoid arthritis (RA) is an autoimmune disease, in which autoantibodies targeting citrullinated
(cit) peptides can be detected prior to diagnosis. We previously reported an increase in cit-specific CD4+ T cells in HLA-
DRB1*0401 CCP+ at-risk subjects as compared to CCP- healthy subjects in a cross-sectional cohort. We now extend this
study utilizing a longitudinal cohort including HLA-DRB1*0401 CCP- healthy subjects, CCP+ at-risk subjects, RA converters
(at-risk individuals sampled just prior to transitioning to RA), and patients with new-onset RA.

Methods: Using DRB1*0401 tetramers containing known citrullinated T cell peptide antigens, we assessed the frequency
and surface phenotype of cit-specific CD4+ T cells. To determine the TCR sequences and transcriptome of antigen-specific
CD4+ T cells, we also performed Antigen-specific T cell sequencing (Ag-Tseq), which combines robust methods for isolation
and enrichment of antigen-specific CD4+ T cells with single-cell RNA-seq (scRNA-seq).

Results: Cit-specific T cells were detected in individuals from all four groups and the frequency of total antigen-specific
CD4+ T cells was stable in single individuals over time in each cohort. Notably, CCP+ RA converters had lower frequencies
of circulating antigen specific CD4+ T cells than CCP+ at-risk subjects. Additionally, we observed a multiplicity of phenotypes
with no single dominant lineage based on antigen specificity, individual subject or disease state. We performed Ag-Tseq on
cit-antigen-specific-CD4+ T cells from CCP+ at-risk subjects (n=6), subjects with new onset RA (n=6) and an RA converter
(n=1). UMAP analysis identified six distinct clusters (Figure 1). Vimentin- and fibrinogen-specific cells were predominantly
found in a cluster dominant for IL7R and ANXA1, CILP-specific cells were found in the naive-like cluster and the activated
clusters, whereas enolase-specific cells were present in multiple clusters. Expanded TCR clonotypes from cit-specific
CD4+ T cells in CCP+ at-risk, new-onset RA and RA converter subjects were identified at individual time points, some of
which were maintained at later time points (Figure 2). To verify the specificity of the expanded TCR clonotypes, we trans-
duced primary human CD4+ T cells with lentivirus expressing the TCR and confirmed activation and expansion of cit-
CILP108 TCRs in an at-risk subject. Therefore, cells with this TCR persisted, and were activated and expanded in vivo. This
is consistent with our prior study which demonstrated that cit-CILP epitopes were the dominant specificity in CCP+ sub-
jects, which is distinct from new-onset RA.

Conclusion: Cit-specific CD4+ T cells are present and exhibit diverse specificities and cell subset inclusion in both estab-
lished RA and prior to arthritis development and RA classification. Our findings indicate that some cit-specific CD4+ T cells
are activated and expanded in at-risk individuals. This work suggests that the study of these antigen-specific T cell popula-
tions may identify novel immune pathways to target therapeutically in RA.
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Figure 1. A. RA antigen specific cells form 6 clusters using UMAP. B. Antigen-specific cells from Ag-Tseq locate in different clusters.
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Figure 2. Private shared TCRs persist over time in CCP+ at risk, RA converter and early RA subject.
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Figure 1. FLS in the inflamed RA synovium exist in distinct states driven by cytokine signaling. A, UMAP of 14 FLS clusters identified by scRNA-seq
analysis with annotations of synovial localization. B, Cluster by cluster correlation of the mean expression of highly variable genes in clusters with
defined FLS states colored on UMAP. C, Dot plot showing relative expression of in vitro defined FLS-specific cytokine response signatures in each
of the FLS states. Cultured FLS were stimulated with TNFa (0.1 ng/mL), IFNg(0.05 ng/mL), or IL-1b (0.01 ng/mL) alone or in combination for
24 hours followed by RNA isolation and bulk RNA seq.
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Background/Purpose: Rheumatoid arthritis (RA) is characterized by hyperplasia of both the synovial lining, which forms the
synovial fluid interface, as well as the synovial sublining, which exhibits increased vascularization and an influx of bone
marrow-derived innate and adaptive immune cells. Both the lining and sublining fibroblast-like synoviocytes (FLS) exhibit
altered phenotypes in RA, with recent studies demonstrating considerable heterogeneity (Alivernini, S et al. 2020, Nat
Med; Mizoguchi, F et al. 2018, Nat Commun; Zhang, F et al. 2019, Nat Immunol). We hypothesized that states of FLS acti-
vation and differentiation throughout the synovium are likely modulated by diverse innate and adaptive immune cell types

Figure 2. FLS states exhibit evidence of distinct transcriptional regulation through differential chromatin accessibility. A, Projection of six FLS states
onto scATAC-seq UMAP. B, Heat map with top 10 differentially accessible transcription factor motifs identified by ChromVAR for each FLS state.
Motifs were filtered to include only those for which the corresponding transcription factor was expressed by >20% of cells in the corresponding
state. C, ChromVAR z-score of motifs from B in cultured FLS that were unstimulated, simulated with TNFa + IFNg, or stimulated with TNFa, IFNg
and IL-1b.
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found in the inflamed synovium. We combined in vitro modeling of cytokine signaling, paired single cell RNA and ATAC
sequencing (scRNA/ATAC-seq), and spatial transcriptomics (ST) to elucidate drivers of FLS heterogeneity in the RA syno-
vium and define their spatial distribution.

Methods: Synovial tissue was obtained from a prospective cohort of RA patients undergoing arthroplasty or synovectomy
who are screened for active RA at the time of surgery (HSS IRB no. 2014-233). Paired scRNA/ATAC-seq was performed
on RA FLS (CD45-, CD31-, PDPN+) isolated from 2 donors with a high degree of lymphocytic inflammation. Nuclei suspen-
sions were sequenced via Chromium Single Cell Multiome ATAC + Gene Expression (10x Genomics). To define FLS-specific
cytokine-response signatures, FLS were cultured from 4 donors and stimulated with cytokines indicated in Fig 1 for 24 hours
in triplicate. For ST, we used the Visium Spatial Gene Expression platform (10x Genomics) (2 donors).

Figure 3. FLS states and cytokine signaling are spatially constrained within the synovium. A, Relative expression of FLS states in each RNA cap-
ture area on the ST slide. B, Relative expression of FLS cytokine response signatures in each RNA capture area on the ST slide.
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Results: We obtained 15,736 FLS that clustered into 14 subtypes based on the scRNA-seq datasets (Fig 1). Gene set
enrichment analysis and a cluster-by-cluster correlation refined the categorization into six robust FLS states with distinct
inferred functionality. Mapping of cytokine response gene signatures to TNFα, IFNγ and IL-1β either alone or in combination
established in vitro onto our scRNA-seq datasets revealed the most pronounced expression of these signatures in the
cytokine-activated lining state. The states also occupied divergent areas of the scATAC-seq UMAP and exhibited differen-
tially accessible transcription factor motifs (Fig 2): the cytokine-activated lining was enriched for activity of AP-1 transcription
factor family members (e.g. FOS, JUN), whereas the activated sublining demonstrated accessibility of STAT and IRF motifs.
The dominant AP-1 signature seen in the lining state correlated to the in vitro response involving IL-1β. Mapping the six FLS
and cytokine response signatures onto the ST datasets revealed that the IL-1β response signature spatially correlated with
the cytokine-activated lining FLS (Fig 3).

Conclusion: Our analysis of paired datasets allowed us to detect six FLS states that were defined by both distinct transcrip-
tional signatures as well as patterns of chromatin accessibility. These states are driven by differential exposure to myeloid
and T cell derived cytokines, IL-1α, TNFα, IFNγ, or lack thereof. Our results highlight a role for concurrent, spatially-
distributed cytokine signaling within the RA synovium.
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Background/Purpose: Rheumatoid (RA) and psoriatic arthritis (PsA) are common autoimmune diseases of unknown aetiol-
ogy characterised by complex synovial pathology with a detrimental effect on the patient’s quality of life. Significant differ-
ences in pathophysiology may explain distinct clinical manifestations and account for differential responses to specific
therapeutics. Recent implementation of single cell transcriptomic analysis of sorted synovial cells has revealed the diverse
cellular landscape of the RA synovial stromal and immune cell compartments, however, a complete analysis of immune
and stromal cells in tandem, for RA and PsA patient synovial tissue has not been performed.
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Figure: Immune-stromal cell crosstalk as a driver of synovial inflammation. A. Abundance of fibroblast clusters in RA and PsA patient synovial biop-
sies. B. Expression and percentage of positive cells per fibroblast cluster for FAP and THY1. C. Scatterplots for showing the relation between
THY1 and FAP expressing cells before and after data imputation for RA and PsA fibroblast cluster 1 and fibroblast cluster 11. Fibroblast clusters
with significantly different abundances between RA and PsA are indicated by green (higher in RA) and blue (higher in PsA) boxes. D. Frequency
of fibroblast clusters in PsA and RA patient synovial biopsies (n=4-5), data are presented as Box and whiskers plots (min to max), symbols repre-
sent individual samples. E,F. Circo plot depicting the top ligand and downstream target interaction for enriched in PsA synovial fibroblast cluster F1
and enriched in RA, invasive synovial fibroblast cluster F11. G. Flow cytometric analysis of CD54 (ICAM-1) expression by RA patient synovial fibro-
blasts following treatment with IL-1β, TGF- β or a combination of both. Statistical significance was determined by one-way ANOVA, symbols indi-
cate individual samples (n=8), **p= 0.0047, ***p=0.0007. H. IL-6 secretion by RA patient synovial fibroblasts treated under the conditions
indicated. Statistical significance was determined by one-way ANOVA, symbols indicate individual samples (n=8), **p= 0.0018, ***p=0.0008.
I. ECAR to OCR ratio of RA patient fibroblasts for the indicated conditions, statistical significance was determined by one-way ANOVA, n=10,
**p=0.0014, *p=0.019, ***p<0.0001. K. Representative multiphoton microscope images of TMRM stained synovial fibroblast mitochondria under
the indicated conditions. L. Fluorescent intensity of TMRN and mitochondrial aspect ratio. Statistical significance was determined with one-way
ANOVA, p<0.05 were considered significant.
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Methods: Single cell transcriptomic profiling of 178,000 synovial tissue cells from 5 PsA and 4 RA patients, importantly,
without prior sorting of immune and stromal cells. This approach enabled the generation of a unique cell atlas of intact syno-
vial tissue identifying immune and stromal cell interactions. State of the art data integration and annotation techniques iden-
tified and characterised 18 stromal and 14 immune cell clusters. Bioinformatic examination of cell-cell communication via
construction of receptor-ligand interaction networks with further in vitro validation of stromal and immune cell crosstalk
through flow cytometric analysis, multiplex ELISA and mitochondrial and single cell metabolic profiling by multiphoton and
florescent lifetime imaging microscopy, seahorse.

Results: Following quality control and data integration the PsA and RA cellular landscape was generated. Distinct points of
transcriptomic deviation and convergence between RA and PsA were identified for each of the major cell types of the joint.
Specifically, the differential usage of immunoglobulin light chains by memory and plasma cells indicates that plasma cells
are potentially not derived from the local memory B cell pool of the synovial tissue. Importantly, we report distinct fibroblast
and endothelial cell transcriptomes indicating differentially abundant subpopulations in RA and PsA characterised by distinct
transcription factor usage and signalling pathway enrichment. In order to identify potential cell-cell communication driving
inflammation in RA and PsA, novel receptor–ligand interaction networks were generated and downstream of the receptor,
target characterisation was performed. Herein we identify RA-specific synovial T cell-derived TGF-b and macrophage IL-
1b synergy in driving the transcriptional profile of FAPα+THY1+ invasive synovial-fibroblasts, expanded in RA compared to
PsA synovial tissue. Ex vivo treatment of RA patient synovial fibroblasts identified TGF-b and IL-1b synergy are a major driver
of IL-6 production, fibroblast activation and adhesion molecule expression. Interestingly, the aforementioned proinflamma-
tory changes of RA patient synovial fibroblasts were coupled with significant alterations in mitochondrial eccentricity and size
and a marked metabolic adaptation towards a strongly glycolytic profile (Figure).

Conclusion: Disrupting specific immune and stromal cell interactions offers novel opportunities for targeted therapeutic
intervention in RA and PsA.
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Background/Purpose:Chronic joint inflammation in rheumatoid arthritis (RA) arises from the interactions of many cell types.
Single-cell transcriptomic profiling of RA joints has identified novel cell states and pathogenic pathways in RA. To translate
these new insights into novel therapeutic strategies, we must understand how complex cellular interactions lead to joint
pathology and chronic inflammation in RA synovia. The ability to visualize cellular interactions directly in joints of RA patients
thus represents a major unmet need in RA research and an impediment to precision medicine in RA.

Methods:

Spatial transcriptomic profiling. We applied NanoString CosMx Spatial Molecular Imager, which couples cyclic in situ hybrid-
ization chemistry with ultra-high-resolution imaging readout to generate a single-molecule resolution, spatial transcriptomic
atlas of 980 unique genes in RA synovia. We profiled paraffin-embedded synovial tissues from 3 RA and 1 osteoarthritis
patient, selecting up to 25 fields of views (FOVs) in each tissue based on H&E histology (Fig. 1a).

Cell segmentation and data analysis. We used in-house analytical pipelines to identify cells in situ and define their local micro-
environments. We first aggregated individual mRNA molecules into cells, based on segmentation algorithms designed for
multiplexed smFISH1. We then labeled these cells based on their gene expression profiles, identifying both cell types and
fine-grained states. Finally, we used clustering methods specialized for spatial data to segment the tissue into anatomical
regions defined by similar compositions of cell types.

Results:

1. Identification of distinct synovial cell states. Within each tissue, we identified over 20 million transcripts assigned to 40,000 individ-
ual cells representing 12 major synovial cell types (Fig. 1b), including 3 cell types (mast cells, neutrophils, and pre-adipocytes) not
previously identified in scRNAseq studies of RA synovium, likely due to loss during tissue disaggregation. We next labeled 27 pre-
viously identified2 fine-grained cell states within the myeloid (Fig. 1c), endothelial (Fig. 1d), fibroblasts (Fig. 1e), and T cells and NK
populations (Fig. 1f)

2. Identification of unique cellular networks in RA synovia. We identified 5 major types of synovial anatomical zones defined by distinct
compositions of cell types and states (Fig. 2d-f): vascular regions composed of endothelial and mural cells, lining regions composed
of PRG4+ lining fibroblasts and MERTK+HBEGF+macrophages, interstitial regions composed of CXCL12+SFRP1+ fibroblasts, neu-
trophils, and mast cells, lymphocytic regions composed of T cells, B cells and plasma cells, and largely acellular fibrotic regions.
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Conclusion: We demonstrate the feasibility of implementing next-generation, single-molecule, spatial transcriptomic profil-
ing in RA synovium. We identified distinct immune and stromal cell states localized across 5 major cellular networks. To our
knowledge, this dataset represents the first single-molecule, spatial transcriptomic atlas of RA synovia. The ability to visualize
gene expression at a single-molecule resolution in RA synovia will add new dimensions to our understanding of the patho-
logical cellular networks RA.

Identification of cell states in RA synovia using single-molecule spatial transcriptomics. (a) Highlighted FOVs were profiled
with CosMx. (b) UMAP projection shows the location of individual cells in low dimensional space, colored by their inferred
major cell type. Fine-grained clustering results of (c) myeloid cells, (d) endothelial cells, (e) fibroblasts, and (f ) T cells are shown
in fine-grained UMAP plots.

Spatial reconstruction of cellular networks in RA synovia. (a-c) Three representative fields of view images of CosMx RA syno-
vial dataset shows anatomical distribution of major cell types and selected cell subtypes. (d-f) In the same images, spatially
localized cells were grouped into five distinct anatomical regions
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Background/Purpose: Vertebral compression fracture (VCF) is a significant osteoporosis-related complication (ORC) asso-
ciated with instrumented spinal fusion. Various studies have assessed the development of VCF in patients undergoing three
or greater level spinal fusion. There is a gap in the assessment of VCF following single-level fusion, which may predispose
patients to greater stress due to the lack of fixation points. This study aimed to examine the occurrence of VCF among
patients with osteoporosis undergoing instrumented single-level posterior lumbar fusion (SLPF) surgery. We hypothesized
that surgical patients with osteoporosis would have a greater incidence of compression fractures within the year following
surgery than surgical patients without osteoporosis and the year following diagnosis of osteoporosis in the non-surgical
group.

Methods: This was a retrospective cohort study using a commercially available medical claims database, PearlDiver. Patient
records from 2011 to 2019 were queried and filtered (Figure 1) to identify patients who had an SLPF procedure following a
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Figure 1: Flow chart for inclusion and exclusion criteria of the patient query.

Table 1: Incidence of VCF among patients with osteoporosis underdoing SLPF.
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diagnosis of osteoporosis (OP Fusion Group), patients with an SLPF procedure without a preexisting diagnosis of osteopo-
rosis (No OP Fusion Group), and patients with osteoporosis who did not have an SLPF within a year of diagnosis
(OP Group). The primary outcomes were the development of a VCF within the year following SLPF for the surgical group
or within the year of osteoporosis diagnosis for the control group. Statistical analyses were performed using R software. Dif-
ferences in the rate of VCF were assessed using chi-square tests. Univariate and multivariate logistic regression analyses
were used to understand the association between osteoporosis and SLPF and covariates to VCF.

Results: The query identified 694 patients in the OP Fusion, 25,935 in the No OP Fusion, and 18,455 in the OPGroup. Majority
were females (OP Fusion = 90%, No OP Fusion = 58.4%, and OP Group = 85%). There were a higher number of patients
> 60 years in the OP Fusion and OP Group (78% and 73%) compared to the No OP Fusion Group (53%). A greater number
of VCF were diagnosed among patients in the OP Fusion compared to the No OP Fusion Group within the year following SLPF
(χ2=10.8 p=0.001) (Table 1). There was no difference in VCF rates between OP Fusion and the OPGroup (p=0.218). Univariate
logistic analyses identified that female gender, age 70-84 years, Charlson Comorbidity Index (CCI), and osteoporosis pharma-
cotherapy were associated with developing a VFC after SLPF. After including these variables in the multivariate model, osteo-
porosis was no longer a risk factor for developing VCF after SLPF (Table 2).Conclusion: In this large multi-year cohort, the
incidence rate of VCF was less than 2%. A pre-operative diagnosis of osteoporosis alone may not be an independent risk fac-
tor for developing VCF following SLPF. Other clinical factors such as female gender, 70 years of age or older, higher CCI
scores, and osteoporosis treatment should be considered when determining the risk for VCF following surgery.

Disclosure: V. Kesarwani, None; S. Esmende, None; R. Kostyun, None; M. Solomito, None; H. Makanji, None;
J. Magaldi, None; M. Kumar, None.
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The Effect of Social Isolation on 1-Year Outcomes After Surgical Repair of
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Table 2: Unadjusted and adjusted multivariate analysis for developing a VCF within the year after surgery.
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Table 1: Baseline Characteristics and Patient Reported Outcome Measures (PROMs) Stratified on Social Isolation
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Background/Purpose: Hip fractures are a serious public health issue with a significant population burden, especially
among those over 65 years old. Social isolation—how integrated a patient is into their community—is a novel and potentially
modifiable risk factor for poor health outcomes after low trauma hip fracture. This study evaluates the association of pre-
operative social isolation with patient-reported functional recovery in elderly patients 1 year after surgical repair of low-trauma
hip fracture.

Methods: Patients ≥ 65 years at a single center who underwent surgical repair of a low trauma hip fracture were enrolled.
Patients with active cancer, dementia, previous or bilateral hip fracture, or a non-U.S. address were excluded. Patient reported
outcomes (PROMs) including the Lubben Social Networks Scale, a validated instrument designed tomeasure social isolation in
the elderly, PROMIS-29, and the Lower Extremity Activity Scale (LEAS), were asked 2-4 days post-operatively to assess pre-
fracture status, and then again 1-year later. A Lubben score of 36 is considered socially isolated. Multivariable exact logistic
regression was used to generate estimates of association between pre-operative social isolation and outcomes at 1 year. Mul-
tivariable linear models, controlling for age, sex, education, and BMI were performed separately for each outcome of interest.

Results: 325 patients were enrolled: 1 died and 4 withdrew before submitting data. Mean age 81.0 years (SD: 8.2), 70.9 %
female, 85.9% white, 65.9% finished college or more. 31.6% of patients enrolled were socially isolated at time of fracture
(Table 1). 291/320 (90.9%) were confirmed alive at 1 year; 20 died, 9 lost to follow up. Of those confirmed alive, 29 withdrew,
31 could not be reached at home/assisted living, 9 were too cognitively impaired to respond. The remaining 222/291 (76.2%)
provided 1-year PROMs. Controlling for age, sex, education, and BMI, those who were socially isolated at time of fracture had
significantly worse function, (β= -3.83 p= 0.0012) ability to participate in social roles (β= -4.84 p= 0.0002) and depression
(β= 2.32 p= 0.0.461) at time of fracture (Table 2). Similar multivariable models showed that being socially isolated was signifi-
cantly associated with clinically meaningfully worse function (β= -8.02 p= 0.0003) and ability to participate in social roles (β= -
9.79 p= 0.0002) at 1 year.Conclusion:Being socially isolated at the time of first low trauma hip fracture is associated with worse
function and social participation 1 year later. Given the dearth of modifiable risk factors in elderly hip fracture patients, future stud-
ies are needed to evaluate whether improving social connections could improve outcomes in this rapidly growing demographic.

Disclosure: R. Lipschultz, None; D. Sheira, None; M. Frey, None; M. Rajan, None; J. Lane, None; L. Mandl, Pfizer.

Table 2: Association of Pre-Operative Social Isolation with Patient-Reported Outcome Measures (PROMs)
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Three-dimensional Ground Reaction Force Symmetry Metrics Largely Fail
to Explain Cartilage Worsening in the Contralateral Knee in Persons with
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Background/Purpose: Knee osteoarthritis (KOA) often starts as a unilateral disease and commonly progresses to bilateral
KOA. There is a need to identify mechanisms that explain unilateral to bilateral KOA progression. Loading is regarded as a
risk factor for KOA. Thus, we aimed to explore relations between ground reaction force (GRF) symmetry metrics and carti-
lage worsening in the contralateral knee in persons with unilateral KOA. Although we explored posterior and medial-lateral
GRF symmetry metrics, our primary hypothesis was that higher vertical GRF peaks, loading rates, and impulses in the con-
tralateral limb relative to OA limb would be associated with cartilage worsening in the contralateral knee over 2 years.

Methods:We used data from the 144- and 168-month visits of the Multicenter Osteoarthritis (MOST) Study. Only those with
unilateral radiographic KOA (i.e., Kellgren-Lawrence grade ≥2 in one knee) at the 144-month visit were included. At
144-months, three-dimensional GRFs were sampled at 1000 Hz during self-selected walking speed. From the GRF data,
we determined peak vertical force and average vertical loading rate during the first half of stance, vertical impulse during
stance (i.e., time integral), peak posterior force and posterior impulse during stance, peak medial and lateral forces during
the first half of stance, and medial and lateral impulses during stance. All metrics were averaged across at least 3 trials and
normalized to body weight. Symmetry angles (SAs) were calculated for each metric. An SA of 0 reflects perfect symmetry
and positive values indicate greater GRFs in the contralateral limb. At both visits, MRIs were acquired and the knee without
radiographic OA was read using the MRI Osteoarthritis Knee Score (MOAKS) system. Cartilage worsening in the knee with-
out radiographic OA was defined as any increase, including within grade changes, in cartilage morphology score in the tibio-
femoral joint from 144- to 168-months. Logistic regression was used to determine the relation of each GRF SA metric to
cartilage worsening in the contralateral knee, adjusting for age, sex, and BMI. For each model, odd ratios and 95% confi-
dence intervals were determined per one standard deviation increase in exposure.

Table 1. Baseline ground reaction force metrics reported as means (SD)
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Results: Our sample included 100 hundred MOST participants with unilateral KOA, with a mean(SD) age, BMI, and walking
speed of 63.0(8.7) years, 29.4(5.2) kg/m2, and 1.33(0.21) m/s, respectively; 60% female. Of these, 31% had tibiofemoral
cartilage worsening in the contralateral knee over 2 years. GRF metrics are shown in Table 1. A one standard deviation
increase in medial impulse SA was significantly associated with 42% decreased odds of cartilage worsening in the contralat-
eral knee (Table 2). No other GRF symmetry metrics were associated with cartilage worsening.Conclusion: In general, GRF
symmetry metrics were not associated with cartilage worsening in the contralateral knee for those with unilateral KOA. Fur-
ther research is needed to determine what meaningful differences in GRF metrics are and if the raw GRF metrics, rather than
symmetry, relate to unilateral to bilateral KOA progression.

Disclosure: P. Corrigan, None; C. Lewis, None; K. Costello, None; A. Guermazi, AstraZeneca, Merck/MSD, Pfizer,
Novartis; F. Roemer, Boston Imaging Core Lab (BICL) LLC., Grünenthal, Calibr; D. Kumar, Pfizer, Eli Lilly; D. Felson,
None; K. Bacon, None; T. Neogi, Novartis, Pfizer/Lilly, Regeneron; M. LaValley, None; M. Nevitt, None; C. Lewis,
None; J. Torner, None; J. Stefanik, None.
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Background/Purpose: Central pain sensitization is a major contributor to pain severity in knee osteoarthritis (OA). Central
sensitization is induced by neuroplastic changes in the central nervous system, which may potentially occur in response to
peripheral input from OA, but may also be present in individuals unrelated to OA (i.e., an inherent trait). Neuroplastic changes
are likely affected by numerous biological and sociocultural factors that vary within and between individuals over time. There-
fore, patterns in central sensitization over time may also vary and influence pain severity differently. We sought to agnostically
identify central sensitization trajectory patterns over nine years and evaluate their associations with pain severity in people
with or at risk of knee OA.

Table 2. Relation of ground reaction force symmetry metrics to cartilage worsening in the contralateral knee over 2 years in persons with unilateral
knee osteoarthritis

1008



Methods: We included participants from the Multicenter Osteoarthritis (MOST) Study, a NIH-funded longitudinal cohort study of
persons with or at risk of knee OA. We used data from 60- (the first visit at which central pain sensitization was assessed), 84-,
144-, and 168-month study visits.We assessed central pain sensitivity using pressure pain threshold (PPT) at the wrist, with a lower
value reflecting a greater pain sensitivity. We agnostically identified wrist PPT trajectory groups over the nine years, using a discrete
mixture model clustering. We evaluated the goodness of fit between individuals and corresponding trajectory groups by assessing
the posterior probability of group membership. We evaluated the relation of wrist PPT trajectory groups to mean WOMAC pain of
both knees at 168-months using linear regression, adjusting for age, sex, BMI, race, depressive symptom, and catastrophizing.

Results:We included 1470 participants (mean age 65.8±7.2, 60% female, mean BMI 30.0±5.9). Four distinct trajectory groups
were identified: group 1 [stable low PPT, n=921 (62.3%)], 2 [stable moderate PPT, n=434 (29.5%)], 3 [stable high PPT, n=58
(4.0%)], and 4 [moderate & increasing PPT, n=57 (3.9%)](Figure). Participants characteristics per group are provided in the
Table. The median posterior probability of group membership for groups 1-4 were 0.96, 0.85, 0.94, 0.97 respectively. Com-
pared with group 1 (stable low PPT – most sensitized), group 2, 3 and 4 had 0.91 (95%CI -1.3, -0.5), 0.91 (95%CI -1.8, 0.0),
and 1.67 (95%CI -2.6, -0.7) lower (better) WOMAC pain score than group 1 at the 168-month visit.

Conclusion: We found distinct central sensitization trajectory patterns over 9 years, which were associated with different
levels of pain severity. Stable low PPT over a long period of time (i.e., most pain sensitized) was associated with greatest pain

Table: Participant Characteristics

Figure: PPT wrist trajectory groups over 9 years

1009



severity. Interestingly, one group appeared to have improvements in PPT over time (becoming less pain sensitized),
potentially reflecting central adaptability to nociceptive input. Our findings highlight that some patterns of PPT remain stable
over time, suggesting a trait phenomenon, whereas it can change in others, suggesting a potentially responsive phenome-
non. These findings provide novel insights into potential contributors to the evolution of pain patterns over time, and support
the possibility of pain sensitization being a trait in some, while a changeable state in others.

Disclosure: K. Aoyagi, None;N.Wang, None; L. Frey-Law, None;C. Lewis, None;M. Nevitt, None; T. Neogi, Novar-
tis, Pfizer/Lilly, Regeneron.
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Background/Purpose: Systemic immune-mediated diseases are heterogeneous, and the pathogenesis varies among and
within each disease. Some studies tried to stratify patients with immune-mediated diseases into some subgroups by the
data of molecular patter or mass spectrometry [1,2]; however, to date, classification of the disease generally is based on
symptoms and some specific serological features, and the treatment is relatively uniform depending on the diagnosis and
affected organs. We conducted this study to reveal what kinds of immune cells are involved in each disease and reclassify
them with cell proportions.

Methods: Immunophenotyping of 258 patients with systemic immune-mediated diseases, including 21 mixed connective
tissue disease (MCTD), 59 idiopathic inflammatory myopathy (IIM), 20 rheumatoid arthritis (RA), 87 systemic lupus erythema-
tosus (SLE), 52 systemic sclerosis (SSc), and 19 Takayasu arteritis (TAK) were undertaken (Table 1). We collected the clin-
ical data and sorted a total of 32 types of immune cells from PBMCs using flow cytometry. We selected 11 out of 32 disease-
specific immune cells whose variances were more than 0.10 and compared the proportion of immune cells and clinical data
in each population. Categorical and continuous variables were compared using the chi-square test and analysis of variance
(ANOVA). A hierarchical clustering procedure by calculating Euclidean distance and using Ward’s method was performed to
form clusters from the Z score of immune cell proportions.

Results: The hierarchical clustering of flow cytometry data of 11 immune cells, including CD8+ T, central memory CD8+ T,
CD4+ T, naïve CD4+ T, follicular helper T (Tfh), switched memory B, unswitched memory B, classical monocytes, non-
classical monocytes, myeloid dendritic cell (DC), and CD141+ myeloid DC identified 4 clusters (Table 2, Figure 1A). Cluster
1,2, and 4 were dominant SLE, SSc, and IIM, respectively (Figure 1B). Cluster 3 contained miscellaneous diseases but most
TAK patients were classified into this group. Each cluster showed high proportions of CD8+ T in cluster 1, central memory
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Figure 1. Heatmap of hierarchical clustering of 11 types of immune cells (A) and Proportion of disease in four clusters (B).

Table 2. Cell populations of four clusters.

Table 1. Patients’ characteristics in each systemic immune-mediated disease.
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CD8+ T, Tfh, non-classical monocytes in cluster 2, unswitched memory B, switched memory B, myeloid DC, and CD141+

myeloid DC in cluster 3, and CD4+ T, naïve CD4+ T, and classical monocytes in cluster 4.

Conclusion: The systemic immune-mediated diseases such as MCTD, IIM, RA, SLE, SSc, and TAK were classified into four
groups by the immune cell proportions. Our data may corroborate the understanding of the pathogenesis of various sys-
temic immune-mediated diseases and can be a clue to reclassifying them by the associated immune cells.

Disclosure: S. Izuka, None; T. Komai, Chugai Pharmaceutical.; T. Itamiya, None; M. Ota, Chugai Pharmaceutical.;
S. Yamada, None; Y. Nagafuchi, Chugai Pharmaceutical.; H. Shoda, Chugai Pharmaceutical.; K. Matsuki, Chugai
Pharmaceutical.; K. Yamamoto, None; T. Okamura, Chugai Pharmaceutical.; K. Fujio, Chugai Pharmaceutical..
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Background/Purpose: Relapsing polychondritis (RP) is an inflammatory disease that affects cartilaginous tissues of the
body and the clinical manifestations and disease courses vary considerably among patients. We previously reported that
auricular involvement and respiratory involvement were mutually exclusive in the incidence (Arthritis Rheumatol. 2018, Med-
icine. 2018). SerumMMP3 concentrations correlated with IL1β and IL6 mRNA expressions of peripheral blood mononuclear
cells (PBMCs) only in RP patients with respiratory involvement (ACR Open Rheumatol. 2021). We further found that a short-
chain fatty acid (SCFA) propionate-producing gut microbes increased in the intestine of RP patients compared with healthy
individuals (Plos One. 2018). SCFAs were suggested to affect systemic inflammation through regulation of T cell differentia-
tion in mouse models. Based on these data, in the current study, we compared bacterial abundance and gene functions
between RP patients with and without respiratory involvement using software QIIME and LEfSe.

Methods:Metagenomic analysis of the gut microbiome was performed by sequencing of 16S rRNA gene in 21 RP patients.
In the patients, 11 patients (52%) had respiratory involvement (termed as Resp group and other 10 patients were termed as
Non-resp group). We extracted mRNA from freshly isolated and cultured PBMCs and measured a panel of cytokine gene
expressions. We next evaluated serum MMP3 using an ELISA kit.

Results: No significant differences were observed in age, age at onset, gender, and disease duration between Resp and
Non-resp groups. In the metagenomic analyses, we did not find significant differences in the OTU numbers and alpha diver-
sity indexes between the two groups. In Non-resp group, family Veillonellaceae, family Ruminococcaceae, species Bifido-
bacterium bifidum, and species Faecalibacterium prausnitzii, all of which were reported to associate with SCFA
production, were prevalent in the intestine. Family Leuconostocaceae and species Streptococcus anginosus were
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predominant in the bacterial composition of Resp group. As expected, bacterial gene functions of a SCFA butyrate synthesis
pathway were prevalent in gut microbes of Non-resp group. We did not find any significant correlations among relative abun-
dance of bacterial taxa, PBMC cytokine mRNA expressions, and serum MMP3.

Conclusion: These data suggest that the characteristic composition of gut microbes, probably through their production of
SCFAs, may associate with not only disease onset but also progression processes of RP. Further, from the data of gut bac-
terial gene function, we speculate that each SCFA, propionate and butyrate, may be distinctively associated with clinical
phenotypes of RP.

Disclosure: J. Shimizu, None; M. Murayama, None; Y. Miyabe, None; N. Suzuki, None.
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Background/Purpose: MDA5 DM is a distinct subtype of DM that is characterized by high mortality due to rapid progres-
sive interstitial lung disease (ILD). MDA5 is a cytosolic protein and a family of retinoic-acid inducible gene-I (RIG-I) like recep-
tor, which functions as a virus RNA sensor and induces the production of type 1 interferons (IFN) and proinflammatory
cytokines. This leads to the activation of the antigen-specific antiviral immune response. There is a hypothesis that patho-
genic involvement of anti-MDA5 antibodies has been proposed. Recently, similarities have been noted between COVID-
19 infection and MDA5 DM, which suggests shared underlying autoinflammatory mechanisms. In this study, we try to detect
the critical factors in the pathogenesis of MDA5 DM by gene expression analysis of peripheral blood.

Methods: Total of 31 DM cases were investigated, including anti-aminoacyl-tRNA synthetase positive (ARS) DM (n=12),
MDA5 DM (n=7, survivor=3) and others (n=12). Peripheral blood was drawn at baseline and 2 to 3 months after treatments.
Total RNAs were then extracted with using PAXgene miRNA kit. After quantifying the expressions of transcripts by multiplex
sequencing, hierarchical clustering analysis, enrichment analysis using gene ontology (GO) terms, single sample gene set
enrichment analysis (ssGSEA) and weighted gene co-expression network analysis (WGCNA) were performed.

Results: The hierarchical clustering with expression profiles of peripheral blood at baseline showed major 3 clusters. Interestingly,
ARS DM cases were segregated into right side of the 3rd cluster while MDA5 DM cases fell into 1st and 2nd clusters. ARS and
MDA5 DM were clearly discriminated if differentially expressed genes (DEGs) between these subtypes of DM were analyzed. By
GO enrichment analysis, the terms, such as related to “defense response to virus” including “type 1 IFN signaling pathway”were
found in the DEGs. In the MDA5 DM cases, ssGSEA revealed that genes of “Fcγ receptor mediated phagocytosis pathway”was
significantly enriched. Next, we also investigated the DEGs of peripheral blood at 2-3months after treatment between survival and
fatal cases in MDA5 DM. We found that suppressing RIG-I like receptor and type 1 and 2 IFN signaling were the keys for survival.
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Conclusion: MDA5 is a key sensor of RNA viruses including coronavirus families and then activate antiviral gene transcrip-
tion such as type 1 IFN genes, leading to establish an antiviral host response. As the pulmonary damage of COVID-19 is
known to be difficult to distinguish from the ILD associated with anti-MDA5 DM, the life-threating ILD of MDA5 DM may be
caused by the over-activation of RIG-I like receptor signaling via MDA5. The hypothesis is supported by our findings that
the defining features of MDA5 DM are activation of “type 1 IFN pathways” and antigen-specific antiviral immune responses
including “Fcγ receptor mediated phagocytosis pathway”. As the levels of anti-MDA5 antibodies reported to be important
prognostic parameter, it may be involved in pathogenesis of MDA5 DM. As we found that suppression of type 1 and 2 IFN
signaling were the keys for survival, it seems to be reasonable to use inhibitors of Janus Kinases (JAK) for treatment of
MDA5 DM.

Disclosure: Y. Koyama, AbbVie/Abbott, Asahikasei, Ayumi, Bristol-Myers Squibb(BMS), Eli Lilly, Tanabe-Mitsubishi,
GlaxoSmithKlein(GSK); Y. Sato, None; Y. Nakai, None; M. Sakamoto, None.
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Background/Purpose: Psoriatic arthritis (PsA) impacts patients’ work productivity (WP) and daily activity.1 DISCOVER-2
(D2), a phase 3 trial of the selective interleukin-23 p19-subunit inhibitor guselkumab (GUS) in biologic-naïve patients with
PsA,2 demonstrated significant improvements in patient-reported WP and daily activity following 1 year of GUS treatment.3

This study assessed WP and daily activity impairment in D2 patients through 2 years, estimated indirect savings associated
with GUS treatment, and assessed changes in employment status.

Methods: Patients with active PsA received GUS 100 mg every 4 weeks (Q4W); GUS 100 mg at Week (W) 0, W4, then
Q8W; or placebo (PBO). At W24, PBO patients crossed over to GUS 100 mg Q4W. Work productivity and activity impair-
ment (WPAI)-PsA assesses PsA-related work time missed (absenteeism), impairment while working (presenteeism), and
impaired overall WP (absenteeism + presenteeism) for patients employed at baseline (EBL) and daily activity for all patients,
including those unemployed at baseline (UBL) during the previous week. Mean changes in WPAI-PsA domains were calcu-
lated for each multiple imputation (MI) dataset using an analysis of covariance (ANCOVA); the reported least square
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(LS) mean is the average of all MI datasets. Significance was defined as p< 0.05. Among patients EBL, potential indirect sav-
ings from improved overall WP were estimated using 2020 European Union mean yearly wage estimate (all occupations)
combined with LS mean change from BL in WPAI-PsA overall work impairment.4 A shift analysis evaluated proportions of
patients employed vs unemployed by treatment group using observed data over time.

Results: Patients EBL comprised 64% of the analysis cohort. Significant improvements in WP in patients EBL and in daily
activity among all patients were observed with GUS Q4W/Q8W vs PBO at W24;3 mean improvements in WP and daily activ-
ity increased with continued GUS through 2 years (Table). Potential annual indirect savings from improved overall WP in
patients EBL were €10,826 GUS Q4W, €12,712 GUS Q8W, and €10,948 PBO® GUS Q4W at 2 years. Shift analysis
showed relatively stable employment in patients EBL with GUS up to 2 years ( >83% continued to work). Among patients
UBL (36% of cohort), the proportion of patients employed increased by >20% through 2 years of GUS (Figure).

1015



Conclusion: In GUS-treated bio-naïve PsA patients, robust improvements in WP and daily activity seen at W24 were main-
tained and increased through 2 years of GUS. Long-term improvements in WP achieved may result in substantial indirect
cost savings for GUS-treated patients. Rates of employment remained stable in patients employed and increased in those
unemployed at BL.

References:

1. Tillett W et al. Rheumatol (Oxford). 2012;51:275–83.
2. Mease PJ et al. Lancet. 2020;395:1126–36.
3. Curtis JR et al. EULAR, June 2–5, 2021. POS1026.
4. OECD (2020). Average wages (indicator). https://data.oecd.org/earnwage/average-wages.htm

GUS, guselkumab; PBO, placebo; pts, patients; Q4W, every 4 weeks; Q8W, every 8 weeks; UBL, unemployed at
baseline; W, week
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Background/Purpose: Patients with untreated immune-mediated inflammatory diseases, such as RA, PsA, and AS, are at
increased risk for major adverse cardiovascular events (MACE) and venous thromboembolic events (VTE) compared with
the general population.

The purpose of this analysis was to describe the events and risk factors for MACE and VTE in the RA, PsA, and AS clinical
trial programs of the Janus kinase (JAK) inhibitor, upadacitinib (UPA).

Methods: Treatment-emergent adverse events (TEAEs) of MACE and VTE from 9 (6 RA; 2 PsA; 1 AS) pivotal, randomized,
controlled, phase 2b/3 trials were summarized for UPA 15 mg (approved rheumatology dose), UPA 30 mg, adalimumab
(ADA) 40 mg, and MTX. TEAEs were defined as onset on or after the first dose of study drug and up to 30 or 70 days after
last dose for UPA/MTX or ADA, respectively. TEAEs of MACE (cardiovascular [CV] death, non-fatal myocardial infarction,
and non-fatal stroke) and VTE (pulmonary embolism [PE] and deep vein thrombosis [DVT]) were adjudicated by a blinded,
independent cardiovascular adjudication committee. Patients were not censored at the time of event; data are presented
as exposure adjusted event rates (EAERs) in events per 100 patient-years (E/100 PY), with a cutoff date of 30 June 2021.
Time-to-event was analyzed using the Kaplan-Meier method, and EAERs were evaluated over 6-month increments. Given
the limited number of events, Cox-regression were limited to univariable analyses and assessed the relationship between
potential risk factors and occurrence of MACE and VTE in patients receiving UPA.

Results: Across trials, 4298 patients received ≥ 1 dose of UPA 15 mg and 2125 received UPA 30 mg, 1008 patients
received ADA 40 mg, and 314 patients received MTX. At baseline, 40%–50% of patients had 2 or more CV risk factors,
and the proportion of patients ≥ 65 years ranged from 6%–23%. EAERs of MACE and VTE in RA and PsA are presented
in Figure 1, with 0 MACE and 1 VTE (PE) reported in AS. Of the 41 MACE reported in the UPA 15 mg group across RA
and PsA, only 2 RA patients did not have ≥ 1 CV risk factors at baseline. There were 2 fatal VTEs across trials, both occurring
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in the RA UPA 15 mg group. Overlapping confidence intervals were observed across UPA doses and comparators for rates
of MACE as well as for rates of VTE in both RA and PsA. There was no pattern of time-to-event of EAERs by 6-month inter-
vals over 42 months observed in patients receiving UPA (data not shown). In univariable analyses, factors potentially associ-
ated with MACE or VTE occurrence in patients with RA receiving UPA 15 mg included age ≥ 65 years; baseline
hypertension; diabetes mellitus; smoking; history of CV event or VTE; as well as use of aspirin, statins, or antithrombotics.
In PsA, aspirin use was associated with increased risk of MACE. The full list of evaluated factors is presented in
Figures 2 and 3.

Conclusion: Rates of adjudicated MACE and VTE with UPA were infrequent and consistent with background rates in RA,
PsA, and AS populations. The patient characteristics found to be associated with MACE and VTE are known risk factors
for these events. Continued follow-up is ongoing to further contextualize the risk of MACE and VTE in the UPA clinical trial
programs.
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Background/Purpose: Patients with chronic inflammatory arthritis (CIA) are at increased risk for the development and mor-
tality from COVID-19. Vaccinations are integral to the management of these conditions. Disease-modifying antirheumatic
drugs (DMARDs) used to treat CIA have the potential to blunt the immune response and efficacy of vaccinations. There is lit-
tle data on the effect of DMARDS used for CIA on the response to novel mRNA vaccines, although limited data is emerging
from small studies. Guidelines on adjusting such therapy are limited by a paucity of available data. Our objectives were to
compare the antibody response (ABR) to the SARS-CoV-2 mRNA vaccines in patients with CIA on treatment with either
methotrexate (MTX), tumor necrosis factor inhibitors (TNFi), or both with healthy controls as well as determine the effect of
interrupting therapy after vaccination in patients with CIA on the ABR to the vaccine.

Methods: 63 patients (ages 18-90) with rheumatoid or psoriatic arthritis on MTX, TNFi or both were recruited. All subjects
received two doses of a mRNA COVID vaccine. Use of hydroxychloroquine (HCQ), NSAID’s, and prednisone (Pred)
≤10mg daily were allowed. Those with prior COVID infection were excluded, as determined by SARS-CoV-2 nucleocapsid
assay. 26 healthy age-matched controls were obtained. IRB approval was obtained, and patients were consented to partic-
ipate in the study. SARS Anti-receptor binding domain IgG antibodies were measured by electro chemiluminescent immu-
noassay 90-120 days post initial vaccine dose. Patients were divided into 3 groups based on therapy:

1. MTX monotherapy
2. TNFi with eternacept (ETN) or adalimumab (ADA)

Figure 1
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3. A combination of MTX with either ETN or ADA
Each of the groups was subdivided into two categories:
1. Continued treatment uninterrupted at the time of each of the two vaccines.
2. Held treatment for two weeks after each vaccine.

Results: The 63 patients with CIA had a significantly lower ABR to vaccine compared with healthy controls (p=0.001). Fur-
ther analysis was limited by sample size: The MTX held group had a higher ABR than the MTX continued group (mean
IgG=35.5 vs 21.74; p=0.14), demonstrating a trend toward increased immunogenicity. There was a similar ABR to vaccine
between those on TNFi who held vs continued therapy (mean IgG 20.83 vs 28.65; p=0.525). Combination MTX +TNFi held
vs continued groups demonstrated a trend toward increased immunogenicity when holding therapy post vaccine (mean IgG
42.4 vs 22.7; p=0.44). All treatment groups were comparable in Pred, HCQ, NSAID use, age, Rapid 3 score, and time inter-
val between vaccination and blood draw for antibody levels.

Conclusion: The ABR in patients with CIA to the mRNA vaccine appeared to be blunted by ongoing therapy with MTX. This
effect was attenuated by holding MTX post-vaccine. There was no difference in the ABR to vaccine in patients on TNFi who
held vs continued these agents after vaccine, although the sample size was small. These findings should be validated in a
larger cohort. Patients with CIA on DMARD therapy had a significantly lower ABR to the vaccine compared to healthy con-
trols. Clinicians may consider holding MTX for two weeks post vaccination to optimize the immune response to the vaccine.

Disclosure: N. Darwish, None; S. Jhaveri, None; U. Yoganathan, None; H. Bakillah, None; K. Chun, None;
T. Wasser, None; J. Freeman, None.
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Background/Purpose: There is a paucity of prospective clinical trials evaluating treatments for juvenile dermatomyositis
(JDM). Consensus treatment plans (CTPs) are designed to facilitate comparative effectiveness studies between treatments.
The biologic committee of the Childhood Arthritis and Rheumatology Research Alliance (CARRA) JDM workgroup devel-
oped biologic disease modifying anti-rheumatic drug (DMARD) CTPs for patients with refractory moderate JDM, the ultimate
goal of which is to determine effective and safe biologic treatments.
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Methods: The JDM biologic committee convened in 2011. The initial CTP development process was described in 2017 by
Spencer et al. (https://doi.org/10.1186/s12969-017-0174-0). This work was the foundation for the 2019 CARRA JDM bio-
logic meeting, where key elements lacking consensus were discussed. A core group of 20 stakeholders including pediatric
rheumatologists, trainees, and parents developed a survey to assess current treatment escalation practices for moderately
severe JDM. The cases and questions included in the survey were developed using a consensus framework, requiring at
least 80% agreement. The resulting survey was distributed online in 2020 and completed by 121 self-selected CARRA
members interested in JDM. The results of the survey informed the final CTP, which was distributed to 100 randomly
selected CARRA members for evaluation from November 2021-March 2022.

Results: Four biologic CTPs for refractory moderately severe JDM were proposed: TNF-alpha inhibitor (adalimumab or
infliximab), abatacept, rituximab, and tocilizumab (Figure 1). Each CTP has different options for dosing and/or route. Eligibility
criteria as well as baseline and follow up assessments were determined. Established definitions for improvement, worsening,
and clinically inactive disease were included. A pathway for clinical assessment and follow up was outlined (Figure 2). There
were 91 responses to the survey; of those, 10 opted out, 2 were not pediatric rheumatology providers practicing in North
America, and 3 did not treat patients with JDM. Among the 72 respondents, consensus was achieved for the proposed
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CTPs (93% [67/72]) as well as for patient characteristics, assessments, definitions of clinical status, and follow up. By
weighted average, respondents indicated that they would most likely use rituximab followed by abatacept, TNF-alpha inhib-
itor, and tocilizumab.

Conclusion: CTPs for the use of biologic treatments in refractory moderate JDM were achieved using consensus methodol-
ogy. The implementation of the CTPs will lay the groundwork for registry-based prospective comparative effectiveness studies.

Acknowledgements: The authors wish to acknowledge CARRA and the ongoing Arthritis Foundation financial support of
CARRA; the Intramural Research Program of NIAMS/NIH.

Disclosure: M. Sherman, None; H. Kim, Eli Lilly and Company; S. Tarvin, None.
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Background/Purpose: Clinical characteristics and outcomes often differ between children and adults diagnosed with the
same rheumatic condition; however, such comparative data is limited in ANCA-associated vasculitis (AAV). The objective
of this study was to examine the relationship between age of diagnosis and disease characteristics and damage outcomes
in patients with AAV.

Methods: This was a retrospective cohort analysis of patients with granulomatosis with polyangiitis (GPA) andmicroscopic poly-
angiitis (MPA) enrolled in the Vasculitis Clinical Research Consortium Longitudinal Studies from 2013 to 2021. Cohorts were
divided by age of diagnosis (years): children (< 18), young adults (18-40), middle-aged ( > 40-65), and older adults ( > 65). Out-
comes included demographics, ANCA type, and clinical characteristics. Group differences were tested using the Kruskal-Wallis
test for continuous variables and Fisher’s exact test for categorical. Univariate and multivariate linear regression were used to
estimate the differences in damage scores, Vasculitis Damage Index [VDI] and ANCA Vasculitis Index of Damage [AVID].

Results: Data from 1020 patients were analyzed: 61 children, 240 young adults, 560 middle aged, and 159 older adults (-
Table 1). 852 (84%) had GPA and 165 (16%) had MPA. 893 (92%) of patients with ANCA results were ANCA positive:
637 (65%) with PR3-ANCA, 247 (25%) with MPO-ANCA, and 9 (1%) with both. AAV diagnosed in childhood had a female
predominance that decreased with age and was more often GPA and ANCA/PR3-ANCA positive. Older adults had more
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MPA and MPO-ANCA. Those diagnosed in childhood experienced more subglottic stenosis and alveolar hemorrhage at
diagnosis and ever. Ocular, nasal, sinus, renal, gastrointestinal, and nervous system manifestations were also different
between groups. Over half of patients diagnosed in childhood received both cyclophosphamide (CYC) and rituximab
(RTX) (Figure 1), a rate that decreased with increasing age groups. The percentage of patients receiving neither CYC or
RTX, or CYC alone increased with older age at diagnosis. After adjusting for disease duration and use of CYC and/or RTX,
the VDI and AVID scores of those diagnosed at age > 65 years were estimated to be 1.73 and 2.52 points higher, respec-
tively, than those diagnosed as children (95%CI: [1.03,2.43], p < 0.001; [1.26,3.78], p < 0.001) (Table 2).

Conclusion: There is an association between age of diagnosis and clinical characteristics in patients with AAV, particularly
when diagnosed in childhood. Most notably, children experience more subglottic stenosis and alveolar hemorrhage. An
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early-age female predominance wanes across age groups. Patients diagnosed in childhood are more likely to receive both
CYC and RTX, a finding that may indicate different practices in pediatrics. Those diagnosed at an older age accrued more
damage than those diagnosed at a younger age. While studies often exclude children, sub-analyses of adults diagnosed
in childhood and more specific damage scores could provide insight into the unique aspects of AAV across the lifespan,
allowing for more evidence-based care and improved outcomes.

Disclosure: J. Bloom, None; K. Pickett, None; L. Silveira, None; D. Cuthbertson, None; N. Khalidi, AstraZeneca,
Bristol-Myers Squibb(BMS), GlaxoSmithKlein(GSK), Roche, Sanofi, AbbVie/Abbott, Katsaka Medical, Otsuka;
C. Koening, chemocentryx; C. Langford, None; C. McAlear, None; P. Monach, Chemocentryx, Kiniksa,

Figure 1. Medications ever received by patients with granulomatosis with polyangiitis and microscopic polyangiitis stratified by age at diagnosis
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EMDSerono, Immagene, Jannsen, Kiniksa, Magenta, Novartis, Pfizer, Q32, Regeneron, Sparrow, Eicos, Electra,
Kyverna, UpToDate.

Abstract Number: 0514

Renal Response Outcomes of North American Youth with Proliferative
Lupus Nephritis Treated with the EuroLupus versus NIH
Cyclophosphamide Dosing Regimen

Christine Wang1, Rebecca Sadun2, Wenru Zhou3, Kristen Miller3, Claire Palmer3, Stacy P Ardoin4, Christine Bacha5,
Emily Hause6, Joyce Hui-Yuen7, Nicole Ling8, Maria Pereira9, Meredith Riebschleger10, Kelly Rouster-Stevens11, Aliese
Sarkissian12, Julia Shalen13, William Soulsby14, Marinka Twilt15, Eveline Wu16, Laura Lewandowski17, Scott Wenderfer18

and Jennifer Cooper19, 1Children’s Hospital of Colorado/University of Colorado, Denver, CO, 2Duke University, Durham,
NC, 3University of Colorado School of Medicine, Aurora, CO, 4Division of Rheumatology, Nationwide Children’s Hospital
and Department of Pediatrics, The Ohio State University, Columbus, OH, 5Nationwide Children’s Hospital, Columbus,
OH, 6University of Minnesota, Minneapolis, MN, 7Cohen Children’s Medical Center, Hofstra-Northwell School of
Medicine, Feinstein Institutes for Medical Research, Queens, NY, 8UCSF, San Francisco, CA, 9Baylor College of Medicine,
Houston, TX, 10University of Michigan, Ann Arbor, MI, 11Division of Pediatric Rheumatology, Department of Pediatrics,
Emory University School of Medicine; Children’s Healthcare of Atlanta, Atlanta, GA, 12University of North Carolina at
Chapel Hill, Chapel Hill, NC, 13Johns Hopkins University, Baltimore, MD, 14University of California, San Francisco, San
Francisco, CA, 15Cumming School of Medicine, University of Calgary, Calgary, AB, Canada, 16University of North Carolina,
Chapel Hill, NC, 17NIAMS, NIH, Bethesda, MD, 18British Columbia Children’s Hospital, Vancouver, BC, Canada,
19Children’s Hospital of Colorado/University of Colorado, Aurora, CO

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: Abstracts: Pediatric Rheumatology – Clinical I: Connective Tissue Disease
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: There have been no published studies comparing renal outcomes of youth with proliferative lupus
nephritis (LN) treated with the lower-dose EuroLupus (EL) cyclophosphamide (CYC) regimen vs. the NIH regimen. We aimed
to evaluate the association between the CYC dosing regimen and renal response at 12 months.

Methods: A multisite retrospective cohort study was conducted at 11 North American pediatric centers using electronic
medical record data. Patients 6 to 22 years of age with active proliferative LN treated with either the EL or NIH regimen from
7/1/2014 to 6/30/2021 were included. Data were obtained through 12 months after baseline (defined as start of most recent
CYC course). The primary outcome was the proportion of patients with complete (CRR) or partial renal response (PRR) at
12 months. The secondary outcome was the proportion of patients with CRR at 12 months. CRR was defined as normal
estimated glomerular filtration rate (eGFR > 90 mL/min/1.72 m2) and urine protein-to-creatinine ratio (UPCR) < 0.2. PRR
was defined as ≥ 50% improvement in eGFR and UPCR if abnormal at baseline and UPCR ≤ 1. Urine sediment was
excluded from response definitions due to inability to exclude concurrent menses (hematuria), infection (pyuria) and missing
values (casts). Baseline characteristics were compared by CYC regimen using two-sample independent t-tests or Wilcoxon
rank sum tests for continuous variables and Chi-square tests or Fisher’s exact tests for categorical variables. A generalized
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linear model with logit link was fit to evaluate the association of CYC regimen (EL vs. NIH) with renal response. We used a
propensity score model and inverse probability weighting to balance clinically important baseline covariates. We adjusted
for confounders and precision variables that remained unbalanced in the synthetic dataset.
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Results: One hundred and sixty-two patients (97 NIH, 65 EL) were included. Baseline characteristics were similar between
groups. EL patients were on average older at the start of current CYC therapy, had longer SLE disease duration and were
more likely to have relapsed or refractory LN compared to the NIH group (Table 1). Intravenous (IV) steroid use and mean
oral prednisone doses were not significantly different at baseline, 3, 6, and 12 months. The mean eGFR and UPCR improved
over the course of study, though the mean UPCR remained >1 (Figure 1). At 12 months, 42% of EL and 53% of NIH treated
patients achieved CRR or PRR (p = 0.25), and 19% of EL and 40% of NIH treated patients achieved CRR (p = 0.01). After
multivariable adjustment (Table 2), at 12 months there was no significant association between the CYC dosing regimen
used and achieving PRR or CRR (OR 0.79, 95% CI 0.34, 1.87) and CRR only (OR 0.80, 95% CI 0.30, 2.11).
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Conclusion: Our study found no significant association between CYC regimen (EL vs. NIH) and renal response at
12-months, after multivariable adjustment. However, the study was retrospective and was not powered for non-inferiority.
Nevertheless, our data suggest that EL dosing may be a reasonable alternative for treatment of youth with proliferative LN,
especially given the potential benefits of lower cumulative CYC exposure. Future prospective studies and longer-term out-
come data are needed.

Disclosure: C. Wang, None; R. Sadun, None; W. Zhou, None; K. Miller, None; C. Palmer, None; S. Ardoin, None;
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Figure 1. Change in Estimated Glomerular Filtration Rate (eGFR) and Urine Protein-to-Creatinine Ratio (UPCR) Over Time by Dosing Regimen.
(A) Mean eGFR (mL/min/per 1.73 m2) over time with 95% confidence interval bands. (B) Mean UPCR (mg protein/mg creatinine) over time, with
95% confidence interval bands.
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Background/Purpose: Juvenile systemic scleroderma (jSSc) is an orphan disease with a prevalence of 3 in 1,000,000 chil-
dren. Currently no medications are licensed for the treatment of jSSc. Due to its rarity, only recently have the first manage-
ment and treatment guidelines been published, the jSSc SHARE (Single Hub and Access point for paediatric
Rheumatology in Europe) recommendations, reflecting consensus opinion upon pediatric rheumatologists (1).
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Methods: The juvenile systemic sclerosis inceptions cohort (jSScC) is amultinational cohort that prospectively collects clinical data,
includingmedications at baseline and subsequent visits. The jSScC enrollment criteria include age of onset of the first non-Raynaud
symptom younger than 16 years and age younger than 18 years at cohort entrance. The frequency of medications (general cate-
gory and specific medication) was calculated across the cohort at timepoint 0 (enrollment), 12 months and 24 months.

Results: We extracted data from the jSScC of patients who were followed for 12 or 24 months. One-hundred and nine
patients were followed at time point 0 (T0) and 12 months (T12), and data was available for 77 of them up at 24 months
(T24). The mean age of the patients was 13.2 years at the timepoint 0. Three-quarters were female and 75 % had diffuse
subtype. Disease duration at baseline visit was 3.1 years. The medications the patients were on recorded by the physician
were captured at T0, T12 and T24 listed in Table 1.

Conclusion: At baseline half of the patients were on corticosteroids. This is more frequent than typical adult SSc practice but
coincides with jSSc SHARE treatment recommendations (#1)(1). After 12 months observation in the cohort over 90% of
patients received a DMARD therapy. Methotrexate andmycophenolate mofetil were the most commonly prescribed DMARDs,
which also reflects the SHARE treatment recommendations (#2 and #3). At 12 months the use of glucocorticoid decreased
and the use of bDMARDs increased. In general, biological DMARDs are typically considered in severe or refractory (SHARE
recommendation #7), reflecting the lower percentage compared to csDMARDs. Autologous stem cell transplantation was
observed in one patient at 12 months, reflecting an option in jSSc with progressive and refractory disease (SHARE recommen-
dation #8). Endothelial receptor antagonists, such as bosentan, were used over time in approximately 20% of the patients,
reflecting SHARE recommendation #6 for pulmonary hypertension and/or digital tip ulcers. This is the first evaluation looking
at clinical medication practice pattern in jSSc, and its comparison to recently published consensus guidelines.
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Background/Purpose: Juvenile Systemic Sclerosis (jSSc) is an autoimmune and fibrosing disease associated with signifi-
cant morbidity and mortality risk. Data on treatment is limited and based mainly on adult data despite the many differences
between adult and jSSc. There is a need for international jSSc consensus tools and definitions in order to conduct jSSc treat-
ment studies

Methods: An international effort primarily between pediatric rheumatologists (PRs) in CARRA and the Pediatric Rheumatol-
ogy European Society (PRES) is being led by a core group of 3 CARRA and 2 PRES members (NV, SL, MT, CP, FZ). These
steps are planned: literature review (LR) on SSc measures, development of surveys to understand current management
strategies, and Delphi consensus meetings. The aim of the LR is to identify available measures used in SSc including adults,
and their properties for each of 6 areas (cardiac, pulmonary, vascular, gastrointestinal, skin/musculoskeletal, or health-
related quality of life). Results will be used to inform the development of surveys evaluating the use and feasibility of these
measures, and scoring levels used by PRs. Covidence is being used to facilitate the LR process

Results:We conducted an initial survey of CARRA and a subset of PRESmembers to understand the prevalence of jSSc, most
commonly used assessments and treatments for cardiopulmonary (CP) disease, and identify PRs interested in participating in
our study. Response rate was 25% from 348 CARRA, and 35% from 156 PRES members. Responders from 26 countries fol-
low 649 jSSc patients, with a median of 3 patients followed per center (IQR 2-7). Frequency use of CP assessment tools and
proportion of most frequently used immunosuppressive treatments by PRs are shown in Table 1 and Figure 1. The pulmonary
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function test measurement considered most important for lung evaluation was the DLCO (75%), whereas echocardiogram
(77%) was considered the most important cardiac tool. The 3 most commonly used treatments were oral steroids, methotrex-
ate, and mycophenolate mofetil, each used in about 20% of patients. For our LR, 24,849 unique articles identified from 4 data-
bases were screened by 18 PRs. Inclusion criteria included English language, original peer-reviewed research related to SSc,
and including a measure from 1 of the 6 areas of interest. A total of 21,565 articles were eliminated, leaving 3284 articles. These
articles have been screened by 34 collaborators for relevance by each of the 6 organ-focused groups. From this screen,
300-600 references remain in each organ group for full text screening to identify articles relevant for data extraction

Conclusion: We have established collaboration with 34 members from 12 countries who will be participating in this effort.
Our initial survey of 141 PRs identified variation in preferences for CP assessments and treatments. A high proportion of
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PRs indicated that they have never used or do not have access to some cardiac assessment tools and biologics to manage
their jSSc patients. We completed the first phase of our LR, identifying 300-600 articles in each of the 6 organ-focused
groups for further screening followed by data extraction. This effort will generate consensus on outcome measures and def-
initions to use in future jSSc treatment trials
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None; P. Lawrence, None; F. Rosser, None; S. Mayell, None; L. Ambartsumyan, None; A. Minuti, None; F. Zulian,
None; S. Li, None.
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Background/Purpose: Cognitive difficulties are common in children with childhood-onset SLE (cSLE), but neuropsychiatric
lupus (NPSLE) remains challenging to diagnose and treat. To increase understanding of underlying mechanisms, we exam-
ined the association of cortical surface area with cognitive performance and disease measures.

Methods:We examined a cross-sectional sample of patients with cSLE (ages 12-17) meeting ACR, SLICC or EULAR clas-
sification criteria and healthy controls (ages 12-17). Demographic and disease measures were collected from questionnaires
and medical records, respectively. Subjects completed standardized cognitive tests on attention, executive function, and
processing speed. We explored group differences using t-tests for each score. T1-weighted brain magnetic resonance
images were obtained using a 3T scanner. The FreeSurfer software package was used to build cortical surface area maps
for each subject. We probed structural differences between groups using a vertex-wise general linear model controlled for
subject age and corrected for multiple comparisons. From this whole-brain analysis, only regions of interest (ROIs) showing
significant group differences were considered for further analysis. We then examined the association between the surface
area of each significant ROI and each cognitive task with significant group differences, using the Spearman correlation

1035



coefficient corrected for multiple comparisons. In the cSLE group, we used Partial Least-Squares Regression (PLS) to
examine the association between disease measures and surface area in the significant ROIs.

Results:We recruited 30 patients with cSLE and 18 healthy controls; only one patient had a NPSLE diagnosis (Table 1). On
average, lupus patients and controls scored within the normal range across cognitive tests. However, lupus patients per-
formed worse than controls on measures of cognitive efficiency (attention reaction time p=0.056, processing speed colour
naming p=0.02) (Fig. 1). Lupus patients were found to have a significantly reduced cortical surface area across 14 different
ROIs when compared to controls (pcorr < 0.05), mostly in the right temporal and frontal lobes (Fig. 2). Brain-behaviour cor-
relations suggest that reaction time is correlated with altered surface area in the left precentral area (pcorr=0.045), the right
superior temporal gyrus (pcorr=0.046), post-cingulate gyrus (pcorr=0.042), the right middle frontal gyrus (pcorr=0.05) and
the right intraparietal area (pcorr=0.056). In PLS analysis, cumulative steroid dose, and levels of CRP, ESR, and anti-dsDNA
were found to be significant predictors of surface area.

Conclusion: Lupus patients exhibited cortical surface area abnormalities when compared to controls and performed worse
on measures of cognitive efficiency. Structural abnormalities and poor cognitive efficiency were significantly associated.

Table 1. All variables listed under Disease Measures were used in PLS Analysis, except for the “NPSLE diagnosis” variable.
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Cumulative steroid dose, CRP, ESR and anti-dsDNA were found to be significant predictors of brain surface area. Our find-
ings suggest a relationship between disease activity, cortical surface area, and cognitive efficiency in patients with cSLE. Fur-
ther study is needed to characterize the underlying mechanisms of this relationship.

Figure 1.Mean scores of patients with cSLE (n=30) and healthy controls (n=18). An asterisk (*) represents statistically significant group differences
for a particular measure (p < 0.05). Attention was measured by the Conners’ Continuous Performance Task III via standardized T scores (norma-
tive mean of 50, standard deviation of 10); higher scores indicate more difficulties. Measures of executive functioning and processing speed were
measured by the Delis-Kaplan Executive Function System (D-KEFS, normative mean of 10, standard deviation of 3); lower scores indicate more
difficulties.
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Figure 2. Cortical maps representing vertex-wise differences in surface area between patients with cSLE (n=30), and age/sex-matched controls
(n=18). Blue colour indicates regions with statistically significant decreases in surface area in the cSLE group when compared to controls
(p < 0.05). Coloured outlines annotate brain regions according to the Destrieux atlas. The top and bottom panels represent structural results
before and after correcting for multiple comparisons, respectively.
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Background/Purpose: We previously identified a group of genes associated with high alpha-smooth muscle actin (aSMA)
and low CD34 fibroblast staining in lesional systemic sclerosis (SSc) skin that decreased with clinical improvement in patients
treated with belimumab or nilotinib. The purpose of this study is to evaluate this aSMA/CD34 (fibroblast) polarization gene
expression signature as a biomarker of clinical improvement in a larger validation cohort of individuals with early, diffuse cuta-
neous (dc) SSc.

Methods: Skin biopsies were analyzed from 81 patients with dcSSc enrolled in the Phase III RESOLVE-1 clinical trial of lena-
basum in SSc. The trial did not demonstrate lenabasum to be superior to placebo, so for the purposes of this analysis we did
not stratify by treatment assignment. Clinical data were collected including patient demographics, SSc autoantibody profile,
disease duration, modified Rodnan skin score (MRSS), and 52-week Combined Response Index in Systemic Sclerosis
(CRISS). 52-week “clinical improvement” was defined as CRISS ≥0.6. Expression of 46 previously identified aSMA/CD34
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polarization genes, measured by Agilent microarray, was evaluated in each sample. Pearson correlation coefficients were
calculated for change in aSMA/CD34 polarization gene expression (Log2(fold-change baseline vs. 52 weeks)) and
52-week (A) CRISS and (B) change in MRSS.

Results: Baseline characteristics of 81 patients are shown in Table 1. Among clinical improvers, 42 of the 46 aSMA/
CD34 polarization genes significantly decreased between baseline and 52-weeks, while 0 of 46 genes changed sig-
nificantly in clinical non-improvers (Fig. 1A). In the clinical improvers, the baseline samples clustered together, along
with higher MRSS scores and higher aSMA/CD34 polarization gene expression, compared to 52-week samples
(Fig. 1B). On the other hand, there was no clustering according to time (baseline vs. 52 weeks) in non-improver sam-
ples. Average expression of aSMA/CD34 polarization genes was plotted for improvers vs. non-improvers for baseline
and 52-week samples. Average gene expression in improvers (vs. non-improvers) was similar at baseline but
decreased at 52 weeks in improvers (Fig. 2A). LUM, SEPT11, SILP2 and CFI were most strongly correlated with
52-week CRISS, (Fig. 2B), and CILP2, TNFSF4, SYNDIG1 and INHBA were most strongly correlated with MRSS
change (Fig. 2C).

Conclusion: The gene expression signature of aSMA/CD34 polarization decreases significantly from baseline to 52 weeks
among clinical improvers but is unchanged in those who do not improve. These results validate previous findings that aSMA/
CD34 polarization gene expression signatures decrease in patients with clinical improvement and suggest fibroblasts can
recover, potentially by repopulating or differentiating, in the improving skin of patients with SSc.
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Background/Purpose: In the randomized Scleroderma: Cyclophosphamide Or Transplantation (SCOT trial), normalization
of systemic sclerosis (SSc) peripheral blood gene expression signatures at the 26-month visit was observed after myeloabla-
tive hematopoietic stem cell transplantation (HSCT) (Assassi, et al., 2019). Herein, we examined long-term molecular
changes ensuing after HSCT or 12 months of intravenous cyclophosphamide (CYC) to 54 months after randomization.

Methods: All participants with available peripheral blood total RNA samples at month 38 or month 54 visits were included in
the present study. Sixty-two healthy controls of similar age-, gender-, and racial background were also examined. Global
transcriptomic studies were performed at pretreatment baseline, 38 months, and 54 months post-randomization, and in

* No modules passed criteria (log2 fold change >0.25 or < - 0.25 and pFDR <0.1). HSCT = hematopoietic stem cell transplant
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healthy controls using Illumina HT-12 arrays. The association of baseline SSc-related transcript module scores (upregulated
modules: two interferon modules and neutrophil module; down-regulated module: cytotoxic/NK module) with longitudinal
changes in modified Rodnan Skin Score (mRSS) was also examined in each treatment arm using mixed effects regression
models (Keyes-Elstein et al., 2021).

Results: Thirty (HSCT=19 and CYC=11) participants had 38-month and 26 (HSCT=16 and CYC=11) had 54-month sam-
ples available. In the paired comparison to the baseline visit, a significant down-regulation of interferon and an up-regulation
of cytotoxic/NK module were observed at 38 and 54-months in the HSCT arm, indicating a long-term normalization of base-
line SSc gene expression signatures (Table 1/Figure 1). No differentially expressed modules were detected in the CYC arm
compared to baseline (Table 2).

In comparison to healthy controls, 38-month visit samples in the HSCT showed an upregulation of B cell and plas-
mablast modules and a downregulation of myeloid and inflammation modules. Importantly, 54-month transplant sam-
ples showed no differentially expressed modules compared to healthy controls suggesting completion of immune
reconstitution (Table 1/Figure 1). Participants in the CYC arm continued to show an upregulation of interferon and
neutrophil modules and a down-regulation of cytotoxic/NK module compared to healthy controls at both time points
(Table 2).

*No modules passed criteria (log2 fold change >0.25 or < - 0.25 and pFDR <0.1). CYC = cyclophosphamide
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Higher baseline interferon transcript modules were associated with a faster rate of decline in mRSS in the HSCT arm
(p=0.015 and p=0.005 for M1.2 and M3.4 interferon modules, respectively) but not in the CYC arm (p=0.132 and
p=0.202 for M1.2 and M3.4 interferon modules, respectively).

Conclusion: Paralleling the observed clinical benefit, HSCT leads to durable long-term normalization of molecular signature
in SSc with completion of immune resetting to 54 months post-HSCT.

Longitudinal measurements of A) M1.2 (Interferon module), B) M3.4 (Interferon module), C) M5.15 (Neutrophil mod-
ule), and D) M3.6 (Cytotoxic/NK cell module). The displayed data on all time points are restricted to those participants
that completed the 54-month visit. Data are shown as box plots. Each box represents the 25th to 75th percentiles.
The depth of the box is the interquartile range (IQR). The line inside the box represents the median. The circles are
outliers.
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Background/Purpose: Scleroderma Lung Study (SLS) II established mycophenolate mofetil (MMF) as an active therapy for
scleroderma-related interstitial lung disease (SSc-ILD) and the need to consider background MMF in trial designs. SLS III
envisioned an upfront combination therapy in which the rapid onset and anti-fibrotic effects of pirfenidone (PFD) would com-
plement the delayed immunosuppressive and anti-inflammatory effects of MMF.

Methods: An investigator-initiated multi-center, double-blind, placebo (PLA)-controlled Phase II trial evaluated combination
therapy (MMF+PFD vs MMF+PLA) in those with SSc-ILD. Key inclusion criteria were age≥18, SSc-ILD with symptoms
(Mahler dyspnea index), FVC% ≤ 85% predicted, disease duration ≤7 yrs, and any ground glass opacity on HRCT. Subjects
were randomized to each arm, stratified by site and prior MMF therapy (naïve, >0 to ≤3 months, and >3 months to 6 months)
with a planned enrollment of 150. The primary endpoint was the change from baseline in the mean forced vital capacity %
predicted (FVC%) over the course of the 18-month treatment period. Treatment differences were tested using linear mixed
effects models for longitudinal endpoints and ANCOVA for HRCT endpoints measured at screening and 18 months, both
adjusting for prior MMF therapy and efficacy measure at screening or baseline.
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Results: 51 participants were randomized (76% naive; 14% ≤3 months MMF; 10% >3-6 months MMF) with 27 to MMF+PFD
and 24 to MMF+PLA. Recruitment was prematurely stopped due to COVID-19 and the impact of prior drug treatment on eligi-
bility. Table 1 details baseline characteristics. Overall, a similar magnitude of improvement in FVC% over 18 months occurred in
both arms (2.24%MMF+PLA vs. 2.09%MMF+PFD; P=0.93) with a more rapid improvement noted in the MMF+PFD arm over
6 months (Figure 1). In addition, there were trends favoring the PFD arm in HRCT quantification of fibrosis (QLF) and interstitial
lung disease (QILD) as well as in HAQ-DI, SGRQ-activity scale, and PROMIS-29 physical function scales, all meeting/exceeding
minimally important differences (Table 2). 74.1% of subjects on MMF+PFD vs 29.2% on MMF+PLA had adverse events of spe-
cial interest; the difference primarily related to gastrointestinal disorders (55.6% vs. 20.8%) and photosensitivity (14.8% vs 0%).
7 participants prematurely discontinued one or both study drugs, all in the MMF+PFD arm. There were no deaths.
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Conclusion: Consistent with a primary hypothesis, upfront combination therapy (MMF+PFD) led to more rapid improve-
ment in the FVC% (0-6 months) but with a similar overall improvement over 18 months as compared to MMF +PLA.
Changes in HRCT outcomes and patient-reported outcomes tended to favor MMF+PFD. Side effects were similar to the
published literature and more common with MMF+ PFD. Although the study was underpowered, it raises the question
whether upfront MMF+PFD can lead to a more rapid improvement in FVC and greater impact on HRCT and patient-reported
outcomes.

Disclosure: D. Khanna, Boehringer Ingelheim, Genentech, Prometheus, Horizon, Chemomab, Talaris, Gesynta,
Amgen, Acceleron, Actelion, Bayer, CSL Behring, Paracrine Cell Therapy, Mitsubishi Tanabe, Theraly, Eicos Sciences;
C. Spino, None; E. Bernstein, Boehringer-Ingelheim, Kadmon, Pfizer; J. Goldin, MedQIA, LLC; D. Tashkin, Genen-
tech; M. roth, Genentech; O. SLS III Investigators, None.
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Examination of Differential Response to Treatment with Mycophenolate
Mofetil in Black and White Patients with Systemic Sclerosis

Lauren Smith1, Jamie Perin2, Adrianne Woods2, Fredrick Wigley3, Laura Hummers4 and Ami Shah5, 1Johns Hopkins,
District Heights, MD, 2John Hopkins University, Baltimore, MD, 3Johns Hopkins University, Baltimore, MD, 4Johns Hopkins
Univerisity, Baltimore, MD, 5Johns Hopkins Rheumatology, Baltimore, MD
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Background/Purpose: Black patients with systemic sclerosis (SSc) develop SSc at a younger age and have more severe
disease than White patients, including a higher prevalence of diffuse cutaneous SSc (dcSSc) and interstitial lung disease
(ILD). We sought to harness data from a large, diverse longitudinal prospective cohort to investigate whether Black and
White scleroderma patients have different therapeutic responses to mycophenolate mofetil.

Methods: Self-identified Black and White patients with SSc who had exposure to mycophenolate mofetil (MMF) were
selected from the Johns Hopkins Scleroderma Center (JHSC) Research Registry. Patients without at least one PFT and
mRSS measurement prior to or within one month of initiation of MMF therapy were excluded. We restricted our study pop-
ulation to patients who presented to our Center within 5 years of disease onset. Our primary outcome measures were abso-
lute change in forced vital capacity (FVC) % predicted and modified Rodnan skin scores (mRSS) over a 5-year period.
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Results: 718 patients with SSc who self-identified as either Black (n=152) or White (n=566) were exposed to MMF. Black
patients were younger at SSc onset than White patients (mean (SD) 40.1 (13.3) years vs. 47.3 (13.1)), though both groups pre-
sented to our Center at a similar disease duration (Table 1). Both groups were comparable in terms of sex and proportion of
patients with diffuse cutaneous disease. The most common autoantibody was anti-Scl-70 (46%) for Black patients and anti-
RNA polymerase III (46%) for White patients. The majority of subjects in both groups achieved the maximum dose of MMF
(3g) for at least 3 months (55% for Black patients, 52% for White patients). In the cohort of patients who had baseline and follow
up FVC, the average baseline FVC% predicted was 66.7 (20.0) for Black patients and 83.2 (19.0) for White patients prior to
treatment with MMF (Table 2). At 1 year, the modeled absolute change in FVC% predicted for Black patients was +1.7 (1.7)
compared to -1.2 (0.7) for White patients (p< 0.001). By year 5, the modeled absolute change in FVC% predicted for Black
patients was +1.7 (1.7) compared to -4.9 (0.7) for White patients (p< 0.001). Among patients with dcSSc, the baseline mRSS
was 13.3 (11.0) for Black patients and 17.7 (13.7) for White patients (p=0.212). At 1 year, the modeled absolute change in
mRSS from baseline was -3.1(1.7) for Black patients and -3.4(1.3) for White patients (p=0.907). By year 5, the modeled abso-
lute change in mRSS for Black patients was -5.4 (1.9) compared to -9.8 (1.3) for White patients (p=0.133).

Conclusion: There is a significant difference in baseline FVC% predicted between Black and White patients, but once
treated with MMF, Black patients’ FVC% predicted appears to stabilize while White patients have a slow decline. Both
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groups show a similar reduction in mRSS skin scores with treatment of MMF. Overall, these results suggest that worse pul-
monary outcomes for Black patients are not due to reduced therapeutic efficacy but may be due to more severe disease at
presentation. Ongoing work is needed to investigate if there is a biologic basis for this differential disease severity and the role
of social determinants of health as predictors of worse outcomes in Black versus White SSc patients.

Disclosure: L. Smith, None; J. Perin, None; A. Woods, None; F. Wigley, None; L. Hummers, Boehringer-Ingelheim,
Corbus Pharmaceuticals, Cumberland Pharmaceuticals, Kadmon Corporation, Medpace, CSL Behring, Mitsubishi
Tanabe, Horizon Pharmaceuticals; A. Shah, Arena Pharmaceuticals, Medpace/Eicos, Kadmon Corporation.

Abstract Number: 0522

Cohort Enrichment Strategies for Progressive Interstitial Lung Disease in
Systemic Sclerosis from EUSTAR

Anna-Maria Hoffmann-Vold1, Cathrine Brunborg1, Paolo Airò2, Lidia P. Ananyeva3, L�aszl�o Czirj�ak4, Serena Guiducci5,
Eric Hachulla6, MENGTAO LI7, Carina Mihai8, Gabriela Riemekasten9, Petros P. Sfikakis10, Gabriele Valentini11, Otylia
Kowal-Bielecka12, Yannick Allanore13 and Oliver Distler8, 1Oslo University Hospital, Oslo, Norway, 2Rheumatology and
Clinical Immunology Unit, ASST Spedali Civili, Brescia, Italy, 3V.A. Nasonova Research Institute of Rheumatology,
Moscow, Russia, 4Medical school of Pécs, Pecs, Hungary, 5University of Firenze, Firenze, Italy, 6University of Lille, Lille,
France, 7Department of Rheumatology and Clinical Immunology, Peking Union Medical College Hospital, Peking Union
Medical College & Chinese Academy of Medical Sciences, National Clinical Research Center for Dermatologic and
Immunologic Diseases, Ministry of Science & Technology, Key Laboratory of Rheumatology and Clinical Immunology,
Ministry of Education, State Key Laboratory of Complex Severe and Rare Diseases, Ministry of Science & Technology,
Beijing, China, 8Department of Rheumatology, University Hospital Zurich, University of Zurich, Zürich, Switzerland,
9University Clinic Schleswit-Holstein (UKSH), Luebeck, Germany, 10Joint Academic Rheumatology Program, National and
Kapodistrian University of Athens, School of Medicine, Athens, Greece, 11Università della Campania “Luigi Vanvitelli”,
Napoli, Italy, 12Medical University of Bialystok, Bialystok, Poland, 13Department of Rheumatology A, Descartes
University, APHP, Cochin Hospital, Paris, France, Paris, France
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Background/Purpose: Enrichment strategies from clinical trials for progressive systemic sclerosis-associated interstitial
lung disease (SSc-ILD) have been partly successful but have not been tested in a real life cohort. The objective of this study
was to analyse the feasibility, representativeness and efficacy of enrichment strategies in SSc-ILD patients from the EUSTAR
cohort.

Methods:We applied the (partly modified) inclusion criteria of major recent SSc-ILD trials (focuSSced, SLS II and SENSCIS)
in SSc-ILD patients and assessed progressive ILD, defined as absolute change in forced vital capacity (FVC) and as signifi-
cant progression (FVC decline >10%) over time. Data were compared to patients not fulfilling any inclusion criteria.

Results: In total, 2258 SSc-ILD patients were included, with 31.2% meeting SENSCIS, 5.8% SLS II, 1.6% focuSSced cri-
teria and 1529 (67.7%) not meeting any criteria, highlighting reduced feasibility of recruitment of SSc-ILD patients into clinical
trials (Figure 1). We also showed a selection of patient populations with changed representativeness (Table). In the first
12+/-3 months, a slow FVC% decline of –0.1% was seen in the total, unselected cohort and in patients fulfilling SENSCIS
criteria. Patients fulfilling criteria from focuSSced showed a strong FVC decline of –3.7%. Notably, patients enriched for
SLS II criteria showed FVC improvement of +2.3% (Figure 2). Similarly, compared to the total unselected cohort, the number
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Figure 2: FVC% pred decline in all, patients not fulfilling any criteria, the focuSSced, SLS II or Senscis criteria

Table. Demographics and baseline clinical characteristics of EUSTAR patients

Figure 1: Number of SSc-ILD patients fulfilling none or any inclusion criteria
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of significant progressive events was numerically higher in patients fulfilling focuSSced criteria, the same for SENSCIS criteria
and even slightly lower for patients fulfilling the SLS2 criteria

In the second 12 months period, SENSCIS enriched patients had a further absolute FVC% decline as described for the total
cohort. In contrast, patients fulfilling the focuSSced and SLS II inclusion criteria showed numerical improvement of lung func-
tion in the second period (Figure 2). There were no significant associations of enrichment criteria and ILD progression in the
second period.

Over the mean observation period of 2.3 years, patients not fulfilling any inclusion criteria showed the same FVC decline of –
0.9 (12.1) as observed for the total cohort (–0.9% (12.6)). There were numerical differences in FVC changes in the enriched
patient cohorts, varying from –2.8% FVC decline in patients fulfilling the focuSSced criteria to +3.4% FVC improvement with
SLS II criteria.

Conclusion: Application of enrichment criteria from previous clinical trials showed enrichment for progression with variable
success but led to selected patient populations reducing feasibility of recruitment and representativeness of the SSc-ILD
patients. These findings are important for future clinical trial design and interpretation of the results of published trials.

Disclosure: A. Hoffmann-Vold, Boehringer-Ingelheim, Janssen, Eli Lilly, Merck/MSD, Roche; C. Brunborg, None;
P. Airò, Bristol-Myers-Squibb, Boehringer Ingelheim, Roche, Jannsen, CSL Behring; L. Ananyeva, Boehringer-Ingel-
heim; L. Czirj�ak, Boehringer Ingelheim, Actelion, MSD, Novartis, Pfizer; S. Guiducci, None; E. Hachulla, GSK,
Roche-Chugai, Johnson & Johnson, Boehringer Ingelheim, CSL Behring, Sanofi Genzyme; M. LI, None; C. Mihai,
Boehringer-Ingelheim, Mepha, MEDTalks, Roche, Janssen; G. Riemekasten, Boehringer Ingelheim; P. Sfikakis, Pfi-
zer, AbbVie/Abbott, Novartis, Amgen, Janssen, Boehringer-Ingelheim, Celgene, Eli Lilly;G. Valentini, Boehringer Ingel-
heim, Sanofi/BMS; O. Kowal-Bielecka, CSL Behring, Boehringer Ingelheim, Gilead, Novartis, Abbvie, Janssen-Cilag,
Medac, MSD, Roche; Y. Allanore, Boehringer Ingelheim, Sanofi, Janssen, AbbVie, Menarini, Curzion, Medsenic, Pro-
metheus, AstraZeneca; O. Distler, AbbVie/Abbott, Amgen, GlaxoSmithKlein(GSK), Novartis, Roche, UCB, Kymera,
Mitsubishi Tanabe, Boehringer Ingelheim, 4P-Pharma, Acceleron, Alcimed, Altavant Sciences, AnaMar, Arxx, AstraZe-
neca, Blade Therapeutics, Bayer, Corbus Pharmaceuticals, CSL Behring, Galapagos, Glenmark, Horizon, Inventiva,
Lupin, Miltenyi Biotec, Merck/MSD, Prometheus Biosciences, Redx Pharma, Roivant, Sanofi, Topadur, Pfizer, Jans-
sen, Medscape, Patent issued “mir-29 for the treatment of systemic sclerosis” (US8247389, EP2331143), FOREUM
Foundation, ERS/EULAR Guidelines, EUSTAR, SCQM (Swiss Clinical Quality Management in Rheumatic Diseases),
Swiss Academy of Medical Sciences (SAMW), Hartmann Müller Foundation.

Abstract Number: 0523

The Development of the Ranked Composite Important Difference in
Diffuse Cutaneous Systemic Sclerosis; A Clinical and Patient Meaningful
Anchor to the ACR-Composite Response Index in SSc

Lesley-Anne Bissell1, Daniel Furst2, sindhu johnson3, Paul hansen4, Esmeralda Recalde5, Dinesh Khanna6 and Francesco
Del Galdo7, 1University of Leeds, Leeds, United Kingdom, 2University of California Los Angeles, Los Angeles, CA,
3Rheumatology, Department of Medicine, Schroeder Arthritis Institute, Toronto Western Hospital, Mount Sinai Hospital;
Institute of Health Policy, Management, and Evaluation, University of Toronto, Toronto, ON, Canada, 4University of
Otago, Dunedin, New Zealand, 5World Scleroderma Foundation, Florence, Italy, 6Division of Rheumatology, Department
of Internal Medicine, Scleroderma Program, University of Michigan, Ann Arbor, MI, 7Leeds Institute of Rheumatic and
Musculoskeletal Medicine, Faculty of Medicine and Health and NIHR Biomedical Research Centre, University of Leeds,
Leeds, United Kingdom
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Background/Purpose: The ACR Composite Response Index in Systemic Sclerosis ( ACR-CRISS) is one of the first com-
posite outcome measures in diffuse cutaneous Systemic sclerosis (dcSSc- Khanna D, et al. A&R 2016) . It relies on validated
clinical domains selected through a data driven methodology, however only provides a probability of response and is unable
to differentiate between patients who do not improve and patients who worsen.

Here we aimed to improve the clinical interpretation of the ACR-CRISS by creating a continuous ranked score of clinically
and patient meaningful changes of its individual measures.

Methods: Following OmerACT guidelines for outcome measurement development, relevant stakeholders were identified
from 5 continents, including 100 physicians with proven experience in managing patients with dcSSc and 100 patients with
dcSSc who have participated to at least one clinical trial. An adaptive survey was designed utilising 1000Minds conjoint anal-
ysis software. Patients and doctors were asked to choose which of two hypothetical patients had a better or worse outcome
according to Minimally Clinical Important Differences (MCID) in two domains among FVC, HAQ-DI and mRSS, and the pres-
ence of organ failure. Pairwise comparisons of patient and doctor choices were analysed utilising PAPRIKA methodology
(Hansen P et al Multi-Criteria Decis. Anal 2008) to rank and weight the MCIDs against each other. Working jointly with patient
and public involvement utilising a ‘think aloud’ approach, a video tutorial was produced explaining the objectives and pro-
cess of the adaptive survey to the survey participants.

Results: 80 rheumatologists and 80 patients with Scleroderma accepted to complete the survey which ran from June 2020
to January 2021. Discrete choices conjoint analysis defined ranks and relative weights of the 4 domains in the improving and
worsening outcomes. A continuous composite ranked score reflecting the relative weighting of the individual outcome
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measures (Ranked Composite Important Difference, RCID) was developed accordingly (Table 1). The score ranges from -1
(worst possible outcome) to 1 (best possible outcome), with patients that experience no organ failure and do not meet any
MCID in any of the 3 domains scoring 0.

Conclusion: This collaborative process using novel robust methodology and involving both rheumatologists and patients
has created a clinically and patient meaningful composite score that can be used as anchor to the ACR-CRISS, or other clin-
ical outcomes. Performance against the ACR-CRISS, and revised CRISS in Randomised Controlled Trials will determine the
clinical value of the RCID.

The relative weights of each of the core set measures within the better and worse outcome models, expressed as a score
from -1 to 1 and the brackets for RCID scoring.

Disclosure: L. Bissell, None; D. Furst, AbbVie/Abbott, Pfizer, CORBUS, GALAPAGOS, GlaxoSmithKlein(GSK), NIH,
Novartis, HORIZON, PROMETHEUS, SANOFI, Roche, Genentech, GALDERMA, CME, Bristol-Myers Squibb(BMS),
Amgen; s. johnson, None; P. hansen, None; E. Recalde, None; D. Khanna, Boehringer Ingelheim, Genentech, Pro-
metheus, Horizon, Chemomab, Talaris, Gesynta, Amgen, Acceleron, Actelion, Bayer, CSL Behring, Paracrine Cell
Therapy, Mitsubishi Tanabe, Theraly, Eicos Sciences; F. Del Galdo, AbbVie/Abbott, AstraZeneca, Boehringer-Ingel-
heim, Mitsubishi-Tanabe, Capella biosciences, Chemomab LTD, Kymab.
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Associated Vasculitis

Peter Merkel1, Bernhard Hellmich2, Anja Pfaff3, Carina Müller4, Elena Startseva3 and David Jayne5, 1University of
Pennsylvania, Philadelphia, PA, 2Klinik für Innere Medizin, Rheumatologie & Immunologie, Medius Kliniken, Universität
Tübingen, Plochingen, Germany, 3InflaRx, Jena, Germany, 4Metronomia Clinical Research, Munich, Germany, 5University
of Cambridge, Cambridge, United Kingdom
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Background/Purpose: Induction of remission for severe ANCA-associated vasculitis [granulomatosis with polyangiitis
(GPA) and microscopic polyangiitis (MPA)] utilizes rituximab (RTX) or cyclophosphamide (CYC) and tapering doses of gluco-
corticoids (GC), followed by either a second course of RTX or other immunosuppressive for remission maintenance. There is
a strong need for therapies that either replace or markedly decrease the doses of GC used to treat AAV. Vilobelimab (IFX-1)
is a monoclonal antibody that specifically binds to the soluble human complement fragment C5a. In pre-clinical studies, vilo-
belimab was found to bind C5a rapidly and result in near complete blockade of C5a-induced biological effects while not
affecting cleavage of C5 or formation of the membrane attack complex.

Methods: The IXCHANGE Trial (NCT03895801), a prospective, randomized, double-blind, double-dummy, active-con-
trolled, 2-part Phase II study, evaluated the efficacy of vilobelimab as a replacement for GC in patients with GPA and
MPA. Part 1 of the study compared vilobelimab + reduced-dose GC (RDGC) to standard-dose GC (SDGC) as add-on to
standard of care RTX or CYC, while part 2 compared vilobelimab alone to SDGC in the presence of RTX or CYC. After
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loading doses at 1, 4, and 8 days, patients were given 800 mg vilobelimab every 2 weeks for 16 weeks followed by an
8-week observation period. Primary efficacy evaluated the proportion of subjects achieving clinical response [reduction in
Birmingham Vasculitis Activity Score (BVAS) of ≥50% compared to baseline and no worsening in any body system to week
16]. Non-responders were those who received rescue medication prior to the assessment time point or discontinued due to
a related adverse event (AE), lack of efficacy, or progressive disease. Clinical remission (BVAS=0) was assessed at 4, 8,
12, and 16 weeks. Secondary endpoints included safety, estimated glomerular filtration rate (eGFR), and the glucocorticoid
toxicity index (GTI).

Results: Fifty-one of 57 subjects randomized completed the study. The cumulative mean GC dose received 28 days prior to
randomization was comparable in all arms. The mean total cumulative dose of GC from Day 1 (1st dose of IMP) until end of
study was 541.9 mg for vilobelimab alone, 3751.3 mg for SDGC, and 1485.8 mg for vilobelimab + RDGC. Clinical response
(Figure 1) and clinical remission rates were similar across the three arms at week 16: response: 89% vs 96% vs 77%; remis-
sion: 78% vs 87% vs 77%. The mean (SD) for GTI at week 16 was substantially lower with vilobelimab alone [0.8 (9.0)] when
compared to the means for SDGC [44.9 (41.5)] and vilobelimab + RDGC [26.1 (39.2)]. There were no medically meaningful
changes in eGFR in any arm. The vilobelimab-only group had the lowest number of reported treatment emergent AE
(TEAE). In total, there were 14 serious TEAE (5, vilobelimab alone; 6, SDGC; and 3, vilobelimab + RDGC).

Conclusion: Though the IXCHANGE Trial was not powered to demonstrate non-inferiority of vilobelimab alone compared to
SDGC, results from the trial suggest that treatment of GPA and MPA with vilobelimab has the potential to induce remission
together with RTX and CYC with substantial reduction in the dose and associated toxicity of GC.

Disclosure: P. Merkel, AbbVie, AstraZeneca, Boeringher-Ingelheim, Bristol-Myers Squibb, ChemoCentryx, Forbius,
Genentech/Roche, Genzyme/Sanofi, GlaxoSmithKline, InflaRx, Neutrolis, Takeda, CSL Behring, Dynacure, EMDSer-
ono, Immagene, Jannsen, Kiniksa, Magenta, Novartis, Pfizer, Q32, Regeneron, Sparrow, Eicos, Electra, Kyverna,
UpToDate; B. Hellmich, AbbVie, Amgen, AstraZeneca, Bristol-Myers Squibb (BMS), Boehringer-Ingelheim, Chugai,
GlaxoSmithKline (GSK), InflaRx, Janssen, MSD, Novartis, Pfizer, Phadia, Roche, Vifor; A. Pfaff, inflaRx; C. Müller,
Metronomia Clinical Research; E. Startseva, InflaRx; D. Jayne, Aurinia, AstraZeneca, GlaxoSmithKline (GSK),
Roche/Genentech, Vifor, Bristol-Myers Squibb(BMS), Chemocentryx, Novartis, Takeda, Boehringer-Ingelheim,
Otsuka, UCB, Amgen, Kessai.

Figure 1: Clinical Response to Treatment in the IXCHANGE Trial of Vilobelimab in ANCA-Associated Vasculitis
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Recovery of Renal Function Among ANCA-Associated Vasculitis Patients
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David Jayne1, Peter Merkel2, Frank Cortazar3, John Niles4 and Pirow Bekker5, 1University of Cambridge, Cambridge,
United Kingdom, 2U of Pennsylvania, Philadelphia, PA, 3St. Peter’s Hospital, Albany, NY, 4Harvard, Boston, MA,
5ChemoCentryx, San Juan Capistrano, CA
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Background/Purpose: In the 330-patient ADVOCATE trial of avacopan for the treatment of ANCA-associated vasculitis, in
which 81% of patients with ANCA-associated vasculitis had renal involvement, estimated glomerular filtration rate (eGFR)
increased on average 7.3 mL/min/1.73 m2 in the avacopan group and 4.1 in the prednisone group (P=0.029) at Week
52 (Jayne et al. 2021). The aim of this post hoc analysis was to evaluate changes in eGFR in patients in ADVOCATE who
upon enrolment into the trial approached the threshold for dialysis, i.e., eGFR ≤20 mL/min/1.73 m2.

Methods: eGFR (based on serum creatinine and the Modification of Diet in Renal Disease equation) was measured at base-
line and over the course of the trial. Data from patients in ADVOCATE with an eGFR ≤20 mL/min/1.73 m2 at baseline were
included in this analysis.

Results: In ADVOCATE, 27 of 166 patients (16%) in the avacopan group and 23 of 164 patients (14%) in the prednisone
group had a baseline eGFR ≤20 mL/min/1.73 m2. Baseline characteristics were similar across treatment groups (Table 1).
The mean age in this low eGFR group of 50 patients was similar to the overall 330-patient population (66 vs. 61 years),
but included a higher proportion of patients with newly diagnosed disease (88 vs. 69%), MPO+ (84 vs. 57%), and MPA
(72 vs. 45%), and higher use of cyclophosphamide (50 vs. 35%).

Individual eGFR data from all patients are shown in Figure 1. eGFR increased on average 16.1 and 7.7 mL/min/1.73 m2 at
Week 52 in the avacopan and prednisone groups, respectively (P=0.003). The last eGFR value measured during the
52-week treatment period was >20 mL/min/1.73 m2 in 85% of patients in the avacopan group compared to 57% of patients

Figure 1: Change from Baseline in eGFR by Treatment Group over the Course of the 52-Week Treatment Period in the ADVOCATE trial of Avaco-
pan for ANCA-associated Vasculitis in Patients with Baseline eGFR ≤20 mL/min/1.73 m2
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in the prednisone group (P=0.024). 41% of patients in the avacopan group had an increase in eGFR of ≥2-fold vs. 13% in the
prednisone group (P=0.030). A higher number of patients in the avacopan group had increases in eGFR above 30 and
45 mL/min/1.73 m2, respectively. eGFR in one patient in the avacopan group increased to 65 at Week 52 (baseline 17). Uri-
nary albumin:creatinine ratio levels improved more rapidly in the avacopan vs. prednisone group. Serious adverse events
occurred in 13/27 patients (48%) in the avacopan group (1 death due to bronchopneumonia) and 16/23 patients (70%) in
the prednisone group (1 death due pleural empyema).

Conclusion: Among patients with baseline eGFR ≤20 mL/min/1.73 m2 in the ADVOCATE trial, eGFR improved more in the
avacopan vs. control group.

Disclosure: D. Jayne, Aurinia, AstraZeneca, GlaxoSmithKline (GSK), Roche/Genentech, Vifor, Bristol-Myers
Squibb(BMS), Chemocentryx, Novartis, Takeda, Boehringer-Ingelheim, Otsuka, UCB, Amgen, Kessai; P. Merkel, Che-
moCentryx; F. Cortazar, ChemoCentryx; J. Niles, ChemoCentryx; P. Bekker, Chemocentryx.

Abstract Number: 0526

Characteristics and Outcomes of Participants with and Without Diffuse
Alveolar Hemorrhage in the Plasma Exchange and Glucocorticoids in
Severe ANCA-Associated Vasculitis (PEXIVAS) Trial

Lynn Fussner1, Luis Felipe Flores-Suarez2, Rodrigo Cartin-Ceba3, Ulrich Specks3, P. Gerard Cox4, David Jayne5, Peter
Merkel6 and Michael Walsh4, 1The Ohio State University, Columbus, OH, 2Instituto Nacional de Enfermedades
Respiratorias, Ciudad de México, Mexico, 3Mayo Clinic, Rochester, MN, 4McMaster University, Hamilton, ON, Canada,
5University of Cambridge, Cambridge, United Kingdom, 6University of Pennsylvania, Philadelphia, PA

Table 1: Summary of Data on eGFR in the ADVOCATE trial of Avacopan for ANCA-associated Vasculitis in Patients with Baseline eGFR ≤20
mL/min/1.73 m2
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Background/Purpose: Diffuse alveolar hemorrhage (DAH) is a potentially life-threatening manifestation of ANCA-
associated vasculitis (AAV). Studies describing patients with DAH in AAV have typically been small and/or retrospective. Pre-
sented here are the baseline and outcome data for participants with and without DAH in the Plasma Exchange (PLEX) and
Glucocorticoids (GC) in Severe ANCA-Associated Vasculitis (PEXIVAS) trial.

Methods: Clinical data were collected prospectively from 704 participants with AAV at 95 centers in 16 countries in PEXI-
VAS, a randomized controlled trial comparing 7 sessions of PLEX vs. none, along with two GC regimens. For the present
analysis, treatment groups were combined and participants grouped based on presence or absence of DAH at enrollment.
Baseline characteristics and one year outcomes are summarized and compared. Participants with DAH were, a priori, sub-
categorized as having severe DAH if they had oxygen saturation ≤85% on room air or were on mechanical ventilation at
enrollment.

Results: Among the 704 participants in PEXIVAS, 191 (27%) had DAH. Participants with DAH were younger (mean age
61.1 years with AH vs. 63.9 years without DAH), more frequently proteinase 3-ANCA positive (51.5% vs. 36.5%), and more
frequently had relapsing AAV (as opposed to a new diagnosis) at enrollment (14.1% vs. 7.0%). Participants with DAH had
higher baseline disease severity based on BVAS-WG (median 11 vs. 7) and lower serum creatinine (median 184 vs.
304 � mol/L) but were more frequently dialyzed at enrollment (25.3% vs. 18.0%). Additional baseline characteristics are pre-
sented in Table 1. Among the 191 participants with DAH, 61 (31.9%) had severe DAH, of which 29 (15.2%) required
mechanical ventilation. Twenty-three (12.0%) participants with DAH at enrollment died in the first year as compared to
34 (6.6%) without DAH. Among participants who died within one year of enrollment, 14 of 23 (60.9%) deaths among partic-
ipants with DAH occurred within 30 days of enrollment vs. 11 of 34 (32.4%) in those without DAH. End-stage kidney disease
(ESKD) and serious infections in the first year were similar between participants with and without DAH (ESKD 16.0%
vs. 13.1%; serious infections 41.4% vs. 39.2%). There was no evidence of variation in the treatment effects of PLEX
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(Figure 1, p-interaction=0.37) or GC treatment arm (Figure 2, p-interaction=0.10) between those who did and did not have
DAH at enrollment.

Conclusion: Based on the PEXIVAS trial cohort, patients with AAV and DAH differ from those without DAH in multiple other
ways, including age, ANCA specificity, and use of dialysis. Patients with DAH are more likely to die within 30 days and one
year than patients without DAH. These results underscore the need to identify safe and effective therapies for patients with
severe DAH.
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zyme/Sanofi, GlaxoSmithKline, InflaRx, Neutrolis, Takeda, CSL Behring, Dynacure, EMDSerono, Immagene,
Jannsen, Kiniksa, Magenta, Novartis, Pfizer, Q32, Regeneron, Sparrow, Eicos, Electra, Kyverna, UpToDate;
M. Walsh, Bayer, Vifor, Novo Nordisc, Otsuka.
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Rituximab as Maintenance Therapy for ANCA-associated Vasculitides:
Pooled Analysis and Long-term Outcome of MAINRITSAN Trials

Florence Delestre1, Pierre Charles2, Loïc Guillevin3, Raphaël Porcher4 and Benjamin Terrier3, 1cochin Hospital, Paris,
France, 2Institut Mutualiste Montsouris, Paris, France, 3National Referral Center for Rare Systemic Autoimmune
Diseases, Cochin Hospital, Paris, France, 4Université Paris Cité, Hôtel-Dieu, Paris, France
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SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: Abstracts: Vasculitis – ANCA-Associated
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Maintenance therapy after induction of remission has been shown to reduce relapse rate and mor-
tality in anti-neutrophil cytoplasmic antibody (ANCA)-associated vasculitis. The three MAINRITSAN trials have imposed ritux-
imab as gold standard of maintenance treatment. Nevertheless, long-term follow-up of these trials are needed to clarify the
risk of late relapse, as well as rituximab optimal schedule and duration.

Methods: The MAINRITSAN randomized controlled trials compared fixed 500 mg rituximab infusion at D0, D14, M6, M12,
and M18 with other regimens. All patients enrolled in these trials were prospectively followed until December 2020 and their
data were pooled to analyze relapses and adverse events. Data from the three trials were adjusted for variables identified as
associated with relapse to make the data from these studies comparable.

Results: 277 patients were analyzed with a median follow-up of 73 [51-115] months. 203 patients had granulomatosis with
polyangiitis (GPA) (73.3%), 196 (70.8%) had newly diagnosed vasculitis, and 255 (92.0%) were ANCA positive, mainly
PR3-ANCA (n=170, 61.3%). After adjustment for factors associated with relapse, rituximab remained superior to azathio-
prine in preventing both overall (major and/or minor) and major relapses (hazard ratio 0.29; 95% CI 0.17-0.50 and 0.40;
95% CI 0.22-0.71, respectively). In contrast, on-demand rituximab administration was associated with an increased risk of
major relapse compared with systematic administration (hazard ratio 3.00; 95% CI 1.44-6.27). Finally, prolonging rituximab
treatment to 36months was not associated with a decreased risk of overall or major relapse compared with systematic ritux-
imab administration for 18 months with this extended follow-up update (HR 0.77; 95% CI 0.47-1.26 and 1.16; 95% CI
0.63-2.15, respectively). Long-term follow-up analysis of MAINRITSAN3 taking into account the randomization arm in the
MAINRITSAN2 trial confirmed the increased risk of relapse for patients treated with RTX on demand and then placebo com-
pared with patients who received systematic rituximab for 18 months (i.e. patients included in the routine rituximab arm of
MAINRITSAN2 and/or rituximab arm of MAINRITSAN3) (major relapse-free survival of patients who received rituximab on-
demand followed by placebo 50% (32-78), systematic/placebo 92% (82-100), on-demand/rituximab 93% (80-100), sys-
tematic/rituximab 96% (88-100)). 68 patients had serious infections during follow-up (24.5%), and prolonged treatment
did not increase serious infections rate (hazard ratio 1.14; 95% CI 0.59-2.23).

Relapse-free survival according to maintenance regimen.
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Conclusion: The pooled and long-term analysis of patients included in the MAINRITSAN trials confirms that rituximab is
effective in preventing relapses in ANCA-associated vasculitis, especially with 500 mg infusions every 6 months for
18 months, without increasing the risk of serious infection. Individually-tailored infusion is associated with an increased risk
of major relapse. Finally, extending treatment to 36 months did not appear to be associated with a decreased risk of relapse
compared with 18-month regimen.

Disclosure: F. Delestre, None; P. Charles, None; L. Guillevin, Roche; R. Porcher, None; B. Terrier, AstraZeneca,
GlaxoSmithKline, Bristol-Myers Squibb(BMS), Eli Lilly, LFB, Boehinger Ingelheim, Vifor Pharma, Pfizer, Roche.
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Nasal Epithelial Gene Expression Profiling Preceding Relapse in Patients
with Granulomatosis with Polyangiitis
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Grayson6, Noam Cohen2, Jonathan Miner2 and Rennie Rhee2, 1Washington University in St. Louis, St. Louis, MO,
2University of Pennsylvania, Philadelphia, PA, 3Children’s Hospital of Philadelphia, Philadelphia, PA, 4Monell Center,
Philadelphia, PA, 5Bristol Myers Squibb, Philadelphia, PA, 6National Institutes of Arthritis and Musculoskeletal and Skin
Diseases (NIAMS), National Institutes of Health (NIH), Bethesda, MD

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: Abstracts: Vasculitis – ANCA-Associated
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Predicting relapse is a major challenge in granulomatosis with polyangiitis (GPA). We previously
demonstrated changes in the nasal microbiota, particularly Corynebacterium tuberculostearicum, prior to relapse in GPA.
Given the important function of the nasal epithelium in regulating immune responses and host-commensal interactions,
we performed longitudinal molecular profiling of the nasal epithelium to examine transcriptional changes preceding relapse
in GPA.

Methods: Samples of nasal epithelial cells were longitudinally collected by nasal cytology brushes from patients with GPA
and healthy controls. Pre-relapse and relapse visits from patients with GPA (“relapsing GPA”) were matched by immuno-
suppressive therapy to patients in stable remission (“non-relapsing GPA”). Relapse was defined as BVAS-WG > 0. We per-
formed bulk RNA-sequencing to examine differentially expressed genes. Genes were mapped to single cell RNA-
sequencing (scRNA-seq) data from nasal epithelium of healthy patients and histopathology of sinonasal biopsies were
reviewed. We investigated the association between C. tuberculostearicum abundance and gene expression between
relapsing vs non-relapsing GPA.

Results: The study included 39 visits: 7 pre-relapse and 8 relapse visits (8 relapsing GPA patients), 14 stable remis-
sion visits (7 non-relapsing GPA patients), and 10 healthy controls. Median months between pre-relapse and relapse
visits was 6 months (IQR 4-9). There were no differences in disease duration, ANCA type, prior sinonasal involvement,
Vasculitis Damage Index, or medications between the relapsing and non-relapsing GPA groups. Genes related to
modulation of the mucus layer were upregulated at the pre-relapse visit months prior to onset of relapse both in
patients with and without sinonasal involvement (Figure 1). When mapped to scRNA-seq data, upregulated genes
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were expressed by goblet and submucosal gland cells, which synthesize and secrete mucus (Figure 2A). Review of
sinonasal histopathology revealed goblet cell hyperplasia in patients with active GPA vs controls (Figure 2B). Higher
abundance of nasal C. tuberculostearicum was associated with genes enriched for pathways involving activation of
innate and adaptive immune responses (Figure 3).

Conclusion: This study found a previously-unreported change in nasal mucus barrier regulation that is detectable several
months prior to onset of relapse symptoms in GPA. These changes were detectable even in patients who did not report
sinonasal symptoms at time of relapse. Furthermore, higher abundance of the nasal bacteria C. tuberculostearicum is asso-
ciated with activation of immune responses in relapsing GPA. Based on these results, we propose a novel mechanism of
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disease for GPA in which patients with altered nasal mucus barrier are more susceptible to overgrowth of pathogenic nasal
bacteria (such as C. tuberculostearicum) and their pro-inflammatory effects. These findings suggest both that minimally-
invasive sampling of nasal mucosa may lead to a promising biomarker in GPA and that tailored intervention aimed at nasal
microbiota could be a therapeutic target in GPA.
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Electra, Kyverna, UpToDate; P. Grayson, None; N. Cohen, None; J. Miner, None; R. Rhee, None.
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Complex Relationships Between Inflammation and Clonal
Hematopoiesis in Systemic Vasculitis
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Background/Purpose: Clonal hematopoiesis of indeterminate potential (CHIP) is defined by somatic mutations in a set of
genes commonly associated with myeloid neoplasms in an otherwise healthy individual. CHIP prevalence increases with
age and is associated with all-cause mortality and atherosclerosis. The prevalence of CHIP mutations in systemic vasculitis
and other inflammatory diseases has not been well characterized. We examined the prevalence of CHIP in systemic vascu-
litis across the age spectrum and uncovered functional consequences of CHIP mutations in vasculitis.

Methods: DNA from peripheral whole blood and isolated monocytes was sequenced on an error-correcting targeted
sequencing panel to identify clonal hematopoiesis mutations (VAF≥0.5%). Logistic regression was used to assess associa-
tions of age, vasculitis, and CHIP. Relative contribution of predictor variables was assessed using standardized beta coeffi-
cients. Monocytes were isolated from patients with giant cell arteritis (GCA) and healthy control PBMCs via CD14 magnetic
bead separation and stimulated with combinations of IFNg, LPS, and ATP. Cytokine and chemokine expression in the cell
culture supernatant was measured via multiplex analysis.

Results: 171 patients with vasculitis [Takayasu’s arteritis, TAK: n=70; mean age=33.7 years; ANCA-associated vasculitis,
AAV: n=47; mean age=55.3 years; GCA: n=54; mean age=70.2 years), and age-matched healthy controls (n=120) were
studied. CHIP mutations were prevalent in 58% of GCA, 36% of AAV, and 15% of TAK compared to 32%, 23% and 8%
of 1:1 age-matched healthy controls for each disease, respectively. Age (b=0.96, p< 0.001) and vasculitis (b=0.46,
p=0.004) were independently associated with CHIP. The most common affected genes were DNMT3A (n=69/109,63%)
and TET2 (n=19/109,17%). Vasculitis patients with CHIP had lower circulating absolute lymphocyte counts (p=0.03) and
higher absolute neutrophil counts (p=0.04) than those without CHIP. The neutrophil-to-lymphocyte ratio was significantly
associated with presence of CHIP (p=0.02). Compared to stimulation of CHIP- monocytes, stimulated CHIP+ monocytes
had significantly increased expression of IL-8 (LPS+IFNg (p=0.048)), IL-27 (LPS+IFNg (p=0.016)) and CXCL10 (LPS+IFNg
(p=0.016)) in monocytes with a VAF of 2.0% or higher and increased expression of TNFa (LPS+IFNg (p=0.012)), MIP-1a
(LPS (p=0.034), LPS+IFNg (p=0.012)) and CCL2 (IFNg (p=0.021)) regardless of VAF.

Conclusion: Vasculitis and age are independently associated with CHIP. Peripheral blood from CHIP+ vasculitis patients
skews towards myeloid lineages. Monocytes harboring CHIP mutations secrete more CCL2 and CXCL10 when stimulated,
which are important chemokines in vascular disease. Inflammation is both a cause and consequence of CHIP.
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Abatacept Significantly Reduces Subclinical Inflammation During
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Resulting in a Delay in the Clinical Development of RA in Patients at Risk
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Juergen Rech1, Arnd Kleyer2, Mikkel Østergaard3, Melanie Hagen2, Larissa Valor Mendez2, Koray Tascilar2, Gerhard
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Background/Purpose: Development of the clinical phase of rheumatoid arthritis (RA) is preceded by an autoimmune
phase, characterized by the presence of anti-citrullinated protein antibodies (ACPA), that gradually translates into clinical dis-
ease. Individuals with ACPA, but no clinical arthritis, that show signs of subclinical joint inflammation in the imaging are at par-
ticularly high risk to develop RA within a short time. We have previously shown that a 6-months treatment with abatacept not
only inhibits the onset of RA but also reduces MRI signs of inflammation in such ACPA-positive high-risk individuals. How-
ever, it is currently unknown whether such time-limited intervention leads to sustained suppression of inflammation in the
joints.

To test whether time-limited treatment of abatacept has a sustained effect on MRI-based joint inflammation one year after
the cessation of treatment
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Methods: ARIAA is an international, randomized double-blinded placebo-controlled multi-center study in RA-at risk individ-
uals, being ACPA positive and showing MRI signs of inflammation. The study was composed of a 6 months treatment phase
with either abatacept s.c. 125 mg weekly or placebo and a 12 months observation phase with no treatment. Primary endpoint
was the improvement of MRI inflammation after 6 months, secondary endpoints were the progression to RA after 6 and
18 months. The primary analysis was done on the ITT population and missing values were classified as treatment failures.

Results: Between November 2014 and December 2019 139 RA-at risk individuals were included into ARIAA by 14 study
sites (11 in Germany, 1 in the Czech Republic and 2 in Spain). Of them, 100 patients were randomized to receive either aba-
tacept or placebo. Two patients were excluded and 98 patients could be evaluated for efficacy and safety. As reported pre-
viously the primary endpoint (improvement in RAMRIS synovitis (S), tenosynovitis score (TS) or osteitis score (O) at 6 month)
was met. Also, key secondary endpoints (progression to RA after 6 and 18 months) were met in the ARIAA study. Most
importantly, even after 18 months, after a 12-month cessation of abatacept, progression to RA was lower in the abatacept
group (35%) than in the placebo group (57%; p=0.0076). With respect to MRI findings at 18 months, the analysis showed
that 28 patients (57.1%) in the abatacept group were MRI responders while only 14 patients (28.6.9%) in the placebo group
had an improvement in synovitis, or tenosynovitis or osteitis (p=0.0076).
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Conclusion: These data show that the effects of abatacept on MRI joint inflammation observed after 6 months of treatment
persist after discontinuation of the drug over a period of 12-months. These data further support the value of early disease
intervention in the pre-phase of arthritis and indicate that early time-limited treatment has sustained effects on disease
outcome.

Disclosure: J. Rech, Novartis, SOBI, AbbVie/Abbott, Biogen, Bristol-Myers Squibb(BMS), Chugai,
GlaxoSmithKlein(GSK), Janssen, Eli Lilly, Merck/MSD, Mylan, Roche, Sanofi, UCB; A. Kleyer, None; M. Østergaard,
AbbVie/Abbott, Amgen, Bristol-Myers Squibb(BMS), Celgene, Eli Lilly, Janssen, Gilead, Novartis, Pfizer, UCB;
M. Hagen, None; L. Valor Mendez, None; K. Tascilar, Gılead, AbbVie/Abbott, UCB, Eli Lilly; G. Kroenke, None;
V. Schönau, None; D. Simon, None; s. Kleinert, None; X. Baraliakos, None; J. Braun, None; A. Hueber, None;
M. Fleck, None; A. Rubbert-Roth, None; F. Behrens, None; M. Feuchtenberger, None; M. Zaenker, None; R. Voll,
None; C. Glaser, None; M. Filkov�a, None; E. Feist, AbbVie, Lilly, Galapagos, Novartis, Pfizer, Roche, SOBI, BMS,
MSD; G. Burmester, AbbVie, Galapagos, Lilly, MSD, Pfizer, Roche, UCB, Janssen, Gilead Sciences, Inc.;
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Background/Purpose: Patients with seronegative rheumatoid arthritis (RA) exhibit no detectable antibodies, often resulting
in delayed diagnosis and treatment initiation. A blood-based test, capable of detecting seronegative RA earlier in the disease
course, would address a significant unmet clinical need. It has previously been demonstrated that epigenetic changes in
general, and DNA methylation (DNAm) changes in particular, are strongly associated with several autoimmune diseases,
including RA. The aim of the project was to train and validate a novel DNAm-based classification algorithm that identifies
RA, in particular seronegative RA.

Methods: We compiled whole-blood DNAm profiles from i) 354 treatment-naïve seropositive RA patients, ii) 335 healthy
controls, and iii) 485 patients diagnosed with other autoimmune diseases into a discovery dataset (Fig. 1). Feature extraction
was conducted to identify methylation markers specifically suited to distinguish between RA and non-RA in the discovery
dataset (Fig. 1).

A modeling dataset was constructed from whole-blood DNAm profiles obtained from i) 94 treatment-naïve seropositive RA
(n=58) and seronegative RA (n=36) patients, ii) 74 patients with arthritic diseases such as reactive arthritis, psoriatic arthritis
and unspecified arthritis, and iii) 50 healthy controls (Fig. 1). The dataset was split into two subsets: a training set (80%) and a
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Fig 2. AUC of algorithm in holdout set and training set

Fig 1. Flowchart of algorithm development process
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separate holdout set (20%), used only for scoring performance. The subsets were stratified to ensure a balanced distribution
of diagnoses, age and sex.

A binary classification algorithm was developed in the training set, using the methylation markers identified in the discovery
dataset, age, sex and serology results as potential predictors. The outcome variable was the final diagnosis made by the
rheumatologist. Seronegative and seropositive RA were coded as cases, whereas all other arthritides and healthy controls
were coded as controls (Fig. 1). The best performing algorithm was validated and scored in the holdout set (Fig. 1).

Results: In the holdout set of 46 samples, comprising 13 seropositive RA, 8 seronegative RA, 14 other arthritis, and
11 healthy controls, the binary classifier showed an AUC of 0.96, a sensitivity of 0.90, a specificity of 0.88, and an accuracy
of 0.89 for classification of RA overall (Fig. 2). In the two RA subgroups, the classifier showed an accuracy of 0.75 for sero-
negative disease, while seropositive disease was classified with an accuracy of 1.0 (Fig. 3). Patients with other arthritides
were classified as “non-RA”, with an accuracy of 1.0 for reactive arthritis, an accuracy of 0.83 for unspecified arthritis, and
an accuracy of 0.5 for psoriatic arthritis (Fig. 3). Healthy controls were classified as non-RA with an accuracy of 1.0 (Fig. 3).

Conclusion: We report on the development of a novel precision biomarker that is able to accurately discriminate seroneg-
ative and seropositive RA from other arthritides and healthy controls. We propose that this precision biomarker may, after
further validation, serve as a new tool for diagnosing RA, and be of special importance for early identification of seronegative
RA patients.

Disclosure: E. Riskedal, Age Labs AS; K. Kalleberg, Age Labs AS; A. Søraas, Age Labs AS; M. Mjaavatten, None;
G. Stenvik, None; J. Sexton, None; J. Neumann, Age Labs AS; C. Hadley, Age Labs; G. Goll, Galapagos, Abbvie,
UCB, Fizer; S. Syversen, None; H. Bøås, None; J. Harris, None; A. Jugessur, None; S. Lillegraven, None;
E. Haavardsholm, Pfizer, AbbVie, Eli Lilly, UCB, Boehringer-Ingelheim, Gilead.

Fig 3. Scatter plot of classification results in holdout set
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Sustainable Remission: Results from the Canadian Early Arthritis Cohort
Study

orit schieir1, Susan Bartlett2, Marie-France Valois1, Glen Hazlewood3, Louis Bessette4, Gilles Boire5, Carol Hitchon6,
Edward Keystone7, Janet Pope8, diane tin9, Carter Thorne10, Vivian Bykerk11 and Canadian Early Arthritis Cohort (CATCH)
Investigators12, 1McGill University, Montréal, QC, Canada, 2McGill University, Montreal, QC, Canada, 3University of
Calgary, Calgary, AB, Canada, 4Centre de l’Ostoporose et de Rhumatologie de Québec, Québec, QC, Canada, 5Universite
de Sherbrooke, Sherbrooke, QC, Canada, 6University of Manitoba, Winnipeg, MB, Canada, 7Keystone Consulting
Enterprises Inc., Toronto, ON, Canada, 8University of Western Ontario, London, ON, Canada, 9Centre of Arthritis
Excellence (CArE), Newmarket, ON, Canada, 10Southlake Regional Health Centre, Newmarket, ON, Canada, 11Hospital
for Special Surgery, New York, NY, 12The Canadian Early Arthritis Cohort (CATCH), Bowmanville, ON, Canada

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: Abstracts: RA – Diagnosis, Manifestations, and Outcomes I: Pre- and Early Disease
Session Type: Abstract Session
Session Time: 4:30PM–6:00PM

Background/Purpose: Historical and established RA cohorts have reported sex disparities in remission outcomes favoring
male patients. The objective of the present study was to compare early, and sustained remission in men and women with-
early rheumatoid arthritis (ERA) receiving guideline-based care in rheumatology clinics across Canada.

Methods: Data were from participants enrolled in the Canadian Early Arthritis Cohort (CATCH) study between 2007 and
2019. CATCH is a multi-center inception cohort of ERA patients (symptoms < 1 year, 83 %meeting RA criteria at enrolment)
diagnosed and treated in rheumatology centers across Canada. Participants completed standardized study visits including
detailed RA clinical assessments, patient-reported outcomes, and laboratory investigations every 3 months in the first year,
every 6-months in the second year and annually thereafter mirroring real-world care practices in Canada. Treatment

Figure. SDAI Disease Activity Status in Women and Men with Early Rheumatoid Arthritis 12- and 24 Months after First Reaching Remission
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decisions were at the discretion of the treating rheumatologist in line with treat-to-target guidelines. Descriptive statistics
were used to summarize and compare prevalence of SDAI remission (< 3.3.), median time to SDAI remission and sustained
SDAI remission 12- and 24- months after first remission across men and women. Multivariable multinomial regression was
used to identify predictors of minor flares (SDAI REM ! LDA) and major flares (SDAI REM ! MDA/HDA) over 24-months
follow-up from first remission.

Results: The sample included 2,743 ERA patients (1933 women; 789 men). At enrolment, mean(sd) SDAI was high at 27.4
(14.6); most patients were treated with csDMARDs (92%), often with MTX, as monotherapy or in combination with
csDMARDs (77%) and 29%were prescribed oral steroids. There were no notable differences in disease activity or treatment
strategies observed between men and women at enrolment. Overall prevalence of SDAI remission over the study follow-up
was similar across men (64%) and women (61%), however median time-to-remission was longer for women vs. men
(19.2 months vs 16.1 months, p =0.0358), and a lower proportion of women vs. men reached early remission targets by
12-months (37% vs 43%, p=0.0054). Sustained remission 12- and 24- months after first remission was also higher in
men vs. women (Figure). Predictors of minor and major flares after remission differed by sex (Table). Smoking, seropositivity
and residual disability at first SDAI remission predicted flares in men, while obesity, comorbidities and higher SDAI at first
remission predicted flares in women. Treatment with advanced therapy at first remission was associated with lower likeli-
hood of flares after remission in women.

Conclusion: Results of this large longitudinal study of ERA patients receiving contemporary guideline-based care showed
high overall rates of SDAI remission for men and women over the study period, however there were notable sex differences
favoring men in the rapidity and sustainability of remission. Predictors of minor and major flares after remission also differed
between men and women and highlighted potential modifiable risk factors for sustaining remission over longer periods
including smoking and residual disability at remission in men, and obesity and chronic comorbidity management in women.

Disclosure: o. schieir, None; S. Bartlett, Pfizer, Novartis, Merck/MSD, Janssen, AbbVie/Abbott, Organon; M. Valois,
None;G. Hazlewood, None; L. Bessette, AbbVie/Abbott, Amgen, Bristol-Myers Squibb(BMS), Celgene, Eli Lilly, Jans-
sen, Novartis, Pfizer, Sanofi-Genzyme, UCB, Gilead, Merck/MSD, Organon, Roche; G. Boire, AbbVie/Abbott, Bristol-

Table. Adjusted Multinomial Regression Results of Predictors of Minor and Major Flares over 24-Month Follow Up After First SDAI Remission
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Myers Squibb(BMS), Janssen, Eli Lilly, Merck/MSD, Novartis, Orimed Pharma, Pfizer, Samsung Bioepis, Teva, Viatris,
Amgen, Celgene; C. Hitchon, Pfizer, UCB, AstraZeneca; E. Keystone, AbbVie/Abbott, Amgen, Gilead, Eli Lilly, Merck/
MSD, Pfizer, Sanofi, Bristol-Myers Squibb(BMS), Celltrion, Myriad Autoimmune, F. Hoffmann-La Roche Inc, Genen-
tech, Janssen, Sandoz, Samsung Bioepsis, AstraZeneca, Samsung Bioepsis; J. Pope, AbbVie/Abbott, Bristol-Myers
Squibb(BMS), Eli Lilly, merk, Roche, Seattle Genetics, UCB, Actelion, Amgen, Bayer, Eicos Sciences, Emerald, Gilead,
Janssen, Novartis, Pfizer, Sandoz, Sanofi, Boehringer Ingelheim; d. tin, None; C. Thorne, AbbVie/Abbott, Amgen, Cel-
gene, CaREBiodam, Centocor, Janssen, Eli Lilly, Novartis, Pfizer, Sanofi, Medexus/Medac, Merck; V. Bykerk, Amgen,
Bristol-Myers Squibb(BMS), Genzyme, Brainstorm, Gilead, Regeneron, UCB, Pfizer, Sanofi, Aventis; C. (CATCH)
Investigators, None.
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Session Type: Abstract Session
Session Time: 4:30PM–6:00PM

Background/Purpose: Presence of systemic anti-CCP-IgG antibodies in individuals without inflammatory arthritis
(IA) strongly predicts developing future classified RA. However, published data also demonstrate that 50-70% of serum
anti-CCP-IgG positive individuals do not develop RA during 3-5 years of follow-up, representing a limitation of this biomarker
alone to predict imminent RA. Our group previously reported that a subgroup of serum anti-CCP-IgG positive individuals
locally produce RA-related autoantibodies in the lung (measured in sputum). In this study, we evaluated the relationship
between sputum RA-associated autoantibodies and the risk of transitioning from systemic autoimmunity to classified RA.

Methods: We evaluated 66 participants who were: 1) serum anti-CCP-IgG positive (CCP3, Werfen), 2) without IA on phys-
ical examination and 3) had a hypertonic saline-induced sputum sample available. Subjects were followed up to 5 years to
determine incident RA (by 2010 ACR/EULAR criteria) or IA diagnosed as RA by a rheumatologist. A minimum of 12 months
follow-up was required for individuals who did not develop RA. Subjects were included in the ‘derivation cohort’ (DC) if base-
line samples were collected 2013-2019 (n=39), or in the ‘validation cohort’ (VC) if baseline samples were collected
2019-2021 (n=27). Baseline sputum supernatant and serum were tested by ELISA (Werfen) for anti-CCP-IgG, anti-CCP-
IgA and RF-IgM. Sputum antibody positivity was defined as a level above the 95th percentile in a cohort of 97 healthy con-
trols. Non-parametric and regression analyses were performed as appropriate.

Results: Thirteen (33%) of 39 DC participants and 8/27 (30%) VC participants developed RA (median 17 months). Preva-
lence of any sputum antibody (anti-CCP-IgG, anti-CCP-IgA or RF-IgM) was higher in subjects who developed RA compared
to those who did not (DC, p=0.01; VC, p=0.03; combined cohorts, 67% vs. 20%, p< 0.001) (Table). The strongest single
sputum antibody associated with developing RA was sputum anti-CCP-IgA (Table; DC, p=0.04; VC, p=0.07; combined
cohorts, 43% vs. 9%, p=0.002). After adjusting for sex and serum RF positivity, any sputum antibody was independently
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associated with risk of developing RA (DC, HR=3.4 [95%CI 1.04-11.2]; VC, HR=5.4 [95%CI 1.2-23.1]; combined cohorts,
HR=4.2 [95%CI 1.7-10.4]; Figure). Overall, sputum antibody positivity was 67% sensitive and 80% specific for future RA.

Conclusion: We found that sputum anti-CCP-IgA, anti-CCP-IgG or RF-IgM positivity was independently associated with a
4-fold risk of developing classified RA in serum anti-CCP-IgG positive at-risk individuals. Overall, sensitivity for who will
develop RA increased from 32% (using baseline serum anti-CCP-IgG positivity alone) to 67% (using baseline serum anti-
CCP-IgG positivity plus sputum antibody positivity). The high sensitivity and specificity, particularly within a cohort already
at a higher risk of developing RA, supports the utility of adding sputum antibody testing to predictive models of RA. While
future studies are needed, these data also support that immune dysregulation in the lung may causally contribute to transi-
tions from systemic autoimmunity to arthritis in RA.
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Disclosure: T. Wilson, None; J. Welch, None;M. Feser, None; E. Bemis, None; C. Lugo, None; G. Firestein, Eli Lilly;
T. Bumol, None; J. Norris, None; V. Holers, Janssen; K. Deane, Werfen; K. Demoruelle, Boehringer-Ingelheim,
Pfizer.
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Synovial Transcriptomic Profiles Correlate with Disease Activity in Early
Untreated Rheumatoid Arthritis

Clément Triaille1, Tatiana Sokolova1, Stéphanie de Montjoye1, Adrien NZEUSSEU TOUKAP2, Laurent Meric de Bellefon1,
Axelle Loriot3, pierre coulie4, Bernard Lauwerys1, Patrick Durez5 and Nisha Limaye6, 1Institut de Recherche
Expérimentale et Clinique, Université Catholique de Louvain, Brussels, Belgium, 2Cliniques Universitaires Saint-Luc,
Brussels, Belgium, 3Computational Biology, de Duve Institute, Université Catholique de Louvain, Brussels, Belgium, 4de
Duve Institute, Université Catholique de Louvain, Brussels, Belgium, 5Institute de Recherche Expérimentale et Clinique
(IREC), Cliniques Universitaires Saint-Luc - Université Catholique de Louvain (UCL), Brussels, Belgium, 6Genetics of
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Background/Purpose: Synovitis is the common feature across all individuals with a diagnosis of rheumatoid arthritis
(RA). Yet, cellular and transcriptomic alterations occuring in RA synovium are highly variable amongst patients. So far, most
data on clinical-tissue correlations either rely on hypothesis-driven approaches or are potentially biased by heterogeneous
clinical characteristics.

We used transcriptomic profiling of synovial tissue from early, untreated RA patients (ERA) to identify the genes with the most
variable expression and to explore the ability of unbiased approaches to define clinically relevant ERA subgroups.
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Methods: Synovial biopsies were harvested from clinically involved joints of ERA patients using needle arthroscopy or
ultrasound-guided biopsy. Data on disease activity were collected at inclusion. For each sample, 350ng total RNA was sent
for RNAsequencing using a standardized protocol (Macrogen Europe). After quality control and genome alignement
(HiSat2), normalized read counts were analyzed on Qlucore Omics Explorer. To focus on inter-sample heterogeneity, genes
were filtered based on variance ( � / � max). Unbiased approaches were applied to define patients’ clusters. Pathway enrich-
ment analysis were performed on Metascape. CibersortX was used to extrapolate the immune cell subsets relative compo-
sition from gene expression data.

Results: Total RNA was obtained from synovial biopsies from 74 patients. We first applied variance filtering to identify the
genes whose expression showed the greatest variation between patients (n = 894 most variable genes). PCA analysis on
the level of expression of these genes did not divide samples into distinct groups, instead yielding a continuous distribution
broadly associated with baseline disease activity, as measured by DAS28CRP. Consequently, we used unsupervised clus-
tering to allow for unbiased definition of two patient clusters (PtC): PtC1 (n=52) and PtC2 (n=22) based on their expression of
these 894 genes. Pathway analysis of these genes revealed significant enrichment of immune system genes, in the Inflam-
matory response and Rheumatoid Arthritis pathways (gene cluster 1: GC1), B cell & plasma cell-related pathways (GC2)
and metabolic processes-related genes (GC3). Interestingly, PtC1 and PtC2 were characterized by very different clinical fea-
tures. More specifically, patients from the group with a strong B & plasma cell signature (PtC1) displayed higher baseline indi-
ces of all disease activity score components (DAS28CRP: 5.56 vs 4.09; p = 0.0003). They also had higher rates of baseline
radiological erosions (34.6 % vs 10%; p = 0.0252) but similar rates of seropositive disease. In line with our pathway analyses,
we found a higher signature (inferred relative frequency) of B & plasma cells, T cells and M1-like macrophages in PtC1 com-
pared to PtC2 synovia. PtC2 synovia instead had relatively higher M2-like macrophage and resting mast cell signatures.

Conclusion: In this large study, we found that synovial transcriptomic profiles in ERA patients distribute continuously based
on the expression of inflammatory and immune cell transcriptomic pathways. These synovial transcriptomic signatures cor-
relate strongly with systemic disease activity.

Disclosure: C. Triaille, None; T. Sokolova, None; S. deMontjoye, None;A. NZEUSSEU TOUKAP, None; L. Meric de
Bellefon, None; A. Loriot, None; p. coulie, None; B. Lauwerys, UCB; P. Durez, AbbVie, Galapagos, Lilly;
N. Limaye, UCB.
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Increase Rates of Bacterial Infection in Patients with ’Pre-RA’
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General Hospital, Glasgow, Scotland, United Kingdom, 3University of Glasgow, Glasgow, Scotland, United Kingdom
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Background/Purpose: In ’pre-RA’ there is evidence of disordered immunity manifest by the presence of auto-antibodies,
increased concentration of pro-inflammatory cytokines (e.g. TNF) and acute phase reactants (e.g. CRP). It has been postu-
lated that infection occurring in pre-RA may be a risk factor for the development of RA. However, RA is itself associated with
an increased rate of infection. The explanation is likely to be multifactorial, relating to RA-associated immune dysfunction,
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disease activity, comorbidities, treatment, and lifestyle factors (e.g. smoking). The relative contribution of these factors
towards the infection rate is unclear.

Methods: The Scottish Early Rheumatoid Arthritis inception cohort recruited 1073 patients with newly diagnosed rheuma-
toid arthritis (76%) undifferentiated arthritis (24%) from across Scotland, UK. National databases record all community

Table 1 - characteristics of RA patients with no infection, >1 community infection and >1 severe infection

Figure 1 - community infection rates per 1000 patient.years in pre-RA and early RA compared to age/sex/neighbourhood matched controls
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presciptions, hospital admissions, deaths and laboratory samples. Using the date of the first use of methotrexate as the
index date, data linkage allows the retrieval of health care data derived from the pre-RA phase in all participants. Five age-
sex matched control participants were selcted from the national database for each SERA patient. The prescription of an anti-
biotic was used as a surrogate for an episiode of community infection. A hospital admission with a main diagnostic code for
an infection was used as a surrogate for severe infection. The rate of infections for two years pre- and post-diagnosis were
analysed. The ECOSS database includes all positive laboratory microbiology results which allowed characterisation of the
microorganisms involved in proven infections.

Results: 809 patients fulfilled the 2010 ACR/EULAR classification criteria for RA and were included in the study, with 3970
matched controls. 308 patients had no episodes of infection; 452 had >1 community infection, and 49 had >1 severe infec-
tion. Within the RA population, the risk of infection was associated with higher physical disability, disease activity and anxiety/
depression (Table 1). The risk of community infections was stable in the control population (~800/1000 patient.years). In the
RA population the rate of community infection rose in the pre-RA phase to ~1200 episodes/1000py in early RA (Figure 1).
Very similar results were obtained when the date of diagnosis was used as the index date rather than the date of first meth-
otrextae use. The rate of severe infections was also higher in the 6 months prior to the diagnosis of RA compared to controls.
There were 55 positive microbiology cultures in the RA group and 164 in the control group. The relative risk of E Coli
(RR 1.78 [1.31, 2.42], p< 0.01) and Haemophilus (RR 2.06 [1.06, 4.01], p=0.03) infections were higher in the RA compared
to the control group.

Conclusion: Infections are more common in patients with pre-RA and RA than in age/sex/neighbourhood matched con-
trols. The risk rises >1 year prior to the diagnosis of RA and treatment with methotrexate, and then remains stable in the first
two years of the disease. Infection may hasten the progression through the pre-RA phases. Alternatively, disease assocaited
immune dysfunction in pre-RA may predispose to infection.

Disclosure: D. Porter, None; S. Jain, None; F. Morton, None.
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Change in Urinary Biomarkers at Three Months Predicts 1-year
Treatment Response of Lupus Nephritis Better Than Proteinuria
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Background/Purpose: A decline of urine protein-to-creatinine ratio (UPCR) to < 0.5 is associated with better long-term
preservation of kidney function in lupus nephritis (LN). UPCR < 0.5 defines complete response in guidelines and clinical trials
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when achieved after 1 or 2 years. Biomarkers of early response are needed to guide early treatment changes. We studied
longitudinal urine proteomic profiles in LN to identify early predictors of proteinuric response.

Methods: We quantified 1200 biomarkers (Kiloplex, RayBiotech) in urine samples collected on the day of (73%) or within
3 weeks (27%) of kidney biopsy and week 12, 24, or 52 in LN patients (ISN class III, IV, V, or mixed) with proteinuria > 1
g/d. Response was defined at one year from renal biopsy: Complete = UPCR < 0.5, serum creatinine (sCr) < 125% of base-
line, prednisone ≤ 10mg/d; Partial = UPCR < 50% from baseline but >0.5, sCr < 125% of baseline, but prednisone allowed
to 15 mg/d; Non responder = not meeting previous definitions.

Results: A total of 127 patients were included: 48 (38%) with pure proliferative LN (class III or IV), 41 (32%) with mixed LN (III
or IV +/- V), and 38% (30%) with pure membranous LN. Response was complete in 34 (27%), partial in 29 (23%), and none
in 64 (50%). There were no urinary biomarkers at baseline that predicted response. We then analyzed the changes in urinary
proteins at 3 months compared to baseline. Patients who responded at 1 year showed an early decline in 51 urinary proteins
led by CD163, IL-16, and macrophage mannose receptor (MMR, CD206) (Figure 1A) which matched the proteomic signa-
ture associated with histological activity (Figure 1B). No changes were observed in nonresponders. The decline of several
urinary biomarkers at 3 months outperformed a decline in UPCR (clinical standard) in predicting the 1 year response (-
Figure 2A). In particular, a decline of CD163 predicted 1 year response in ROC analysis with an area under the curve
(AUC) of 83% compared to an AUC of 75% for UPCR decline (Figure 2B). In proliferative LN, urinary biomarkers displayed
superior performance with an AUC of 91%, 86%, and 78% for the decline of MMR, CD163, and UPCR, respectively (-
Figure 2C-D). Pathway enrichment analysis identified leukocyte activation, neutrophil degranulation, and matrix degradation
as the main pathways reduced at 3 months in responders.

Conclusion: An early decline in urinary biomarkers of histological activity is associated with proteinuric response at 1 year.
These findings indicate that effective immunosuppression induces by three months an immunological response in the kidney
that can be noninvasively monitored in the urine. Biomarkers of immunological response outperformed early decline of
UPCR, the standard of care, in predicting 1-year proteinuric response, especially in proliferative LN. Because biomarkers
of immunological response parallel intrarenal activity, they could detect early treatment response/failure and allow early treat-
ment changes. They could serve as surrogate endpoints in clinical trials. Longitudinal studies are needed to confirm that this
immunological response is a better predictor of long-term kidney function preservation than proteinuric responses.

Figure 1. Proteins linked to intrarenal activity (NIH activity index) decrease in treatment responders. Volcano plot of the changes of the urinary pro-
teomic profile of treatment responders at 3 months (A) after kidney biopsy/treatment compared to baseline at time of biopsy. (B) Volcano plot dis-
playing the Spearman’s correlation coefficients of urinary biomarkers at time of biopsy with histological activity defined as the NIH activity index.
Blue arrows indicate 4 examples of shared urinary biomarkers that indicate both intrarenal activity and response to treatment. FDR, false discovery
rate; q, adjusted p value.
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Disclosure: A. Fava, Sanofi; L. Magder, None;D. Goldman, None; J. Buyon, None;B. Diamond, None; J. Guthridge,
None; W. Apruzzese, None; D. Fine, None; J. Monroy-Trujillo, None; M. Atta, Kira, Horizon, Bristol-Myers
Squibb(BMS), REATA, Morphosys AG, Sentien; P. Izmirly, Momenta/Janssen; H. Belmont, None; A. Davidson, None;
M. Dall’Era, None; D. Rao, Janssen, Merck, Bristol-Myers Squibb, Scipher Medicine, HiFiBio, Inc., AstraZeneca, Pfi-
zer; A. Arazi, None; N. Hacohen, DangerBio/Related Sciences; S. Raychaudhuri, Mestag, Inc, Rheos Medicines,
Janssen, Pfizer, Biogen; t. (AMP) RA/SLE, None; M. Petri, Exagen, AstraZeneca, Alexion, Amgen, AnaptysBio,
Argenx, Aurinia, Biogen, Caribou Biosciences, CVS Health, EMD Serono, Eli Lilly, Emergent Biosolutions, GlaxoS-
mithKline (GSK), IQVIA, Janssen, Kira Pharmaceuticals, MedShr, Sanofi, SinoMab, Thermofisher, BPR Scientific Advi-
sory Committee.

Figure 2. Changes in specific urinary biomarkers at 3 months predict 1-year response better than proteinuria (urine protein-to-creatinine ratio,
UPCR). Analyses for all patients and for proliferative LN only are summarized and A-B and C-D, respectively. (A, C) Volcano plots displaying the
area under the curve (AUC) indicating the performance of a change of a biomarker at 3 months compared to the urine sample collected at time
of kidney biopsy. For reference, UPCR (the current clinically used biomarker) is indicated in red. (B, D) ROC curves comparing the performance
of a decline at 3 months of UPCR and urinary biomarkers. FDR, false discovery rate. q, adjusted p value.
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Background/Purpose: Neutrophil Extracellular Traps (NETs) have been implicated in Lupus Nephritis (LN) pathogenesis.
SLE neutrophils release High Mobility Group Box-1 (HMGB1) protein, in turn, HMGB1 in NETs correlates with histologic find-
ings of Active LN (ALN). The aim was to determine if the amount of NET complexes (Elastase-DNA and HMGB1-DNA) in
serum at the time of a LN flare predicts renal outcomes in the following 24 months.

Methods: The study had a 2-staged approach. In an exploratory cohort composed of active SLE (clinical SLEDAI ≥ 1), inactive SLE
and healthy controls (HC), we assessed the association between our in-house ELISA assays for Elastase-DNA and HMGB1-DNA
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complexes and ALN. A separate LN cohort was then used to determine the utility of NET complexes to predict renal outcomes over
the subsequent 24 months. All patients had ALN, defined as a 24-hour urine protein >500mg with a subsequent modification in
therapy by the treating physician, a baseline eGFR >30ml/min (3 months prior to the flare), stored serum sample ±3 months from
the renal flare, and at least 2-years follow-up. The following outcomes were ascertained: Complete response (CR) at 12 and
24 months after flare (proteinuria < 500mg/day and a serum creatinine within 15% of the baseline); severe renal impairment
(eGFR≤30ml/min) at 12 and 24 months after flare; and the percentage decline in the eGFR over the 24 months after flare.

Results: Ninety-two individuals were included in the exploratory cohort (49 active SLE, 23 inactive SLE and 20 HC). NET com-
plexes were significantly higher in SLE patients compared to HC and tended to be higher in active SLE compared to inactive
patients. Patients with ALN (36.7%) had significantly higher levels of NET complexes compared to active SLE without
LN. Furthermore, patients with proliferative LN had higher levels of NET complexes compared to non-proliferative LN (Figure 1).

The LN cohort included 109 ALN patients. The median (IQR) age was 29 (23-41) years, 84% were women, and disease
duration was 6.4 (0.8-10.5) years. 37.9% were Caucasian, 22.2% Black and 17.5% Asian, the baseline eGFR was
112 (97-127) ml/min. 77.9% had a kidney biopsy at the time of the LN flare, of whom 55.9% had a proliferative or mixed
class, 17.4% class V, and 4.5% class I or II. 39.4% and 50.5% of the ALN patients achieved CR at 12 and 24 months,
respectively and 11% had an eGFR ≤ 30ml/min after 24 months.

Similar to the results from the exploratory cohort, proliferative LN had higher levels of NET complexes compared to non-
proliferative LN patients (Elastase-DNA: 111.7 vs 25.9, p=0.0003; HMGB1-DNA: 85.2 vs 25.4, p=0.002, proliferative vs
non-proliferative, respectively). Patients with higher baseline levels of NET complexes had higher odds of not achieving CR
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and of having severe renal impairment after 24 months of the flare. NET complexes outperformed conventional biomarkers
(Table 1). There was a linear relationship between the amount of baseline Elastase-DNA and HMGB1-DNA complexes and
the decline in renal function in the subsequent 24 months (Figure 2).

Conclusion: Elastase-DNA and HMGB1-DNA complexes predicted renal outcomes, including response to therapy and
decline in kidney function at 2 years after the LN flare.

Disclosure: L. Whittall Garcia, None; F. Naderinavi, None; Z. Touma, None; D. Gladman, AbbVie, Amgen, Eli Lilly,
Janssen, Gilead, Novartis, Pfizer, Bristol-Myers Squibb(BMS), Galapagos, UCB Pharma, Celgene; M. Urowitz, None;
A. Konvalinka, None; J. Wither, AstraZeneca, Pfizer.
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April Jorge1, Baijun Zhou1, Jacquelyn Nestor1, yuqing zhang2 and Hyon Choi3, 1Massachusetts General Hospital, Boston,
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Background/Purpose: Lupus nephritis is a leading cause of morbidity in patients with systemic lupus erythematosus (SLE).
We sought to determine the incidence of lupus nephritis (LN) in a contemporary United States SLE cohort.

Methods: We used observational data from TriNetX, an electronic health record (EHR) database from 46 health care orga-
nizations across the United States, including academic medical centers, community hospitals, and outpatient facilities, to
identify an inception cohort of patients with SLE. We identified all patients who were enrolled for at least 5 years prior to
the first ICD 9/10 code for SLE and then met the definition of SLE (≥2 ICD codes ≥30 days and ≤2 years apart) between
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January, 2005 and August, 2021. We identified patients who developed LN, defined as ≥1 ICD-10 code for LN or ≥2 clinical
indicators of nephritis, including ICD-9 580-586, 791.0; ICD-10 N00, N04, N05, N17, N18, R80.9 (Chibnik 2010). Patients
meeting this definition within 6-months after the first SLE code were considered to have early LN. We also assessed a sec-
ondary LN definition, requiring ≥1 ICD-10 code for LN or ≥2 clinical indicators of nephritis + a kidney biopsy or new LN treat-
ment (i.e., glucocorticoids, azathioprine, mycophenolate, cyclophosphamide, rituximab, tacrolimus, or cyclosporine) within
6-months of the nephritis codes. We assessed demographics, comorbidities, medications, disease severity (SLE severity

Table 1. Baseline Characteristics of Patients with Systemic Lupus Erythematosus
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Index, Garrison 2013), geographic location, and healthcare utilization at the index date of entering the SLE inception cohort,
and we compared these factors between patients with and without LN at SLE onset. Patients were followed until the diag-
nosis of LN, death, disenrollment from the database, or end of the study period. We assessed the cumulative incidence of
LN among patients with SLE, stratified by sex and race/ethnicity, accounting for the competing risk of death.

Results:We identified 25,009 patients in the SLE inception cohort. 3,958 (15.8%) had early LN; they were more likely to be
black (39.4% vs 26.4%) or Hispanic (13.1% vs 8.7%) than those without early LN (Table 1). Those with early LN were youn-
ger on average, and a higher proportion were male and lived in the south. A total of 6,025 patients developed lupus nephritis
during a mean of 50.2 months (SD 40.3) follow up, and 4,175 (69.3%) met the stricter secondary definition. The overall
cumulative incidence of LN was 24.9% at 5 years, 30.1% at 10 years, and 34.4% at 15 years of follow up (Figure 1). The
cumulative incidence was similar among black, Hispanic, and Asian patients (39.5%, 37.8%, and 39.9% at 10 years,
respectively) and comparatively lower among white patients (22.9% at 10 years) (Figure 2). The incidence of LN was higher
among men with SLE (44.7% vs 28.6% of women at 10 years).

Conclusion: In this contemporary, multi-center, EHR-based SLE inception cohort, one third of patients with SLE developed
LN after 15 years of follow-up, and just over half of all cases were identified as an early manifestation around the time of SLE
diagnosis. The incidence of LN was higher in non-white individuals and in men with SLE. Despite improved treatment for SLE
in recent years, LN remains a frequent manifestation among patients with SLE that benefits from early identification and
treatment.

Figure 1. Overall Cumulative Incidence of Lupus Nephritis
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Disclosure: A. Jorge, None; B. Zhou, None; J. Nestor, None; y. zhang, None; H. Choi, Horizon, Allena, LG, Protalix.

Figure 2. Cumulative Incidence of Lupus Nephritis According to (A) Race/Ethnicity and (B) Sex
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Cardiac Complications, Thrombosis, Infections and All-cause Mortality
Among Patients with End-Stage Kidney Disease Due to Lupus Nephritis in
the USRDS 2006-2013 According to SLE Medication Use

Anna Broder1, Wenzhu B. Mowrey2, Kazuki Yoshida3 and Karen Costenbader3, 1Hackensack University Medical Center,
Hackensack, NJ, 2Albert Einstein College of Medicine, Bronx, NY, 3Brigham and Women’s Hospital, Boston, MA
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Session Date: Saturday, November 12, 2022
Session Title: Abstracts: SLE – Diagnosis, Manifestations, and Outcomes I: Renal Aspects
Session Type: Abstract Session
Session Time: 4:30PM–6:00PM

Background/Purpose:Medication management strategies in patients with lupus-related end stage kidney disease (ESKD)
have not been studied. Our prior work has shown that HCQ may be underutilized and corticosteroids may be overutilized in
these patients. We aimed to assess whether patients with lupus nephritis who continue HCQ after ESKD have lower risk of
cardiac outcomes, thrombosis, infections, and overall mortality compared to those maintained on CS alone or those on both
CS/HCQ after ESKD onset.

Methods: We studied SLE patients over 18 years old enrolled in the United States Renal Disease Systems (USRDS) data-
base using data from January 2006–December 2013. Patients were defined as having hydroxychloroquine (HCQ) or corti-
costeroid (CS) prescription at ESKD onset (index date) if they were 1) enrolled in Medicare Part D within 93 days from
ESKD onset and 2) had a HCQ or CS prescription within 93 days from the Part D start index date (Fig 1). Three comparison
groups were identified based on the index date medication status: HCQ only (HCQ+), CS only (CS+), and HCQ+/CS+.
HCQ+ group was propensity score-matched (PS-matched) on demographics, medications and comorbidities with the

Figure 1
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Table 1

Table 2
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CS+ group and with the HCQ+/CS+ group. Pairwise PS analyses were performed (HCQ+ vs. CS+, HCQ+ vs HCQ+/CS+).
Sub-distribution hazard ratios (HR) were estimated using Fine-Gray models for thrombosis, cardiac complications, infec-
tions separately while accounting for competing risk of death. Cox regression models were used for all-cause mortality.

Results:Of 1578 eligible patients studied, 220 were HCQ+, 849 were CS+ and 509 were HCQ+/CS+; 220 HCQ+ were PS-
matched with 440 CS+; 219 HCQ+ were PS-matched with 407 HCQ+/CS+ (Table 1) Compared to the CS+ group, the
HCQ+ group had a lower risk of cardiac complications and infections (Table 2). There were no differences with respect to
thrombotic complications and all-cause mortality. There were no differences between HCQ+ and HCQ+/CS+ group with
respect to these outcomes.

Conclusion: Patients with lupus nephritis who were maintained on CS alone after ESKD onset had an increased risk of car-
diac complications and mortality compared to propensity-score matched patients maintained on HCQ alone. These results
are consistent with past findings in non-ESKD patients with lupus nephritis. The results also suggest that HCQ use in ESKD
was not associated with increased cardiac toxicity despite decreased renal clearance in these patients. Major limitations
(inherent to USRDS) include lack of data on SLE-specific variables, such as disease duration and activity, and prevalent user
design (the duration of HCQ/CS exposure prior to ESKD is not known). Nevertheless, the results may provide a rationale for
minimizing CS exposure in SLE ESKD.

Disclosure: A. Broder, None; W. Mowrey, None; K. Yoshida, None; K. Costenbader, Eli Lilly, Janssen, Amgen,
AstraZeneca Pharmaceuticals LP, GlaxoSmithKline(GSK), Gilead, Exagen, Neutrolis, Cel-Sci, Alkermes.
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Evaluation of Traditional Laboratory Markers as Predictors of Renal
Flares: A Post-hoc Analysis of Four Phase III Clinical Trials of SLE

Sandra Jägerback1, Alvaro Gomez1 and Ioannis Parodis2, 1Division of Rheumatology, Department of Medicine, Solna,
Karolinska Institutet, Stockholm, Sweden, 2Karolinska Institutet, Stockholm, Sweden

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: Abstracts: SLE – Diagnosis, Manifestations, and Outcomes I: Renal Aspects
Session Type: Abstract Session
Session Time: 4:30PM–6:00PM

Background/Purpose: In patients with systemic lupus erythematosus (SLE), renal involvement is associated with high mor-
bidity, and renal flare is a major contributing factor to poor long-term prognosis. Lupus nephritis (LN) still leads to end-stage
kidney disease in approximately 10–20 % of SLE patients. Identification of patients with susceptibility to develop a renal flare
despite immunosuppressant therapy is needed toward individualised treatment optimisation, which was the scope of the
present investigation.

Methods: In this study, we used pooled data from four phase III randomised controlled trials of belimumab in patients with
SLE, i.e. BLISS-52 (NCT01597622; N=865), BLISS-76 (NCT00410384; N=819), BLISS Northeast Asia (NCT1597622;
N=677), and BLISS-SC (NCT01484496; N=836). SLE patients with moderate to severe disease activity were recruited while
active severe LN was an exclusion criterion. Participants were on non-biologic standard therapy, and were assigned to IV
belimumab (1 mg/kg or 10 mg/kg every fourth week), SC belimumab 200 mg weekly, or placebo. The outcome of this inves-
tigation was development of renal flares, defined as a reproducible (i) increase in proteinuria to >1 g/day if the baseline value
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was < 0.2 g/d, >2 g/day if the baseline value was 0.2–1.0 g/d, or >2 times the baseline value if the baseline value was >1g/d,
(ii) increase in serum creatinine ≥20% or 0.3 mg/dL, accompanied by proteinuria, haematuria or red blood cell (RBC) casts,
or (iii) new haematuria of glomerular origin, accompanied by proteinuria or RBC casts. Cox proportional hazards regression
models were employed. We next adjusted the models for age, sex, ethnicity, BMI, organ damage, baseline SLE disease
activity, previous renal involvement, baseline prednisone equivalent dose, and use of immunosuppressants and belimumab.
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Results: The mean age of the patients was 36.7 years, 94% were women, and 192 developed a renal flare after a median of
141 days. The proportion of patients with a history of renal involvement was 54.6%. In univariable Cox regression analysis,
low C3 levels at baseline were associated with an increased risk to develop a renal flare (hazard ratio, HR: 2.6; 95% confi-
dence interval, CI: 1.9–3.5; p< 0.001; figure), as did anti-dsDNA positivity (HR: 1.8; 95% CI: 1.3–2.6; p=0.001), anti-Sm
positivity (HR: 1.6; 95% CI: 1.1–2.5; p=0.022), plasma albumin levels (HR: 0.9; 95% CI: 0.8–0.9; p< 0.001), and proteinuria
(HR: 1.5; 95% CI: 1.4–1.6; p< 0.001). Low C4 levels were not associated with renal flare development. In adjusted analysis,
the association with low C3 levels, plasma albumin and proteinuria remained significant.

Conclusion: Low C3, plasma albumin and proteinuria levels at baseline were associated with renal flare development in a
clinical trial setting encompassing patients with active SLE yet no severe active LN, as were anti-dsDNA and anti-Sm posi-
tivity yet only in unadjusted models. While C3 and anti-dsDNA are markers of known importance for surveillance of renal
SLE, anti-Sm and plasma albumin are not established markers of renal flare; investigation of potential complemental predic-
tive properties across these traditional biomarkers has merit.

Table 1. Comparing demographic and clinical risk factors at time of VTE amongst matched VTE and non-VTE patients in 1:3 design
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Disclosure: S. Jägerback, AstraZeneca; A. Gomez, None; I. Parodis, GlaxoSmithKlein(GSK), Amgen, AstraZeneca,
Aurinia Pharmaceuticals, Eli Lilly, Gilead, Janssen, Novartis, Roche.
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Tara Tofighi, Jiandong Su and Zahi Touma, Schroeder Arthritis Institute, Krembil Research Institute, University Health
Network and University of Toronto, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: Abstracts: SLE – Diagnosis, Manifestations, and Outcomes I: Renal Aspects
Session Type: Abstract Session
Session Time: 4:30PM–6:00PM

Background/Purpose: Patients with SLE have an increased risk of developing venous thrombo-embolism (VTE) based on
several cohort studies, accounting for significant morbidity and mortality. Lupus nephritis (LN) has been proposed as an
independent risk factor for VTE due to the cytokine mediated endothelial damage triggered in SLE and particularly LN.

The aim of this study was to: 1- determine the prevalence of VTE in LN; and 2- study associated risk factors with VTE that
may inform clinical practice

Methods: This is a retrospective analysis of all patients followed at the Lupus Clinic who had a diagnosis of LN. Patients
were diagnosed with LN based on 24-hour urine proteinuria > 0.5 g/24 hours, spot urinary protein/creatinine ratio (UPCR)
> 0.5 g/g, urinary protein greater than 3+ by dipstick analysis or biopsy-proven LN. From the LN cohort, patients with VTE
at any point in follow-up were identified, defined as deep vein thrombus (DVT) in the lower extremities, pulmonary embolism
(PE) or other vein thrombus.

Table 2. Conditional logistic regression analyses generating Odds Ratio (OR) estimate for predictors of VTE amongst LN patients
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Patients with VTE after diagnosis of LN were included in further analyses. VTE patients were matched with non-VTE patients
by time to VTE and time to last visit available in the data (for non-VTE patients) from LN diagnosis in a nested 1:3 case-control
design. Descriptive statistics compared risk factors amongst VTE and matched non-VTE patients. Conditional logistic
regressions were conducted to study the association with risk factors of VTE.

Results: Amongst 2093 patients in the SLE database, 1031 were diagnosed with LN (49.3%). 109 of 1031 (10.4%) LN
patients developed VTE at any time during follow-up. Of these patients 85 (78.0%) presented with a DVT in the lower extrem-
ity, 21 (19.3%) with a PE and 3 (2.7%) with another vein embolism. 52 of 974 patients (5.3%) were diagnosed with VTE after
LN diagnosis and included in the nested case-control study, with mean time to VTE of 7.5 years (SD 6.9).

VTE was more common amongst patients who identified as Black (28.9% in VTE group vs. 13.8% in non-VTE group,
p=0.027). VTE was more common in those with positive dsDNA (p=< 0.0001), low complements (p=0.044), high SDI
(p=0.021), and high SLEDAI-2K (p=0.0028) scores at time of VTE (see Table 1). Antiphospholipid positivity (p=0.0023)
and presence of dyslipidemia (p=0.0001) at time of VTE also accounted for statistically significant differences between
groups. There were no differences based on UPCR, serum albumin, or 24-hour proteinuria at time of VTE between both
groups.

Conditional logistic analyses with index decade (VTE diagnosis) in the model revealed Black ethnicity (OR 3.86, p=0.014),
SDI (OR 1.48, p=0.005), SLEDAI-2K (OR 1.07, p=0.049), presence of dsDNA (OR 6.37, p=0.000), and APLA positivity
(OR 5.47, p=0.001), were predictive of VTE (see Table 2).

Conclusion: VTE occurred in approximately 10% of LN patients. VTE was more common in individuals with dsDNA, low
complements, and higher SLEDAI-2K and SDI, reflecting higher disease activity burden and damage. Regression analyses
revealed Black ethnicity, presence of dsDNA, APLA positivity, SDI and SLEDAI-2K scores to be associated with VTE, poten-
tially informing follow-up and clinical care.

Disclosure: T. Tofighi, None; J. Su, None; Z. Touma, None.
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ASAS-EULAR Recommendations for the Management of Axial
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Robert Landewé7, Filip Van den bosch8, Boryana Boteva9, Ann Bremander10, Philippe Carron11, Adrian Ciurea12, floris
van Gaalen1, Pal Geher13, Lianne Gensler14, Josef Hermann15, Manouk de Hooge16, Marketa Husakova17, Uta Kiltz18,
Clementina Lopez-Medina19, Pedro Machado20, Helena Marzo-Ortega21, Anna Molto22, Victoria Navarro-Comp�an23,
Michael Nissen24, Fernando Pimentel-Santos25, Denis Poddubnyy26, Fabian Proft26, Martin Rudwaleit27, Mark Telkman9,
Sizheng Zhao28, Nelly Ziade29 and Désirée van der Heijde30, 1Leiden University Medical Center, Leiden, Netherlands,
2Leiden University Medical Center & King’s College London, London, United Kingdom, 3Leiden University Medical Centre,
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Medical Centre, Maastricht, Netherlands, 6Rheumazentrum Ruhrgebiet Herne, Herne, Germany, 7Amsterdam
University Medical Center, Meerssen, Netherlands, 8Department of Internal Medicine and Paediatrics, Ghent University
and VIB Centre for Inflammation Research, Ghent, Belgium, 9Patients with Arthritis and Rheumatism (PARE) working
group, EULAR, Zürich, Switzerland, 10Danish Hospital for Rheumatic Diseases, University Hospital of Southern Denmark,
Sønderborg, Denmark, 11Ghent University Hospital, Ghent, Belgium, 12University Hospital Zurich, Zürich, Switzerland,
13Semmelweis University, Budapest, Hungary, 14Department of Medicine, Division of Rheumatology, University of
California San Francisco, San Francisco, CA, 15Medical University of Graz, Graz, Austria, 16Ghent University Hospital,
Luxembourg, Luxembourg, 17Department of Rheumatology, First Faculty of Medicine, Charles University and
Rheumatology Institute, Prague, Prague, Czech Republic, 18Rheumazentrum Ruhrgebiet, Herne, Germany, 19Reina Sofia
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University Hospital, Rheumatology Department, Jaén, Spain, 20University College London, London, United Kingdom,
21Leeds Teaching Hospitals Trust and University of Leeds, Leeds, United Kingdom, 22Rheumatology Department, Hôpital
Cochin,Assistance Publique- Hôpitaux de Paris, Paris, France, 23Department of Rheumatology, La Paz University
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Background/Purpose: Since the last update of the ASAS-EULAR recommendations for the management of axial spondy-
loarthritis (axSpA) in 2016, substantial new evidence has become available on the management of axSpA. Our aim was to
update the ASAS-EULAR recommendations for the management of axSpA.

Methods: Following the EULAR Standardised Operating Procedures, two systematic literature reviews were conducted on
non-pharmacological and pharmacological treatment of axSpA. During a task force meeting the evidence was presented,
discussed and overarching principles and recommendations were updated, followed by voting.

Results: A total of 5 overarching principles (unchanged compared to the previous version of the recommendations) and
15 recommendations were formulated (Table). All recommendations included in the previous version were kept: eight

ASAS-EULAR recommendations for the management of axial spondyloarthritis, 2022 update
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unchanged (#2,3,6,7,8,13,14,15); three with minor edits, mostly on nomenclature (#1,4,5) and two with relevant updates
(#9,12), while two newly formulated recommendations (#10,11) were added. The first 5 recommendations focus on perso-
nalised medicine, including treatment target and monitoring, non-pharmacological management and non-steroidal anti-
inflammatory drugs (NSAIDs) as first choice pharmacological treatment. Recommendations 6-8 deal with analgesics and
discourage long-term glucocorticoids and conventional synthetic DMARDs for pure axial involvement. Recommendation
9 describes the indication for biological DMARDs (bDMARDs i.e. TNFi, IL-17i) and this was expanded to targeted synthetic
DMARDs (tsDMARDs i.e. JAKi). b/tsDMARDs are indicated for patients with elevated CRP, MRI inflammation of SI joints or
radiographic sacroiliitis who have high disease activity (ASDAS≥2.1) and failed ≥2 NSAIDs (Figure). BASDAI is no longer rec-
ommended to assess treatment start. Current practice is to start a TNFi or IL-17i as there is more accumulated evidence,
particularly on safety, and experience with these drug classes. The continuation of a b/tsDMARD should be considered if
an improvement of ASDAS≥1.1 has been achieved after ≥12 weeks. The new recommendation 10 addresses extra-
musculoskeletal manifestations, with TNF monoclonal antibodies preferred for recurrent uveitis or inflammatory bowel dis-
ease, and IL-17i for significant psoriasis. In light of overdiagnosis and overtreatment, treatment failure should trigger re-
evaluation of the diagnosis and consideration of the presence of comorbidities (#11 - new). If active axSpA is confirmed after
failing a b/tsDMARD, switching to another b/tsDMARD is recommended (#12). Tapering, but not immediate discontinuation
of a bDMARD, can be considered in patients in sustained remission (#13). The unchanged recommendations #14 and #15
deal with surgery and spinal fractures.

Conclusion: The 2022 ASAS-EULAR recommendations provide up-to-date guidance on the management of patients with
axSpA.

Disclosure: S. Ramiro, AbbVie/Abbott, Eli Lilly, Galapagos, Merck/MSD, Novartis, Pfizer, UCB, Sanofi; E. Nikiphorou,
Pfizer, Celltrion, Sanofi, Gilead, Galapagos, AbbVie, Lilly, Fresenius; A. Sepriano, UCB, Novartis; A. Ortolan, None;
C. Webers, None; X. Baraliakos, AbbVie, Lilly, Galapagos, MSD, Novartis, Pfizer, UCB, Bristol-Myers Squibb, Jans-
sen, Roche, Sandoz, Sanofi; R. Landewé, Abbott, Amgen, AstraZeneca, BMS, GSK, Novartis, Merck, Pfizer,
Schering-Plough, UCB Pharma; F. Van den bosch, AbbVie, Lilly, Galapagos, Janssen, Merck, Novartis, Pfizer, UCB,
Amgen, Bristol-Myers Squibb(BMS), Celgene; B. Boteva, None; A. Bremander, None; P. Carron, Biogen, AbbVie/
Abbott, Eli Lilly, Fresenius Kabi, Galapagos, Merck/MSD, Pfizer, Sanofi, UCB; A. Ciurea, AbbVie, Novartis, Merck/

ASAS-EULAR recommendations for the treatment of patients with axSpA with b/tsDMARDs
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MSD; f. van Gaalen, Stichting vrienden van Sole Mio, Stichting ASAS, Jacobus stichting, Novartis, UCB, MSD, AbbVie,
Bristol Myers Squibb, Eli Lilly; P. Geher, AbbVie/Abbott; L. Gensler, Novartis, Pfizer Inc, UCB Pharma, AbbVie, Eli Lilly,
Janssen, Gilead, Moonlake; J. Hermann, AbbVie/Abbott, Novartis, Janssen, Eli Lilly; M. de Hooge, None;
M. Husakova, Novartis; U. Kiltz, AbbVie, Amgen, Biogen, Fresenius, GSK, Hexal, Novartis, Pfizer, Biocad, Lilly, Grü-
nenthal, Janssen, MSD, Roche, UCB; C. Lopez-Medina, None; P. Machado, AbbVie/Abbott, Eli Lilly, UCB, Novartis,
Orphazyme, Galapagos; H. Marzo-Ortega, None; A. Molto, Abbvie, UCB, Novartis, Gilead, Pfizer, Lilly, Jannsen;
V. Navarro-Comp�an, AbbVie, Eli Lilly, Janssen, Merck/MSD, Novartis, Pfizer, UCB Pharma; M. Nissen, AbbVie/
Abbott, Pfizer, Amgen, Novartis, Janssen; F. Pimentel-Santos, AbbVie/Abbott, Eli Lilly, Janssen, Novartis, Pfizer,
UCB, Bial, Pharma Kern, Tecnimed, Biogen; D. Poddubnyy, AbbVie, Biocad, Bristol-Myers Squibb, Eli Lilly, Gilead,
GlaxoSmithKline, MSD, Moonlake, Novartis, Pfizer, Samsung-Bioepis, UCB; F. Proft, AbbVie/Abbott, Amgen,
Bristol-Myers Squibb(BMS), Celgene, Eli Lilly, Janssen, Merck/MSD, Novartis, Pfizer, Roche, UCB; M. Rudwaleit,
AbbVie, Bristol-Myers Squibb (BMS), Boehringer-Ingelheim, Chugai, Eli Lilly, Janssen, Novartis, Pfizer, UCB Pharma;
M. Telkman, None; S. Zhao, UCB; N. Ziade, Pfizer, Roche, AbbVie/Abbott, Eli Lilly, Boehringer-Ingelheim, Janssen;
D. van der Heijde, AbbVie, Bayer, BMS, Cyxone, Eisai, Galapagos, Gilead, Glaxo-Smith-Kline, Janssen, Novartis, Pfi-
zer, UCB, Imaging Rheumatology bv, Lilly.
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Trust and University of Leeds, Leeds, United Kingdom, 4Department of Rheumatology, La Paz University Hospital, IdiPaz,
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Background/Purpose: In clinical trials of axial spondyloarthritis (axSpA), composite measures such as Bath Ankylosing
Spondylitis Disease Activity Index (BASDAI) response criteria, Assessment of Spondyloarthritis international Society
(ASAS) response criteria, Ankylosing Spondylitis Disease Activity Score (ASDAS) disease activity states and ASDAS
response criteria are used. However, these validated measures are largely based on patient (pt)-reported symptoms, which
are likely to be confounded by other factors. In pts with active axSpA, certolizumab pegol (CZP) has demonstrated sustained
clinical efficacy in clinical outcomes over 204 weeks.1 However, we hypothesize that reduction of sacroiliac joint (SIJ) and
spinal inflammation following treatment with CZP, as measured by MRI and CRP levels,2 may not necessarily translate into
clinical response. This post hoc analysis aims to evaluate the relationship between objective signs of inflammation (OSI),
as measured by MRI/CRP, and clinical outcomes following 12 weeks of CZP treatment in pts with active axSpA.

Methods: Data were analyzed from the phase 3 RAPID-axSpA study (NCT01087762).1 To improve precision of pt-level
estimates, data from two independent readers were pooled in a Mixed Model for Repeated Measures for each response
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variable; Manhattan plots are presented for ASDAS, BASDAI, CRP, Ankylosing Spondylitis spine MRI (ASspiMRI) Berlin
Score and MRI Spondyloarthritis Research Consortium of Canada (SPARCC) SIJ score. Outcomes are reported for pts (ini-
tially randomized to either CZP, or to placebo [PBO] before switching to CZP) prior to CZP treatment (pre-CZP treatment)
and following 12 weeks (wks) of treatment (post-CZP treatment).

Results: 136 pts (radiographic axial spondyloarthritis [r-axSpA]: 76; non-radiographic axial spondyloarthritis [nr-axSpA]: 60)
had a pre-CZP and ≥1 post-CZP MRI. Pre-CZP demographics for the r-axSpA and nr-axSpA populations are presented in
Table. Following CZP treatment, CRP, ASspiMRI Berlin score, and MRI SPARCC SIJ score were reduced by >50%, in the
majority of pts (CRP: 136/136 [100.0%]; Berlin: 73/136 [53.7%]; SPARCC: 71/136 [52.2%]), and often by >75% (CRP:
18/136 [13.2%]; BERLIN: 53/136 [39.0%]; SPARCC: 50/136 [36.8%]) irrespective of pre-CZP value. However, only a minor-
ity of both r-axSpA (Figure 1) and nr-axSpA pts (Figure 2), showed a >50% reduction in clinical responses (BASDAI: 64/136
[47.1%]; ASDAS: 66/136 [48.5%]). These results were also observed at the individual pt level; >50% improvements in
MRI/CRP inflammatory measures did not translate into similar improvements in clinical responses for the majority of pts.

Conclusion: This post hoc analysis reveals a potential disconnect between OSI, as measured by MRI and CRP, and clinical
outcomes responses. In the majority of pts, CZP treatment resulted in a reduction of objective measures of inflammation,
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irrespective of improvements in clinical symptoms and measures of disease activity. The use of clinical response measures
as clinical trial endpoints may therefore underestimate anti-inflammatory treatment effects.

References: 1. van der Heijde. Ann Rheum Dis 2017;77:699–705; 2. Braun J. RMD Open 2017;3:e000430.
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Efficacy & Safety from a Phase 3, Multicenter, Randomized, Placebo
Controlled Study
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Background/Purpose: Bimekizumab (BKZ) is a monoclonal IgG1 antibody that selectively inhibits IL-17F in addition to IL-
17A. In patients (pts) with active ankylosing spondylitis (AS), BKZ has demonstrated sustained efficacy and was well toler-
ated up to 156 weeks (wks) in a phase 2b study, and up to 24 wks in the phase 3 study BE MOBILE 2.1,2,3 Here we present
results on the efficacy and safety of BKZ vs placebo (PBO) in pts with active non-radiographic axial spondyloarthritis (nr-
axSpA) up to Wk 24 in the ongoing pivotal phase 3 study, BE MOBILE 1.

Methods: BEMOBILE 1 (NCT03928704) comprises a 16-wk double-blind, PBO-controlled period and 36-wk maintenance
period. Pts were aged ≥18 years (yrs), had BASDAI ≥4 and spinal pain ≥4 at baseline (BL), and sacroiliitis on MRI and/or ele-
vated CRP at screening. Pts were randomized 1:1 BKZ 160 mg Q4W:PBO. FromWk 16, all pts received BKZ 160mg Q4W.
Primary and secondary efficacy endpoints were assessed at Wk 16, and up to Wk 24. Treatment-emergent adverse events
(TEAEs; MedDRA v19.0) are reported among patients who received ≥1 BKZ dose by preferred term up to Wk 24.

Results: Of 254 randomized pts (BKZ: 128; PBO: 126), 244 (96.1%) completed Wk 16, 240 (94.5%) Wk 24. BL character-
istics were comparable between groups: mean age 39.4 yrs, symptom duration 9.0 yrs; 45.7% pts were female, 77.6%
HLA-B27+ and 10.6% TNFi-inadequate responders (IR).

At Wk 16, the primary (ASAS40: 47.7% BKZ vs 21.4% PBO; p< 0.001) and all ranked secondary endpoints were met
(Table). ASAS40 responses at Wk 16 were consistent across both TNFi-naïve (46.6% BKZ vs 22.9% PBO) and TNFi-IR
(60.0% BKZ vs 11.8% PBO) populations. Responses were rapid with BKZ, including in PBO pts who switched to BKZ at
Wk 16, and increased to Wk 24 (Table; Figure 1). At Wk 24, >50% of BKZ-randomized pts achieved ASDAS < 2.1
(Figure 1).
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Substantial reductions from BL in SPARCCMRI SIJ inflammation and Berlin MRI Spine scores byWk 16, and hs-CRP byWk
2, were achieved with BKZ vs PBO (Figure 2). A higher proportion of pts with SPARCCMRI SIJ and Berlin MRI Spine scores
>2 at BL achieved MRI remission (score ≤2) at Wk 16 with BKZ vs PBO. Among CRP+ pts (hs-CRP >5.0 mg/L), a greater
proportion treated with BKZ vs PBO achieved normalization (hs-CRP ≤5.0 mg/L) of CRP through Wk 16. For pts who
switched from PBO to BKZ at Wk 16, Wk 24 normalization rates approached those seen in BKZ-randomized pts (Figure 2).

Up to Wk 24, 124/244 (50.8%) patients had ≥1 TEAE; most frequent were upper respiratory tract infection (7.0%), naso-
pharyngitis (6.6%), pharyngitis (2.9%) and oral candidiasis (2.9%). All cases of oral candidiasis were non-severe and non-
systemic, and none led to treatment discontinuation. Up to Wk 24, incidence of serious TEAEs was low (0.4%). No IBD,
active tuberculosis, MACE or deaths were reported; incidence of uveitis was low (0.8%).
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Conclusion: Dual inhibition of IL-17A and IL-17F with BKZ in pts with active nr-axSpA resulted in rapid, clinically relevant
improvements in efficacy outcomes vs PBO, including suppression of inflammation. No new safety signals were
observed.1,2References: 1. van der Heijde D. Ann Rheum Dis 2020;79:595–604; 2. Gensler L. Arthritis Rheumatol
2021;73(suppl 10):0491. 3. van der Heijde D. Ann Rheum Dis 2022;OP0019.
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Figure 1
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Background/Purpose: Non-radiographic axial spondyloarthrits (nr-axSpA) is a rheumatic disease that is predominantly
associated with chronic back pain and stiffness.1 Results from the Phase III GO-AHEAD trial demonstrate the efficacy and
safety of golimumab (GLM) in the treatment of nr-axSpA;2,3 however, the efficacy and safety of GLM withdrawal has not
been studied. This study evaluates the effect of GLM withdrawal on the incidence of a flare in disease activity and to charac-
terize clinical response after GLM retreatment for a disease flare.

Methods: This Phase-IV parallel-group withdrawal study (GO-BACK) included adult participants, aged 18-45 years, with
active nr-axSpA for ≤ 5 years, chronic back pain of ≥ 3 months, objective signs of inflammation, and intolerance or inade-
quate response to non-steroid anti-inflammatory drugs. In Period 1, participants received open-label (OL) subcutaneous
GLM monthly for up to 10 months. In Period 2, participants who achieved inactive disease were randomized 1:1:1 to either
receive monthly placebo (PBO, treatment withdrawal), or continued GLM treatment given monthly (GLM QMT, full-treat-
ment) or every 2-months (GLMQ2MT, reduced-treatment). Participants who did not have a disease flare continued random-
ized treatment for ~12 months, whereas participants with a disease flare discontinued randomized treatment and resumed
monthly dosing with OL GLM. All participants were followed for safety until ~3 months after their last dose. The primary end-
point was the proportion of participants without a disease flare on continued GLM treatment (GLM QMT or GLM Q2MT) ver-
sus GLM withdrawal (PBO). Among participants randomized to GLM QMT or PBO who experienced a disease flare, clinical
response to monthly GLM retreatment was evaluated as a secondary endpoint.

Results:Of the 323 Period 1 participants, 188 achieved inactive disease and were eligible for treatment withdrawal. At base-
line, Period 2 participants had a median disease symptom duration of 8 y, a median age of 32.0 y, 70.4% were male and all
were White. Continued GLM treatment (QMT or Q2MT) was superior to treatment withdrawal (p< 0.001), with a greater

Figure 2
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proportion of GLM QMT participants having no disease flares compared to GLM Q2MT (50.1% vs 34.4%) [Figure 1]. Simi-
larly, the time to first flare was significantly longer (log-rank p < 0.0001) for participants continuing GLM treatment compared
with the PBO group [Figure 2]. Of the 53 participants who had a confirmed disease flare, 51 (96.2%) attained a clinical
response to GLMwithin the first 3 months of retreatment. Adverse events (AEs) were consistent with the known safety profile
for GLM. Throughout the study, there were no deaths or serious drug-related adverse events (AEs). In Period 2, the inci-
dences of serious AEs (1.6%) and non-serious drug-related AEs (5.8%) were low, and both were comparable across the
treatment groups.

Conclusion: Among participants with active nr-axSpA who attained inactive disease after 10 months of GLM treatment,
continued GLM treatment provides superior protection against disease flares compared to GLM withdrawal. GLM was gen-
erally safe and well-tolerated, with a comparable incidence of AEs across all treatment groups.

Disclosure: C. Weinstein, Merck/MSD; P. Sliwinska-Stanczyk, None; T. Hala, None; M. Stanislav, None;
A. Tzontcheva, Merck/MSD; R. Yao, Merck/MSD; Y. Berd, Merck/MSD; S. Curtis, Merck/MSD; G. Philip,
Merck/MSD.
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Germany, 2Charité University Hospital, CCM, Berlin, Germany, 3Charité-Universitätsmedizin Berlin, Berlin, Germany,
4Charité - Universitätsmedizin, Berlin, Berlin, Germany, 5Charité Universitätsmedizin Berlin, Berlin, Germany, 6German
Rheumatism Research Centre, Epidemiology Unit, Berlin, Germany, 7Charité – Universitätsmedizin Berlin, Department
of Gastroenterology, Infectiology and Rheumatology (including Nutrition Medicine), Berlin, Germany,
8Rheumatologische Schwerpunktpraxis, Berlin, Germany, 9Rheumazentrum Ruhrgebiet, Herne, Germany,
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Background/Purpose: There is some evidence that NSAIDs, in particular celecoxib (CEL), might possess not only symp-
tomatic efficacy but also disease-modifying properties in ankylosing spondylitis (AS), retarding progression of structural
damage in the spine if taken continuously. For biological disease-modifying antirheumatic drugs (bDMARDs), retardation
of structural damage progression has also been demonstrated, but at least 4 years of treatment seem to be necessary
(at least for tumour necrosis factor inhibitors – TNFi) to see such an effect. Therefore, a combination of an NSAID with a TNFi
might bring additional benefits in terms of retardation of structural damage progression especially in high-risk patients.
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The aim of this RCT was to evaluate the impact of treatment with the COX-II-selective NSAID (CEL) when added to a TNFi
(golimumab - GOL) compared with TNFi (GOL) alone on progression of structural damage in the spine over 2 years in
patients with r-axSpA.

Methods: Eligible patients had r-axSpA and high disease activity (BASDAI ≥4), NSAID failure and risk factors for radio-
graphic spinal progression: C-reactive protein >5 mg/l and/or ≥1 syndesmophyte(s). The trial consisted of two phases: a
12-week run-in phase, in which all included patients received treatment with GOL 50 mg every 4 weeks sc, followed by a
96-week controlled treatment period, in which patients who achieved a BASDAI improvement of ≥2 points were randomly
assigned to GOL + CEL 200 mg bid or GOL alone arms. The primary endpoint was radiographic spinal progression as
assessed by the change in the modified Stoke Ankylosing Spondylitis Spine Score (mSASSS) after 108 weeks in the
intent-to-treat population, read by 3 independent readers blinded for the treatment arm and the time-point.

Figure 1: Cumulative probability plot of mSASSS progression over 108 weeks of treatment.
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Results: Of the 157 screened patients, 81.5% (n=128) were enrolled into the run-in phase. 109 patients fulfilled the BASDAI
response criterion at w12 and were randomized 1:1 (54 vs. 55) to GOL+CEL or GOL alone; 97 (45 vs. 52) patients com-
pleted the study at w108. Clinical characteristics of the randomized patients are shown in Tab. 1. The mSASSS change after
w108 was 1.1 (95%CI 0.2; 2.0) vs. 1.7 (95%CI 0.8; 2.6) in the GOL+CEL vs. GOL alone groups, respectively, p=0.79. Fig. 1
shows the cumulative probability of the mSASSS change in both treatment arms. New syndesmophytes in the opinion of
three readers occurred in 11% vs. 25% of the patients in the GOL+CEL vs. GOL alone groups, respectively, p=0.12. During
the study, a total of 14 serious adverse events (SAE) were reported (7 in the GOL+CEL group, 5 in the GOL alone group and
2 during the run-in phase).

Conclusion: In this study, a combined therapy with GOL+CEL did not show significant superiority over GOLmonotherapy in
retarding radiographic spinal progression over two years in r-axSpA patients. However, the observed numerical reduction in
radiographic spinal progression associated with the combined treatment might be, clinically relevant for patients at high risk
for progression.

Disclosure: F. Proft, AbbVie/Abbott, Amgen, Bristol-Myers Squibb(BMS), Celgene, Eli Lilly, Janssen, Merck/MSD,
Novartis, Pfizer, Roche, UCB; B. Muche, Amgen, Gilead, Galapagos, UCB and Stadapharm, Kyowa Kirin; v. Rios-
Rodriguez, Falk, AbbVie/Abbott; M. Torgutalp, UCB, AbbVie/Abbott; M. Protopopov, None; J. Listing, None;
M. Verba, None; J. Brandt-Juergens, AbbVie/Abbott, Bristol-Myers Squibb(BMS), Janssen, Eli Lilly, Merck/MSD,
Novartis, Pfizer, Roche, UCB, Sanofi-Aventis, Medac, Gilead, Gilead, Affibody; U. Kiltz, AbbVie, Amgen, Biogen, Fre-
senius, GSK, Hexal, Novartis, Pfizer, Biocad, Lilly, Grünenthal, Janssen, MSD, Roche, UCB; M. Sieburg, None;
S. Jacki, None; J. Sieper, AbbVie/Abbott, Novartis, Eli Lilly, Merck/MSD, UCB, Janssen, Pfizer, Roche;
D. Poddubnyy, AbbVie, Biocad, Bristol-Myers Squibb, Eli Lilly, Gilead, GlaxoSmithKline, MSD, Moonlake, Novartis,
Pfizer, Samsung-Bioepis, UCB.
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Background/Purpose: IL-17A inhibitors (IL-17i) and TNF-inhibitors (TNFi) are currently the only biologic drugs available to
treat axial spondyloarthritis (axSpA). While several studies have provided mechanistic insights into TNFi action, much less
is known how IL-17i affect immune responses in patients. We have compared the effects of IL-17i and TNFi on immune cell
frequencies and induced immune responses to obtain information about the mechanisms of action of these two drugs in
axSpA patients in vivo.
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Methods: Induced immune responses to microbial and pathway-specific stimuli were analyzed in peripheral blood samples
from 40 axSpA patients before and after IL-17i or TNFi treatment, using highly standardized whole-blood stimulation assays.
Changes in gene expression were determined by RNA sequencing and secreted molecules were measured using proximity
ligation assays.

Results: IL-17A-blockade had very limited effects on systemic immune responses with no significant gene expression
changes detectable in stimulated whole-blood cultures when comparing samples before and 16 weeks after treatment

1110



initiation. In contrast, anti-TNF therapy induced profound changes in patients’ immune responses affecting the expression of
more than 4000 genes. Pathways analysis revealed major effects of TNFi on the expression of genes involved in protection
from bacterial (Tuberculosis, Legionellosis), viral (EBV, Influenza) and parasitic (Leishmaniasis, Toxoplasmosis) infections
(Fig. 1). Analysis of secreted inflammatory cytokines and chemokines showed that TNF-blockade also strongly affected
innate and adaptive immune cell signaling, while only minor changes were observed in stimulation cultures from IL-17i-
treated axSpA patients. Furthermore, we noted major effects of TNFi, but not of IL-17i, on neutrophil and monocyte counts
in the circulation of treated patients.

Conclusion: We show that the two currently used biotherapies of axSpA act by strikingly distinct cellular and molecular
mechanisms. While anti-TNF therapy has major effects on systemic immune responses with potential implications for
increased susceptibility to infectious microorganisms, IL-17 inhibitors had a lesser impact on systemic immune responses
compared to TNFi, suggesting that may rather act on non-immune cells and/or in inflamed tissues.

Disclosure: N. Rosine, None; S. Koturan, None; V. Guillemot, None; C. Leloup, None; F. Veress, None; T. Stephen,
None; H. Yahia-Cherbal, None; J. SELLAM, None; F. Berenbaum, 4Moving Biotech; N. Pietrosemoli, None;
E. Bianchi, None; C. MIceli, None; L. Rogge, None.
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Background/Purpose: Postural Orthostatic Tachycardia Syndrome (POTS) is a dysautonomia associated with chronic
autonomic and neuropathic symptoms, including pain in multiple body regions, paresthesia, fatigue, brain fog, tachycardia,
dizziness, and syncope. Many have co-morbid symptoms of rheumatologic disease such as arthralgia and myalgia, with a
number having a family history of autoimmune conditions or hypermobile Ehrler’s Danlos syndrome (JH). Small fiber auto-
nomic neuropathy (SFAN) affects nociceptive nerve fibers and has been noted in Fibromyalgia. The purpose of this study
is to define the occurrence and associations of small fiber neuropathy in children, adolescents, and young adults (CAYA) with
POTS and marked compromised quality of life.

Methods: Patients with dysautonomia presenting with neuropathic symptoms to a pediatric clinic that diagnoses and treats
autonomic disease were offered epidermal skin biopsy (ESB) to test for SFAN. Electronic medical records were reviewed for
those tested from December 2020-April 2022. Data collected were ESB findings, laboratory blood studies, and subjective
and objective recorded clinical variables.

Results: Sixty-two records reviewed: 87% female (n=54), mean age of 16 years (range 10-21), and 95% (n=59) Caucasian
race. Sixty-eight % (n=42) were positive for SFAN by EBS, 45% (n=19) of ESB positive had an antecedent inflammatory
event such as infection, surgery, or head concussion, and 64% (n=27) had JH with a Beighton score 36/9. Chi Square test
for independence demonstrated a significant association between JH and ESB (x2 =4.71, p=0.03). Of those that completed
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serum testing, 45% of the total sample were ANA positive, which correlated with a history of an inflammatory event (r=0.27,
p=0.02.) Thyroid antibodies were found in 14% of ESB positive and were absent in all ESB negative. ESR and CRP were
each elevated in 4 patients, with 100% those elevated ESB positive. SFAN on ESB was associated with the presence of anti-
bodies, and ESR or CRP elevations (x2 =4.70, p=0.02).

Conclusion: SFAN and the presence of blood markers of inflammation are common in CAYA with POTS; those with JH
potentially more often affected. These results may suggest a secondarily associated autoimmune processes triggered by
the inflammatory event. Whether treatment with an anti-inflammatory agent might benefit POTS patients with SFN needs
to be explored.

Disclosure: E. Bettini, None; C. Ramwell, None; S. Sule, None; J. Moak, None.
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Background/Purpose: To describe the efficacy and safety of the SARS-CoV-2 vaccine in a series of patients with rheuma-
toid arthritis (RA).

Methods: Retrospective observational study of RA patients, fulfilling the ACR/EULAR 2010 classification criteria, vaccinated
against the SARS-CoV-2 virus from December 2020 to October 2021, who had post-vaccination serology and subsequent
follow-up for a minimum of 6 months in a university hospital. The efficacy and effectiveness of the vaccine was evaluated by
analyzing the serological response (anti-SARS-CoV-2 IgG antibodies) and the incidence of post-vaccination SARS-CoV-2
infection. Vaccine safety was investigated recording adverse events and RA flares. Logistic and linear multivariate regression
analyzes adjusted for age, sex, and time elapsed from vaccination to serological determination were used to identify factors
associated with vaccine response. Statistical analysis was carried out with Stata® and significance was set at p< 0.05.

Results: We included 118 patients with RA (87.2% women, mean age 65.4±11.6 years, mean evolution 12.0±9.6 years)
vaccinated against SARS-CoV-2 (95.76% received the complete vaccination schedule). Patient characteristics are shown
in Table 1 and Table 2 and types of vaccines and schedule are shown in Image 1. Most patients (88.1%) developed humoral
immunogenicity. Univariate analysis of factors associates with humoral response and grade of response to the vaccine are
shown in Table 1 and Table 2. Multivariate analysis found that smoking (OR 0.96, 95%CI: 0.94-0.99, p=0.034) was the only
variable significantly associated with humoral response to the vaccine. The degree of serological response was significantly
related to younger age (coefficient -16.11, 95%CI: -31.84 to -0.39, p=0.045) and previous COVID-19 infection (coefficient
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4.496, IC 95%: 3.604-5.388, p< 0.001), which had occurred in 17.8% (5% severe) and was associated with male gender
(p=0.016). After vaccination, 18.6% presented SARS-CoV-2 infection, although mild. Vaccine adverse events (19.5%) were
mostly mild and associated with age (OR 0.95, 95%CI: 0.91–0.99, p=0.042). RA flares were anecdotal (1.7%), being
inversely related to age (OR 0.95, 95%CI: 0.91-0.99, p=0.042).

Conclusion: Our results, with a limited sample, suggest that the SARS-CoV-2 vaccine induces adequate humoral immuno-
genicity, with an acceptable safety profile in RA patients, reducing the severity of SARS-CoV-2 infection.

Table 1. Population characteristics and univariate analysis of its association with response and grade of response to SARS-CoV-2 vaccine.
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Table 2. Treatment characteristics of our population and univariate analysis of its association with response and grade of response to SARS-
CoV-2 vaccine.

Image 1. Type of SARS-CoV-2 vaccine used and safety profile.
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Disclosure: E. Vicente-Rabaneda, None; M. Torres, None; M. Uriarte, None; P. Quiroga-Colina, None;
A. Gutiérrez, None; A. Triguero, None; F. Gutiérrez, None; N. García, None; A. Romero-Robles, None;
L. Cardeñoso, None; S. Castañeda, Roche.
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Background/Purpose: Gout flares are challenging to study using large real-world data because flares are episodic with
varying severity and clinical manifestations. Furthermore, there is no specific diagnosis code or unified treatment protocol
for gout flares. We aimed to determine whether integrating concepts extracted from the narrative notes from the electronic
health record (EHR) data using natural language processing (NLP) could improve the identification of gout flares for the pur-
pose of comparative effectiveness research.

Methods: Using Medicare claims data (Parts A/B/D 2007-16) linked with EHR from two tertiary care centers, we selected
individuals with age≥65 and ≥1 gout ICD-9 or 10 code who initiated the urate-lowering therapy (ULT). Patients were required
to have ≥12 months with continuous enrollment (i.e., baseline period) before ULT initiation. The baseline period and on-
treatment follow-up were segmented into 1-month units. We retrieved EHR notes for months with gout ICD codes in claims,
and processed notes for NLP concepts related to gout using NLP. We selected a random sample of patients and reviewed
each of their notes for the presence of acute gout flare based on the physician documentation of gout flare as the gold stan-
dard. Months containing 1+ notes with acute gout flares were considered months with events. We then used 60% of
patients to train predictive models with LASSO using claims variables only, concepts only, and both combined. We evalu-
ated the models by comparing the area under the curve (AUC) of ROCs in the 40% validation data and examined positive
predictive value (PPV) at specificity thresholds of 85, 90, and 95%.

Results: We extracted and labeled 3,482 notes from 500 patients for the presence of acute gout flares, representing
839 months of follow-up time, and 280 months with gout flares. We used 93 claims variables and 84 EHR NLP concepts
in LASSO. The claims-only model selected 20 variables (Table 1; e.g., steroids, colchicine, diabetes) with AUC 0.69 [95%
CI 0.64,0.75] (Figure 1). The NLP concept-only model selected 17 (e.g., “gout”, “pain”, “arthralgia”) with AUC 0.69 [95%
CI 0.63,0.75]. The combined model selected 32 claims variables (e.g., steroids, NSAIDs, colchicine) and 13 NLP concepts
(e.g., “gout”, “pain”, “arthralgia”) with AUC 0.73 [95%CI 0.68,0.79]. The claims-only algorithm had a positive predictive
value (PPV) of 0.64 and negative predictive value (NPV) of 0.71 at the specificity of 90%, whereas the combined algorithm
had a PPV of 0.76 and NPV of 0.71 at the specificity of 95% (Table 2).

Conclusion: Although either claims variables alone or EHR NLP concepts alone achieved similar discrimination, the model
with both claims and EHR variables resulted in a small improvement in the AUC. Compared to an existing rule-based claims
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algorithm (PPV 0.59-0.68; MacFarlane 2016 Pharmacoepi Drug Saf ), our data-driven claims-only algorithm was compara-
ble and our data-driven claims + NLP concept algorithm outperformed (PPV 0.76 at specificity 95%).
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Disclosure: K. Yoshida, None; T. Cai, None; L. Bessette, None; E. Kim, None; S. Lee, None; L. Zabotka, None;
A. Sun, None; J. Mastrorilli, None; T. Oduol, None; J. Liu, None; D. Solomon, None; K. Liao, None; S. Kim, Pfizer,
AbbVie/Abbott, Roche, Bristol-Myers Squibb(BMS).
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Background/Purpose: Persistent pain and poor sleep are common symptoms experienced by patients with rheumatic dis-
eases. Medical cannabis (MC) may offer symptomatic relief and is increasingly accessible to patients. Recent recreational
cannabis legalization in many United State (US) states and Canada has opened this access gateway for patients who may
be using MC with physician oversight or by self-administration. Improved understanding of the current MC culture will facil-
itate empathetic patient centered care. The objective of this survey was to characterize MC use amongst rheumatology
patients in the US and Canada and to understand demographic and clinical differences between those with inflammatory
versus non inflammatory rheumatic conditions.

Methods: Partnering with the Arthritis Foundation (US) and the Arthritis Society (Canada), we investigated MC use by per-
sons self reporting a rheumatic condition via an online anonymous survey. We categorized 797 survey participants who cur-
rently use MC for symptom treatment as having an inflammatory (n=441) or non-inflammatory (n=356) rheumatic condition.
Excluded were those under 18, residing outside the US or Canada, not fluent in English or French, without a rheumatic con-
dition, who failed to provide consent or did not complete the survey. Symptom burden was assessed using the 2011 Fibro-
myalgia diagnostic criteria and the PROMIS Global Health (v1.2) instrument, with physical and mental health scores
converted to respective t-scores for analysis. Symptom change was assessed using a 7-point Likert scale ranging from very
much worse to very much better. R (version 4.1.1) was used for statistical analyses.

Table 1: Demographic and clinical characteristics of medicinal cannabis users by diagnosed condition: Current use classified as individuals who
currently use medicinal cannabis to manage pain or other symptoms. Differences between diagnosis group were assessed using Chi-square tests
for categorical variables and t-tests for continuous variables. Higher values for FM scores are indicative of more severe fibromyalgia symptoms,
whereas higher PROMIS scores demonstrate greater physical and mental health.
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Results: Participants were predominantly white females, with some education beyond high school, and about 1/3 were
employed (Table 1). Both groups reported high symptom burden with the inflammatory group reporting higher FM scores
(p< 0.0001) and lower PROMIS physical (p< 0.0001) and mental health (p=0.0011) scores despite being younger on aver-
age (p< 0.0001) (Table 1). Both groups reported moderate symptom relief across all domains, with greater improvements
in joint stiffness and global health for the inflammatory group compared to the non-inflammatory group (Figure 1,
p< 0.05). Respondents also reported substantial medication substitution across prescription drug classes related to MC
use (Figure 2). Notably, over half of participants who used opioids (51.9%), SNRIs (64.0%), SSRIs (68.0%), gabapentinoids
(67.3%), and sleeping pills (69.4%) reported discontinuing these medications entirely as a result of MC substitute. No signif-
icant differences were observed between the two groups within any of these prescription medication classes.
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Conclusion: High symptom burden is likely a driver for MC use by persons with both inflammatory and non-inflammatory
rheumatic conditions. The substantial symptom relief and reported reduction or discontinuation of prescribed symptomatic
treatments warrants formal study.

Disclosure: k. boehnke, Tryp therapeutics; T. Smith, None; Y. He, None; m. martel, Sant cannabis; d. williams,
Swing therapeutics; M. Fitzcharles, None.
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Background/Purpose: Knee replacement surgery (KR) is prevalent in the US with estimated lifetime risk from age 25 of 7%
for males and 9.5% for females, and it accounts for substantial health care costs. Knee osteoarthritis is increasingly consid-
ered to consist of different phenotypes often leading to the same end stage KR outcome. To explore how these phenotypes
might be defined, we used an unsupervised machine learning approach to cluster KR patients into subgroups.

Methods:We used data from the Osteoarthritis Initiative (OAI) for analysis. We identified all OAI participants undergoing any
KR during the 9 years of follow-up and extracted data on demographic and clinical characteristics from the exam before
their first KR. Data collected included age, sex, race and ethnicity, weight, height, WOMAC scales, PASE score, Kellgren &
Lawrence grade, education, CESD depression scale, insurance status, Heberden’s nodes, history of knee injury or surgery,
NSAID use, opioid use and Charlson comorbidity index. Principal components analysis (PCA) was used to identify dimen-
sions based on combinations of characteristics that account for most of the variance in the data. K-means clustering was
used to assemble KR patients into the most homogenous subgroups possible. Evaluation of the clustering is based on
the sizes and clinical meaningfulness of the resulting subgroups.

Results: We identified 414 KR subjects. PCA indicated that up to 14 dimensions could be used capturing 72% of the vari-
ance. The first dimension (Dim1) loaded on anthropomorphic characteristics (current weight, self-reported max and min
weights, height, sex, and body mass index (BMI)), Dim2 on WOMAC scales (disability, pain, and stiffness), Dim3 on Kellg-
ren & Lawrence grade, NSAID and opioid use. For the k-means clustering, average silhouette width suggested between
2 and 6 clusters, although the gap width statistic suggested as many as 12. We selected the 4-cluster result for presentation
as it maintained at least 25 subjects per group and resulted in interpretable clusters. Table 1 shows key characteristics by
cluster membership for the 4-cluster result. Cluster 1 is mainly older women with low BMI and Heberden’s nodes; cluster
2 is mostly men with greater average weight, height, and physical activity than the other clusters; cluster 3 is a smaller cluster
with a mixture of sexes with history of knee injury or surgery, and low use of opioids; cluster 4 is the most racially diverse,
consisting of relatively younger women with high BMI, pain, disability, and depression scores.
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Conclusion: We found clear clusters along dimensions of sex, age, history of knee injury or surgery, and race with differ-
ences in activity, pain, disability, and depression among clusters. These clusters will be further validated and refined using
KR subjects from the Multicenter Osteoarthritis Study (MOST).

Cells in table give cluster-specific means for continuous variables and percentages for categorical variables.
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Disclosure: B. McGinley, None; G. Rabasa, None; T. Neogi, Novartis, Pfizer/Lilly, Regeneron; D. Felson, None;
M. LaValley, None.

The 4 clusters plotted against principal components dimension 1 (X-Axis) and dimension 2 (Y-Axis). Clusters 1,2, and 3 show good separation in
these dimensions.
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Stair Climbing Difficulty and Risk of Functional Limitation in Knee
Osteoarthritis: A Simple Functional Vital Sign?

Jason Jakiela1, Dana Voinier1, Yvonne Golightly2, Jennifer Horney1, Thomas Bye1, Jéssica Bianca Aily1 and Daniel White1,
1University of Delaware, Newark, DE, 2University of Nebraska Medical Center, Omaha, NE
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Background/Purpose: Knee osteoarthritis (OA) is a leading cause of functional limitation in older adults, and difficulty with
climbing stairs is often the first-reported limitation. As stair climbing is a high-demand functional task that taxes multiple body
systems (e.g., cardiovascular, muscular), changes to stair climbing behaviors, such as greater difficulty, may reflect early
declines in these body systems. However, it is unknown if said changes signal soon-to-follow functional decline in other less
demanding tasks like walking speed and self-reported physical function. Therefore, the purpose of this study was to

The 4 clusters plotted against principal components dimension 1 (X-Axis) and dimension 3 (Y-Axis). Cluster 4 shows good separation from the
other clusters using dimension 3.
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examine the relationship of stair climbing difficulty with risk of developing functional limitation in adults with or at high risk for
knee OA over 8 years.

Methods:We used data from the Osteoarthritis Initiative (OAI). Stair climbing difficulty was assessed at baseline (BL) with the
question: Does your health now limit you in climbing several flights of stairs? Choices included: limited a lot, limited a little,
and not limited at all. Functional limitation was defined in two ways: (1) walking speed < 1.22 m/s over 20 meters and
(2) WOMAC Physical Function (PF) score of ≥ 28/68. Each were measured at BL and 12-, 24-, 36-, 48-, 72-, 96-month
follow-up visits. 1.22 m/s represents the speed needed to safely cross a timed intersection and has been previously used
to represent poor function. 28/68 WOMAC-PF score has been previously used to define low functioning. Separate analytic
samples were used for each functional outcome and only included those who were free of functional limitation at BL. We
produced Kaplan-Meier survival curves for cumulative incidence of functional limitation and used Cox proportional hazards
regression to calculate discrete-time hazard ratios (HR) and 95% confidence intervals (CI), adjusted for age, sex, BMI, race,
radiographic knee OA, VAS pain, and presence of comorbidity.

Results: 2952 participants (mean age = 60.1 years old, 54% female, mean BMI = 27.9 kg/m2) were included in the walking
speed sample and 3983 participants (mean age = 61.2 years old, 57% female, mean BMI = 28.2 kg/m2) were included in the
WOMAC-PF sample. 973 participants in the walking speed sample and 578 participants in the WOMAC-PF sample devel-
oped functional limitation over 8 years of follow-up. Compared to those not limited at all in their stair climbing, those who
were limited a little and those who were limited a lot had 47% and 61% greater risk of gait speed functional limitation,

Figure 1: Kaplan-Meier survival curve for walking speed functional limitation by stair climbing difficulty group

Figure 2: Kaplan-Meier survival curve for WOMAC-PF functional limitation by stair climbing difficulty group
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respectively (Table 1). Compared to those not limited at all in their stair climbing, those who were limited a little and those who
were limited a lot had 70% and 161% greater risk of WOMAC-PF functional limitation, respectively (Table 1).

Conclusion: Adults with knee OA who have any difficulty with climbing stairs are at greater risk of developing both walking
speed and WOMAC-PF functional limitation compared to those with no difficulty. Survival probability decreased as stair
climbing difficulty increased for both outcomes. This suggests that stair climbing difficulty may be a useful functional vital sign
for identifying those at early risk for functional limitation and in need of further evaluation and treatment.

Disclosure: J. Jakiela, None; D. Voinier, None; Y. Golightly, None; J. Horney, None; T. Bye, None; J. Aily, None;
D. White, None.
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Loss of Synovial Tissue Macrophage Homeostasis Precedes Rheumatoid
Arthritis Clinical Onset
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6Janssen Research and Development, LLC, Spring House, PA, 7St Vincent’s University Hospital, Dublin, Ireland, 8Tallaght
University Hospital, Dublin, Ireland, 9St Vincents University Hospital, Dublin, Ireland, 10Janssen Research, Collegeville, PA,
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Background/Purpose: Synovial-tissue macrophages significantly contribute to Rheumatoid Arthritis, yet the precise
nature/function of macrophage subsets within the inflamed joint remains unexplored. Here we explore the spectrum of dis-
tinct macrophage activation states residing within the synovium of RA, at risk and healthy individuals.

Table 1: Hazard ratios (HRs) & 95% confidence intervals (95% CIs) for walking speed and WOMAC-PF functional limitation by stair climbing diffi-
culty group
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Methods: Single-cell synovial-tissue suspensions from RA(n=44), IAR(n=5), HC(n=11) were obtained, synovial macrophage
subsets examined by advanced flow-cytometric analysis, single-cell/bulk RNA-sequencing, metabolic and functional
assays.

Results: Multidimensional analysis identifies enrichment of CD206+CD163+ synovial-tissue macrophages co-expressing
CD40 in RA compared to healthy synovial-tissue, with frequency of CD206+CD163+CD40+ macrophages associated with
increased disease activity and treatment response. In contrast, CX3CR1-expressing macrophages enriched in healthy
synovium are significantly depleted in RA. Importantly this signature of enriched CD40 expression coupled with depleted
CX3CR1 expression is an early phenomenon, occurring prior to clinical manifestation of disease in individuals ‘at-risk’ of
RA (IAR). In-depth RNAseq and metabolic profiling of sorted RA synovial-macrophages identified that this population is tran-
scriptionally distinct, displaying unique inflammatory, phagocytic and tissue-resident gene signatures, paralleled by a bioe-
nergetically stable profile as indicated by NAD(P)H emission. Functionally CD206+CD163+ RA macrophages are potent
producers of pro-inflammatory mediators (reversed by CD40-signalling inhibition) and induce an invasive phenotype in
healthy synovial-fibroblasts. These findings identify a distinct pathogenic population of synovial-tissue macrophage involved
in shaping the immune response in RA.

Conclusion:We have identified a novel population of tissue-resident macrophages in the RA synovium which are transcrip-
tionally/metabolically distinct and capable of contributing to disease pathology. Crucially, this signature is present pre-
disease representing a unique opportunity for early diagnosis and therapeutic intervention.

Disclosure: M. Hanlon, None;M. Canavan, None; c. Smith, None; A. Floudas, None; N. Neto, None;Q. Song, Jans-
sen Research & Development, LLC, Johnson & Johnson; P. Gallagher, None; R. Mullan, None; C. Hurson, None;
B. Moran, None;M.Monaghan, None; S. Nagpal, Janssen; D. Veale, AbbVie/Abbott, Pfizer, Eli Lilly, Novartis, Gilead;
U. Fearon, AbbVie/Abbott, Pfizer, Janssen, Eli Lilly, GlaxoSmithKlein(GSK).

Pathogenic synovial tissue macrophage signature predates clinical manifestations of disease
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Heterogeneity in Origin and Function of Distinct Human Synovial-tissue
Dendritic Cells in Health, Active Rheumatoid Arthritis (RA) and RA in
Disease Remission
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Background/Purpose: Current treatments for RA do not restore the immune tolerance characteristic of health. Dendritic
cells (DC) are one of the cell types that can reset adaptive immunity. Characterisation of synovial tissue (ST)-DCs in RA
patients and heathy donors may reveal pathways that enable transition to cure.

Methods: ST-DCs from biopsies of remission RA, active RA and healthy synovium (SYNGem biobank1) were compared by
scRNAseq, flow cytometry and synovial tissue imaging. Blood (PB) ST-DC precursors in remission (BioRRA biobank2) were
evaluated by scRNAseq. Functions of sorted ST-DC clusters were tested by co-culture with autologous T-cells and in animal
models.

Results: The most abundant DC population in all human synovial tissues are CD1cpos and scRNAseq uncovered that these
are highly heterogenous, revealing 5 distinct clusters. They differ in transcriptomics, functions, distribution, location, and
ontogeny between joint conditions. Trajectory analysis identified that the 3 ST-CD1chigh clusters: AXLpos, CD206pos
and CCR7pos differentiate from blood CD1chigh DC2 precursors, whereas the ST-CD1clowCD63pos cluster differentiated
from blood DC3 (CD1clowCD163pos) precursors. The CD1chighAXLpos and CD1chighCD206pos are the most abundant
clusters in healthy synovial tissues, and are located in the superficial sublining layer. The active RA synovium is characterised
by emergence in the sublining layer of DC3-precursor derived CD1clowCD63pos DCs. Their number decreases significantly
in remission, which is characterised by a dominant CD1chighCD206pos and absence of CD1chighAXLpos clusters typical
of the healthy synovium. Some remission RA patients however retained a substantial CD1clowCD63pos cluster character-
istic of active RA suggesting this or their blood DC3 precursors may be predictive of flare. Consistent with that, in BioRRA
remission cohort, the specific transcriptomic signature of PB DC3 precursors were predictive of disease flare. FACS-sorted
ST-DC2/3 clusters in co-cultures with autologous CD4pos memory T-cells demonstrated their distinct functions within and
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between joint conditions. ST-DC2s from active RA supported proliferation/survival of T-peripheral helper cells (Tph) that
drives autoantibody production, and ST-DC3s supported chemokine enriched CCL5pos T-effector memory cells. In con-
trast, ST-DC2s from remission supported FOXP3posTIGITpos regulatory T-cells, suggesting tolerogenic function. ST-DC3
clusters if present in remission activated Tph cells, suggesting an activatory function and a role in disease flare. Mouse
lymph-duct canulation revealed that ST-CD1chighCCR7high cluster has a migratory phenotype, and their migratory func-
tion and activation is enhanced in active RA and regulated by miR-155.

Conclusion: Distinct synovial tissue DC CD1cpos clusters may determine healthy immune tolerance, autoimmunity and dis-
ease remission. Therapeutic targeting of the stimulatory/inflammatory functions of ST-DC3 (CD63pos) in remission, and/or
re-instating the healthy ST-DC2: CD1chighAXLpos and CD1chighCD206pos clusters might provide pathways to transform
remission into healthy immune-homeostasis.

Ref. 1 Alivernini et al. 2020
Ref. 2 Baker et al. 2019

Disclosure: A. Elmesmari, None; L. MacDonald, None; J. Frew, None; D. Somma, None; C. Di Mario, None;
A. Paoletti, None; D. Vaughan, None; B. Tolusso, None; S. Perniola, None; M. Gessi, None; L. Lemgruber, None;
M. Gigante, None; L. Petricca, None; L. Bui, None; D. Bruno, None; c. McSharry, None; J. Isaacs, AbbVie/Abbott,
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Bristol-Myers Squibb(BMS), GlaxoSmithKlein(GSK), Janssen, Eli Lilly, Gilead, Pfizer, Roche; I. McInnes, Bristol-Myers
Squibb (BMS), Janssen, Novartis, UCB, Pfizer, AbbVie, Celgene, AstraZeneca, Boehringer Ingelheim, EveloBio, LEO,
Lilly; S. Milling, None; E. Gremese, None; T. Otto, None; K. Baker, None; S. Alivernini, None; M. Kurowska-
Stolarska, None.
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Background/Purpose:Most lupus patients chronically exhibit higher IFN-I scores in the skin, peripheral blood, and kidneys
that is exacerbated by ultraviolet (UV) light. In normal skin, IFN-I response to UV returns to baseline over time, provoking the
questions: what controls IFN-I response and why do cells in lupus skin fail to downregulate IFN-I production? Antibody-
mediated activation of the immune checkpoint VISTA on monocytes suppresses their IFN-I signature and absence of VISTA
enhances TLR7-stimulated IFNa production by pDCs. These findings prompted us to test the hypothesis that VISTA expres-
sion by keratinocytes regulates basal and UV light-triggered IFN-I production in the skin.

Methods: Skin biopsies from B6, B6.Vsir-/- (VISTA-deficient), KRT14creVsirfl/fl (Vsir-/- in keratinocytes), and cre-Vsirfl/
fl female mice (3 mo) were collected prior to, 3 and 24h after UVB (500mJ/cm2). Gene expression was quantified by RNA-
seq and pathway analysis performed (Rosalind). Skin infiltrating cells were quantified by flow cytometry. IFNb and IFNk levels
were quantified by immunoblotting of skin lysates. Human keratinocytes were isolated from healthy skin and cultured in vitro.
Cells were treated with agonistic anti-VISTA (803) or isotype IgG2a (20ug/ml) prior to UVB (50mJ/cm2), in the presence or
absence of IFNa pre-treatment. Expression of IFN-Is, Vsir, and IFN-I stimulated genes (ISGs) were quantified by qPCR
(4hr after UV) and IFN-I score derived.

Results: VISTA-deficient mice have a ~50-fold higher skin IFN-I score at baseline that is associated with greater IFNb protein
levels. This increased IFN-I response in the absence of VISTA is not limited to the skin, as increased ISG expression was
seen in the kidney. A single exposure of skin to UVB light resulted in a significantly higher IFN-I score in Vsir-/- vs. B6 skin
3 and 24hr after exposure, which was accompanied by significantly increased IFNb levels in the skin and blood. The higher
IFN-I response in the absence of VISTA was not due to excess dead cells. While Vsir-/- mice demonstrated increased
immune cell infiltration and chemokine production 24hr after UV, the elevated IFN-I score in the absence of VISTA was inde-
pendent of immune cell influx at 3hr. RNA-seq analysis demonstrated suppressed DNA repair pathways in the absence of
VISTA and upregulation of DNA sensing pathways ZBPI-STING and AIM2. The IFN-I score was also elevated in the skin of
mice with conditional VISTA deletion (KRT14creVISTAfl/fl) both at baseline and 3hr after UV. Exposure of human primary ker-
atinocytes to UVB light upregulated VISTA gene (4hr) and protein (24hr) expression. Pre-treatment of keratinocytes with an
agonistic anti-VISTA IgG suppressed UV-induced IFNk and ISG expression. The suppressive effect of VISTA agonism on
IFN-I response was maintained in keratinocytes with a pre-existing IFN-I signature.
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Conclusion: These studies identify VISTA as a novel regulator of the IFN-I response and a potential therapeutic target to
suppress IFN-I production in lupus skin and photosensitive reactions. The novel keratinocyte-intrinsic role of VISTA is partic-
ularly relevant to lupus pathogenesis as these cells demonstrate a high IFN-I signature, express high IFNk levels, and are
direct targets of UVB rays.

Disclosure: Z. Peters, None; L. Mendyka, None; S. Shan, None; A. Cortez, None; W. Rigby, Bristol Myers Squibb,
AbbVie; C. Burns, None; R. Noelle, None; S. Skopelja-Gardner, None.
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VEXAS Syndrome Is Characterized by Blood and Tissues Inflammasome
Pathway Activation and Monocyte Dysregulation
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Background/Purpose: Acquired mutations in the UBA1 gene, occurring in myeloid cells and resulting in expression of a
catalytically impaired isoform of the enzyme E1, were recently identified in patients with severe adult-onset auto-
inflammatory syndrome called VEXAS (vacuoles, E1 enzyme, X-linked, autoinflammatory, somatic). The precise physiologi-
cal and clinical impact of these mutations remains poorly defined.

Methods:We studied a unique prospective cohort of individuals with severe autoinflammatory diseasewith (VEXAS) or without
(VEXAS-like) UBA1 somatic mutations and compared with low-risk myelodysplastic syndromes (MDS) and aged gender-
matched healthy controls. We performed an integrated immune analysis including multiparameter phenotyping of peripheral
blood leukocytes, cytokines profiling, bulk and single-cell gene expression analyses and skin tissue imaging mass cytometry.

Results: Focusing on myeloid cells, we show that monocytes from UBA1-mutated individuals were quantitatively and qual-
itatively impaired and displayed features of exhaustion with aberrant expression of chemokine receptors. Within affected tis-
sues, pathological skin biopsies from VEXAS patients showed an abundant enrichment of
CD16+CD163+ monocytes adjacent to blood vessels and M1 macrophages, possibly promoting local inflammation in part
through STAT3 activation. In peripheral blood from VEXAS patients, we identified a significant increase in circulating levels
of many proinflammatory cytokines, including IL-1β and IL-18 which reflect inflammasome activation and markers of mye-
loid cells dysregulation. Gene expression analysis of whole blood confirmed the role of circulating cells in the IL-1β and IL-
18 dysregulation in VEXAS patients and revealed a significant enrichment of TNF-a and NFkB signaling pathways that could
mediate cell death and inflammation. Single-cell analysis confirmed the inflammatory state of monocytes from VEXAS
patients and allowed us to identify specific molecular pathways that could explain monocytopenia, especially the activation
of PANoptosis and a deficiency in the TYROBP/DAP12 axis and β-catenin signaling pathway.
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Conclusion: Our findings on monocytes from patients with UBA1 mutations provide important insights into the molecular
mechanisms involving the mature myeloid commitment in VEXAS syndrome and suggest that the control of the undescribed
inflammasome activation and PANoptosis could be novel therapeutic targets in this condition.

Disclosure: B. Terrier, AstraZeneca, GlaxoSmithKline, Bristol-Myers Squibb(BMS), Eli Lilly, LFB, Boehinger Ingel-
heim, Vifor Pharma, Pfizer, Roche; C. Posseme, None; M. Temple, None; A. Corneau, None; F. Carbone, None;
E. Duroyon, None; c. Gobeaux, None; E. Lazaro, None; R. Outh, None; G. Le Guenno, None; F. Lifermann, Roche;
M. Berleur, None; T. Weitten, None; V. Guillotin, None; C. Lenormand, None; H. Ea, None; M. Ménager, None;
D. Duffy, None; O. Kosmider, None.
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Background/Purpose:mTOR is a metabolic master regulator of both innate and adaptive immunity, however its exact role
in synovial fibroblasts is unknown. RA synovial fibroblasts (RASFC) are known to mediate cartilage destruction and bone
degradation. We therefore aimed to explore the molecular role of mTOR in RASFC activation, metabolism and invasion. Fur-
thermore, we also aimed to explore the role of the Hippo-YAP pathway in RASFC and determine if molecular crosstalk
between the pathways meditates RASFC activation.

Methods: Healthy control (HC) and RA synovial fibroblasts were stained for mTOR and analysed by Flow Cytometry. RNA-
Seq analysis was performed on HC, Individuals At Risk (IAR) and RA synovial tissue biopsies. Data was analysed to detect
differential gene and pathway expression and was deposited in GEO database (GSE89408). RASFC were cultured in the
presence of TNFα (1ng/ml) alone or in combination with the mTOR inhibitor Rapamycin (100nM) or YAP inhibitor Verteporfin
(50nM). ELISA, RT-PCR and Flow Cytometry were used to measure cytokine/chemokine production and expression of
adhesion markers. Cellular invasion was assessed using Matrigel invasion assays while cellular bioenergetics was assessed
using Seahorse XFe-Technology.

Results: RNASeq analysis demonstrated differential expression of genes related to the mTOR pathway in HC v RA synovial
biopsies. Specifically mTOR was significantly increased in RA fibroblasts compared to HC (p< 0.05). Rapamycin inhibits
TNFαmediated mTOR activatiotn (pS6 induction (p< 0.05) while also inhibiting TNFα induced ECAR (measure of glycolysis),
OCR (measure of OXPHOS) and ATP synthesis in addition to several glycolytic genes (HK2, G6PD, p< 0.05). Rapamycin
significantly decreases cytokines/chemokines IL-6, MCP-1, RANTES, adhesion molecules ICAM-1 and MMPs (MMP-1; all
p< 0.05) while also inhibiting TNFα induced migration and invasion (both p< 0.05). Mechanistically, TNFα induces YAP
expression which is abrogated in the presence of Rapamycin. TNFα induced MMP-1/MMP-3 expression and RASFC
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invasion is abrogated in the presence of YAP inhibition. Finally, RNASeq analysis revealed increased expression of mTOR
pathway signature in IAR suggesting its potential role in early disease initiation.

Conclusion: Molecular crosstalk via the mTOR and YAP pathways mediate RASFC proinflammatory mechanisms.

mTOR pathway drives metabolic reprogramming in RASFC
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Background/Purpose: Sjögren’s Disease (SjD) has high glandular IFNg levels, associated with disease activity and lym-
phoma risk. We previously showed IFNg-stimulated minor salivary gland (SG)-mesenchymal stromal cells (MSCs) produce
CXCL-9, -10, and -11 through JAK2 ! STAT1 phosphorylation. Chemokine production and STAT1 phosphorylation by
SG MSCs were inhibited by the JAK1/2 inhibitor, ruxolitinib, that may represent a promising therapy for SjD. Using culture
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adapted SG MSC as an in vitro rosetta stone of SG-resident parenchymal cells, we investigated the IFNg ! JAK/STAT bio-
chemical response of SG-MSCs to FDA approved JAK inhibitors.

Methods:We treated SGMSCs from control subjects and SjD patients with 10 ng/mL IFNg and JAK1/2 inhibitors. The JAK
inhibitors included ruxolitinib and baricitinib, which bind the JAK conformation poised to phosphorylate its STAT substrates
(kinase active conformation). We also studied the novel JAK inhibitor, CHZ868, which binds the kinase inactive JAK confor-
mation. We used varying doses and durations of these three JAK inhibitors. We performed western blotting of cell lysates,
probing for JAK1, JAK2, STAT1, STAT3, and STAT5 and their respective phosphorylated states. We collated western blot
data by normalizing to the IFNg treatment condition or relative to the maximum inhibitor condition. We performed ANOVA
to calculate p-values across multiple variables.

Results: We determined that ruxolitinib treatment increased phospho JAK1 (pJAK1) and phospho JAK2 (pJAK2) of IFNg-
stimulated SG-MSCs in a time dependent manner, with effect peaking after 24 hours (Fig 1a-b). As expected, pSTAT1
was completely suppressed by ruxolitinib immediately upon treatment (Fig 1c). Further, adding ruxolitinib to IFNg-stimulated
SG-MSCs markedly increased pJAK1 (p< 0.0001)) and pJAK2 (p< 0.0001)) in a dose response relationship (Fig 2a-2b). As
expected, pSTAT1 (p< 0.0001) and pSTAT3 (p< 0.005)) decreased with increasing ruxolitinib (Fig 2c). These finding were
similar in both control and SjD SG-MSCs. Interestingly, we found a marked and rapid increase of pSTAT1 and pSTAT3 upon
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discontinuation of ruxolitinib and baricitinib, but not CHZ868, regardless of whether we maintained or stopped IFNg stimu-
lation (Fig 3).

Conclusion: Our findings suggest that ruxolitinib and baricitinib, by binding the active phosphorylated form of JAK lead to a
paradoxical cellular accumulation of functionally defective pJAK. Upon inhibitor withdrawal, the primed pJAKs are de-
repressed and initiate a pSTAT signaling cascade. In contrast, CHZ868, which binds the inactive JAK kinase conformation,
does not lead to pJAK accumulation. Further, CHZ868 does not cause increased pSTAT upon withdrawal. In conclusion,
JAK1/2 inhibitors that bind the active pJAK configuration, but not those that bind the inactive JAK configuration, increase
STAT signaling on withdrawal. We propose this as a novel mechanism contributing to the rebound pro-inflammatory effects
of JAK1/2 inhibitors that associate with the active JAK conformation. Future directions include further analysis of JAK inhib-
itors on MSC influence in shaping the immune response in health and disease.

Disclosure: I. Gurevic, None; j. Galipeau, None; S. McCoy, Novartis, Bristol-Myers Squibb(BMS).
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Background/Purpose: Autoimmune disease (AID) resulting from a dysregulated immune response is associated with sub-
stantial morbidity and mortality, largely driven by cardiovascular disease (CVD)/atherosclerosis and dyslipidemia. Even in
patients with similar CVD risk factors, those with AID have increased rates of CVD. Despite the well-recognized link between
inflammation and dyslipidemia, the driving mechanisms remain poorly understood.

Initiation of immune responses occurs in lymph nodes (LNs), which are highly organized structures that facilitate coordinated
cell-cell interactions. Stromal cells including fibroblastic reticular cells (FRCs) establish this structure and facilitate optimal
lymphocyte responses and antibody production. IL-17, which is produced by Th17 cells, acts on FRCs to promote prolifer-
ation and metabolic fitness during inflammation, and IL-17 signaling on FRCs is required for FRC expansion and optimal ger-
minal center formation. IL-17 also plays a pathogenic role in several AIDs. We now show that IL-17 signaling on FRCs
regulates the expression of apolipoprotein E (apoE) during the immune response. ApoE is a lipid binding protein that medi-
ates chylomicron and lipid clearance from circulation and regulates cholesterol efflux from cells. In this study we advance
the understanding of the mechanistic link between in � ammation and lipid homeostasis, which may yield novel
therapeutic targets in AID-associated dyslipidemia and CVD.

Methods: Mouse strains with targeted deletion of IL-17 receptor or ApoE in FRCs (FRCΔIl17ra or FRCΔApoE) were generated
by crossing CCL19-Cre mice with Il17rafl/fl or ApoEfl/flmice; CCL19-Cre negative littermates were used as controls (FRCCtrl).
We infected mice by oral gavage with the murine intestinal pathogen Citrobacter rodentium to induce colitis or immunized
subcutaneously with myelin oligodendrocyte glycoprotein (MOG) peptide and Complete Freud’s Adjuvant (CFA) to induce
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autoimmune CNS disease. Serum, draining LNs and colons from infected or immunized and naïve mice were analyzed using
quantitative PCR, flow cytometry, and ELISA.

Results: Following immunization with MOG/CFA, FRCs downregulate the expression of ApoE; however, in FRCΔIl17ra mice,
this downregulation is greatly abrogated. Expression of ApoE is reduced by 2-fold in LNs from naïve FRCΔApoE mice com-
pared to FRCCtrl mice, suggesting FRCs are a major source of ApoE in LNs. In mesenteric LNs from naïve FRCΔApoE mice
there is increased expression of pro-inflammatory cytokines, suggesting a state of chronic inflammation. After infection with
C. rodentium, FRCΔApoE mice have significantly shortened colons compared to FRCCtrl mice, corresponding to increased
intestinal inflammation. In line with this, colons from FRCΔApoE infected mice have increased expression of pro-inflammatory
cytokines. Surprisingly, there is a reduction in T follicular helper (Tfh) and B cells in the mLNs of infected FRCΔApoE mice.

Conclusion: Together, these data suggest that apoE expression by FRCs acts to finetune the immune response by promot-
ing favorable induction of Tfh and B cells while limiting the induction of tissue-damaging inflammatory cells.

Disclosure: C. Poholek, None; M. McGeachy, None.
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Background/Purpose: Systemic Juvenile Idiopathic Arthritis (SJIA) and Macrophage Activation Syndrome (MAS) are asso-
ciated with both low peripheral Natural Killer (NK) cell numbers and NK dysfunction. These diseases are also associated with
chronically elevated and unopposed peripheral blood levels of the inflammasome-activated cytokine IL-18. IL-18 canonically
acts on NK and activated T-cells to amplify the effects of other cytokines (like IL-12) on Interferon gamma (IFNg) production
and cytotoxicity. As NK cells constitutively express high levels of the IL-18 receptor, we wondered whether chronic IL-18
exposure directly promoted NK dysfunction.

Methods: We assessed lymphocyte phenotypes, distribution, and function via flow cytometry and RNAseq in mice with
transgenic expression of mature, excretable IL-18 (Il18tg mice) and relevant controls.

Results: Similarly to observations in SJIA/MAS, Il18tg mice demonstrated decreased numbers of NK cells in peripheral
blood, spleen, and liver. Such mice also demonstrated a concomitant increase in activated CD8 T-cells in these same
organs. Splenic and hepatic NK cells from Il18tg mice showed modestly increased transcription of innate and NF-kB-related
pathway genes and increased transcript of specific cytokines like Csf2 (encoding GM-CSF). We observed similar findings in
WT NK cells stimulated ex vivo with IL-18. However, cell cycle and general gene transcription programs dominated the Il18tg
differential expression gene program, suggesting rapid cellular turnover. In vitro, NK cells from Il18tg mice died quickly after
isolation, clouding assessment of in vitro killing or cytokine production.
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Il18tg NK cells show a likely compensatory downregulation of Il18r1 at the mRNA and protein levels. This effect was dimin-
ished in Il18tg mice with selective deletion of Il18r1 on T cells (Il18tg;Il18r1delT), suggesting T-cell responses to IL-18 partially
affect NK cell homeostasis. In vivo, Il18tg;Il18r1delT mice were not protected from immunopathology induced by repeated
stimulation through Toll-like Receptor 9 (TLR9-MAS) but rather showed more severe disease by some parameters, suggest-
ing non-T cell responses to IL-18 can contribute to the more severe TLR9-MAS observed in Il18tg mice.

The DNA poxvirus ectromelia causes an abortive infection in WTmice, but severe viral immunopathology in perforin-deficient
or NK-depleted mice. NK cells from Il18tg mice infected with ectromelia failed to expand and did not upregulate activation
markers like CD49b or NKG2D. However, Il18tg mice cleared the virus similarly to WT mice and did not develop immunopa-
thology at early timepoints.

Conclusion: Il18tg mice may be a valid model to examine the effects of chronic IL-18 on NK cell homeostasis and the inter-
relationship of NK and CD8 T-cells. Preliminary results suggest CD8 T-cell expansion may overcome NK cell deficiency/
dysfunction in the early fight against viral infection, but may predispose to MAS-like immunopathology.

Flow analysis of live lymphocytes isolated from livers of uninfected and ectromelia virus infected mice (5 days post-infection).

Disclosure: J. Varghese, None; E. Landy, None; S. Canna, Sobi, Ab2bio, Novartis, Immvention Therapeutics, sobi,
Simcha Therapeutics; V. Dang, None; P. Tsoukas, None.
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Background/Purpose: Systemic juvenile idiopathic arthritis (sJIA) is a genetically complex inflammatory condition. It can be
marked by severe systemic inflammation that resembles the hereditary periodic fever syndromes (HPF). Sometimes that
inflammation leads to macrophage activation syndrome (MAS), a secondary form of hemophagocytic lymphohistiocytosis
(HLH). To date, studies have attempted to identify whether variants in HPF and familial HLH (fHLH) genes contribute to the
pathophysiology of sJIA; however, they lacked sufficient statistical power to reach generalizable conclusions. Our goal
was to determine whether rare variation in these genes contributes to the risk of developing sJIA.

Methods: Targeted sequencing of HPF (MEFV, MVK, NLRP12, NLRP3, NOD2, PSTPIP1, TNFRSF1A) and fHLH (LYST,
PRF1, RAB27A, STX11, STXBP2, UNC13D) genes was performed in sJIA cases and control subjects from the International
Childhood Arthritis Genetics Consortium cohort using Illumina Nextera Custom Capture Assays and Illumina sequencers.
Sequence reads were aligned to human genome assembly hg19 with the Burrows-Wheeler Aligner. Data processing and
quality control were performed using the Genome Analysis Toolkit. Variants were filtered to retain rare (minor allele frequency
< 0.01), protein-altering variation that mapped to Ensembl canonical transcripts. The distribution of rare variants among sJIA
cases was compared to the distribution among INCHARGE healthy controls or simulated data from the 33,370 Non-Finnish
European (NFE) reference subjects from the Exome Aggregation Consortium (ExAC) using rare variant association testing
(RVT). RVT was performed in R using the data-adaptive sum test and the sequence kernel association test. Significance
was evaluated at a threshold of p < 0.05 after 100,000 permutations.

Results: Targeted sequencing was performed in 525 sJIA cases and 366 control subjects. Patients were excluded for
meeting genetic criteria for HPF (n=4) or fHLH (n=2), and if their ancestry was dissimilar from the rest of the cohort by princi-
pal component analysis (39 cases, 1 control). Sequencing of the remining 480 sJIA cases identified 78 rare fHLH gene var-
iants and 62 rare HPF gene variants. RVT comparing the distribution of rare variants of sJIA cases with that of the ExAC NFE
population revealed significant rare variant associations between sJIA and LYST, STXBP2, UNC13D and MEFV. We also
discovered recurrent, ultra-rare mutations of STXBP2, UNC13D, and MEFV among the sJIA cohort, including several that
were not observed in the ExAC population. A sub-analysis of 123 sJIA cases with known MAS status (32 with MAS,
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91 without MAS) identified a significant association between rare variation of UNC13D and the development of MAS in sJIA
(SKAT p=0.024).

Conclusion: The observations of this study connect HPF and fHLH genes to the pathophysiology of sJIA. These results
highlight the potential value of studying rare genetic variation in sJIA. To expand this approach, we have established a collab-
orative infrastructure to perform an exome sequencing-based study of rare variation across all protein-coding genes in sJIA.

Disclosure: M. Correia Marques, None; D. Rubin, None; E. Shuldiner, None; E. Schmitz, None; E. Baskin, None;
A. Patt, None; A. Grom, Sobi, Novartis; D. Foell, Novartis, Sobi, Boehringer, Novartis, Sobi; M. Gattorno, None;
J. Bohnsack, None; R. Yeung, None; S. Prahalad, Novartis; E. Mellins, GlaxoSmithKline, Genentech, Codexis;
J. Ant�on, None; C. Len, None; S. Oliveira, None; P. Woo, None; S. Ozen, None; I. Consortium, None;
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Background/Purpose: Few tools are available to evaluate the immune dysregulation in patients with severe autoimmune or
inflammatory conditions that do not conform to well-defined rheumatologic diseases. The ability to identify features of the
aberrant immune response in patients with undiagnosed inflammatory conditions may reveal underlying etiology and guide
therapy.

Methods:We used mass cytometry to study the immune dysregulation in patients with severe immunologic conditions eval-
uated in the Undiagnosed Diseases Network (UDN), a multi-center program to evaluate patients with rare conditions that
defy diagnosis. We analyzed PBMCs from 16 UDN patients with inflammatory conditions plus 87 non-inflammatory controls,
24 lupus patients, and 30 rheumatoid arthritis (RA) patients as comparators using two 39-marker panels.

Results: Our clustering analyses of mass cytometry panels containing T or B cell-related markers revealed major cell popu-
lations and subsets (Fig. 1A). We identified patients who appeared as unique individual outliers in either of 2 types of mea-
surements: frequency of a cluster either (1) as a proportion of total PBMCs or (2) as a proportion of T cells, B cells, or
combined monocytes and natural killer cells. We defined an extreme upper outlier as a case in which the single highest
patient value is >2-fold higher than the next highest patient. This simple approach identified outlier features in 5/16 UDN
patients (31.3%) and in 0/121 (0.0%) of comparator patients, indicating significant enrichment of outlier features in UDN
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patients (p< 0.001 Fisher’s exact test) (Fig. 1B). UDN #1 is a patient with an 8-year history of debilitating global erythro-
derma, anhidrosis, and alopecia. We discovered that this patient had a markedly expanded population of CD25hiCD127-

Tregs (Fig. 2A) comprising 54% of all T cells (average=4.7±4.5%) (Fig. 2B-D). Subsequent TCR clonality studies of blood
and skin samples revealed the Treg population to be polyclonal, and T cell-directed therapies were trialed. Longitudinal
single-cell RNA sequencing analyses revealed a reduction in Treg frequency with abatacept without clinical improvement,
but with subsequent clinical improvement with JAK inhibitors. UDN #2 is a patient with a 4-year history of worsening cranial
nerve palsies who failed multiple immunosuppressive therapies. We identified a population of CD5+Bcl-2+ B cells (Fig. 2E)
comprising 22% of PBMCs (Fig. 2F-H). Strikingly, 87% of all cells in this unique cluster originated from UDN #2 (Fig. 2I). Clin-
ical evaluation subsequently identified chronic lymphocytic leukemia and this patient was directed to oncology. Other outlier
patients include: CNS disease with markedly increased V� 2 T cells (UDN #3); progressive polyneuropathy with CD138+-

CD56+ expanded monocytes; and lymphadenopathy and erythema nodosum with an expanded monocyte subset.

Figure 2: Outlier analyses reveal abnormalities in defined cell types as well as previously uncharacterized populations. (A) T cell marker panel anal-
ysis of UDN patient #1 reveals a marked expansion of a cluster 12, consisting of activated CD25hiCD127- Tregs with high ICOS and Ki67 expres-
sion. (B-D) This Treg population is markedly expanded comprising 54.4% of all T cells as shown in the bar chart (B), biaxial gating (C), and dot plot
comparison with established rheumatologic conditions of RA and SLE as well as non-inflammatory controls (D). (E) Analysis of the B cell marker
panel for UDN patient #2 reveals the expansion of a unique CD5+Bcl-2+ B cell population, cluster 23. (F-H) This cluster comprises 22.2% of all
PBMCs as shown in the bar chart (F), biaxial gating (G), and dot plot depicting comparator groups (H). (I) Cluster 23 is not a typical B cell subset,
and the vast majority of cells in this cluster (87.22%) are derived from UDN patient #2, with many samples containing minimal or no cells contrib-
uting to this cluster.

Figure 1:Outlier cellular aberrations are identified in UDN patients. (A) UMAP of samples analyzed by mass cytometry panels consisting of T and B
cell-related biomarkers reveal major cell populations (T marker panel shown). (B) For all UDN and comparator samples, the frequency of each clus-
ter as a proportion of total PBMCs or as a proportion of the indicated cell populations was analyzed. In cases where an outlier cluster frequency
was detected in a sample, all the samples from that cluster are shown in red and the outlier patient designation is labeled. Here, T cell clusters
and B cell clusters from the T cell marker panel are displayed.
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Conclusion: High-dimensional cytometry can identify marked abnormalities in patients with inflammatory diseases that do
not meet clinical criteria for rheumatic or other described disorders. Integrating cytometric analyses with clinical findings
and genetic variants offers a promising approach to defining pathogenic immune mechanisms in undiagnosed patients.

Disclosure: A. Mueller, None; T. Sasaki, None; J. Keegan, Alloplex Biotherapeutics; J. Nguyen, None; A. Griffith,
None; E. Feig, None; A. Horisberger, None; Y. Cao, None; G. Keras, Takeda Pharmaceuticals; L. Briere, None;
L. Cobban, None;D. Simmons, None; J. Pallais, None; J. Sparks, Bristol Myers Squibb, AbbVie/Abbott, Amgen, Boeh-
ringer Ingelheim, Gilead, Inova Diagnostics, Janssen, Optum, Pfizer; V. Holers, Janssen; U. Network, None;
D. Sweetser, Merck Sharp and Dohme Corp.; J. Krier, None; J. Loscalzo, None; J. Lederer, VeloceBio, LLC, Alloplex
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Figure 1. Phenome-Wide Association between the composite RA GRS with phenotypes in the U.K. Biobank.
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Background/Purpose: RA shares individual risk alleles with other autoimmune conditions such as type 1 diabetes and
celiac disease. However, there are limited studies examining the association of all known RA risk alleles as a composite with
other conditions. A broader screen to identify shared genetics across conditions can highlight potential shared pathways.
The objective of this study was to identify conditions that share genetic architecture with RA by performing an RA genetic risk
score (GRS) Phenome Wide Association Study (PheWAS) among non-RA patients.

Figure 2. Association of RA HLA GRS and non-HLA GRS in the U.K. Biobank among nine phenotypes that were also validated in the academic
biobank (and passed manual chart review with PPV>0.8).

Table 1. Phenotypes associated with the composite RA GRS in the U.K. Biobank*. *All nine phenotypes reported here were replicated in the aca-
demic biobank and had a PPV>0.8 from manual chart review.
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Methods:We performed a PheWAS using data from the UK Biobank (UKB) with 319,946 patients. Using a previously pub-
lished approach, we constructed 3 types of GRS: (1) a composite RA GRS combining HLA and non-HLA RA risk alleles;
(2) HLA RA GRS; and (3) non-HLA RA GRS. Phenotypes were defined using published groupings of International Classifica-
tion of Diseases (ICD) codes into clinically relevant codes, termed PheCodes. We tested the association between the com-
posite RA GRS with n=1,491 phenotype groups using logistic regression adjusting for age, sex, self-reported race, and log-
transformed number of hospital visits. Subjects with >=1 RA PheCode were excluded to decrease the potential for RA to
confound the association. Statistical significance was defined using Bonferroni correction (0.05/1491). All findings were rep-
licated at an academic center biobank, n=34,195. The accuracy of phenotype definitions was further validated with manual
chart review using data from the institutional biobank, and positive predictive values (PPV) of PheCodes were calculated.

Results: We studied 318,946 non-RA UKB study subjects, mean age 70 years, 56% were female, 94% white. The UKB
PheWAS identified 19 phenotypes significantly associated with the composite RA GRS, of which 13 (68%) were immune
mediated conditions (Figure 1). Of these 19 phenotypes, 9 replicated in the academic biobank and had a PheCodes with
PPV >0.80 from chart review (Table 1). Among these nine phenotypes, the composite RA GRS was associated with
decreased risk of celiac disease (odds ratio [OR], 0.65; 95% CI, 0.61-0.70) and multiple sclerosis (MS, OR, 0.88; 95% CI,
0.84-0.92); and increased risk of PMR (OR, 1.32; 95% CI, 1.26-1.38) and granulomatosis with polyangiitis (GPA, OR,
1.30; 95% CI, 1.16-1.47). Known associations with type 1 diabetes, hypothyroidism, and diabetic retinopathy were also
observed. The effects of HLA GRS and non-HLA GRS for most phenotypes shared the same direction of association, with
the exception of celiac disease and MS (Figure 2). For celiac, the HLA RA GRS was associated with reduced risk and
non-HLA was associated with increased risk.

Conclusion: In this population based PheWAS among non-RA patients, we identified novel associations between the RA
GRS and reduced risk of MS, increased risk for PMR, and replicated a known association with increased risk for GPA. We
additionally identified differential effects from HLA and non-HLA RA risk alleles on risk for celiac disease. Future directions
include studies of the shared genetic variants between these conditions and whether they represent shared pathways early
in the development of autoimmunity amenable for therapeutic targeting.

Disclosure: H. Zhang, None; G. McDermott, None; T. Seyok, None; S. Huang, None; K. Dahal, None; S. L’Yi, None;
C. Lea-Bonzel, None; J. Stratton, None; D. Weisenfeld, None; T. Cai, None; P. Monach, Chemocentryx, Kiniksa,
BMS/Celgene, Gilead; J. Cui, None; C. Hong, None; T. Cai, None; K. Liao, None.
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Deciphering Complement System-dependent Cellular Pathways in
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Jennifer Seifert8, Jennifer Anolik9, Michael Brenner10, Soumya Raychaudhuri4, Accelerating Medicines Partnership
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2Department of Medicine Division of Rheumatology, Aurora, CO, 3Weill Cornell Medicine, New York, NY, 4Brigham and
Women’s Hospital, Boston, MA, 5Brigham and Women’s Hospital and Harvard Medical School, Boston, MA, 6Hospital for
Special Surgery, New York, NY, 7University of Colorado Denver Anschutz Medical Campus, Denver, CO, 8University of
Colorado, Aurora, CO, 9University of Rochester Medical Center, Rochester, NY, 10Brigham and Women’s Hospital,
Harvard Medical School, Boston, MA
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Background/Purpose: The complement system is a major component of innate immunity and plays a vital role in experi-
mental models of autoimmune arthritis pathogenesis. In patients with RA, local activations of the complement pathways in
the synovium will interact with macrophages as well as other synovial mesenchymal cells that cause tissue inflammation.
However, it remains to be determined how specific complement components in the RA synovium modulate cell type func-
tions to both enhance injury but also strengthen phagocytosis and inflammation resolution.

Methods: AMP RA/SLE has generated a comprehensive synovial single-cell multimodal cell atlas ( >314,000 cells, 70 RA
patients) and classified the spectrum of RA biopsies into six groups named CTAPs (Cell Type Abundance Phenotypes)1.
In this study, we link complement activation pathways with cell-type heterogeneity, and test associations of complement
components across different CTAPs using Generalized Linear Mixed Models. Furthermore, we characterize myeloid cell dif-
ferentiation using single-cell trajectory analysis and align specific complement pathways to myeloid functional polarization
states. Finally, we performed cell type interactome analysis to reveal complement-dependent receptor-ligand pairs among
multiple cell types that likely contribute to tissue inflammation.

Fig. 1. Single-cell expression distributions of complement components across cell types in rheumatoid arthritis synovial tissues. Different myeloid,
fibroblast and endothelial cell states express different complement components.
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Results: We generated an Autoimmune Complement Cellular Graph (ACCG) comprehensively characterizing interactions
between complement components and cell-type co-varying patterns in RA synovium. We found that complement compo-
nents present distinct transcriptomic patterns across cell types in unexpected patterns (Fig. 1). Furthermore, each synovial
CTAP contains a distinct selection of myeloid cell states. Specifically, expressions of complement C1QA-C, C3AR1, and
COLEC12 are correlated with myeloid phagocytic trajectory, while complement FCN1 and CFP are correlated with myeloid
pro-inflammatory trajectory, which suggests different complement pathways interact with myeloid states in RA synovium
(Fig. 2). Intriguingly, the phagocytic MERTK+ tissue macrophages in CTAP-EFM (dominated by myeloid, fibroblast, and
endothelial cells) display two complement pathways, namely the phagocytic C1QA-C factors and the inflammatory receptor
C3AR1, while sublining fibroblasts highly expressed complement C3, which suggests the potential interactions between
MERTK+ macrophages and specific fibroblasts that activate complement pathways in the synovium.

Fig. 2. Myeloid-specific single-cell trajectory analysis. A. Identification of trajectories for myeloid cell differentiation: pro-inflammatory lineage, anti-
inflammatory lineage, and dendritic cell lineage, B. Complement components C1QA-B, C3AR1, and COLEC12 expressions correlated with anti-
inflammatory/phagocytic function, and complement components FCN1 and CFP expressions correlated with pro-inflammatory function. Spear-
man correlation R and p-value are shown.

1146



Conclusion: Through systematically aligning complement pathways with synovial cellular heterogeneity, we generated a
map describing how specific complement components can modulate functional myeloid states to strengthen resolution in
RA patients through phagocytic functions. This approach of analyzing high-resolution single-cell multimodal data in human
tissues with a focus on the complement system brings insights into new complement pathway-based cellular targets for
patients with RA, and provides a roadmap for similar studies of other complex pathways in tissues.

Disclosure: J. Vargas, None; N. Banda, None; I. Mantel, None; A. Jonsson, Amgen; K. Wei, Gilead sciences, Mes-
tag, nanoString, 10X Genomics;D. Rao, Janssen, Merck, Bristol-Myers Squibb, Scipher Medicine, HiFiBio, Inc., Astra-
Zeneca, Pfizer; S. Goodman, Novartis, UCB; K. Deane, Werfen; J. Seifert, None; J. Anolik, None; M. Brenner, GSK,
4FO Ventures, Mestag Therapeutics; S. Raychaudhuri, Mestag, Inc, Rheos Medicines, Janssen, Pfizer, Biogen;
A. RA/SLE, None; M. Holers, Celgene, Bristol-Myers Squibb(BMS), Janssen; L. Donlin, None; F. Zhang, None.
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Background/Purpose:Multisystem inflammatory syndrome in children (MIS-C) develops about a month after SARS-CoV-2
infection and this delayed presentation suggests a role for the adaptive immune system. While the majority of children with
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MIS-C generate antibodies that neutralize SARS-CoV-2, less is known about antigen-specific T cells. We sought to charac-
terize T cell responses in MIS-C compared to COVID-19 and pediatric hyperinflammatory syndromes.

Methods: Children with MIS-C (CDC or WHO case definitions) and COVID-19 were recruited from our center
(5/2020-4/2021) and provided blood samples. Severe MIS-C was defined as ICU admission or development of coronary
artery aneurysms. Children with systemic juvenile idiopathic arthritis (ILAR criteria), macrophage activation syndrome
(MAS) (2016 MAS in sJIA Classification Criteria), Kawasaki disease (American Heart Association criteria), and fever unrelated
to SARS-CoV-2 served as comparison subjects. To characterize the T cell repertoire, genomic DNA was used to sequence
the T cell receptor (TCR) beta chain (Adaptive Biotechnologies). HLA-typing was performed by the Red Cross. The Immune-
CODE database was sourced to provide T cell repertoire data from adults with COVID-19 and TCR sequences that recog-
nize SARS-CoV-2. Antigen specific T cells were identified by stimulating T cells with SARS-CoV-2 peptides and measuring
CD40 ligand (CD40L) expression by flow cytometry.

Results: Clinical characteristics of the patients are in Table 1. TRBV11-2 gene usage was increased in MIS-C patients who
tested positive for SARS-CoV-2 (MIS-Cpos, n=19) compared to all other pediatric cohorts (p< 0.0001) and adults with
COVID-19 in the ImmuneCODE database (Fig1). A small number of adults (4/159) in the COVID-19 recovered group had
increased Vβ11-2+ T cells. Children diagnosed with MIS-C by their providers but were negative for SARS-CoV-2 by PCR
and serology (MIS-Cneg, n=5) did not display Vβ skewing. Disease severity, prior immunomodulatory treatment, age, time

Figure 1. Increased Usage of TRBV11-2 in T cells from patients with MIS-C. A) The frequency of T cell clonotypes expressing TRBV11-2 in each
study group. Statistical analysis: two-way ANOVA comparing study group and Vβ gene with the Dunnett’s multiple comparisons test. The fre-
quency of T cell clonotypes expressing TRBV11-2 in patients with B) moderate vs. severeª MIS-C SARSCoV2pos and C) patients with MIS-C
SARSCoV2pos who received prior immunomodulatory treatment vs. those who were treatment naïve. The relationship between the frequency
of T cell clonotypes expressing TRBV11-2 and D) the age and E) time from hospital admission to biosample collection in patients with MIS-C
SARSCoV2pos. Statistical analysis: Spearman’s non-parametric rank correlation. F) The frequency of T cell clonotypes expressing TRBV11-2 in
MIS-C SARSCoV2pos and adults in the ImmuneCODE database. Statistical analysis: Wilcoxon test. Summary data on bar graphs is mean ± stan-
dard error in A-E and median with IQR in F. P value, **** ≤ 0.0001, ***=0.001, **=0.01, *=0.05. SARS-CoV-2, severe acute respiratory syndrome
coronavirus 2; MIS-C, multisystem inflammatory syndrome in children; peds, pediatric; ctrl, control; KD, Kawasaki disease; sJIA, systemic juvenile
idiopathic arthritis; MAS, macrophage activation syndrome; Tx, treatment. ª Severe MIS-C was defined by admission to the intensive care unit or
development of coronary artery aneurysms (CAAs) (z-score ≥ 2.5).

1148



to sample collection, and HLA typing were not significantly associated with expansion of Vβ11-2+T cells in MIS-Cpos patients
(Fig1). In T cells expressing TRBV11-2, Jβ gene pairing was polyclonal. There was a trend towards expanded SARS-CoV-
2-specific TCRs in MIS-Cpos patients that was statistical significant when compared to febrile controls (p=0.03)(Fig2).
TRBV11-2 gene usage was not enriched in SARS-CoV-2-specific TCRs of MIS-Cpos patients when compared to pediatric
COVID-19. The viral antigens recognized by SARS-CoV-2-specific TCRs were similar in children with MIS-C and COVID-
19 (Fig2). CD40L+ T cells were identified in children with MIS-Cpos after stimulation with SARS-CoV-2 peptides at frequen-
cies comparable to children with convalescent COVID-19 (Fig 2). There was no difference in the frequency of CD40L+ T cells
in MIS-Cpos patients based on disease severity.

Conclusion: Expansion of Vβ11-2+ T cells was a specific biomarker of MIS-C patients with laboratory confirmed SARS-
CoV-2 infections and was not found in COVID-19 or pediatric hyperinflammatory syndromes. Children with MIS-C had
robust antigen-specific T cell responses to SARS-CoV-2 that were comparable to pediatric patients with COVID-19.

Disclosure: K. Lam, None; M. Chinas, None; A. Julé, None; M. Taylor, None; M. Son, None; J. Chou, None;
J. Newburger, None; A. Randolph, None; M. Gutierrez-Arcelus, None; l. henderson, Sobi, Pfizer, Adaptive
Biotechnologies, BMS.

Figure 2. SARS-CoV-2 Specific T Cell Responses in MIS-C. SARS-CoV-2 specific TCR sequences were obtained from the ImmuneCODE data-
base. Antigen-specific T cells were identified by the expression of activation markers following exposure to SARS-CoV-2 peptides. These T cells
were then isolated for TCR sequencing. A) The median frequency with IQR of the top 10 most abundant SARS-CoV-2-specific TCRs. B-C) Viral
antigens recognized by SARS-CoV-2-specific TCRs in B) MIS-C SARSCOV2pos and C) pediatric COVID-19. D-E) Peripheral blood mononuclear
cells were incubated with either water (negative control) or peptide pools covering the S1, N, and M viral proteins. SARS-CoV-2 -specific T cells
were identified by their expression of CD154 (CD40 ligand). D) Flow cytometry dot plots depicting CD40L expression on T cells from a healthy con-
trol, child with convalescent COVID-19ª, and child with MIS-C SARSCOV2pos. E) Frequency of CD4+CD40L+ or CD8+CD40L+ T cells in the
given study group. Summary data on bar graphs is mean ± standard error. P value * ≤ 0.05, ** ≤ 0.01. SARS-CoV-2, severe acute respiratory syn-
drome coronavirus 2; MIS-C, multisystem inflammatory syndrome in children; peds, pediatric; ctrl, control; TCR, T cell receptor. ª Blood samples
obtained greater than 2 weeks after a positive PCR for SARS-CoV-2 were classified as convalescent COVID-19.
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Autoinflammatory Disease with Small Vessel Vasculitis and Liver Fibrosis
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Background/Purpose: Lyn kinase is a member of the Src family of tyrosine kinases that regulates innate and adaptive
immune responses. Lyn C-terminal tail tyrosine residue, p.Y508, inactivates wildtype Lyn kinase upon phosphorylation.
We describe 3 unrelated patients with de novo LYN mutations affecting p.Y508, whose disease sheds light on the patho-
genesis of neutrophilic small vessel vasculitis.

Methods: All patients (Pts) were enrolled into an IRB-approved natural history protocol (NCT02974595). The effects of the
LYN mutations were investigated in Pts’ and healthy control (HC) blood cells and serum, in transfection and immunological
studies and in induced pluripotent stem cells (iPS cells)-derived endothelial cells (iECs).

Results: The three Pts presented with perinatal purpuric rash and systemic inflammation, hepatosplenomegaly, periorbital
erythema, abdominal and testicular pain. Pts 1 and 3 had early onset liver fibrosis. Transiently elevated autoantibodies
(ANA, anti-Sm, anti-SSA) were present in Pt 1. All patients had a skin biopsy showing neutrophilic small vessel vasculitis.
The 3 Pts were found to have de novo mutations in LYN: p.Y508* in Pt 1, p.Y508F in Pt 2 and p.Q507* in Pt 3 and
responded partially (Pts 1 and 3) or fully (Pt 2) to the TNF inhibitor etanercept. Combination therapy with the Src kinase inhib-
itor, dasatinib, led to resolution of liver fibrosis in Pt 1. Transfection of wildtype and mutant Lyn into HEK293FT cells showed
constitutive phosphorylation of the activating tyrosine, p.Y397, and absent phosphorylation of the inhibitory tyrosine,
p.Y508. Skin biopsies showed a dense neutrophilic infiltrate with small vessel wall destruction and neutrophil extracellular
traps (NETs) formation; ICAM-1 was upregulated and focally colocalized with the EC marker CD31. All Pts showed elevated
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pro-inflammatory cytokines, and/or markers of neutrophil (L-selectin) and EC activation (ICAM-1, E-selectin) in serum.
Monocyte-derived macrophages released increased levels of TNF-a, IL-6, CXCL10 and sICAM-1 upon LPS stimulation.
Neutrophils from Pt 1 showed signs of constitutive activation, including high surface expression of b2-integrins. Expression
of ICAM-1 in areas of adherent neutrophils were increased in Pt 1 iEC/HC neutrophil co-cultures compared to isogenic and
HC iEC. Neutrophil adhesion and ICAM-1 clusters were blocked with dasatinib and less with the TNF inhibitor. Transen-
dothelial migration of HC neutrophils through Pt 1 iECs was increased compared to isogenic or HC iECs and reduced by
treatment with dasatinib or TNF inhibitor.

Conclusion: We describe a novel autoinflammatory disease which we called Lyn associated vasculopathy and liver fibrosis
(LAVLI). De novo activating LYNmutations link Lyn kinase to regulating dermal vascular permeability, restricting inflammatory
signals in immune cells, and promoting hepatic fibrosis. Functional data support a stepwise approach to treatment of reserv-
ing dasatinib for patients with liver fibrosis and insufficient responses to TNF inhibition. This study identifies Lyn kinase as
potential treatment target in neutrophilic small vessel vasculitis and early liver fibrosis.

This study was supported in part by the IRP of NIAID, NIH.

Disclosure: A. Almeida de Jesus, None; G. Chen, None; D. Yang, None; T. Brdicka, None; N. Ruth, None;
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M. Passo, None; F. Bhuyan, None; S. Alehashemi, None; A. Rastegar, None; K. Uss, None; L. Kardova, None;
I. Duric, None; E. Omoyinmi, None; P. Peldova, None; C. Lee, None; D. Kleiner, None; C. Hadigan, None;
S. Hewitt, None; S. Pittaluga, None; C. Carmona-Rivera, None; K. Calvo, None; N. Shah, None; M. Balascakova,
None; D. Fink, None; R. Kotalova, None; Z. Parackova, None; L. Peterkova, None; D. Kuzilkova, None; V. Campr,
None; L. Sramkova, None; S. Brooks, None; E. Meffre, None; R. Harper, None; H. Kuehn, None; M. Kaplan, None;
P. Brogan, None; S. Rosenzweig, None; Z. Deng, None; A. Huttenlocher, None; S. Moir, None; D. Kuhns, None;
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Background/Purpose: Kawasaki Disease (KD) is the leading cause of acquired heart disease in children in developed
countries characterized by inflammation of the coronary arteries leading to aneurysms. Multiple genome wide association
studies (GWAS) have implicated single nucleotide polymorphisms (SNPs) in B-lymphoid tyrosine kinase (BLK) to increased
susceptibility in KD. Common disease-associated SNPs are known to cause a 20-70% decrease in the expression of
BLK, however, the impact that this loss has in the development of inflammatory diseases is unknown. BLK is a non-receptor
tyrosine kinase, part of the Src family kinases (SFKs), most studied in the context of B-cells. It is well-established that the
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innate immune system – particularly monocytes – play a critical role in the pathogenesis of KD. Here, we examine BLK -/-
mice in a model of KD to gain insight into its undetermined role in disease pathogenesis.

Methods: Bone marrow derived macrophages (BMDMs) from BLK+/+, BLK +/- and BLK -/- mice were stimulated with var-
ious TLR agonists. Production of IL6 and TNF were measured via ELISA and RNA was prepared for mRNA sequencing by
Novogene Inc. In vivo, KD was induced by intraperitoneal Lactobacillus casei cell wall extract (LCWE) injection. Coronary
artery inflammation was scored by a pathologist blinded to experimental conditions. To examine intrinsic versus extrinsic
effect of the loss of BLK, bone marrow chimeras (BMCs) were used. Briefly, BLK +/+ hematopoietic stem cells were recon-
stituted via intravenous injection into irradiated BLK -/- recipient mice and vice versa followed by monitoring of engraftment
via flow cytometry.

Results: At steady state, BLK -/- mice have significantly lower leukocyte counts - specifically monocytes - in peripheral cir-
culation compared to BLK +/+ littermates. Immunophenotyping via flow cytometry elucidated a trend in decreased percent-
age of pro-inflammatory monocytes (CD11b+Ly6C+CCR2+) that egress from the bone marrow in the absence of Blk. In
response to stimulation with all TLR agonists used, BLK -/- BMDMs produce increased IL6 and TNFα. In vivo, post-LCWE
injection, BLK -/- mice develop larger sized coronary artery lesions due to significantly increased inflammation. IHC staining
of serial sectioned hearts demonstrate lesions consist mainly of neutrophils and macrophages. BMC experiments demon-
strate that the absence of Blk in stromal cells is necessary in developing LCWE induced carditis as increased lesion size
and inflammation is seen in these mice.

Conclusion: Our data supports the importance of BLK in the pathogenesis of KD through the increased production of pro-
inflammatory cytokines despite lower percentages of monocytes in the periphery. In animals with decreased expression or
absence of Blk, there is increased severity of LCWE induced carditis. Our data also highlights an unknown, important con-
tribution of Blk expression in stromal cells in macrophage development and function. These observations will provide impor-
tant insight into the future for treatment of patients with KD. Understanding the role of Blk will not only elucidate its role in the
pathogenesis of KD but will also provide insight into its role in other autoimmune diseases.

Disclosure: M. Kleinau, None;M. Massumi, None; L. Langevin, None; P. Tsoukas, None; H. Cheng, None; S. Tam,
None; T. Duong, None; R. Yeung, None.
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Background/Purpose:Mounting evidence suggests partial defects in cytotoxicity-related genes may promote hyperinflam-
mation in Macrophage Activation Syndrome (MAS) patients, who uniformly have highly-elevated IL-18. In mice, neither
excess IL-18 (18tg mice) nor perforin-deficiency individually cause immunopathology without inflammatory challenge.
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However,18tg mice lacking perforin (18tg;Prf1-/-) develop spontaneous lethal hyperinflammation, while subclinical MAS was
found in 18tg;Prf1+/- mice. Recent studies in both HLH and MAS patients demonstrate CD8 T-cell activation profiles in
peripheral blood. We sought to understand how these two susceptibility factors, IL-18 and cytotoxic impairment, synergize
or converge on CD8 T cells to drive spontaneous hyperinflammation.

Methods: We bred and examined transgenic mice bearing single susceptibility and dual susceptibility factors to hyperin-
flammation (perforin deficiency and excess mature IL-18) by "clinical" measures, cytokine levels, flow cytometry, bulk
RNA- and TCR-sequencing, and in functional studies.

Results: Flow cytometry analysis of dual susceptibility mice showed an expanded CD8 T-cells bearing high levels of the IL-
18 receptor and multiple markers associated with exhaustion (PD-1, Lag-3, CD39), yet overproduce IFNg. Such "hyperin-
flammatory CD8 T-cells" are present in the reticuloendothelial organs (spleen, bone marrow, and liver) but not lymph nodes,
peripheral blood, or thymus. Transcriptional analysis in splenic CD8 T-cells from dual susceptibility mice demonstrated that
hyperactivated CD8 T cells reflect a pattern of activation distinct from acute effector, effector-memory, tissue-resident mem-
ory, or exhaustion when compared to well ascribed publicly available datasets. This analysis also revealed a strong signature
for recent antigen activation. Bulk CD8 TCR sequencing showed dramatic oligoclonal hyper-expansion of TCR sequences
from dual susceptibility mice as compared to controls with no significant clonal overlap between biologic replicate samples.
Attempts to circumvent CD8 T-cell activation, using inducible deletion of Il18r1 only on CD8 T-cells, or by promoting allelic
exclusion by fixing the T-cell receptor of DSmice, shows that hyperactivated CD8 T-cells can circumvent these efforts to hin-
der their ability to expand. In vitro, TCR stimulus is necessary for IL-18 to elicit its effects on yet does not inhibit activation-
induced cell death.

Flow analysis of T cells from mice with single and double susceptibility factors to hyperinflammation.
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Conclusion: IL-18 and cytotoxicity drive progressive and pathologic activation, post thymically, of a stochastic, oligoclonal
CD8 T-cell population that underlies life-threatening immunopathology in HLH and MAS. Expansion of hyperactivated Cd8 T
cells in reticuloendothelial organs curiously aligns with sites noted for high levels of hemophagocytosis. These data together
suggest a requirement for TCR stimulation reminiscent of the infectious triggers common to HLH and MAS, demonstrate
these cells remarkable resilience, and identify potentially-targetable nodes of T-cell activation.
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Bubble Plot representing the TCRb clonality within mice with single and double susceptibility factors to hyperinflammation.
The bigger the bubble the more expanded that specific clone is.

Dual susceptibility hyperactivated CD8 T cells circumvent the pressure of allelic exclusion (fixing the T-cell receptor).

Disclosure: E. Landy, None; S. Canna, Sobi, Ab2bio, Novartis, Immvention Therapeutics, sobi, Simcha Therapeutics;
P. Tsoukas, None; V. Dang, None; J. Varghese, None.
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Background/Purpose: Studies report ~83% of SLE patients discontinue hydroxychloroquine (HCQ) and many report sub-
optimal shared decision-making with their healthcare team. Moreover, patients report knowledge gaps on role of HCQ in
improving survival in SLE, and inflated concerns about rare eye toxicity. In complex diseases, involving patients as partners
to make therapy decisions can improve adherence and outcomes. Further, AHRQ calls for interventions meeting low health
literacy standards. The objective was to describe the development and piloting of a decision aid (HCQ-SAFE) to facilita-
te shared decision making about HCQ’s safety and efficacy.

Methods: Based on prior decision aid development, HCQ-SAFE was developed via a collaborative process involving
patients, clinicians, implementation scientists, and health literacy experts. Prototyping was informed by AHRQ low literacy
principles and key themes about HCQ use from six patient & clinician focus groups. Experts (n=4) reviewed the first proto-
type and guided an iterative process to revise subsequent prototypes which were then reviewed and endorsed by patients
(n=11) and clinicians (n=9). The final decision aid was implemented in four clinics during 40 visits to examine usability and
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feasibility. Usability was measured by patient-reported understanding of HCQ’s role in SLE after using HCQ-SAFE, and res-
olution of any decisional conflicts. We used a Likert scale to measure users’ likelihood to recommend HCQ-SAFE (NPS= net

Figure 1A. HCQ-SAFE decision aid pictogram of SLE organ damage risk and how the risk reduces with HCQ use; Figure 1B. HCQ-SAFE decision
aid pictogram of the risk of eye toxicity with HCQ use over 10 and 20 years of use, and considerations to enhance adherence and address barriers.
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Figure 2A. HCQ-SAFE decision aid pictogram of 3-year risk of death in SLE in HCQ non-users vs. users; Figure 2B. HCQ decision aid pictogram
of blood clot risk, and declines with HCQ use
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promoter score). We included “Extremely or very likely” as promoters and “extremely or very unlikely” as detractors and cal-
culated NPS = %promoters – %detractors. Next, feasibility was determined by measuring percentage of visits using HCQ-
SAFE, percent completed by a non-MD, and time spent to review HCQ-SAFE.

Results: The final HCQ-SAFE evidence-based shared decision-making laminated tool has data organized using pictograms
and plain language across four risks of interest: a) organ damage, b) premature death, c) blood clots, & d) eye toxicity in HCQ
users vs. non-users.

During visits a patient and clinician first review pictograms of organ damage risk in SLE, then see how risks decrease with
HCQ (Fig 1A). Next, declines in risks of early death and blood clots in HCQ users (Fig 2A-B) vs. low risk of eye toxicity are
reviewed (Fig 1B & circles in Fig 1A-2).

We used HCQ-SAFE during 40 patient visits, including 25% non-English speaking patients. All patients reported improved
knowledge about damage-free survival benefits of HCQ in SLE (Table 1). Moreover, HCQ-SAFE increased patients request-
ing an eye referral for HCQ screening by 25%. Decisional conflicts were noted in 26% of visits that all resolved using HCQ-
SAFE. HCQ-SAFE garnered high clinician & patient support and high likelihood to recommend (NPS = 100%; avg Likert
score = 8.5). Finally, 97% of clinicians reported spending < 10 mins. to review HCQ-SAFE; 60% of discussions were led
by a non-MD.

Conclusion: We created HCQ-SAFE, an evidence-based, feasible shared decision-making tool with patients and experts.
HCQ-SAFE aims to enhance communication to improve knowledge, clarify misbeliefs, and engage patients in treatment
decisions, including those with limited health literacy and proficiency in English.
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Background/Purpose: Guidelines recommend testing for latent hepatitis B virus (HBV), hepatitis C virus (HCV), and tuber-
culosis (TB) infection prior to initiating biologics or targeted synthetic disease modifying anti-rheumatic drugs (b/tsDMARDs)
to avoid reactivation of these life-threatening infections. Despite these recommendations, previous studies have found that a
minority of patients in U.S. rheumatology practices have documented testing for all latent infections. We developed and

Figure 1. DMARD Patient Safety Dashboard (displays fictitious patient and provider information).
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tested a web-based dashboard for clinicians within the Veterans Health Administration (VHA) with the goal of improving the
safe prescribing of b/tsDMARDs.

Methods: The dashboard was created using Power BI (Microsoft), a data management software package, and launched on
1/11/2022. Data displayed on the dashboard are extracted from the VHA corporate data warehouse and includes patient iden-
tifiers, prescribed b/tsDMARDs, most recent prescription date, dates of testing for HBV (surface antigen (or viral load) AND core
antibody); HCV (antibody or viral load); and TB (PPD, Interferon-Gamma Release Assay, or evidence of treatment). National and
facility-level performance (percent of patients with complete testing) are shown for benchmarking (Figure 1). Clinicians can
access the dashboard via the VHA intranet and use the information to enter missing test orders directly into the EHR.

We performed an interrupted time-series (ITS) analysis to assess whether use of the dashboard affected the percent of
patients with complete testing across 129 VHA facilities. Facilities were divided into 2 groups according to the total of dash-
board logins from that facility (above/below the median, those with > 8 logins were designated “routine users” vs. ≤ 8 logins
“limited/non-users”). The percent of patients with complete testing was assessed weekly between 11/1/2021 – 1/10/2022
(prior to dashboard launch, “baseline period”) and 1/11/2022 – 5/9/2022 (after dashboard launch, “intervention period”).
We compared routine vs. limited/non-users using an ITS model which adjusted for facility-level characteristics.

Results: There were 50,176 Veterans prescribed b/tsDMARDs nationwide. 31 facilities qualified as routine users and
98 were limited/non-users. Across all sites at baseline, 62.7% of patients had complete testing. The percent of patients with
complete testing improved for routine users during the study period (63.6% to 69.6%), whereas limited/non-users remained
stable (61.9% to 62.9%). The post-intervention linear trend for routine vs. limited/non-users was 0.23, 95% CI (0.17-0.28,
p = 0.01; Figure 2), representing a small but significant improvement for routine users over this 7-month period.

Conclusion: Use of a medication safety dashboard designed to support the safe prescribing of b/tsDMARDs resulted in
small but significant improvements among facilities who used the dashboard routinely compared to those with fewer logins.
We anticipate further improvements over time and as additional facilities achieve routine use. Rapid deployment of EHR-
based dashboards can facilitate quality improvement by providing actionable reports directly to clinicians.

Figure 2. Actual and predicted percent of patients in the VHA using biologic or targeted-synthetic DMARDs with complete testing for latent infec-
tions (HBV, HCV, TB). Predicted percents are derived from an interrupted time series (ITS) model which adjusted for facility-level covariates, includ-
ing facility complexity and the number of patients prescribed b/tsDMARDs. FootnoteL Percent of patients with complete testing is captured via the
dashboard in weekly intervals. Dotted line represents the intervention date in the ITS analysis (January 11th, 2022; date on which the dashboard
was available to all VHA facilities). Routine vs. limited/non-users of the dashboard were defined based on the number of logins from a specific facil-
ity (above/below the median, those with > 8 logins were designated “routine users” vs. ≤ 8 logins “limited/non-users”).
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Background/Purpose: Patient-reported outcome (PRO) measures are not consistently used in clinical settings for patients
with systemic lupus erythematosus (SLE). As part of a Centers for Disease Control and Prevention-funded ACR initiative to
develop RISE registry digital quality measures for SLE, we sought to develop recommendations for the content of a quality
measure related to PRO use in SLE clinical care.

Methods: Figure 1 illustrates the overall study plan. First, an expert panel composed of physician, patient, and researcher
representatives conducted a structured literature search to identify PRO domains of greatest importance to people with
SLE. Papers that reported the patient’s perspective on important patient-reported domains were identified. Data were
extracted from all included studies. In a modified Delphi process, the perceived importance of identified domains was
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ranked. A patient focus group was also convened to identify and rank the importance of PRO domains. After identifying
domains, PRO measures (PROMs) assessing each domain were identified through a structured literature review. Detailed
evaluations, including psychometric reviews of use in general settings and specifically in SLE, were conducted for each
PROM. In a second Delphi process, the expert panel rated PROMs on content, psychometric quality, and feasibility for
use in routine SLE clinical care.

Results: In the structured literature search, 2505 papers were identified. Additional titles were identified by experts or
through manual searches. After review of titles and abstracts, 56 papers identifying important PRO domains in SLE were
reviewed. Data extracted from each paper included information on identification of patient outcomes or priority of outcomes.
27 papers yielded relevant content. The most frequently mentioned domains were fatigue, pain, social functioning, physical
functioning, body image and concerns, and cognition, each of which was mentioned in at least 50% of the papers. The Del-
phi exercise with expert panelists and the focus group with patients both ranked fatigue, pain, mental health (e.g. depression
and anxiety), physical function, and cognition as the top 5 domains for assessment during routine SLE clinical care (Table 1).
47 PROMs were mapped to these domains. Some PROMs were removed from consideration because they had not been
used in SLE or had not been used in the past 10 years, required fees for use, or were not available in languages other than
English. PROMs retained for each top domain and median ratings by the expert panel for content, psychometric quality, and
feasibility of use in clinical settings are shown in Table 2.

Conclusion: Physicians and people with SLE identified 5 key areas for PRO measurement in clinical settings: fatigue, pain,
mental health, physical function, and cognition. Measurement tools that were rated highly in terms of content, quality, and
feasibility were identified for each domain. Next steps are to develop recommendations for PROs to collect routinely in
SLE clinical care, and to develop a quality measure that incorporates this PROmeasurement strategy into the RISE registry.

Disclosure: P. Katz, None; C. Barber, None; A. Duarte-Garcia, None; S. Garg, None; W. Machua, None;
Y. Santiago-Casas, None;W. Rodgers, None; L. Suter, None; J. Ude, None; T. Johansson, None;C. Bartels, Pfizer;
J. Yazdany, AstraZeneca, Gilead, Bristol-Myers Squibb(BMS), Aurinia, Astra Zeneca, Pfizer.

Abstract Number: 0573

Telehealth versus Outpatients Clinic Follow up in Rheumatoid Arthritis
Patients a Randomized Controlled Study

Anne Bull Haaversen1, Inge Christoffer Olsen2, Maiju Pesonen3, Andreas Diamantopoulos4 and jannicke Sundsby
karlengen5, 1Martina Hansens Hospital, Hosle, Norway, 2Oslo University Hospital, Oslo, Nepal, 3Oslo University, Oslo,
Norway, 4Akershus University Hospital, Lørenskog, Norway, 5Martina Hansens Hospital, Baerum, Norway

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: Abstracts: Measures and Measurement of Healthcare Quality
Session Type: Abstract Session
Session Time: 8:00AM–9:00AM

Background/Purpose: Most Rheumatoid Arthritis (RA) patients are in remission or low disease activity. Yet, RA patients
continue to be followed up by pre-scheduled visits, which may compromise accessibility for the sickest and, thus, quality
of care. A Patient-Reported Outcome (PRO)-based telehealth (TH) follow-up among RA patients achieved similar disease
control as conventional outpatient (OC) follow-up (1).This study compared the effect of a PRO-based TH to a pre-
scheduled OC follow-up to monitor disease activity in Norwegian RA patients (TH follow-up was not inferior to
OC follow-up).
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Methods: Patients with RA in remission or low disease activity defined as a Routine Assessment of Patient Index Data
3 (RAPID3) < 6 were recruited at the Martina Hansens Hospital, Bærum, Norway, between May and June 2020. The patients
were randomized to follow-up by either TH or OC. The primary endpoint was an occurrence of flare within 52 weeks, defined
as a RAPID3 score of >6 at any measurement between randomization and 52 weeks. All patients, with a reported RAPID3
score >6 were evaluated by a rheumatologist who decided if they had a clinical flare. The occurrence of clinical flare, and sat-
isfaction rates with the follow-up procedures (measured by a Visual Analogue Scale –VAS) among the two patient groups
were also compared. The primary endpoint was analyzed using logistic regression adjusted for baseline scores and
serotype.

Results: Two hundred twelve patients were recruited, 104 in the OC arm and 108 in the TH arm. All patients fulfilled the
ACR/EULAR 2010 classification criteria for RA. The baseline characteristics are presented in Table 1.

Based on RAPID3, 11 patients (5%) flared in the OC group while 27 patients flared in the TH group (13%), with an adjusted
risk difference (ARD) of 0.14 (95% CI 0.04- 0.23). Thus, the primary objetive (non-inferiority of the TH group) was not met.
Regarding the clinical flare, ten patients (5%) had a clinical flare in the OC group compared to 15 patients (7%) in the TH
group (ARD 0.04 (95% CI -0.05-0.13). The mean VAS satisfaction scores at 12 months in TH and OC groups were 8.8
and 9.8, respectively, with an estimated adjusted mean difference (TH-OC) of -0.82 (-1.19, -0.47). Thus, the satisfaction with
the follow-up at 12 months was significantly lower in the TH group. The main reason for the lower satisfaction rates in the TH
group was the procedure to log in to the application, which many patients found complicated.

Conclusion: TH follow-up seems to have a significantly higher flare rate than the OC follow-up. Yet, no difference was
observed concerning clinical flares. One explanation for the higher flare rate defined by the RAPID3 score is that many
of the issues reported through the app were not attributed to RA (e.g., osteoarthritis pain). The lower satisfaction rates in
the TH group illustrate that technological solutions need to be patient-friendly.

Disclosure: A. Bull Haaversen, None; I. Olsen, None; M. Pesonen, None; A. Diamantopoulos, GE Royalties for lec-
tures; j. Sundsby karlengen, None.

Abstract Number: 0574

Osteoporosis in Elderly Men; An Underestimated and Underdiagnosed
Morbid Entity

Table1. Baseline characteristics
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Background/Purpose: 20-25% of osteoporosis-related fractures occur in men and the mortality of osteoporotic fractures
is higher in men [1]. Nevertheless, no uniform consensus exists for osteoporosis screening in men. The United States Pre-
ventive Services Task Force doesn’t recommend a specific age for osteoporosis screening in men [2]. Many other expert
groups recommend osteoporosis screening for men 70 years and older [3-6].

Despite these recommendations, osteoporosis in this population remains underdiagnosed and undermanaged. We opted
to study the rates of osteoporosis screening in elderly men in a large academic center, and further evaluate for potential racial
disparities.

Methods: We conducted a retrospective cross-sectional study from a large urban academic medical center in Cleveland
(the MetroHealth System). We evaluated the frequency of bone mineral density (BMD) scans performed in men and women
aged 65 and above from 2010 through 2021. To further refine the data, we limited the data to the years of 2010, 2018 and
2021, and compared the data among three races (White, Black and Asian). Next, we further categorized the data in three
age categories of 65 to 75, 75 to 85 and 85 and above. We also gathered data for hip fractures in the same cohort during
the same years. Data from other minority groups and other fractures were excluded due to lack of sufficient data and poten-
tial inaccuracy.

Results: The prevalence of BMD scan in women was 8.65%, while it was only 0.82% for men in our cohort. When looking at
the data for 2010, 2018 and 2021, the same pattern was observed with BMD scan rates of below 1% in men and 7-10 % in
women. A similar pattern of BMD scans was observed looking at three different age categories. The total rate of hip fracture
was 4.1% in women, and 3% in men. Age-specific hip fracture rates in men and women were mostly similar.

Asian women and men had higher rates of BMD scan compared to Blacks and Whites. However, no significant difference
was observed in rates of BMD scan between Blacks and Whites. BMD scan rates declined in men from 2010 to 2018,

BMD scan and hip fracture rates in men and women from 2010 through 2021.
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and did not improve from 2018 to 2021. When analyzing data of hip fracture in the three races, no significant difference in
rates of hip fracture was observed between Whites, Blacks and Asians.

Conclusion: Our study underscores the profoundly lower osteoporosis screening rates in men compared to women in a
large academic center in Cleveland, United States. This is while hip fracture rate was only slightly lower in men than women.

Osteoporosis screening in minority groups of Blacks and Asians seems to be proportionate to the total patient population
served by MetroHealth Medical Center, without significant difference between the three races. Also, no specific trend of
hip fracture was observed between men in three races. On average the highest rates of BMD scans in men were observed
in Asian men, while the overall lowest rate was seen in White men.Our study is limited due to the retrospective nature and
potential minor inaccuracy of data. However, the extremely low BMD scan rates despite relatively high rates of hip fracture
in men are eye opening and should prompt further dedicated research in larger populations, hopefully leading to and unifica-
tion of improved osteoporosis guidelines in elderly men.

Total and race-specific rates of BMD scan and hip fracture in women and men from 2010 through 2021.

BMD scan and hip fracture rates in women and men based on race
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Background/Purpose: There has been inconsistent evidence published regarding the cardio- and cerebrovascular bene-
fits and risks of anti-osteoporosis medications. EU regulators requested Amgen to evaluate the potential risk of these events
in a real-world population of denosumab users treated for osteoporosis.

Methods: This was a retrospective, cohort study employing a comparative new user as-treated design conducted sepa-
rately in two large US commercial claims databases (Optum and MarketScan®) among men and women (≥ 55 years of
age) who initiated treatment with two different classes of antiresorptives, denosumab (RANKL inhibitor) or zoledronic acid
(bisphosphonate) between 01 October 2010 and 30 June 2019. The risks of myocardial infarction (MI) and stroke (ischemic
or hemorrhagic) were estimated at 6, 12, and 36 months using inverse probability of treatment and censoring weighting esti-
mators to account for baseline differences in patient characteristics and for informative censoring.

Results: There were 73,127 patients in Optum (mean follow-up 350 days) and 96,611 in MarketScan (mean follow-up
385 days), with 90% female. A higher percent of patients treated with denosumab had chronic kidney disease (CKD), con-
sistent with the caution around use of zoledronic acid in patients with chronic renal impairment. After adjustment, all mea-
sured baseline demographics and risk factors were comparable between treatment groups, including CKD stage
(standardized mean differences < 0.10). There were 249 and 256 MI and 332 and 383 stroke events in Optum and
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MarketScan patients, respectively. At 36 months, the adjusted relative risks (zoledronic acid referent group) in Optum and
MarketScan were 0.97 (95% CI: 0.63,1.32) and 1.22 (0.77,1.66) for MI, and 0.87 (0.56,1.17) and 1.00 (0.61,1.40) for stroke
(Figure/Table). Similar results were observed when the stroke outcome was restricted to only ischemic stroke and when
death was treated as a competing risk in the Optum analyses, where information on death was available. The slightly lower
risk of MI at 6 and 12 months observed in denosumab users translated to a very small reduction in absolute risk and there-
fore was not considered to be clinically meaningful.

Conclusion: In a retrospective, cohort study conducted in two large US administrative claims data systems, no increased
risk in MI or stroke was identified for up to 36 months of treatment in denosumab users compared with zoledronic acid
users.
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Background/Purpose: Although clinical trials evaluating the efficacy of osteoporosis (OP) therapies have shown that deno-
sumab (Dmab) significantly increases bone mineral density at pivotal sites compared with oral bisphosphonates, there is little

Cumulative Incidence of Fracture Over a 24-month Follow-up Using Recent Data (> 2015): Dmab vs Aln
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evidence from head-to-head randomized trials or observational studies evaluating fracture outcomes. This study evaluated
the real-world effectiveness of Dmab compared with alendronate (Aln) in reducing fracture risk among commercially-insured
postmenopausal women in the U.S. treated for OP.

Methods: Women 55 years or older who newly initiated Dmab or Aln from 2012 to 2019 were identified using an adminis-
trative health claims database consisting of members of large commercial and Medicare Advantage plans. Using a
doubly-robust inverse-probability of treatment and censoring weight function, we estimated the risk ratio (RR) and 95% con-
fidence intervals (CI) of major osteoporotic, hip, clinical vertebral, and non-vertebral fractures over a 24-month follow-up
period among treatment-experienced patients (switched from a different OP therapy within 455 days of treatment initiation).
Because Dmab is primarily used as a second-line therapy, and newly approved therapies are typically administered to
patients with more severe disease or among those with limited treatment options, numerous prespecified sensitivity and
subgroup analyses were conducted in patients at higher fracture risk and among those initiating treatment in different time
periods (ie, after Oct 2015) following Dmab approval.

Results:When comparing Dmab (n=13,871) with Aln (n=8,747) in patients over the entire study period (2012–2019), no dif-
ferences in the incidence of fracture outcomes were observed. However, among patients initiating treatment in 2015 or later
(ie, recent data cohort), Dmab users had a 48% reduction in hip (RR=0.52, 95% CI: 0.28–0.77) and a 25% reduction in non-
vertebral (RR=0.75; 95% CI: 0.50–0.99) fracture risk compared with Aln users. Cumulative incidence curves within the
recent data cohort suggest a growing difference in the risk of hip and non-vertebral fractures through 24 months of treat-
ment when patients adhere to Dmab compared with Aln (Fig. 1).

Conclusion: In this cohort of postmenopausal women receiving OP treatment in clinical practice, we observed a clinically
meaningful reduction in fractures for patients who remained adherent to Dmab compared with Aln through 24 months, once
the effects of preferential prescribing of Dmab to high-risk patients in the early years after drug approval were removed.
These findings need to be confirmed in larger studies using recent data and longer term follow up.

Disclosure: M. Kim, Amgen; L. McGrath, NoviSci; D. Pritchard, None; P. Samai, None; J. Lin, Amgen; R. Stad,
Amgen; L. Spangler, Amgen; M. McDermott, Amgen; B. Bradbury, Amgen; M. Brookhart, AbbVie/Abbott, Amgen,
Gilead, Atara Biotherapeutics, Brigham and Women’s Hospital, Kite.
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Bone Mineral Density of Radius 1/3 Led to a Better Fracture Prediction
When Combined with Spine but Not Hip BMD: Results from the São Paulo
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Background/Purpose: Bone mineral density (BMD) of the spine or hip are predictors of osteoporotic fracture, but individ-
uals who sustain "osteoporosis-related" fractures frequently have normal BMD or osteopenia at the hip and spine. In addi-
tion, BMD of the spine and, to a lesser extent, of the hip, is commonly elevated in older adults due to degenerative
changes. This is not observed with BMD of the radius 1/3. However, the predictive value of radius BMD for fracture is not
well established. Thus, our aim was to investigate the applicability of radius 1/3 BMD as a predictor of fractures in
community-dwelling elderly people whose fracture risk is known to be increased (Domiciano DS et al. Osteoporos Int.
2021;32(4):747-757; Domiciano DS et al. Osteoporos Int. 2014;25(12):2805-15).

Methods: 707 older adults (≥65 years) were evaluated at baseline and after a mean follow-up of 4.3 ± 0.8 years. Clinical
questionnaire, BMD, and laboratory tests were performed at baseline. Non-vertebral fracture (hip, proximal humerus, rib,
forearm) was determined during the follow-up. New vertebral fracture was defined by radiograph. Multivariate Poisson
regression models were used to verify whether radius BMD was an independent risk factor for fracture, alone and in combi-
nation with spine and/or hip.

Results: 449 women (72.9±4.8 years) and 258men (72.3±4.7 years) were included in the study. The agreement in the diag-
nostic classification (normal, osteopenia and osteoporosis) between spine/hip and radius 1/3 was 53.1% in women and
39.1% in men. 245 (56.3%) women and 73 (28.9%) men were osteoporotic by spine/hip, whereas 21 (4.8%) women and
6 (2.4%) men had osteoporosis only at radius, constituting an 8.6% increase in the number of women and 8.2% in the num-
ber of men defined as osteoporotic (n=266, 59% and n=79; 31%, respectively). In the multivariate regression, age (OR 1.06,
95% CI 1.02-1.10, p=0.005), estimated filtration glomerular rate (OR 1.02, 95%CI 1.00-1.03, p=0.008 ), falls (≥2/year)
(OR 1.53, 95% CI 1.03-2.28, p=0.036), femoral neck BMD (RR 1.27, 95% CI 1.00-1 .59, p=0.048), total hip BMD
(RR 1.43, 95% CI 1.12-1.79, p=0.003) and radius 1/3 BMD (RR 1.27, 95% CI 1.06-1.49, p=0.006, per each 1 SD decrease)
were independent predictors of fracture in women. Radius 1/3 BMD measurement enhanced fracture risk estimates only
when combined with spine (RR 1.41, 95% CI 1.04-1, 87, p=0.028). In regression models of combination of radius + hip or
radius + spine/hip, BMD of radius 1/3 became non-signi � cant and only hip BMD remained predictor of fracture [(RR 1.37,
95% CI 1.00-1,85, p=0.049) and (RR 1.72, 95% CI 1.06-2.78, p=0.028), respectively]. In men, fitting a model of risk factors
was prevented by the limited number of events in male sample.

Conclusion: Although the reclassification of BMD values according to radius analysis resulted in only a small increase in
osteoporosis diagnosis, radius 1/3 BMD assessment led to a better fracture prediction when combined with spine but not
hip BMD. These findings suggest that, in elderly subjects, radius BMDmeasurement is clinically valid when the hip BMD can-
not be assessed (for instance, in cases of bilateral total hip replacement or severe degenerative changes in the hips).

Disclosure: D. Domiciano, None; L. Machado, None; V. Caparbo, None; C. Teixeira Cidon, None; T. Helena Bonini
Gorayeb, None; M. Aurora Gomes da SIlva, None; r. Manoel de oliveira, None; c. figueiredo, None;
R. Pereira, None.
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Background/Purpose: Rheumatoid arthritis (RA) is an autoimmune disease with a complex interplay of synovial cells and
soluble factors that create the signatures of chronic inflammation and bone destruction. IL-6 drives the sustained inflamma-
tion in the RA synovial microenvironment and contributes to the invasiveness of synovial fibroblasts (RASFs) as well as the
synovial tissue heterogeneity. Molecular mechanisms through which IL-6 propels the synovial fibroblasts invasiveness in
RA synovium are yet to be fully characterized. The present study evaluated the effect of IL-6 signaling and induction of
Ets2 (ETS Proto-Oncogene 2) transcription factor activity in human RASFs reprogramming to invasive phenotype.

Methods: Human synovial tissue derived RASFs were treated with recombinant IL-6 and IL-6 receptor (IL-6/IL-6R,
100 ng/ml each) for 10-12 days to study invasiveness of RASFs. Secretome studies from culture supernatants were per-
formed using an untargeted proteomics approach. RNA Sequencing (RNA-seq) was performed on an Ion P1 semiconduc-
tor sequencing chip using an Ion Proton System to examine global transcriptomics changes. Effects of IL-6 trans-signaling
were further examined by ELISA, immunofluorescence, flow cytometry, chromatin immunoprecipitation assay (ChIP) and
transient small-interfering RNA (siRNA). Proteomics and genomics data were subjected to gene ontology for further analysis.

Results: Treatment of RASFs with IL-6/IL-6R for 12 days resulted in phenotypic changes that were confirmed by TRAP staining
(p< 0.05; n=3) and increased expression of the invasion markers Podoplanin (PDPN) and Thy1. Untargeted proteomics from
RASF supernatants treated with IL-6/IL-6R identifies various unique proteins produced by RASFs in response to IL-6 trans-
signaling (N=3 RASFs) including RANKL, Cathepsins K and Cathepsin B.RNA sequencing from chronic exposure IL6/IL-6R
revealed 506 genes differentially regulated gene expression changes affecting cellular metabolic processes, VEGFA-VEGFR2
signaling, HIF and AP1, macrophage activation and receptor tyrosine kinase pathways. Global untargeted proteomics of IL-6/
IL-6R exposure identified changes in metabolic pathways including carboxylic acid, oxidation and glycolysis metabolism. Further
validation using Western blotting confirms chronic IL-6 exposure affects the stemness of RASFs differentiation by upregulating
Nanog and Oct4 expression (p< 0.05; N-=3). The knockdown of Ets2 protein in RASFs during the chronic IL-6/IL-6R exposure
using siRNA approach shows abrogation of TRAP-positive RASFs phenotype (p< 0,05; N=3). Ets2 knockdown also reduced
PDPN expression. ChIP experiment using Ets2 antibody reveals IL-6/IL-6R utilizes Ets2 for cathepsin expression, as a transient
knockdown of Ets2 abrogated the IL-6/IL-6R-induced cathepsin expression (p< 0.05; N=3).

Conclusion: IL-6 uniquely induces an invasive phenotype in human RASFs through cellular reprogramming evidenced by
the expression of markers of invasiveness and causing metabolic changes in RASFs through Ets2.

Disclosure: A. Singh, None; P. Panipinto, None; F. Shaikh, None; S. Ahmed, None.
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Background/Purpose: Terminal Uridyl Transferase (TUT) genes TUT4 and TUT7 mediate uridylation of mRNA and micro-
RNAs to maintain cellular homeostasis via RNA turnover. Changes in the expression of TUTs may influence the RNA compo-
sition in the synovial microenvironment of RA patients. TNF-α upregulates the expression of TUT7 protein which potentiate
the inflammatory function of TNF-α. However, TUT4 expression remains unchanged stoichiometrically in human RA synovial
fibroblasts (RASFs). TUT-mediated RNA turnover within the synovial microenvironment and in RASFs are poorly under-
stood. In this study, we evaluated the effect of TUT4 and TUT7 in TNF-α-induced inflammation in human RASFs.

Methods: The RNA-seq analysis of human RASFs treated with TNF-α (20 ng/ml) alone or in cells with knockdown of TUT4
or TUT7 using a validated siRNA for 48h was performed using Ion Torrent systems. Gene Ontology studies were performed
using Ingenuity Pathway Analysis. ELISA, quantitative RT-PCR, and Western blot experiments were carried out to confirm
inflammatory responses of TNF-α-stimulated RASFs under the influence of TUT4 or TUT7 knockdown. All the experiments
were carried out at least in 3 RASFs donor lines. Statistical values of p< 0.05 were considered significant.

Results: Expression of TUT7 analyzed using Western blot confirms that RASFs express negligible amount of TUT7 which is
significantly and selectively induced by TNF-α stimulation (p< 0.05; n=3); while the expression of TUT4 remains unchanged
in RASFs with or without TNF-α stimulation. Knockdown of TUT7 using siRNAmethod showed a unique modulation of TNF-
α-induced inflammatory signature such as IL-6, IL-8, MCP-1 and CXCL5 at mRNA and protein expression level. RNA-seq
data identified 835 differentially expressed genes (DEGs) modulated by TUT7 knockdown affecting cellular process such
as protein phosphorylation as one of the top enrichment candidates. TUT7 knockdown in RASFs by Western blot confirms
the abrogation of two key phosphatase enzymes PP2 alpha and PP1 alpha and therefore, suggesting that TUT7 may have
proinflammatory functions. TUT4 knockdown identified 289 DEGs (p< 0.05; n=4) and IPA analysis showed that it affects cel-
lular processes by influencing catabolic process on protein metabolism as well as cell cycle including RNA splicing mecha-
nism. The validation of key changes by TUT4 knockdown reveals that TUT4 inhibits TNF-α inflammatory properties by
positively influencing methylation of Histone H3 (p< 0.05; n=3). Further validation TUT4 knockdown in RASFs revealed its
anti-inflammatory function by the abrogation of inflammatory mediators IL-6, IL-8, CXCL5, CCL5, MMP-1 and MMP-3 in
response to TNF-α (p< 0.05; n=3).

Conclusion: This study identifies a novel TNF-α-mediated RNA processing axis between TUT7 and TUT4 – key enzymes
involved in RNA biogenesis and stability. Loss of TUT7 exacerbates pathogenesis of TNF-α mediated RA progression by
positively influencing protein phosphorylation dynamics. However, silencing TUT4 resulted in significant decrease in inflam-
matory mediators, indicating selectivity in the pathological processes that drive inflammation in RA.

Disclosure: A. Singh, None; F. Shaikh, None; S. Ahmed, None.
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Background/Purpose: Metabolic imaging is routinely used to demonstrate aortitis in patients with giant-cell arteritis. We
aimed to investigate aortitis in BALB/c IL1rn-/- mice, a preclinical model of aortitis, using 18F-FDG Positron Emission
Tomography–Magnetic Resonance (PET-MR).

Results of histological stainings of mice aorta
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Methods: Fifteen first-generation specific and opportunistic pathogen-free (SOPF) 9-week-old IL1rn-/- mice and 15 wild-
type BALB/cAnN mice were investigated using 18F-FDG PET-MR imaging, gamma-counting and immunostainings (anti-
CD4, -CD8, -CD11c, -CD20, -CD31, -CD63, -CD163, -interferon-γ, interleukin-1α, -1β, -6, -17A antibodies). In addition,
5 second-generation specific pathogen-free (SPF) 9-week-old IL1rn-/- mice also underwent 18F-FDG PET-MR. Aortic 18F-
FDG uptake was assessed as the target-to-background ratio (TBR) using time-of-flight MR angiography as vascular
landmarks.

Results: 18F-FDG uptake measured by PET or gamma-counting was similar in the first-generation SOPF IL1rn-/- mice and
the wild-type group. However, the first-generation IL1rn-/- mice exhibited significantly more interleukin-1β (p=0.021) and
interleukin-6 (p=0.019) positive cells within abdominal aorta compared to the wild-type group. In addition, the second-
generation SPF group exhibited a significantly higher TBR (p=0.0068) than the wild-type mice on the descending thoracic
aorta, unlike the first-generation SOPF IL1rn-/- mice.

Conclusion: Besides the involvement of IL-1 and IL-6 in the mouse model of IL1rn-/- aortitis, this study validates 18F-FDG
PET-MR as a useful tool for noninvasive monitoring of aortitis in this preclinical model. By demonstrating an increased aortic
glucose metabolism, specifically in second-generation SPF 9-week-old IL1rn-/- mice, but not in the first-generation SOPF
IL1rn-/- mice, compared to the wild-type group, our data suggest a pathophysiological role of the microbiota in this aortitis
model and open perspectives for further pathophysiological and therapeutic investigations in this preclinical model.

Results of the PET quantification in second-generation specific pathogen-free 9-week-old BALB/c IL1rn-/- (n=5) or wild-type mice (n=13 or n=12
for the ascending thoracic aorta)

Results of the PET quantification in first-generation specific and opportunistic pathogen-free 9-week-old BALB/c IL1rn-/- (n=15) or wild-type mice
(n=13 or n=12 for the ascending thoracic aorta)
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Background/Purpose: Low-dose IL-2 with enhanced sensitivity to Treg cells has been proved to be safe and efficacious in
multiple autoimmune disorders (AIDs) including SLE, RA, Psoriasis, Ulcerative Colitis etc. However, poor PK profile, insuffi-
cient regulating window of Treg/Teff as well as mild NK activation remain to be the issues limiting the clinical applications
of IL2. Herein, we used rational design strategies to generate SIM802 with both increased thermal stability and selective
property which led to potent and preferential stimulation of Treg cells in different animal species, including cynomolgus
monkeys.

Methods: A computation-driven design workflow integrating machine-learning-based predictions and physics-based free
energy calculations, were used to design stability improved point mutations. Single-point mutagenesis was also introduced
to the residues critical for IL-2/IL-2Rβ binding interface. In vitro activities were determined by IL-2 receptor binding, STAT5
phosphorylation and NK proliferation assays. Pharmacokinetics (PK), pharmacodynamics (PD) and safety were assessed
in both mice and cynomolgus monkeys. The efficacy to suppress inflammation in vivo was assessed in the models of
delayed-type hypersensitivity (DTH) and graft versus host disease (GvHD).

Results: SIM802 remains the binding activity to CHO-K1 IL-2Rαβγ with attenuated binding activity to CHO-K1 IL-2Rβγ in
comparison with wild-type IL-2. It preferentially activates STAT5 phosphorylation of Treg cells over CD4+CD25-Foxp3-
and CD8+T cells. The Tm value of SIM802 has markedly increased with more than 12� C compared with wild-type IL-2. In
Balb/c mice and human PBMC engrafted mice, administration of stability-enhanced SIM802 significantly increases both
splenic Treg/Tcon and Treg/CD8+T ratios. The ability of SIM802 to suppress antigen-induced inflammation in vivowas mea-
sured using a KLH-induced DTH model. The results show that SIM802 strongly inhibits ear inflammation in a dose-
dependent manner, with 69% ear thickness reduction at 0.2 mpk or 80% at 1mpk. In another PBMC engrafted GvHD
model, SIM802 effectively suppresses the weight loss and death rate of mice. Administration of 0.05 mpk SIM802 results
in maximal 66-fold increase of total Treg cells in monkeys, with mild changes in the numbers of CD4+Foxp3- cells and
almost no changes in the numbers of CD8+ Teff and NK cells. The ratio of Treg/CD4+T and Treg/Teff cells increases to
36% and 92%, respectively, from the baseline of 2.9% and 2.4%, respectively. Moreover, a nearly 10-fold increase of Treg
cells at 14 days after the treatment suggests its long lasting effects on Treg regulation.

Conclusion: SIM802 demonstrates the best-in-class potential among Treg-selective IL-2 mutein molecules. It elicits dose-
dependent anti-inflammatory efficacy in mice, and preferential and sustained activation of Treg cells in monkeys. Strong and
sustained Treg expansion with limited pro-inflammatory activity of SIM802 may result in a larger therapeutic window and less
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frequency dosing in the clinical use. SIM802 is currently in IND enabling stage and Phase 1 clinical study in healthy volunteers
will be investigated early 2023.

Disclosure: Y. Hu, Simcere Pharmaceutical Group; H. Ge, Simcere Pharmaceutical Group, Wecomput Technology
Co., Ltd.; Y. Yan, Simcere Pharmaceutical Group; Y. Zhang, Simcere Pharmaceutical Group; X. Huang, Simcere Phar-
maceutical Group; Z. Gao, Simcere Pharmaceutical Group; Y. Kou, Simcere Pharmaceutical Group; M. Ye, Simcere
Pharmaceutical Group; L. Zhou, Simcere Pharmaceutical Group; S. Shao, Simcere Pharmaceutical Group; B. Yin,
Simcere Pharmaceutical Group; Z. Li, Simcere Pharmaceutical Group; Y. Fu, Simcere Pharmaceutical Group;
W. Yang, Simcere Pharmaceutical Group; Z. Cao, Simcere Pharmaceutical Group; R. Tang, Simcere Pharmaceutical
Group.
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Background/Purpose: Glucocorticoids (GCs) are widely used to treat a variety of autoimmune and inflammatory diseases
like rheumatoid arthritis, inflammatory bowel disease, and asthma. The anti-inflammatory properties of GCs are attributed to
their ability to bind to the Glucocorticoid receptor (GR) and modulate the expression of inflammatory genes. However, sys-
temic delivery of GCs is associated with side effects, such as osteoporosis, that restrict chronic dosing at efficacious levels.
Targeted delivery of GCs to diseased tissues using antibody-glucocorticoid conjugates (GC-ADCs) offers a therapeutic
alternative to overcome the adverse effects of GCs and further strengthen the efficacy of the antibody. Herein we describe
a novel GC payload that exhibited great potency, and generate TNF-ADC by conjugating the compound to anti- tumor
necrosis factor α (TNFα) antibody via a cleavable linker.

Methods: A serial of compounds was synthesized and tested by GR binding assay and GRE reporter assay. The compound
with great potency was conjugated to anti-TNFα antibody via BrAc-Gly-Glu linker. The antibody-glucocorticoid conjugate,
Adalimumab-GC, was evaluated for functional activity: (1) by GRE reporter assay in K562 cells expressing TNFα and also
wild-type K562 cells that do not express TNFα; (2) by lipopolysaccharide (LPS) stimulated humanmonocyte cytokine release
assay. Furthermore, the stability of Adalimumab-GC was tested at 37� C for 14 days in human and mouse plasma. The sur-
rogate TNF-ADC (anti-mouse TNFα-GC) was evaluated in mouse contact hypersensitivity (CHS) model and collagen anti-
body induced arthritis (CAIA) model.

Results: Compound A was shown potent GR binding affinity and cellular efficacy in GRE reporter assay. Adalimumab-GC
was demonstrated TNF-dependent activity in K562-TNFα-GRE cells dissociated from the activity in K562-GRE cells. In pri-
mary immune cell assay, Adalimumab-GC inhibited the release of pro-inflammatory cytokines IL-6 and IL-1β from LPS
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stimulated human monocytes. After incubating Adalimumab-GC in human and mouse plasma at 37 � C for 14 days, little free
payload was detected by LC/MS (< 0.5%), which indicated that the TNF-ADC was highly stable in plasma. The surrogate
TNF-ADC (anti-mouse TNFα-GC) was shown to be more efficacious than the parent anti-mouse TNFα antibody in mouse
CHS model and CAIA model.

Conclusion: The novel TNF-ADC specifically released GC payload in antigen-positive cells and exhibited potent efficacy in
functional assays and mouse models. It is suggested that the novel GC can serve as immunology ADC payload to treat auto-
immune and inflammatory diseases.

Disclosure: X. Chai, Simcere Pharmaceutical Group; Y. Fu, Simcere Pharmaceutical Group; L. Liu, Simcere Pharma-
ceutical Group, Waynebiotek; Y. Yan, Simcere Pharmaceutical Group; Q. Zhao, Simcere Pharmaceutical Group;
X. Liu, Simcere Pharmaceutical Group; Y. Zou, Simcere Pharmaceutical Group; J. Dai, Simcere Pharmaceutical
Group; F. Tang, Simcere Pharmaceutical Group; Z. Cao, Simcere Pharmaceutical Group; R. Tang, Simcere Pharma-
ceutical Group.
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Background/Purpose:Monocyte-derived Langerhans cell-like dendritic cells (Mo-LCs) are involved in epidermal disorders
such as psoriasis in murine models. However, the roles of Mo-LCs in the pathogenesis of psoriasis in humans remain
unclear because the optimal method of Mo-LC generation remains unidentified. Here, we investigated the necessary factors
inducing Mo-LCs and the relationship between the Mo-LCs and the pathogenesis of psoriasis.

Methods: Peripheral blood monocytes via the initial stimulation with immobilized notch ligands, transforming growth factor
(TGF)-β1, and granulocyte-macrophage colony-stimulating factor (GM-CSF) were analyzed the percentage of the Langerin+

cells designated Mo-LCs by FACS. The Mo-LCs were compared with the dendritic cells derived from monocytes (Mo-DCs)
cultured with interleukin (IL)-4 and GM-CSF, and M1 macrophages (M � ) derived from monocytes cultured with GM-CSF
after stimulation with toll-like receptor (TLR) ligands in the analysis of FACS and real-time PCR.

Results: We established a new method of stimulating CD14+ monocytes with immobilized human notch ligand delta-like
(DLL)-1 to generate Mo-LCs. We also found that DLL-1 and DLL-4 had a significantly higher rate of differentiation induction
than the other NOTCH families and conventional Mo-LC inducers (60 %, 50 %, and 0-1.2 %, respectively). Furthermore,
DLL-1 and DLL-4 synergistically induced Mo-LCs. The Mo-LCs were found to produce significant amounts of IL-15, IL-23
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and express DLL-4, which are related to the pathology of psoriasis, in response to the TLR ligands compared with Mo-DCs
and M� .

Conclusion: We established a new method to generate Mo-LCs. We also found that the Mo-LCs produce IL-15 and IL-23
and express DLL-4. Our results indicate that Mo-LCs are involved in the pathogenesis of psoriasis via notch signaling of
DLL-1 and DLL-4 or TLR signaling pathway.

Disclosure: R. Takahashi, None; K. Maeda, None; T. Tanioka, None; T. Isozaki, None.
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Table 2: Potency of deucravacitinib and JAK inhibitors against IL-15 signaling and function in NK cells

Table 1: Potency of deucravacitinib and JAK inhibitors against JAK2 mediated functional differentiation of hematopoietic stem cells
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Background/Purpose: Deucravacitinib is a selective inhibitor of tyrosine kinase 2 (TYK2) that has shown clinical efficacy in
psoriasis, PsA, and SLE. Deucravacitinib is an allosteric inhibitor of TYK2 which minimizes non-specific activity against Janus
kinases (JAK) 1/2/3. TYK2 mediates signaling of select inflammatory pathways compared to JAK1/2/3, which also control
cytokines required for homeostasis. JAK inhibitors (JAKi) tofacitinib, baricitinib, and upadacitinib typically have changes in
clinical laboratory parameters; decreased hemoglobin and leukocytes, including NK and neutrophils. Such lab parameter
changes have not been observed in deucravacitinib trials. In vitro functional assays may improve understanding of clinical
and pharmacodynamic changes better than basic signal transduction assays. Therefore, this study aimed to evaluate JAKi
and deucravacitinib in functional assays for cytokine activity related to the JAKi profile.

Methods: Hematopoietic stem cells were cultured using MethoCult™ and MegaCult™ for erythroid and megakaryocyte
progenitors, in the presence of deucravacitinib or JAKi and colony formations were enumerated. Peripheral blood mononu-
clear cells from normal healthy volunteers (NHV) were treated at indicated inhibitor concentration and duration with IL-2, IL-7,
or IL-15 and evaluated by FACS for signaling and functional outputs. NHV monocytic dendritic cells (mDC) were compared
for IFN-I inhibition by ELISA in the presence of inhibitors. Estimated whole blood potencies of inhibitors were determined by
blood:plasma ratios and drug free fraction.

Results: In assays of JAK2 mediated hematopoiesis the half maximal inhibitory concentrations (IC50s) of deucravacitinib
were greater than 5000 nM. However, JAKi inhibited with IC50s of 150 - 693 nM for erythroid, 181-647 nM for myeloid
and 938-4368 nM for megakaryocyte colony formation (Table 1). Assessing cell signaling and cellular functions requiring
the JAK1/JAK3 pair, deucravacitinib weakly inhibited IL-15 induced NK cell Signal Transducer and Activator of Transcription
phosphorylation (pSTAT), cluster of differentiation 107a (CD107a) expression, or proliferation with IC50s of 936 nM, 916 nM
and 711 nM, respectively. Conversely, JAKi were very potent (Table 2) in these assays with a range of IC50s of 17-41 nM for
pSTAT, 21-34 nM for CD107a, and 24-31 nM for proliferation. IFNα mediated chemokine ligand 9 (CXCL9) and CXCL10
production through the JAK1/TYK2 pair was more potently inhibited by deucravacitinib (4 nM and 9 nM) than JAKi (7-54
nM and 60-375 nM) in mDC (Table 3).

Conclusion: Functional assays of target pathways may provide improved predictions of in vivo effects of drugs compared to
more proximal signal transduction assays. In hematopoietic and functional cell models of JAK or TYK2 signaling, deucrava-
citinib was highly selective for TYK2 signaling pathways and did not inhibit JAK-dependent hematopoietic assays at clinically
relevant concentrations. Conversely, JAKi blocked the JAK1/JAK3 pair-dependent cell signaling and functions and JAK2
pair-dependent colony formation. Deucravacitinib has high specificity and potency against TYK2, supporting further devel-
opment in inflammatory disease.

Disclosure: B. Johnson, Bristol-Myers Squibb(BMS); J. Koenitzer, Bristol-Myers Squibb(BMS); P. Schafer, Bristol
Myers Squibb; I. Catlett, Bristol Myers Squibb.

Table 3: Potency of deucravacitinib and JAK inhibitors against IFNα functional outputs in mDC
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Baricitinib Inhibits Proinflammatoly Cytokine Production, Proliferation
and Cell Migration in Human Lung Fibroblasts
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Konishi4, Shinichiro Nishimi3, Sho Ishii3, Kuninobu Wakabayashi3 and Tsuyoshi Kasama3, 1Division of Rheumatology,
Department of Medicine, Showa University School of Medicine, Tokyo, Japan, 2Division of Pathogenesis and
Translational Medicine, Department of Clinical Pharmacy, Showa University School of Pharmacy, Tokyo, Japan, 3Division
of Rheumatology, Department of Medicine, Showa University School of Medicine, Shinagawa-ku, Japan, 4Division of
Rheumatology, Department of Medicine, Showa University School of Medicine, Tokyo, Japan
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Background/Purpose: Rheumatoid arthritis (RA) is a systemic autoimmune disease characterized by inflammation and joint
destruction. Baricitinib is a selective small molecule inhibitor of JAK 1 and 2 enzymes, and is currently in clinical development
for the treatment of RA. However, a direct role of baricitinib for interstitial lung disease has not been demonstrated. Here, we
examined baricitinib inhibited human lung fibroblast (HLF) proliferation, migration and proinflammatoly cytokine production.

Methods: To determine if the JAK-STAT enzyme was expressed in HLFs, we performed immunohistochemistry. In order to
confirm that baricitinib inhibited STAT signaling phosphorylation, interleukin (IL)-6 and IL-6 receptor (IL-6R) stimulated HLFs
was used for western blotting. To determine whether baricitinib was involved in proinflammatoly cytokine production, VEGF,
ICAM-1, fractalkine/CX3CL1, CXCL16, ENA-78/CXCL5, IL-8/CXCL8, MCP-1/CCL2 and RANTES/CCL5 in baricitinib
treated HLF conditioned medium was measured using enzyme-linked immunosorbent assay (ELISA). Finally, to confirm if
HLF proliferation and migration was inhibited with baricitinib, HLF chemotaxis assay and proliferation assay were performed.

Results: JAK1, 2 and 3 was expressed in HLFs. We found that phosphorylated STAT1, STAT3 and STAT5 signaling in IL-6
and IL-6R stimulated baricitinib treated HLFs was significantly decreased at 10 minutes compared to nontreated HLFs.
VEGF in baricitinib treated HLF conditioned medium was significantly decreased compared with in nontreated HLF condi-
tioned medium (20.4 ± 0.4 pg/ml and 56.3 ± 0.6 pg/ml, p< 0.05, respectively). MCP-1/CCL2 in in baricitinib treated HLF
conditioned medium was also significantly decreased compared with in nontreated HLF conditioned medium (110.1 ± 1.6
pg/ml and 870.7 ± 12.2 pg/ml, p< 0.05, respectively). Additionally, we found that baricitinib suppressed HLF migration
compared nontreated HLF. Finally, we also found that baricitinib treated HLF has showed less proliferation in response to
IL-6 and IL-6R at 24 hours.

Conclusion: Baricitinib inhibited proinflammatory cytokine production and HLF migration and proliferation. These data indi-
cate that baricitinib acts in lung fibrosis, suggesting that baricitinib prevent interstitial lung disease.

Disclosure: T. Isozaki, None; R. Takahashi, None; K. Maeda, None; T. Tanioka, None; K. Shimizu, None;
K. Kawamori, None; N. Konishi, None; S. Nishimi, None; S. Ishii, None; K. Wakabayashi, None; T. Kasama, None.
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Transcription Factor Fli-1 Impacts CXCL13 Expression and Renal
Inflammation in Lupus-like Nephritis of Adult MRL/lpr Mouse

Shuzo Sato1, Xian Zhang2, Naoki Matsuoka1, Yuya Sumichika1, Kenji Saito1, Shuhei Yoshida1, Haruki Matsumoto1,
Jumpei Temmoku1, Yuya Fujita1, Tomoyuki Asano1, Hiroshi Watanabe1 and Kiyoshi Migita1, 1Fukushima Medical
University, Fukushima, Japan, 2Medical University of South Carolina, Charleston, SC
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Background/Purpose: Friend leukemia virus integration 1 (Fli-1) belongs to the Ets family of transcription factors and plays
an important role in the development of lupus nephritis. Previously, we have reported that Fli-1 regulates cytokine/
chemokine expression (MCP-1, RANTES, IL-6, G-CSF, CXCL2, IL-17A, GM-CSF and CXCL10) and impacts immune cell
infiltration into the kidney in lupus model mouse. CXCL13 is an important chemokine which promotes formation of ectopic
lymphoid structures and has been reported to be associated with the pathogenesis of lupus nephritis. So far, the relationship
between Fli-1 and CXCL13 is unknown. This study aims to elucidate whether Fli-1 impacts CXCL13 expression and contrib-
ute to the progression of lupus-like nephritis in adult MRL/lpr mouse.

Methods: Serum CXCL13 levels were measured in adult wild-type (WT, Fli-1+/+) MRL/lpr mice and Fli-1 heterozygote
knockout (Fli-1+/-, homozygous knockout of Fli-1 results lethal in uetro) MRL/lpr mice (4-month-old or older) by ELISA.
Renal mRNA expression (CXCL13, CXCR5, etc.) were measured using real-time PCR method. Kidneys were removed,
stained and evaluated using pathology scoring system as previously described (Zhang et al. J Immunol 2004). Next, immu-
nostaining using anti-CXCL13 or anti-CXCR5 antibodies were preformed and evaluated to compare the grade of CXCL13/
CXCR5 positive immune cells infiltration (total number of positive cells in ten random high-power fields, Sato et al. Cells
2020). We also performed immunofluorescence staining by specific antibodies of CXCL13 and CD11b to detect infiltration
of CXCL13/CD11b double positive immune cells.

Figure 1. A, B: Serum CXCL13 and IL-6 levels between WT and Fli-1+/- MRL/lpr mice. C: Relative mRNA expression of CXCL13, CXCR5, Bcl-6
and Sox4 between the 2 groups.
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Results: Serum CXCL13 levels were significantly lower in Fli-1+/- MRL/lpr mice than WT MRL/lpr mice (575 and 977 pg/mL,
p=0.02) (Figure 1A). Serum IL-6 levels were also decreased in Fli-1+/- MRL/lpr mice. Renal expression of CXCL13 mRNA
and Sox4 (an important transcription factor for B cell development) levels were significantly decreased in Fli-1+/- MRL/lpr mice
(Figure 1C). Renal histology showed increased glomerular inflammation in WT MRL/lpr mice (Figure 2A,B,G). In contrast, the
grade of interstitial inflammation was similar between the 2 groups (Figure 2G). In immunohistochemistry, the number of both
CXCL13 and CXCR5 positive cells were significantly deceased in Fli-1+/- MRL/lpr mice compared to WT mice, despite similar
interstitial immune cell infiltration into the kidney (Figure 2C,D,G,H). Furthermore, immunofluorescence staining showed signif-
icantly decreased CXCL13/CD11b double positive cells in Fli-1+/- MRL/lpr mice (n=5-7, p< 0.01) (Figure 2E,F,I).

Conclusion: Fli-1 impacts CXCL13 expression and affects lupus-like nephritis through regulating renal Sox4 mRNA expres-
sion, infiltration of CXCR5 positive cells as well as CXCL13/CD11b double positive immune cells into the kidney.

Disclosure: S. Sato, None; X. Zhang, None; N. Matsuoka, None; Y. Sumichika, None; K. Saito, None; S. Yoshida,
None; H. Matsumoto, None; J. Temmoku, None; Y. Fujita, None; T. Asano, None; H. Watanabe, None; K. Migita,
Chugai, Pfizer, AbbVie/Abbott, Eli Lilly.

Figure 2. Histopathological evaluation in the kidney between WT and Fli-1+/- MRL/lpr mice. A and B, hematoxylin & eosin staining; C and D,
immunostaining using anti-CXCL13 antibodies; E and F, immunofluorescence staining by anti-CXCL13 and anti-CD11b antibodies; G, histological
scores in the glomerulus (Glom) and interstitial lesions (Int); H, total counts of CXCL13 or CXCR5-positive immune cells in random 10 high- power
fields (HPF) into the kidney; I, total counts of CXCL13/CD11b double positive immune cells in 10 HPF.
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Increase of Intercellular Adhesion Molecule-1 Linked to Lung Damage of
Interstitial Lung Disease in Patients with Autoimmune Diseases
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IDIVAL; and Department of Rheumatology, Hospital Universitario Marqués de Valdecilla, Santander, Spain, 2Hospital
Universitario Marqués de Valdecilla, IDIVAL, Santander, Spain, 3Hospital Clínico Universitario de Santiago, SERGAS
(Servizo Galego de Saude) and IDIS (Instituto de Investigaci�on Sanitaria de Santiago), NEIRID Lab (Neuroendocrine
Interactions in Rheumatology and Inflammatory Diseases), Research Laboratory 9, Santiago de Compostela, Spain,
4IDIVAL, Santander, Spain, 5Department of Medicine and Psychiatry, Universidad de Cantabria; Rheumatology Division,
Hospital Universitario Marqués de Valdecilla; Research group on genetic epidemiology and atherosclerosis in systemic
diseases and in metabolic diseases of the musculoskeletal system, IDIVAL, Santander, Spain. Cardiovascular
Pathophysiology and Genomics Research Unit, School of Physiology, Faculty of Health Sciences, University of the
Witwatersrand, Johannesburg, South Africa
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Background/Purpose: Intercellular adhesion molecule-1 (ICAM-1) regulates leukocyte recruitment from circulation to sites
of inflammation, being considered as a marker of underlying endothelial damage [1]. Moreover, ICAM-1 contributes to the
development of interstitial lung disease (ILD) and it has been proposed as a prognostic biomarker in idiopathic pulmonary
fibrosis (IPF) [2]. Although ILD is one of the main causes of death in patients with autoimmune diseases (AD), mainly in RA
and SSc [3], studies on the involvement of ICAM-1 in AD-ILD are scarce. Accordingly, the objective of this work was to elu-
cidate the role of ICAM-1 in the pathological processes of both underlying vascular damage and pulmonary fibrosis in
AD-ILD.

Methods: Peripheral venous blood was collected from a total of 144 individuals. Specifically, 57 patients with AD-ILD+ were
recruited: 21 with RA-ILD+, 21 with SSc-ILD+ and 15 with other AD-ILD+. Moreover, we recruited different comparative
groups: 45 AD-ILD− patients (25 RA-ILD− and 20 SSc-ILD−); 21 IPF patients; and 21 healthy controls (HC). Serum levels
of ICAM-1 were measured by enzyme-linked immunosorbent assay.

Results: Patients with AD-ILD+ exhibited significantly higher ICAM-1 levels than AD-ILD- patients (p< 0.001, Figure 1A).
Specifically, RA-ILD+ and SSc-ILD+ patients showed higher levels of ICAM-1 than their ILD- counterparts (p=0.005 and
p=0.001, respectively, Figure 1B-C). Furthermore, an increase of ICAM-1 levels was also found in AD-ILD+ patients when
compared with HC (p< 0.001, Figure 1A). Likewise, patients with RA-ILD+, SSc-ILD+ and other AD-ILD+ showed higher
ICAM-1 levels than HC (p< 0,001, p=0,011 and p=0,002, respectively, Figure 1B-C). However, no difference was observed
between AD-ILD+ patients, regardless the underlying AD, and those with IPF (Figure 1A-D).

Conclusion:Our study supports a role of ICAM-1 in the lung damage of AD-ILD+, being the increase of ICAM-1 linked to the
presence of ILD in patients with RA and SSc.References: [1] J Leukoc Biol 2020;108(3):787-799; [2] Eur Respir J 2019;54
(3):1900295; [3] Expert Rev Clin Immunol 2018;14(1):69-82.Personal funds, VP-C and SR-M: RD16/0012/0009(ISCIII-
ERDF); FG: RICORS Program (RD21/0002/0025) (ISCIII-EU); RL-M: CP16/00033 (ISCIII-ESF).
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Disclosure: V. Pulito-Cueto, None; S. Remuzgo-Martinez, None; F. Genre, None; B. Atienza-Mateo, AbbVie/
Abbott, Roche, Pfizer, Celgene, Novartis, Janssen, UCB, Eli Lilly; D. Iturbe-Fern�andez, None; V. Mora-Cuesta, None;
L. Lera-G�omez, None; D. Prieto-Peña, UCB, Roche, Pfizer, Amgen, Janssen, AbbVie/Abbott, Novartis, Eli Lilly;
V. Portilla, None; R. Blanco, Eli Lilly, Pfizer, Roche, Janssen, MSD, AbbVie, Amgen, AstraZeneca, Bristol Myers
Squibb, Galapagos, Novartis, Sanofi; O. Gualillo, None; A. Corrales, None; J. Cifri�an, None; R. Lopez Mejias, None;
M. Gonz�alez-Gay, AbbVie/Abbott, Merck/MSD, Janssen, Roche, AbbVie/Abbott, Roche, Sanofi, Eli Lilly, Celgene,
Sobi, Merck/MSD.

Figure 1. Differences in ICAM-1 serum levels between all the subjects of the study. A. Whole cohort of patients with AD-ILD+ and AD-ILD-, as well
as IPF patients and HC; B. Patients with RA-ILD+, RA-ILD- and IPF, as well as HC; C. Patients with SSc-ILD+, SSc-ILD- and IPF, as well as HC;
D. Patients with other AD-ILD+ and IPF, as well as HC. Significant results are highlighted in bold.
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Background/Purpose: S-nitrosoglutathione (GSNO) reductase (GSNOR) is an enzyme which decomposes GSNO and
downregulates protein S-nitrosylation. It has been reported that GSNOR KO mice have enhanced bone formation and
resorption resulting higher bone turnover, with a net result of lower bone volume. Bone marrow derived macrophages
(BMM) from GSNOR KO mice also enhanced osteoclast differentiation in vitro. However, the role of GSNOR on osteoclast
differentiation not been fully elucidated. Here, we examined molecular mechanisms of osteoclast differentiation in BMM iso-
lated from GSNOR KO mice.

Methods: BMM form WT and GSNOR KO mice were cultured in the presence of 50ng/m M-CSF and 50ng/m sRANKL.
Osteoclasts were stained by tartrate resistant acid phosphatase (TRAP) and numbers of TRAP-positive multinucleated cells
(three or more nuclei) were evaluated. In addition to primary cells, a transient knockdown of mouse GSNOR in the
RAW264.7 cells were used. For detection of protein expression, cell lysates were subjected to immunoblotting analysis.
Real-time PCR (qPCR) was also carried out to measure mRNA levels of osteoclastic markers such as NFATc1, c-Fos,
Cathepsin K relative to β-actin as endogenous control.

Results: BMM fromWT mice were allowed to differentiate into mononuclear or multinucleated TRAP-positive osteoclasts in
the presence of M-CSF and sRANKL for 4 days. In contrast, BMM form KOmice showed a marked reduction in the number
of TRAP-positive multinucleated cells, suggesting that osteoclast differentiation was regulated by GSNOR. To further con-
firm the role of GSNOR in the osteoclast differentiation, expression of osteoclastic marker molecules, NFATc1 and c-Fos,
were assessed. NFATc1 and c-Fos expression was induced after M-CSF/sRANKL stimulation of BMM fromWTmice, while
expression level of these molecules were impaired in BMM from KO mice. A similar result was observed in GSNOR siRNA-
treated cells. These results suggest that GSNOR deficiency is crucial for sRANKL-mediated signaling as a negative regulator
of osteoclast differentiation.

Conclusion: GSNOR deficiency in macrophages plays an important role in suppression of osteoclast differentiation. These
data indicate that GSNOR inhibitor may considered as a therapeutic drug for inflammation disease such as rheumatoid
arthritis.

Disclosure: T. Tanioka, None; K. Maeda, None; R. Takahashi, None; T. Isozaki, None.
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Restoration of NAD+ Levels in Rheumatoid Arthritis with NAD+ Boosters
as a Novel Therapeutic Strategy to Resolve Acute Inflammation
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Background/Purpose: This study aimed to: 1- Evaluate the levels of NAD+ and gene transcripts involved in its metabolism
in Rheumatoid Arthritis (RA) patients. 2- Analyse the effect of anti-TNF therapy in the NAD+ metabolism. 3- Explore mecha-
nistically the anti-inflammatory effects of NAD+ boosters in RA leukocytes.

Methods: Plasma and PBMCs were purified from 100 RA patients and 50 healthy donors (HDs). NAD+ levels were tested
by NAD/NADH-Glo Assay. Gene expression analysis of markers related to the synthesis (NAMPT, NMNATs, etc), trans-
plasma membrane transport (Cx43), and consumption (PARPs, SIRTs, CD38, etc) of NAD+ were performed in PBMCs by
RT-PCR. Public datasets from GEO repository were used as validation. A panel of 92 inflammatory mediators from Olink
was also analyzed in the RA serum. In a second cohort of 50 RA patients treated with anti-TNF therapy, NAD+ levels were
analyzed before and after 6 months. PBMCs from a third cohort of 10 active RA patients were treated ex vivo with NAD+-

boosters [nicotinamide (NAM) and nicotinamide riboside (NR)] and inhibitors of NAMPT (FK866) and Cx43 (GAP19). Olink
inflammatory panel was used to evaluate anti-inflammatory effects.

Results: NAD+ levels were significantly reduced in the plasma of RA patients while the expression of genes involved in the
consumption (PARPs, SIRTs, CD38, CD157) and biosynthesis (NMNATs) of NAD+ were increased and reduced respectively
in RA PBMCs. NAMPT and Cx43 were also upregulated in those patients. The results were validated in an independent
dataset.

Unsupervised clustering analysis of the inflammatory proteome identified 3 clusters of patients: C1 showed the highest
levels of inflammatory mediators and disease activity (DAS28) and the lowest NAD+ levels; C3 displayed reduced levels of
inflammatory mediators and DAS28 and high NAD+ levels. C2 showed intermediate profiles.

Anti-TNF restored altered NAD+ levels in RA patients to those exhibited by HD. Moreover, changes in DAS28 and NAD+ were
correlated. In vitro, NAD+ boosters promoted a significant increase in NAD+ levels of RA PBMCs. FK866 treatment
highlighted a key role for NAMPT in the generation of NAD+ promoted by NAM. The inhibition of the extracellular transport
of NAD+ with GAP19 further increased the intracellular NAD+ content in the presence of NAM and NR. Both boosters
reduced the levels of numerous secreted inflammatory mediators in the supernatant, which was enhanced by effect of
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GAP19. In parallel, the gene expression of key inflammatory mediators was deeply reduced along with markers of oxidative
stress and apoptosis.

Conclusion: 1- The NAD+ metabolism is altered in RA patients and directly linked to their inflammatory profile and disease
activity. 2- Anti-TNF therapy restore NAD+ altered levels in line with the clinical response. 3- NR and NAM increase the
NAD+ levels in PBMCs from active RA patients promoting an extensive anti-inflammatory effect which can be further
enhanced through Cx43 inhibition.

NAD+ boosters might be considered a novel therapeutic approach to reduce inflammation along with the available thera-
pies in RA.

Supported by ISCIII (PI21/005991 and RICOR-RD21/0002/0033) co-financed by FEDER; CTEICU, JA (P20_01367);
RTI2018-100695-B-I00, P18-RT-4264, CVI276, PRE2019-087438.

Disclosure: C. Pérez-S�anchez, None; A. Llamas Urbano, None; T. Cerd�o, None; L. Muñoz-Barrera, None;

I. S�anchez-Pareja, None; L. S�anchez-Mendoza, None; N. Barbarroja, None; M. Ábalos-Aguilera, None;
J. Moreno, None; M. Bur�on, None; J. Gonz�alez-Reyes, None; P. Font, None; J. Calvo-Gutierrez, None; M. Rojas-
Gimenez, None; E. Collantes, None; A. Escudero-Contreras, None; J. Villalba-Montoro, None; C. Lopez-
Pedrera, None.
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Background/Purpose: The synovium encapsulates joints and contains fibroblasts which proliferate, become invasive, and
drive disease progression in rheumatoid arthritis (RA) and osteoarthritis (OA). There is little known regarding normal synovial
fibroblasts during homeostasis. Here, we have performed single cell RNA sequencing on healthy synovial tissue from
humans.

Methods: Single cell RNA sequencing was performed on synovium from 16 human donors with no diagnosed arthritis, and
on adipose tissue from 5 donors. The Bligh and Dyer method was used to fractionate fat conditioned media for lipidomic
analysis. Bulk RNA sequencing was performed on cultured synovial fibroblasts. CRISPR-Cas9 was used to delete NR3C1
in synovial fibroblasts. In vitro 2D culture, and 3D synovial organoid culture, were implemented to assess cortisol anti-
inflammatory and anti-fibrotic action. Readouts include immunofluorescence, qPCR, and flow cytometry.

Results: Single cell RNA sequencing revealed that healthy synovium is primarily comprised of stromal cells (Fig. 1a-c). We
identified a gene expression program which is enriched in homeostatic fibroblasts and characterized by enhanced fatty acid
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metabolism and lipid transport. The genes APOD, NNMT, and CEBPD, which are related to lipid metabolism were highly
expressed in this gene expression program. Since normal synovial fibroblasts are surrounded by adipocytes, we stimulated
fibroblasts with fat conditioned media (FCM) and used bulk RNA sequencing to find that the FCM gene signature is signifi-
cantly enriched in healthy synovial fibroblasts. Through fractionation and lipidomic analysis of fat conditioned media, and val-
idation using NRC31 (the glucocorticoid receptor gene) knockout cells, we discovered that cortisol is the primary factor
driving this gene program. (Fig. 2a-b). We performed additional single cell RNA sequencing of adipose tissue fibroblasts.
Using the Symphony package to map synovial fibroblasts onto adipose defined fibroblasts, we demonstrated strong map-
ping to committed preadipocytes. Additionally, committed preadipocytes are enriched in cortisol and FCM gene signatures
compared to less committed DPP4+ universal fibroblast progenitors. We further defined the functional roles of cortisol in
synovial fibroblast biology. Cortisol suppressed TNFα-induced MMP expression as well as TGFβ-induced fibrotic collagen

Figure 1. H&E staining of synovial tissue sections highlighting broad histological differences among healthy, OA, and RA tissue. B. Synovial cells
from healthy, OA, and naïve RA donors were harmonized and clustered into a single UMAP. C. UMAP projection from (B) split by disease state.
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expression. We found that IFNγ and TGFβ signaling is enhanced in RA and OA fibroblasts compared to normal fibroblasts,
and these cytokines dampen cortisol signaling, potentially explaining why cortisol signaling is blunted in arthritis (Fig. 2c).

Conclusion: In sum, healthy synovium is characterized by high cortisol signaling which is also common to adipose tissue
fibroblasts and is diminished in OA and RA fibroblasts.

Disclosure: H. Faust, None; T. Cheng, None; I. Korsunsky, Mestag Therapeutics; G. Watts, None; D. Moody, Enara
Bio, Pfizer; M. Brenner, GSK, 4FO Ventures, Mestag Therapeutics.
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Deficiency of FUN14 Domain-Containing Protein 1-Mediated Mitophagy
in Fibroblast-like Synoviocytes Causes Aggressive Behaviors Leading to
Joint Destruction in Rheumatoid Arthritis

Qian Zhang1, Tao Wu1, Jian-da Ma2, Yao-Wei Zou1, Xue-Pei Zhang1, Hu-Wei Zheng1, Jun Jing1, Yao-yao Zou3, Le-feng
Chen1 and Lie Dai2, 1Sun Yat-Sen University, Guangzhou, China, 2Department of Rheumatology, Sun Yat-Sen Memorial
Hospital, Sun Yat-Sen University, Guangzhou, China, 3Guangdong People’s Hospital, Guangzhou, China
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Figure 2. A. FCM (fat conditioned media) contains cortisol, as measured by mass spectrometry. B. CRISPR cas-9 knockdown of NR3C1, the
gene encoding the glucocorticoid receptor, resulted in dramatic reduction of fibroblasts to induce APOD, NNMT, and CEBPD expression in
response to FCM. NTC= non-targeting control, GCR= glucocorticoid receptor (NR3C1). C. Cortisol (100nM) was applied to cells along with differ-
ent cytokines and assessed for APOD, CEBPD, and PLIN2 expression after 24hrs. TGFβ and IFNγ were the only cytokines to significantly impact
cortisol signaling.
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Background/Purpose: Synovial fibroblast-like synoviocytes (FLSs) actively participate in the pathogenesis of rheumatoid
arthritis (RA). FUN14 domain-containing protein 1 (FUNDC1), a novel mitophagy receptor, plays critical roles in receptor-
mediated mitophagy and participates in pathogenesis of a variety of diseases. However, the roles of FUNDC1 and
FUNDC1-mediated mitophagy in RA remain unknown. Here we aimed to explore the role of FUNDC1-mediated mitophagy
in RA-FLS deterioration phenotype and its clinical significance.

Methods:We observed the expression of FUNDC1 at both lining and sublining layers in RA and Orth.A synovium by immu-
nohistochemistry. According to the median value of sublining FUNDC1 expression level, RA patients was further divided into

Figure 1. Expression of FUNDC1 in RA synovial tissue and its clinical significance (A) Representative immunohistochemical images of synovial
FUNDC1 expression. (scale bar = 100 � m - 50 � m). (B) Comparisons of joint destruction indicators between sublining FUNDC1 high/low expres-
sion groups.
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Figure 2. FUNDC1 knockdown enhances the ability of migration and invasion via increased secretion of matrix metalloproteinase in RA-FLSs
(A) Representative transmission electron microscopy images showing mitophagy level in RA-FLSs after transfection of siNC or siFUNDC1 (yellow
arrows: mitochondria, red arrows: autolysosomes , scale bar = 5 � m – 500 nm). (B) Wound healing assay was used for evaluation of cell motility
(scale bar = 100 � m). (C) Cell migration was performed using transwell assay, 10% fetal bovine serum (FBS) was placed in the lower chamber used
as chemoattractant. For invasion assay, transwell chambers were precoated with Matrigel, and FBS (15%) was placed in the lower chamber as
chemoattractant (scale bar = 20 � m). (D) Cell culture supernatants were analyzed using the Proteome Profiler Human Protease Array kit after trans-
fection of siNC or siFUNDC1.
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high expression group and low expression group. Primary RA-FLS were cultured in vitro and pretreated with siNC and
siFUNDC1. We measured the level of mitophagy through transmission electron microscope. Their effects on migration
and invasion were detected by wound healing and transwell assays. The proteome Profiler Human Protease Array kit was
used to determine the treated supernatant level.

Results: FUNDC1 expression in the sublining area of RA synovium was significantly lower than that of Orth.A (Figure 1A). RA
patients with low sublining FUNDC1 expression showed significantly higher modified total Sharp score (mTSS), joint space
narrowing (JSN) subscore and joint erosion (JE) subscore (Figure 1B). After FUNDC1 siRNA transfection, mitophagy
decreased (Figure 2A). Besides, RA-FLSs obtained more intensive abilities of migration and invasion (Figure 2B-C). Further-
more, screening results showed that the supernatant levels of MMP1, MMP2, MMP3, cathepsin B, and cathepsin D were all
significantly increased after FUNDC1 knockdown (Figure 2D).

Conclusion: Decreased expression of FUNDC1 in RA synovium was associated with radiographic joint destruction. In RA-
FLSs, when FUNDC1 was knockdown, mitophagy decreased, aggravating the movability and the secretion of multiple
proteases.

Disclosure: Q. Zhang, None; T. Wu, None; J. Ma, None; Y. Zou, None; X. Zhang, None; H. Zheng, None; J. Jing,
None; Y. Zou, None; L. Chen, None; L. Dai, None.
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Background/Purpose: Proteins subjected to post-translational modifications, such as citrullination, carbamylation, acetyla-
tion, malondialdehyde (MDA) or malondialdehyde/acetaldehyde (MDA/MAA) modification are targeted by autoantibodies in
seropositive rheumatoid arthritis (RA). The pathogenicity of anti-modified protein antibodies has been suggested by both
epidemiological and experimental studies. However, molecular mechanisms triggered by these antibodies have remained
to be identified. Here we characterized in detail the cellular pathways and the associated in vivo pathogenicity of anti-MDA
modified protein antibodies that were obtained from synovial B cells of RA patients.

Methods: We monitored gene expression, metabolism and cytokine release in anti-MDA/MAA antibody-treated macro-
phages and osteoclasts. The effect of anti-MDA/MAA antibodies was studied on bone erosion in mice, using X-ray micros-
copy, whereas their role in inflammation was evaluated using the collagen antibody induced arthritis model.
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Results: Anti-MDA/MAA antibodies triggered a pro-inflammatory profile in macrophages, with robust upregulation of genes
encoding cytokines, adhesion receptors and signal transduction components, increased production of pro-inflammatory
cytokines and decreased levels of IL-10. Moreover, anti-MDA/MAA antibodies synergized with collagen-targeting antibodies
in arthritis induction. Anti-MDA/MAA antibodies induced a robust osteoclast differentiation in vitro and bone loss in vivo via
boosting glycolysis in the cells through FcγRI activation, and via the subsequent increase in oxidative phosphorylation. Inter-
estingly, osteoclast development was underlied by robust phosphoglyceride and triacylglyceride biosynthesis, which was
also enhanced by anti-MDA/MAA, due to an increased citrate production in the tricarboxylic acid cycle and the upregulation
of glycerol-3-phosphate dehydrogenase 1 (GPD1) and glycerol-3-phosphate acyltransferase 2 (GPAT2) genes. Notably,
only two of three tested anti-MDA/MAA clones shared the osteoclast and macrophage-acting features, both carrying
somatic hypermutations in the variable regions, whereas a third, germline-encoded anti-MDA/MAA clone lacked activity in
these models.

Conclusion: In healthy individuals natural anti-MDA/MAA antibodies, which are typically IgM and germline-encoded, might
contribute to immune homeostasis. In seropositive RA class-switched and mutated anti-MDA/MAA antibodies can appear,
typically at the height of inflammation. Here we showed that certain anti-MDA/MAA IgG clones accelerated bone erosion by
stimulating osteoclast differentiation through reprogramming metabolism in the cells. Moreover, the pro-inflammatory cyto-
kine release in macrophages and the increased joint inflammation in anti-MDA/MAA-treated mice suggested a key role for
these antibodies in exacerbating inflammation. In summary, anti-MDA/MAA IgG may regulate various immune cells in RA
acting as a key pathogenic mediator in the inflamed joints.

Disclosure: J. Sun, None; K. Sakuraba, None; A. Krishnamurthy, None; X. Zheng, None; M. Afonso, None; C. Xu,
None; B. Peng, None; P. Jakobsson, None; M. Engström, None; F. Wermeling, Pfizer; S. Catrina, None;
C. Grönwall, None; A. Catrina, Bristol-Myers Squibb, Pfizer; B. Réthi, None.
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Jakub Z�avada1, Karel Pavelka4, Jǐrí Vencovský5, Ladislav Šenolt5 and Lucie Andrés Cerezo1, 1Institute of Rheumatology,
Prague, Czech Republic, 2Institute of Rheumatology, Department of Rheumatology, 1st Faculty of Medicine, Charles
University, Prague, Czech Republic, Prague, Czech Republic, 3Institute of Rheumatology, Prague, 4Institute of
Rheumatology, Department of Rheumatology, 1st Faculty of Medicine, Charles University, Prague, Czech Republic,
Praha, Czech Republic, 5Institute of Rheumatology and Department of Rheumatology, First Faculty of Medicine, Charles
University, Prague, Czech Republic

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (0589–0628) RA – Etiology and Pathogenesis Poster
Session Type: Poster Session B
Session Time: 9:00AM–10:30AM

Background/Purpose: IL-40 is a newly described cytokine related to malignant transformation and immune system func-
tion. In our previous study, we showed that IL-40 is elevated in rheumatoid arthritis (RA) and is associated with disease activ-
ity, autoantibodies, and neutrophil extracellular traps (NETs) (1). Since neutrophils and antibodies are associated with RA
development, we aimed to investigate the role of IL-40 in early stages of RA (ERA).
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Methods: The IL-40 expression was analysed in the serum of treatment naïve patients with ERA (n=60) at baseline and three
months after initiation of pharmacological conventional treatment. The patients met the ACR/EULAR criteria for the disease
(2). The levels of IL-40 were determined in sex- and age- matched healthy controls (n=60). Concentration of IL-40, cytokines
and NETosis markers (proteinase 3, PR3 and neutrophil elastase, NE) was determined by commercially available ELISA kits.
Concentration of autoantibodies anti-cyclic citrullinated peptides (anti-CCP) and rheumatoid factor (RF(IgM)) was deter-
mined by routine laboratory techniques. Peripheral blood from patients with ERA (n=15) was used to obtain the neutrophils
and evaluate the relationship between IL-40 and neutrophils in vitro.

Results: IL-40 was upregulated in ERA patients at baseline compared to healthy controls (p< 0.0001) and normalised after
three months of the conventional pharmacological treatment (p< 0.0001). IL-40 was associated with RF (IgM), anti-CCP
(both p< 0.01) and NETosis (PR3 and NE) at baseline (both p< 0.0001). The decreases in the serum IL-40 following the ther-
apy correlated with the decrease of NETosis markers PR3 (p< 0.01) and NE (p< 0.05). Our in vitro experiments show that
neutrophils from patients with ERA significantly enhanced the release of IL-40 following NETosis (p< 0.05)

or pro-inflammatory stimulation (IL-1β, IL-8 (both p< 0.05), TNF (p< 0.01) or to LPS (p< 0.05)). Neutrophils from ERA
patients influenced by recombinant IL-40 upregulated the secretion of IL-1β (p< 0.05) and TNF (p< 0.05).

Conclusion: Here we show for the first time that IL-40 is elevated in ERA patients and the levels decrease following three
months of conventional pharmacological therapy. Importantly, we show that neutrophils are the source of IL-40 in RA and
that IL-40 is released in response to inflammation and NETosis. Our results indicate that IL-40 could be implicated in early
stages of RA.

Acknowledgement: Supported by AZV-NU21-05-00276, MHCR 023728, SVV 260 523 and BBMRI-CZ LM2018125
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Background/Purpose: The minor C allele variant of rs26232 SNP, located within the first intron of the Macrophage Immu-
nometabolism regulator (MACIR) gene, is associated with both risk of developing rheumatoid arthritis (RA) and with more
severe radiological joint damage. However, rs26232 genotype is not associated with either quantitative or qualitative differ-
ences in MACIR mRNA, suggesting that the genetic association is primarily related to another nearby gene. This work aims
to determine the biological basis of the association of rs26232 with RA.

Methods: RA synovial fibroblasts (RASFs) were derived from biopsies of RA patients taken at arthroscopy. Gene expression
was determined using qPCR. Gene knock-down was achieved using siRNA technology. Cellular invasiveness was deter-
mined using Matrigel-coated Boyden transwell chambers and migration was assayed using the scratch assay. Proliferation
was quantified using BrdU ELISA and Caspase 3/7 levels were used to measure apoptosis. Transcriptome sequencing was
carried out by Qiagen and differential expression evaluated using EdgeR. Synovial single cell transcriptome sequencing was
performed on 4 different biopsy RA samples.

Results: rs26232 is an expression quantitative trait loci (eQTL) for peptidylglycine alpha-amidating monooxygenase (PAM) in
fibroblasts as revealed by analysis of online eQTL databases (GTEx portal and Open Targets Genetics), as well as other tis-
sue types. The Pathobiology of Early Arthritis database (https://peac.hpc.qmul.ac.uk/) revealed highest levels of PAM
expression in the fibrous synovial pathotypes compared with lymphoid- or myeloid-rich synovial pathotypes, and lower
PAM levels were associated with increased systemic markers (CRP levels) and synovial inflammation. Single cell RNAseq
of RA synovial tissue revealed PAM expression to be restricted to RASFs, being highest in the recently identified tissue dam-
aging F4 subtype. Inhibition of PAM resulted in increased RASF proliferation (+36.97%; p=0.001) and invasion (+18.02%;
p=0.022), and decreased apoptosis (-23.73%; p=0.0003), compared to control siRNA treated RASFs. Transcriptomic anal-
ysis of RASFs treated with siPAM compared to non-targeting control siRNA treated cells revealed 24 genes significantly dif-
ferentially expressed; notably PRG4 (Lubricin), which acts as a joint lubricant and regulates cell growth, was reduced in
siPAM treated cells (Log fold-change -1.4; FDR p-value= 0.042). Western blotting confirmed PRG4 protein levels drop fol-
lowing siPAM treatment of RASFs.

Conclusion: Our data reveals that PAMmodulates tissue destruction mediated by F4 RASFs and suggests that genetically
determined lower levels increases damage to cartilage and bone via effects on PRG4. The primary role of PAM is peptide
amidation, a post-translation modification that increases protein half-life and reactivity. Our ongoing work will concentrate
on elucidating the molecular mechanisms by which influences RASF-mediated tissue damage.

Disclosure: K. Sheridan, None; E. Dorris, None; C. Buckley, None; A. Wilson, None.
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Background/Purpose: Tocilizumab (TCZ), a biologic Disease Modifying Anti-Rheumatic Drug, elicits an immune-
modulating effect by binding to the interleukin 6 receptor and inhibiting downstream signaling. Despite reported effective-
ness in early rheumatoid arthritis (RA) patients, about a third do not reach sufficient response [1]. Previously, we performed
baseline RNA sequencing (RNA-seq) in discovery and validation cohorts of early RA patients treated with TCZ [2]. Two sig-
nificantly differentially expressed genes were identified in the discovery cohort and nine were identified in the validation
cohort. In both cohorts, urotensin-2 (UTS2) gene expression was found to be significant between TCZ-responders and
non-responders [2]. UTS2 (protein) has proposed function as a vasoconstrictor and was increased in synovial fluid in oste-
oarthritis [3]. To further establish UTS2 as a potential biomarker for the prediction of TCZ non-response in RA, we validated
the mRNA expression of UTS2 in the validation cohort by qPCR.

Figure 1:mRNA expression of UTS2 between responders and non-responders with low disease activity. The expression of UTS2 mRNA was nor-
malized against β-glucuronidase (GUSB) expression. [A] based on DAS28-ESR and [B] based on cDAI
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Methods: Heparinized blood was collected at baseline from 96 therapy-naïve early RA patients enrolled in the U-Act Early
trial (validation cohort NCT01034137) [1]. Peripheral blood mononuclear cells (PBMCs) were isolated by Ficoll density gradi-
ent centrifugation, followed by RNA isolation and cDNA synthesis. The mRNA expression of UTS2 was assessed by qPCR
with β-glucuronidase (GUSB) as the reference gene. Patients were stratified as TCZ responders (R) and non-responders
(NR) based on the low disease activity by either DAS28-ESR or cDAI (defined as DAS28-ESR < 3.2 or cDAI > 2.8 and
≤ 10) at 6 months. Two response criteria were used as TCZ use affects ESR and CRP [1]. Therapy responses were com-
pared using Mann-Whitney U-test and p values of < 0.05 were considered statistically significant.

Results: Baseline mRNA expression of UTS2 from PBMCs was assessed in 96 therapy-naïve RA patients. Stratification with
DAS28-ESR resulted in 18 NR and 78 R, cDAI resulted in 18 NR and 57 R (cDAI was available for 75 patients). The mean ±
SD of relative mRNA expression of UTS2 was significantly higher (3.5-fold) in NR than R (based on DAS28ESR): 1.05±1.39
vs 0.30±0.44, respectively (p= 0.008, Figure 1A). The mean ± SD of relative mRNA expression of UTS2 3.6-fold higher in NR
than R based on cDAI: 0.94 ±1.25 vs 0.26±0.35, respectively (p=0.09, Figure 1B).

Conclusion: UTS2 expression, originally identified as a candidate marker for TCZ non-response in RNA-seq analyses, was
validated by qPCR in 96 baseline PBMC samples of early RA patients starting TCZ therapy. qPCR data verified RNA-seq
data with significantly higher UTS2 mRNA expression in TCZ non-responders compared to responders for DAS28-ESR
and significant trend for cDAI response criteria. The function of UTS2 in RA and in immune diseases [4] overall is poorly
explored and warrants further investigation.

References[1] JWJ Bijlsma et al, Lancet 2016;388:343–355; [2] I.B. Muller et al, Ann Rheum Dis 2021;80(Suppl 1):12; [3] B
Gögebakan et al, Peptides;2014 54:159–161; [4] A Kamal et al, Immunol Invest 2022;51:899–908.
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Background/Purpose: Activated neutrophils (PMN) form neutrophil extracellular traps (NET), fibers of DNA and associated
proteins expelled in the extracellular space. Increased NET formation has been reported in rheumatoid arthritis (RA). More-
over, macrophages play a key role in RA pathogenesis. We have previously shown that NET are pro-inflammatory on resting
non-polarized macrophages, whereas NET partly inhibit the response of LPS-stimulated macrophages (Ribon et al.,
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J. Autoimmun, 2019, 98:122). We now aimed to characterize inflammatory properties of NET on polarized macrophage
sub-populations in RA in comparison to healthy donors (HD) and to determine the mechanisms and pathways involved.

Methods: Primary blood PMN/monocytes were freshly purified from HD and RA patients. Monocytes were differentiated
into non-polarized (M0), anti-inflammatory (M2a, M2c) or pro-inflammatory (M1) macrophages with cytokines. NET were
induced in vitro by stimulating PMN with PMA and characterized. Mouse (wild-type, TLR9-deficient or C1q-deficient) bone
marrow cells were used to differentiate macrophages and to prepare NET from purified PMN. Macrophages were cultured
with NET in the presence/absence of LPS or an aryl hydrocarbon receptor (AhR) antagonist. Cell purity, phenotype and acti-
vation were estimated by flow cytometry. Cytokine secretion wasmeasured by ELISA. The pathway triggered was estimated
by bulk RNA-seq. Gene expression was confirmed by qRT-PCR.

Results: All resting macrophage subpopulations were activated by NET, leading to a pro-inflammatory response. The pro-
inflammatory cytokine IL-8 was secreted, whereas secretion of the immunomodulatory IL-10 was minimal. Even M2 macro-
phages were activated toward this pro-inflammatory profile, with a stronger response in RA patients. In response to LPS,
NET inhibit IL-6 secretion in HD macrophages whereas RA M1 and M2a macrophages were resistant to this anti-
inflammatory activity of NET. Moreover, RA M1 macrophages produce more IL-8. In mouse macrophages, TLR9 is not
involved in NET recognition. Moreover, C1q loaded on NET is not necessary to trigger macrophage activation. RNA-
sequencing confirmed the induction of pro-inflammatory mediators, whereas IL-10 was down-regulated, and suggested
that the AhR pathway is involved in macrophages in response to NET via CYP1A1 induction. Triggering of the AhR pathway
by NET was next confirmed by culturing M1 macrophages with RA NET in the presence of an AhR antagonist, which
showed inhibition of CYP1A1 expression.

Conclusion: Pro-inflammatory activities of NET clearly dominate anti-inflammatory activities in macrophages, particularly in
RA patients, suggesting a pathogenic role of NET in RA by inducing a pro-inflammatory response of macrophages
through AhR.

Disclosure: D. Melbouci, None; S. Seninet, None; M. Boissier, None; E. Segura, None; P. Decker, None.
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Background/Purpose: TNF-α is a proinflammatory cytokine in rheumatoid arthritis that exerts effect through specific recep-
tors TNFR1/2. Though it is a primary therapeutic target, there exist many low- and non-responder groups, potentially indi-
cating novel or redundant signaling mechanisms. Tumor necrosis factor-like weak inducer of apoptosis (TWEAK), another
TNF-superfamily member, is a pleiotropic cytokine that regulates inflammatory activity, angiogenesis, cell proliferation, and
tissue remodeling by binding to the fibroblast growth factor-inducible 14 (Fn-14) receptor. Though TWEAK has been char-
acterized in other systems, the downstream effects of TWEAK and its interaction with TNF-α are not well characterized in

1199



human rheumatoid arthritis synovial fibroblasts (RASFs). This study evaluates the role of TWEAK/Fn-14 induced effector
molecules in RASFs and their crosstalk with TNF-α. We also investigate the effect of Fn-14 receptor knockdown on TNF-
α-mediated inflammation in human RASFs.

Methods: Human RASFs were serum-starved overnight followed by treatment with 200 ng/ml of TWEAK for 48 hours. The
role of Fn-14 in TNF-α-induced inflammation was evaluated by siRNA knockdown of Fn-14 and compared to the negative
control siRNA (NCsi). Human RASFs were treated with siRNA and then stimulated with TNF-α for 24 hours. Cell lysates were
collected to determine the expression of the Fn-14 receptor, podoplanin, and cadherin-11 proteins using the Western blot-
ting method. Soluble proteins MCP-1/CCL2 and RANTES/CCL5 in the conditioned media were measured by ELISA.
MMP-2 and MMP-9 activities were analyzed by gelatin zymography. Invasion and migration activities were measured using
a trans-well system. The experiments were performed in at least three patient cell lines and the statistical value of p< 0.05
was considered significant.

Results: TWEAK stimulation caused a 10-fold increase in MMP-2 and a 2-fold in MMP-9 activity in human RASFs. TWEAK
also enhanced the release of chemokines MCP-1/CCL2 and RANTES/CCL5 in the conditioned media. Evaluation of the
effect of TWEAK on functional changes showed a significant increase in the migration and invasion activity of RASFs by
15%. Knockdown of the Fn-14 receptor showed a reduction of TNF-α-induced production of chemokines- MCP1 and
RANTES by 26% and 44% respectively, and of adhesion molecule- Cadherin-11 by 41% in RASFs.

Conclusion: The induction of TNF-α-related cytokines, chemokines, and migration markers by TWEAK, as well as TNF-α’s
potential use of the Fn-14 receptor, suggests that the effect of TNF-α/TNFR is partially mediated by TWEAK/Fn-14 axis. Our
findings in RASFs demonstrate that pharmacological inhibition of Fn-14 may provide an effective adjunct therapy to anti-TNF
therapy, which may reduce the number of non-responding patients or increase efficacy for those already on an anti-TNF
regimen.

Disclosure: F. Shaikh, None; A. Singh, None; P. Panipinto, None; S. Ahmed, None.
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Background/Purpose:We previously demonstrated that intestinal bacteria within the families Lachnospiraceae and Rumi-
nococcaceae are preferentially targeted by ACPA-reactive plasmablast-derived monoclonal antibodies (PB-mAbs) from
dual IgA/IgG isotype families derived from individuals at-risk for RA. Furthermore, intestinal colonization of mice with a PB-
mAb reactive primary Ruminococcaceae genus Subdoligranulum strain, designated strain 7, from an at-risk individual drove
Th17 cell responses as well as serum RA-related autoantibodies and inflammatory joint swelling in monocolonized mice in
the absence of other arthritogenic factors. Development of arthritis required B and T cells in mice, and could be transferred
with serum to naïve mice. Given these findings, we hypothesized that the presence of this arthritogenic Subdoligranulum
strain 7 is specific to those at risk for and with RA and that a specific anti-strain 7 immune response is found in human RA.

Methods: Feces from individuals at-risk for (n=12, defined as being serum anti-CCP3 positive) and with early RA (n=12,
< 1 year from diagnosis), as well as healthy controls (n=12), were screened for the presence of Subdoligranulum strain
7 by a strain-specific qPCR with a sensitivity of 0.0002% abundance in feces. Human PBMCs from individuals with early
RA (n=11) and healthy controls (n=12) were exposed to strains 1 and 7 as well as influenza, and T cell activation based on
CD69 and CD154 upregulation were evaluated by flow cytometry. CD45RA-/CXCR3+/CCR4-/CCR6- cell markers were
used as to define Th1 cells while CD45RA-/CXCR3-/CCR4+/CCR6+ were used for Th17 cells.

Results: Subdoligranulum strain 7 was detectable in the feces at a mean abundance 1.637 x 107± 3.059 x 107 CFUs in
~16% of individuals at-risk for and with early RA, but not detected in healthy individuals (Table 1). ACPA-reactive PB-mAbs
bound strains 1 and 7, and digestion of cell wall associated proteins with 100 � g/mL Proteinase K decreased binding by
48%. In addition, informative PB-mAbs could immunoprecipitate a molecule of 10 kD from a cell wall-enriched fraction in

Fig. 1: PBMCs from RA cases (n=11) or controls (n=12) were stimulated with 50ng/ml strain 7. Fold change of the CD4 T cell activation based on
CD154 and CD69 surface expression relative to DMSO is displayed. (p=0.0080, nonparametric Mann-Whitney test)

1201



strain 7 but not strain 1. Finally, strain 7 but not strain 1 induced T cell activation in human PBMCs from individuals with RA,
but not controls (Fig. 1, P< 0.01). This response was HLA class II dependent and skewed towards a Th17 phenotype, as
compared to influenza that induced a Th1-like response (P=0.0078, Fig. 2).

Conclusion: The preferential presence of, and immune responses against, a primary human-derived strain of Subdoligranu-
lum in individuals at-risk for or with early RA, but not in controls, supports the conclusion that this is an arthritogenic bacte-
rium of relevance in a subset of RA risk and patient populations. The finding of PB-mAb-reactive antigen associated with the
cell wall fraction of Subdoligranulum, suggests that a cross-reactive protein may be stimulating systemic adaptive immunity
in RA through molecular mimicry. Taken alongside our murine findings, these data implicate Subdoligranulum strain 7 as a
candidate mucosal driver of RA development in a subset of individuals.

Disclosure: M. Chriswell, None; C. Rims, None; M. Maerz, None; A. Hsu, None; J. Seifert, None; M. Feser, None;
M. Bloom, None; E. Bemis, None; K. Demoruelle, Boehringer-Ingelheim, Pfizer; K. Deane, Werfen; W. Robinson,
None; E. James, Janssen, Provention Bio, Bristol-Myers Squibb(BMS), Novartis; J. Buckner, Amgen, Bristol Myers
Squibb, Gentiobio, Hot Spot Therapeutics, Janssen, Pfizer, Novo Nordisk, Allen Institute for Immunology, Type 1 Dia-
betes TrialNet Study Group, La Jolla Institute, Oklahoma Medical Research Foundation, Bristol Myers Squibb Immu-
nology, Colton Center for Autoimmunity at Penn, Board of Scientific Counsellors; V. Holers, Janssen; K. Kuhn, None.
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Background/Purpose: In RA, aberrant lymphocytes can damage synovial joints and other organs. Antigen-presenting cells
(APC) can activate lymphocytes and are considered critical to initiate immune responses; we reason that APC may have

Fig 2.: Using CD45RA-/CXCR3+/CCR4-/CCR6- (Th1) or CD45RA-/CXCR3-/CCR4+/CCR6+ (Th17) as a defining marker combinations, we com-
pared the relative proportion of Th1- and Th17-like cells for strain 7 specific (circles) or influenza specific (inverted triangles) memory T cell
responses in T cells from RA cases (p=0.0078, nonparametric Mann-Whitney test).
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relevance for the pathologic auto-immune response in RA. Surprisingly, we previously found a striking depletion of two
potent APC lineages — CD141+ and CD1c+ myeloid dendritic cells — in RA. More interestingly, this was accompanied
by the emergence of previously undetected cells (expressing unorthodox marker combinations, precluding their categoriza-
tion into existing definitions) with APC potential (DR+). These cells expressed CD45RA, leading us to hypothesize that the
inclusion of this isoform can help categorize myeloid APC more adequately.

Methods: RA patients satisfying the 2010 ACR classification criteria and matched healthy donors (n=10 each), underwent
spectral cytometry to characterize myeloid APC in peripheral blood mononuclear cells. We gated myeloid APC based on for-
ward and side scatter, HLA-DR expression and lack of markers for established monocytic lineages. We removed lympho-
cytes and non-viable cells using a CD3/CD19 dump and an amine-reactive viability dye. Plasmacytoid DC were excluded
using CD303, resulting in a population containing established myeloid DC while retaining potentially new phenotypes; we
refer to this definition as ‘candidate APC’ We then categorized candidate APC based on expression of CD45RA and
CD1c. We calculated median fluorescence intensities of co-stimulatory/inhibitory molecules, and chemokine receptors.
Kruskal-Wallis testing with a threshold of p< 0.05 was performed to assess for significant differences.

Results: Healthy donor APCs were dominated by CD1c+CD45RAint cells, consistent with established myeloid dendritic
cells whereas in RA— as expected—myeloid dendritic cells were markedly decreased. (p = 0.019). Interestingly, we found
that in RA two additional subsets, both characterized by much higher CD45RA expression, were significantly increased:
CD45RAhi CD1c+ (p = 0.028) and CD45hiCD1c- (p = 0.049). In RA, the CD45RAhi subsets differed significantly in their
expression of co-stimulatory/inhibitory and chemokine receptors: enhanced expression of CD86 in CD45RAhi CD1c-
(p = 0.049). Both CD45RAhi populations showed dramatically higher expression of CD197 (CCR7; p < 0.01) compared with
CD45RAint myeloid DC while exhibiting a lower expression of CD155 (poliovirus receptor; p < 0.01). CD83 and CD275
(ICOS-L) expression did not differ.
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Conclusion: The blood of RA patients contains HLA-DR+ cells that do not fit existing definitions. These potential APC can
be effectively captured by gating all DR+ cells which, with the addition of CD45RA and CD1c, can be categorized into sub-
sets that suggest migratory and co-stimulatory capacity distinct from established CD1c+CD45RAint DC. A higher expres-
sion of CCR7, and in the case of the CD1c- subset, CD86, shows the potential for these putative APC to migrate to lymph
nodes and, via CD28, provide pro-inflammatory stimulation to T lymphocytes.

Gating strategy to capture candidate APC. We include all viable HLA-DR expressing cells lacking expression of lymphoid
(CD3,CD19), monocytic markers (CD14, CD16), and plasmacytoid dendritic cells (CD303).

Characterization of candidate APC by CD45RA and CD1c expression. In blue, CD45intCD1c positive cells, consistent with
myeloid dendritic cells, dominate in health and are decreased in RA . In contrast, two CD45RAhi populations are expanded
(red). Shown are representative plots of an RA patient and a healthy donor of similar age and matching age and ethnicity.

Disclosure: C. Geier, None; A. Perl, None; R. Winchester, None.
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Correlates Between Rheumatoid Arthritis Clinical Factors and Synovial
Cell Phenotypes: Data from the Accelerated Medicines Partnership

Dana Weisenfeld1, Fan Zhang2, Laura Donlin3, Anna Jonsson1, William Apruzzese1, Debbie Campbell4, Ellen Gravallese5,
Larry Moreland6, Susan Goodman3, Michael Brenner5, Soumya Raychaudhuri1, Andrew Filer7, Jennifer Anolik8, Vivian
Bykerk3 and Katherine Liao1, 1Brigham and Women’s Hospital, Boston, MA, 2University of Colorado, Aurora, CO,
3Hospital for Special Surgery, New York, NY, 4University of Rochester, Rochester, 5Brigham and Women’s Hospital,
Harvard Medical School, Boston, MA, 6University of Colorado, Denver, CO, 7University of Birmingham, Birmingham,
United Kingdom, 8University of Rochester Medical Center, Rochester, NY
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Background/Purpose: Prior studies have characterized the diverse cell types in the RA synovium through a multi-center
consortium incorporating RNA-seq data. Due to the novelty of this approach, there are limited data on the associations
between cell types and states with patient level clinical measurements. Using the largest cohort to date with clinical and
multi-cell type data, the objective of this study was to determine associations between RA clinical factors and cell types at
the patient level.

Methods: AMP RA recruited patients from 13 centers with inclusion criteria as previously described1. Briefly, subjects were
age≥18, fulfilled the 1987 or 2010 ACR/EULAR RA Classification criteria with ≥2 tender and swollen joints and CDAI≥10.
Subjects were additionally selected based on treatment status: (i) DMARD naïve, (ii) methotrexate (MTX) inadequate,
(iii) TNFi inadequate responders. Demographics, RA treatments at baseline (no DMARD, nbDMARD/no bDMARD, any
bDMARD), and RA clinical factors, ESR, CRP, were assessed; CDAI and DAS28-CRP were calculated. Biopsies were per-
formed on an inflamed joint and tissue were processed as previously described to determine synovial cellular phenotype to
obtain cell type % and cell type abundance phenotype (CTAP)1. The 6 CTAPs identified named by the dominant cell type
were: (1) endothelial, fibroblast, and myeloid cells (EFM), (2) fibroblasts (F), (3) myeloid, (4) T- and B-cells (TB), (5) T cells
and fibroblasts (TF), (6) T and myeloid cells (TM. We performed correlations between key RA clinical data (Figure 1) and cell
type % using Spearman’s correlation for continuous variables and point bi-seral for binary variables. Chi square or ANOVA
were performed to test differences in means or proportions, respectively across CTAP categories. In this discovery cohort,
we focused on associations p< 0.01, and reported p< 0.05.

Results: We studied n=105 subjects, mean age 56 years, 74% female, 70% White, 15% Black, 31% Hispanic; 85% were
seropositive, mean RA duration 6.6 years, DAS28-CRP3 4.8, and hsCRP 18.1mg/L. Anti-CCP and RF positivity correlated
with low % myeloid cells, while RF+ was correlated with high % T-cells (Figure 1). Higher DAS28-CRP was correlated with
higher % T cells in the synovium. Across CTAPs, the TF cluster had the highest HAQ and patient global scores (Table 2).

Figure 1. Correlations between cell type % with clinical factors; p-value<0.01 in green, p≥0.01 and <0.05 in blue.
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When examining variation across treatments, subjects on MTX or other nbDMARDs alone had higher %B-cells than other
groups. For subjects on bDMARDs, the majority belonged to the EFM CTAP (57%), while none were categorized as
TF. No significant difference was observed across CTAPs for age, sex, RA disease duration, DAS28-CRP, and hsCRP.

Conclusion: In this comprehensive screen of clinical factors measured at the time of synovial biopsy, we observed differen-
tial associations between cell phenotypes with bDMARD vs nbDMARD use, suggesting that RA therapies may impact cell
composition in the synovium. Future directions include longitudinal studies of treatment response to determine whether cell
phenotypes can improve our ability to select the optimal RA treatment for each patient. 1Zhang, Jonsson, et al., bioRxiv
2022.02.25.481990

Disclosure: D. Weisenfeld, None; F. Zhang, None; L. Donlin, None; A. Jonsson, Amgen; W. Apruzzese, None;
D. Campbell, None; E. Gravallese, New England Journal of Medicine, Textbook Rheumatology, AMN healthcare,
CVS, American Well Corporation, Cerner Corp; L. Moreland, None; S. Goodman, Novartis, UCB; M. Brenner, GSK,
4FO Ventures, Mestag Therapeutics; S. Raychaudhuri, Mestag, Inc, Rheos Medicines, Janssen, Pfizer, Biogen;
A. Filer, None; J. Anolik, None; V. Bykerk, Amgen, Bristol-Myers Squibb(BMS), Genzyme, Brainstorm, Gilead, Regen-
eron, UCB, Pfizer, Sanofi, Aventis; K. Liao, None.
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Background/Purpose: The lung is recognized as a primary site in the induction of rheumatoid arthritis (RA). Our study aims
to assess the effect of common occupational inhalable exposures on RA development and their interactions with smoking
and RA-risk genes.

Methods: From 1996 to 2017, 4,033 incident RA cases and 6,485 controls matched on age, sex, and residential area were
recruited from central and southern Sweden, all answering a self-administered questionnaire. For each participant, occupa-
tional history was retrieved, which together with information from a Swedish national job-exposure matrix allowed us to esti-
mate the cumulative exposure to 32 different inhalable agents, taking prevalence and concentration into account.
Approximately 3,400 cases and 2,800 controls had concomitant genetic data (genome-wide genotypes and human leuco-
cyte antigen class II shared epitope (HLA-SE) genotypes). Two subtypes of RA were assessed based on the status of anti-
citrullinated protein / peptide antibodies (ACPA), consisting of 2,642 ACPA-positive cases and 1,391 ACPA-negative cases.

Results: An increased risk of developing ACPA-positive RA was found for individuals ever exposed to any occupational
inhalable agents (OR=1.25, 95%CI=1.12-1.38). The risk increased in a dose-response manner according to number of
agents (Ptrend< 0.001) and duration of exposure (Ptrend< 0.001). When jointly considering occupational inhalable agents,
smoking, and genetic risk score (GRS), a markedly elevated risk of developing ACPA-positive RA was observed among par-
ticipants who were exposed to all three factors compared with those not exposed to any (OR=18.22, 95%CI=11.77-28.19).
A significant interaction on the additive scale was found between occupational inhalable agents (ever exposed to any) and
smoking for overall RA (attributable proportion due to interaction (AP)=0.19, 95%CI=0.08-0.31). A gene-environment inter-
action (with GRS or HLA-SE) was observed for a number of specific inhalable agents restricting to ACPA-positive RA, includ-
ing quartz (GRS: AP=0.36, 95%CI=0.08-0.63; HLA-SE: AP=0.42, 95%CI=0.15-0.68), asbestos (GRS: AP=0.44, 95%
CI=0.13-0.74; HLA-SE: AP=0.41, 95%CI=0.08-0.75), carbon monoxide (GRS: AP=0.23, 95%CI=0.01-0.45; HLA-SE:
AP=0.29, 95%CI=0.07-0.51), fungicides (GRS: AP=0.56, 95%CI=0.19-0.93) and gasoline engine exhaust (GRS:
AP=0.52, 95%CI=0.23-0.80; HLA-SE: AP=0.48, 95%CI=0.16-0.79). On the contrary, no indication of interaction was found
in ACPA-negative subtype.

Conclusion: Occupational inhalable agents could act as important environmental triggers in RA development and interact
with smoking and RA-risk genes leading to an excessive disease risk. These effects are specific to ACPA-positive
RA. Preventive strategies aimed at reducing occupational hazards and smoking are warranted for reduction of the burden
of RA, especially for those who are genetically vulnerable.
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Primary associations of individual occupational inhalable agents with RA.

Exposure-response relationship between occupational inhalable agents and RA. a) Participants were classified into exposed
to 1, 2, 3, 4, or >=5 particles out of the 16 independent particles and compared to non-exposed group (not exposed to any
of the 47 particles). b) Participants were classified into five subsets with exposure durations of 0-3.3, 3.3-8.0, 8.0-1.5,
1.5-24.0, 24.0-51.0 years (to any particles) and compared to non-exposed group (not exposed to any of the 47 particles).
Results are shown for overall RA, as well as ACPA-positive and ACPA-negative subtypes. Estimates adjusted for age,
sex, residential area, smoking, alcohol drinking, education, and BMI.
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The combined effect of inhalable agents, smoking, and high genetic risk score with risk of RA. The results for five common
occupational inhalable agents were shown in the figure, and the estimates were adjusted for age, sex, residential area,
BMI, levels of education, alcohol drinking, and PCs 1-10.

Disclosure: B. Tang, None; Q. Liu, None; A. Ilar, None; P. Wiebert, None; S. Hägg, None; L. Padyukov, None;
L. Klareskog, None; L. Alfredsson, None; X. Jiang, None.
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Cellworks Biosimulation Model (CBM) for Rheumatoid Arthritis (RA),
Accurately Captures Patient’s Disease Activity at the Molecular Level
Using Their Omics Data and Can Bring Personalization to Treatment
Selection in RA
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Background/Purpose: Patients with RA demonstrate varied individual responses to the many treatment options available.
In the absence of accurate, precision prediction of medication response, current treatment approaches are based upon trial
and error according to formulary-driven ordering of available medications. Accordingly, patients often cycle through multiple
medications before finding one that works for them, if at all. Cellworks Biosimulation Model (CBM) captures the complex
multi-cell signaling with associated disease phenotypes at the molecular level for each patient using their omics data. CBM
can accurately predict a patient’s disease activity and can further be used to select their optimal treatment regimen.

Methods:We developed a predictive ODE based mathematical model of 8 cell systems representing cross-talks and inter-
actions among 25,000 molecules, validated using over 4600 published experimental studies and human clinical drug data
for RA. Personalized disease models are created by overlaying processed cell type sorted RNA-Seq data for 29 patients
from AMP Phase I study. A disease activity score is created using 7 pathobiological phenotypes constituted of over
150 markers from CBM and compared to reported clinical disease measures for each patient. The signaling network
responsible for disease phenotypes is dissected by exhaustive knockdown(KD) and overexpression(OE) experiments per-
formed in the model.

Results: CBM Disease Activity Score is well correlated with CDAI, DAS28, SJC and TJC reported from the study (Fig.1).
From CBM, reported SJC are found to correlate more with markers associated with invasion, migration and angiogenesis
while TJC show higher correlation with secretory pro-inflammatory cytokines and chemokines. From over 5K KD/OE exper-
iments performed in CBM, patients show marked heterogeneity in signaling as well as levels and activation of various cell
types. RA-FLS are found to be playing a consistent and crucial role for the majority of patients. 7/29 patients with low depen-
dence on RA-FLS signaling in CBM had significantly lower reported SJC than the rest of cohort. (Fig.2). KD of key signaling

Figure 1. Correlation between CBM Disease Activity scores and Clinical Disease Measures from the AMP phase 1 study. CBM correlates well with
CDAI, DAS28, SJC and TJC (R=0.88, 0.82, 0.73, 0.81 respectively)
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molecules such as IL6, TNF, IL1B shows significant reduction in disease phenotypes as expected but the results are not
consistent as other molecules such as CSF2, IL23, TNFSF13B are found to be much better targets in certain patients.

Conclusion: CBM accurately captures disease activity and associated molecular signaling from patient’s omics data.
Higher correlation of reported SJCs with markers of invasion, migration and angiogenesis from CBM indicates role of cellular
migration in expanding SJCs while higher correlation of TJCs with inflammatory cytokines and chemokines indicates that
secretory molecules are drivers of joint pain. Lower SJCs seen in patients with low dominance of RA-FLS in CBM indicates
importance of RA-FLS in direct or indirect spreading of disease to unaffected joints. The personalized disease models from
CBM show marked heterogeneity in disease signaling, highlighting need for identifying relevant molecular targets that can
guide optimal therapy selection for each patient. These results require further validation in a larger patient cohort.

Disclosure: H. Grover, Cellworks Group, Inc.; A. Kumar, Cellworks Group, Inc.; A. Chakraborty, Cellworks Group,
Inc.; S. George Chandy, Cellworks Group, Inc.; V. Patil, Cellworks Group, Inc.; S. Khandelwal, Cellworks Group,
Inc.; V. Joseph, Cellworks Group, Inc.; D. Anil Lala, Cellworks Group, Inc.; P. Ramachandran Nair, Cellworks Group,
Inc.;K. Sundara Raju, Cellworks Group, Inc.;K. Ghosh Roy, Cellworks Group, Inc.; S. Usmani, Cellworks Group, Inc.;
A. Alam, Cellworks Group, Inc.; S. Rajagopalan, Cellworks Group, Inc.; Y. Mundkur, Cellworks Group, Inc.;
A. Concoff, Exagen, Pacira Biosciences.

Figure 2. Patients with High/Low dependence on RA-FLS from CBM and their reported SJCs from the AMP phase 1 study.
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Background/Purpose: Bivalent chromatin (BvCR) is characterized by simultaneous binding of active and repressive mod-
ifications to the histone H3 proteins. Influencing expression of the genes, BvCR determine cell fate and lineage commitment
of primary T cells. Survivin is important for T cell development in the thymus and in effector Th1 cell function, contributing to
aggravation of autoimmune inflammation. Survivin physically binds to DNA, and mechanistic data point to its potential chro-
matin regulatory role. This study establishes the colocalization of survivin with BvCRs and deduces functional effect of their
collaboration on adaptive immunity.

Methods: Chromatin from 14 primary CD4+ T cell cultures was immunoprecipitated with a survivin antibody, with H3K27ac,
H3K27me3, H3K4me3 antibodies, and coupled with DNA sequencing (ChIPseq, Hiseq2000, Illumina). BvCR were identified
as exact overlaps of the three histone H3 peaks. BvCR co-localized with survivin were found using the ‘ChIPPeakAnno’ Bio-
conductor package. BvCR within the gene regulatory elements (RE) were identified through the GeneHancer database.
K27me3 and K27ac tag count differences indicated inactive and active BvCR. Survivin-dependent changeability of the H3
modifications in BvCR and differentially expressed genes (DEG) were identified by treatment of CD4+ cells with a survivin
inhibitor YM155.

Results: Co-localization of survivin with individual H3 modifications was significantly less frequent compared to its overlap
with BvCR (7.1% vs 29.8%, p=8.9e-13). Survivin containing (Surv-) BvCR were more prevalent (66%) compared to
survivin-free BvCR (66% vs 34%, respectively). Notably, survivin peaks were 5.5-fold higher in BvCR compared to those
co-localized with no, or any single H3 (p< 2.2e-16). Further comparison of Surv-BvCR (n=4085), and survivin-free BvCR
(n=2131) demonstrated that survivin was mostly associated with inactive BvCR (OR1.29, p=6.6e-6), while no such specific-
ity was found for the survivin-free BvCR.

Inhibition of survivin significantly affected all histone H3 modifications, where K27me3 tags were affected the most. Surv-
BvCR in the inactive state were less frequently located in RE compared to those in active Surv-BvCR (p=7.2e-8) and in inac-
tive survivin-free BvCR (p=1.9e-13). Survivin inhibition revealed that 25% of DEG were connected to the RE containing Surv-
BvCR, which also were more frequently changeable. Pathway enrichment analysis of DEG showed enrichment of adaptive
immune processes, DNA metabolism and nitrogen catabolism.
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Conclusion: This study provides experimental evidence for binding specificity of survivin in BvCR of CD4+ T cells, which
regulates CD4+ T cell renewal and has functional importance in resistance to autoimmunity.

Disclosure: V. Chandrasekaran, None; N. Oparina, None; K. Andersson, None; M. Erlandsson, None; M. Garcia-
Bonete, None; M. Jensen, None; G. Katona, None; M. Bokarewa, None.
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Background/Purpose: Rheumatoid arthritis (RA) is an autoimmune disease characterised by synovial inflammation and
joint destruction. Prior research has revealed perturbation in the myeloid compartment of individuals with RA compared to
healthy subjects. Furthermore, initial findings suggest that there is altered metabolic activity in the RA monocyte compart-
ment. Given the right stimuli, monocytes can differentiate into multi-nucleated bone-resorbing osteoclasts (OCs), which play
a key role in RA joint degradation. In this study, we focus on the differences in metabolism of healthy donors and patients
with active RA in monocytes and monocyte-derived OCs.

Methods: Blood samples from patients (n=9) with active RA (DAS28 > 2.6) treated with conventional DMARDs and naive to
biologic therapy, and age and sex matched healthy donors, were collected. CD14+ monocytes were isolated from periph-
eral blood and differentiated into OCs with 25 ng/ml M-CSF and 25 ng/ml RANKL for 12 days in the presence or absence
of TNF to mimic inflammation. Monocytes and differentiated OCs were stained with 4 different metabolic dyes, namely
2-NBDG (glucose uptake), Bodipy FL C16 (fatty acid uptake), MitoTracker Deep Red FM (mitochondrial mass) and TMRM
(mitochondrial membrane potential). Cells were also fixed and stained with antibodies targeting key metabolic enzymes
including glucose transporter 1 (GLUT1), Acetyl-CoA carboxylase 1 (ACC1), Succinate Dehydrogenase Complex Flavopro-
tein Subunit A (SDHA), Glucose-6-phosphate dehydrogenase (G6PD), pyruvate kinase muscle isozyme (PKM), carnitine pal-
mitoyltransferase 1A (CPT1A), and cytochrome C (CytC). Samples were measured using a Cytek Aurora flow cytometer and
results were analysed using FlowJo software.

Results:We observed a significant increase in the metabolism of RA compared to healthy monocytes via all of the metabolic
assays: 2-NBDG (p=0.009), Bodipy FL C16 (p=< 0.0001), MitoTracker Deep Red FM (p=< 0.0001) and TMRM (p=0.004).
In contrast, preliminary data in an n=4, showed no significant differences in metabolic enzyme expression. To understand
whether the metabolic differences noted in monocytes were maintained in differentiated mature cells, we initially evaluated
the metabolism of OCs. Preliminary results in OCs showed a significantly higher uptake of glucose (2-NBDG, p=0.0003)
and fatty acid (Bodipy FL C16, p=0.04) in RA OCs compared to healthy. Further evaluation of monocyte-derived macro-
phages (M-CSF driven) also revealed a significantly higher uptake of glucose and fatty acid in RA-derived cells (p=0.02
and p=0.006, respectively). Finally, no major differences in mitochondrial mass and membrane potential were observed in
RA-derived osteoclasts or macrophages.
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Conclusion: In summation, RA monocytes have increased uptake of glucose and fatty acid which is maintained in differen-
tiated macrophages and OCs. This combined suggest an overall higher metabolic activity in RA myeloid compartment which
might contribute to bone resorption and inflammation in RA. Further studies are now required to determine the drivers of this
altered state and reveal potential novel pathways that could be therapeutically targeted to simultaneously decrease inflam-
mation and bone erosion.

Disclosure: P. Riedlova, None; L. Almeida, None; C. Ansalone, None; S. Sood, None; B. Everts, None;
C. Goodyear, None.
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Background/Purpose: Women develop RA ~3 times more often than men. The etiology of this sex difference remains
largely unexplained. Generation of anti-citrullinated protein antibodies (ACPA) has been demonstrated at mucosal sites in
individuals with RA and those at-risk for developing RA (At-Risk). However, most of the investigation in this area has focused
on the lung, gut and gingival mucosae, and none of this work has explained sex differences in RA. Our group previously
reported that anti-CCP-IgG antibodies are detectable in the female genital tract of premenopausal women with and without
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RA. Herein, we investigate citrullinated peptide-specific ACPA in the female genital tract of premenopausal women with and
without RA

Methods: We studied premenopausal women with classified RA (n=12), At-Risk for RA based on familial risk (n=12; 2 of
12 also serum anti-CCP+) and serum anti-CCP negative healthy controls (n=32). Cervicovaginal fluid (CVF) was self-
collected by participants. Paired serum and CVF were tested for IgG directed to 10 pairs of citrullinated and native peptides
using a bead-based array. Citrullinated peptide-specific ACPA were defined by antibody reactivity to the citrullinated peptide
greater than reactivity to the native peptide. We also performed immunohistochemical (IHC) staining for peptidylarginine dei-
minase (PAD)-2, an enzyme that citrullinates proteins, and histone H3, a known target of PAD2 with an established commer-
cial antibody available. PAD2 and citrullinated histones are both associated with RA and were examined in 10 uterine tissue
samples obtained from pre-menopausal women without RA following hysterectomy.

Results: Citrullinated-peptide specific CVF ACPA directed to fillagrin (48-65 cit2 cyclic) was highly prevalent across all
groups (33% RA, 50% At-Risk, 56% Controls, Figure 1), whereas citrullinated peptide-specific CVF ACPA directed to his-
tone H2A/a (1-20 cit cyclic) was more prevalent in RA (42% RA, 33% At-Risk, 9% Controls, p=0.04, Figure 1). CVF citrulli-
nated peptide-specific ACPA was not associated with age, smoking, contraception use or pregnancy history. There was
no correlation between citrullinated peptide-specific ACPA levels in CVF and paired serum in any group. IHC staining dem-
onstrated presence of PAD2 and citrullinated histones in all uterine tissue samples (Figure 2).

Conclusion:We demonstrate for the first time that citrullinated-peptide specific ACPA are present in the female genital tract
mucosa of pre-menopausal women with and without RA. While some CVF ACPA were highly prevalent in all women
(i.e., anti-cit-fillagrin), some CVF ACPA were specific for women with RA and At-Risk for RA (i.e., anti-cit-H2A/a). We also
found that PAD2 and citrullinated histone are highly expressed in uterine tissue of premenopausal women, supporting that
the enzymes and citrullinated peptides that can serve as antigenic targets of ACPA are present locally in the female genital
tract. Additional studies are needed to determine whether local ACPA generation in the female genital tract can transition
to systemic ACPA in some women, which could implicate immune dysregulation of this female-specific mucosal site in the
sex differences seen in RA.

Disclosure: D. Marcy, None; H. Rothfuss, None; A. Visser, None; J. Norris, None; V. Holers, Janssen; K. Deane,
Werfen; W. Robinson, None; B. Cherrington, None; K. Demoruelle, Boehringer-Ingelheim, Pfizer.
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Background/Purpose: Rheumatoid arthritis (RA) fibroblast-like synoviocytes (FLS) have joint-specific epigenetic and tran-
scriptome profiles. This is particularly notable for homeobox (HOX) genes, which contribute to joint formation during embryo-
genesis. Furthermore, HOX gene expression patterns are often maintained in adulthood. In this study we analyzed joint-
specific HOX gene regulation in hip- and knee-derived FLS. We then focused on HOXD10, which can regulate cell growth
and migration, to understand the mechanism of its joint-specific expression and its potential role in FLS function.

Methods: RA FLS lines were obtained from hip and knee synovial tissues at arthroplasty and used from passages 5 through
8. qPCR was performed to assess gene expression, regulation, and mRNA half-life. HOXD10 was silenced by siRNA (~70%
inhibition), and non-targeting siRNA was used as control. mRNA half-life was measured using actinomycin D to stop gene
transcription. Cell migration was evaluated using an in vitro wound healing assay. Analysis of HOXD10 epigenetic marks
was performed using our public ChIPseq data.

Results: Several HOX genes were differentially expressed in hip and knee join FLS. For example, HOXD10, HOXA13 and
HOXD9 mRNA were more highly expressed in knee than hip FLS (85±20-fold, P=0.01; 3.8±1.8-fold, P=0.023; and 7.4
±3.2-fold higher in knee, P=0.01, respectively). HOXA11 and HOXD3 mRNA expression were similar in FLS from the two
joints. Knee FLS also showed higher expression of noncoding RNAs in HOX loci than hip FLS (HOXA11-AS 4.0±0.6-fold,
P=0.003; and HOTAIR 1.7±0.1-fold higher in knee, P=0.02). Because differential HOXD10 expression was the greatest,
we focused on this gene for subsequent studies. First, we confirmed that HOXD10 regulates cell migration in PDGF-
stimulated FLS using siRNA knockdown (22±4.4% increase in hip FLS with HOXD10 deficiency, P=0.0006, and 15±6.3%
increase in knee, P<0.0.05). To study HOXD10 regulation, we stimulated FLS with TNF and noted increased HOXD10 tran-
scripts in both hip and knee FLS. The fold increase in gene expression was greater in hip than knee (7.2±2.2-fold induction in
hip and 2.2±0.3-fold induction in knee; P=0.03 for hip vs. knee). However, knee HOXD10 expression remained higher than
hip after TNF stimulation. To understand the mechanism of increased mRNA levels in knee FLS, we evaluated the transcript
half-life. HOXD10 mRNA half-lives were similar in hip and knee FLS (t1/2 of 11 and 9 h, respectively, P=0.74). Evaluation of
HOXD10 epigenetic marks in the promoter region showed increased H3K27ac and H3K4me3 peaks in knee FLS compared
with hip FLS consistent with increased transcription in the former.

Conclusion: HOXD10 expression is constitutively higher in knee FLS than hip FLS and is highly induced by TNF. The mech-
anism of differential expression is mostly likely related gene transcription rather than mRNA degradation. Embryonic epige-
netic imprinting might contribute to differences in joint-specific FLS behavior. HOX genes expression profiles might
contribute to the patterns of joint involvement in arthritis and joint-specific responses to therapy.
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Background/Purpose: Rheumatoid arthritis (RA) fibroblast-like synoviocytes (FLS) display an aggressive
behavior. Previous studies have implicated cadherins in FLS function in this phenotype, which are type I transmembrane
proteins involved in cell-cell interactions. Cadherin 11, in particular, is a key adhesion molecule that regulates FLS homotypic
aggregation in the synovial intimal lining. We evaluated the expression and epigenetic marks of other cadherins in FLS and
identified cadherin 6 (CDH6) as a gene of interest in RA. CDH6 is a type II cadherin and is associated with high expression
in renal carcinomas. It also plays a role in cancer progression by regulating migration, invasion, and cell growth. To under-
stand a potential role for CDH6 in RA, we investigated the expression, regulation, and function of CDH6 in RA FLS.

Methods: FLS were cultured from RA and osteoarthritis (OA) synovium collected at arthroplasty and were used in passages
5-8 (n=17 and n=6, respectively). Analysis of CDH6 epigenetic marks in RA and OA FLS was performed using our previous
reported FLS public databases, including ChIPseq and RNAseq. CDH6 protein and gene expression were determined by
Western blot analysis and RT-qPCR (reported as Relative Expression Units (REU)). For functional studies, CDH6 was
silenced using siRNA (inhibition of 95% transcript and 73% protein) and non-targeted siRNA was used as a control (CT).
RA FLS function was determined after knockdown in the following assays: migration (wound healing assay), cell growth
(MTT assay), and invasion (Matrigel membrane). MMP-1, MMP-3, and IL-6 expression were determined in TNF-stimulate
FLS (50ng/ml at 6h) by qPCR.

Results: The epigenetic analysis of RA and OA FLS showed a differential histone mark (H3K4me3) peak
the CDH6 promoter in RA FLS compared with OA FLS. This mark is associated with an active promoter and is located near
the transcription start site. CDH6 gene was expressed in cultured FLS and was significantly higher in RA FLS (2.9±1.7 REU)
compared with OA FLS (0.08±0.02 REU) (P=0.002). We then confirmed that CDH6 protein and mRNA are expressed in RA
synovial tissue extracts. TGFβ (20ng/ml) increased CDH6 expression after 6h in cultured RA FLS (3.2±0.6 fold increase,
P< 0.05). In medium alone, silencing CDH6 inhibited RA FLS migration (26±5% inhibition, P< 0.01), cell growth (30±8.3%
inhibition, P< 0.01), and invasion (18±6% inhibition, p=0.03). After PDGF (10ng/ml) stimulation, CDH6 deficiency also signif-
icantly decreased FLS migration (34±7% inhibition, P< 0.01), and cell growth (23±7% inhibition, p< 0.01). However, CDH6
knockdown did not change TNF-stimulated MMP-1, MMP-3, or IL-6 gene expression.

Conclusion: Using unbiased epigenetic and transcriptomic data, we discovered that the novel adhesion molecule CDH6 is
highly expressed by RA FLS. It also is poised for further induction due to a histone mark near the gene promoter. This novel
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cadherin also promotes RA FLS migration, cell growth, and invasion in vitro. These data suggest that CDH6 contributes to
RA pathogenesis by regulating FLS aggressive behavior.

Disclosure: C. Machado, None;H. Lee, None; S. Sendo, None;N. Perumal, Eli Lilly;W.Wang, None;D. Boyle, None;
G. Firestein, Eli Lilly.
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Background/Purpose: Synovial fibroblasts are key players in rheumatoid arthritis (RA) where they secrete inflammatory
cytokines and directly instigate cartilage and bone destruction. However, most treatments are directed at lymphocyte popu-
lations, while none directly target these fibroblasts. Here, we report that non-canonical Wnt signaling drives a strong inflam-
matory gene expression signature among synovial fibroblasts that is associated with R-spondin 3 (RSPO3) and Dickkopf-
related protein 3 (DKK3) expression gradients and correlated with RA and other inflammatory diseases.

Methods: We used single-cell and bulk RNA sequencing data from the Accelerating Medicines Partnership RA/SLE Net-
work and the Roche Fibroblast Network Consortium to assess Wnt pathway member expression and gradients. We devel-
oped Wnt activation signatures using multivariate regression analysis of RNA sequencing data from human RA synovial
fibroblasts stimulated in vitro with a combination of Wnt ligands at various doses and timepoints. We performed immunoflu-
orescence on human RA synovial samples derived from clinical biopsy.

Results: In OA and RA synovium, Wnt pathway members are primarily expressed by fibroblasts (Fig. 1A). We investigated
the effects of Wnt activation through RNA sequencing of human RA synovial fibroblasts stimulated with Wnt ligands
in vitro. We identified genes that show a dose-responsive association with Wnt stimulation (Fig. 1B) and, unexpectedly, we
found a striking enrichment of inflammation pathways (Fig. 1C). Furthermore, we identified an axis defined by reciprocal gra-
dients of expression of RSPO3 and DKK3 that is orthogonal to the Notch-mediated lining-sublining gradient (Fig. 1D). We
utilized our in vitro Wnt stimulation results to generate a Wnt enrichment score and found that expression of the positive
Wnt regulator RSPO3 is associated with enhanced non-canonical Wnt pathway scores as well as activation markers
(Fig. 1E). Moreover, donor-specific enhancement of Wnt5a and RSPO3 signatures was associated with decreased enrich-
ment of signatures for DKK3, a putative Wnt inhibitor (Fig. 1F). We sought to identify the clinical relevance of this transcrip-
tional gradient and validated the divergent protein expression of RSPO3 and DKK3 in synovial fibroblasts using
multispectral immunofluorescence of human RA synovial biopsies (Fig. 2A). In synovial fibroblast bulk RNA sequencing data,
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RSPO3 signatures are correlated with Wnt5a signatures and show enhancement in active RA compared to OA, while DKK3
signatures are decreased in RA (Fig. 2B and 2C). Furthermore, in fibroblasts from salivary gland, lung, and gut from patients
with Sjogren’s disease, interstitial lung disease (ILD), and inflammatory bowel disease (IBD) compared with controls, RSPO3
and DKK3 show distinct expression patterns (Fig. 2D) with an association of Wnt5a and RSPO3 signatures in inflamed gut
tissue (Fig. 2E).

Conclusion:We demonstrate that a Wnt-associated transcriptional gradient defined by Wnt modulators RSPO3 and DKK3
represents a novel mechanism associated with RA fibroblast inflammatory pathology. This work builds on existing ground-
work for a class of stromal-targeted therapeutics for RA and other inflammatory diseases.

Figure 1:Wnt signaling induces the expression of an inflammatory fibroblast signature and its activation is positively associated with expression of
Wnt activator RSPO3. A) Wnt receptors and modulators in synovium are mainly expressed on fibroblasts including RSPO3 and DKK3. (B) Linear
regression analysis of synovial fibroblasts incubated with Wnt ligands across concentrations and time points identifies genes that show increased
expression in a dose-dependent manner, and (C) gene enrichment analysis reveals enhancement of genes related to inflammatory cytokine activ-
ity. (D) Stromal-directed single-cell data set shows DKK3 and RSPO3 exhibit reciprocal patterns of expression delineating a Wnt transcriptional
axis that is orthogonal to the lining-sublining gradient defined by Notch. (E) Expression of Wnt enhancer RSPO3 is associated with an augmented
non-canonical Wnt signature and the expression of cytokine and activation related genes as evaluated by gene enrichment analyses. (F) Gene sig-
natures in synovial fibroblasts from individual donors show Wnt5a and RSPO3 signatures are positively correlated while DKK3 signature is recip-
rocally expressed. There is an enrichment of RSPO3 and Wnt5a signatures in RA fibroblasts.
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Figure 2: TheWnt-mediated transcriptional gradient in synovial fibroblasts demarcated by RSPO3 and DKK3 is associated with rheumatoid arthri-
tis and other inflammatory diseases. A) Histologic analysis of Rspo3 and Dkk3 confirm protein expression of these markers on fibroblasts and a
reciprocal pattern of expression. (B) Analysis of bulk RNA sequencing from AMP Phase 1 reveals that inflammatory RA synovial fibroblasts show
higher Wnt5a and RSPO3 enrichment scores, which are positively correlated with one another. (C) DKK3 enrichment scores are conversely
decreased in RA synovial fibroblasts, and the DKK3 signature is negatively correlated with the non-canonical Wnt signature. (D) Single-cell RNA
sequencing analyses reveal that DKK3 and RSPO3 have distinct patterns of expression in salivary gland fibroblasts from patients with Sjogren’s
disease and sicca symptoms, lung fibroblasts from patients with ILD and controls, and gut fibroblasts from patients with IBD patients and controls.
(E) Pseudobulk analysis of gut fibroblasts from individual patients show a correlation of RSPO3 and Wnt5a enrichment scores, and Wnt5a scores
are enhanced in fibroblasts from inflamed IBD gut tissue compared with non-inflamed IBD gut tissue and controls.
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Background/Purpose: The formation of citrullinated (CIT) proteins is catalyzed by a calcium-dependent peptidyl arginine
deiminase (PAD). In rheumatoid arthritis (RA), synovial macrophages are main contributors of PAD2 expression and the for-
mation of CIT proteins. Studies from our laboratory have demonstrated that malondialdehyde-acetaldehyde (MAA) modified
proteins co-localize with CIT proteins and generate pro-inflammatory (M1-like) and pro-fibrotic (M2-like) responses by mac-
rophages. To identify whether the observed effects of MAA-modified proteins are mediated by PAD activity, we examined
the effects of PAD inhibition on macrophages exposed to MAA modified fibrinogen (FIB) with respect to cell polarization,
PAD2 expression and protein citrullination.

Methods: Phorbol 12-myristate 13-acetate (PMA)-treated U-937 cells (M0 macrophages) were first stimulated with native
or MAA-modified FIB followed without and then in the presence of the pan-PAD inhibitor (BB-Cl-Amidine; BB-CLA). Cell
lysates were evaluated for PAD2, citrulline (CIT), phosphorylated Akt (pAkt), vimentin (VIM), and β-actin (bA) using Western
Blot, quantifying the most prominent CIT bands. The density of corresponding bands was measured and normalized to val-
ues of β-actin. Additionally, RNA was isolated from stimulated M0 cells and evaluated for M1 (CD192, CX3CR1) and M2
(CD163, CD206) markers, and PAD (PAD2, PAD4) enzymes. Relative quantity (Rq) of each marker was reported.

Results: In the absence of BB-CLA and compared to stimulation with unmodified FIB, M0 cells stimulated with FIB-MAA
demonstrated increased expression of PAD2 (4-fold, p< 0.001; Fig.1A,B), 75 kDa CIT protein (6-fold, p< 0.001; Fig.1A,C),
pAkt (3.5-fold, p< 0.001; Fig.1A,D), and VIM (2.5-fold, p< 0.001; Fig.1A,E). The two most prominent CIT bands were at
75 kDa and ~57 kDa, confirmed to be PAD2 and VIM, respectively. In the presence of BB-CLA, cellular responses to FIB-
MAA were significantly attenuated and approached that observed with unmodified FIB. RT-PCR studies following FIB-
MAA treatment of M0 cells in the absence of BB-CLA showed increased mRNA levels of CX3CR1 (1.5-fold, p< 0.05;
Fig.2), CD163 (3-fold, p< 0.001), CD206 (2-fold, p< 0.001), PAD2 (5-fold, p< 0.001), and PAD4 (3-fold, p< 0.001). In the

Figure 1. Western Blot from stimulated M0 cells. M0 cells were stimulated with modified fibrinogen for 48 hours. BB-CLA: BB-Cl-amidine, CIT:
citrullination, FIB: fibrinogen, FIB-MAA: fibrinogen-MAA, PAD: peptidyl-arginine deiminase, pAKT: phosphorylated serine/threonine protein kinase
(Akt), VIM: vimentin. (A) Cell lysates were probed with anti-PAD2, anti-CIT, anti-pAkt, anti-VIM, and anti-β-actin antibodies. Densitometry of nor-
malized values to β-actin of (B) PAD2, (C) 75 kDa citrullination band for CIT, (D) pAkt, and (E) VIM. The data is represented as a mean densitometry
normalized value. Tukey’s post-hoc test comparisons are illustrated between treatment groups, and only significant differences are illustrated:
****p<0.001.
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presence of BB-CLA and FIB-MAA treatment, the mRNA levels for M1 markers (CD192, CX3CR1) and PAD2/4 decreased
significantly. In contrast, mRNA levels for M2 markers (CD163, CD206) increased significantly in the presence of BB-CLA
compared to FIB-MAA treatment alone. Effects of BB-CLA treatment on cells exposed to unmodified FIB were similar.

Conclusion: This study and others by our group show that human macrophages exposed to MAA-modified fibrinogen
increase PAD2 and vimentin expression and potentially leads to their citrullination. Importantly, these effects are attenuated
with PAD inhibition, which appears to simultaneously shift the balance from a M1 pro-inflammatory response to a M2 pro-
fibrotic response. These observations demonstrate that the biological effects of MAA-modified proteins on macrophage
function can be altered with PAD inhibition, a strategy that could potentially be refined and harnessed in RA management.

Disclosure: n. Aripova, None; M. Duryee, None; c. hunter, None; G. Thiele, None; T. Mikuls, Gilead Sciences,
Bristol-Myers Squibb, Horizon, Sanofi, Pfizer Inc.
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Background/Purpose: Synovial lining fibroblasts secrete factors into the joint cavity that promote joint lubrication1. In
inflammatory arthritis, sublining fibroblasts undergo marked expansion while lining fibroblasts are lost, leading to joint dam-
age2,3,4. While we previously reported the role of Notch signaling in driving sublining fibroblast differentiation, molecular sig-
nals driving lining fibroblasts remain unknown.

Figure 2. RT-PCR for M1 and M2 markers and PAD from stimulated U-937 cells. BB-CLA: BB-Cl-Amidine, FIB: fibrinogen, FIB-MAA: fibrinogen-
MAA, PAD: peptidyl arginine deiminase. M1 markers: CD192, CX3CR1; M2 markers: CD163, CD206; PADmarkers: PAD2 and PAD4. The data is
represented as a mean (standard deviation) of Relative quantity (Rq) markers. Red boxes represent increased mRNA levels, while green boxes
represent decreased mRNA levels. All the values are compared to FIB. *p<0.001, #p<0.05, n=3.
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Methods:

1. Patient-derived organoids. We developed an en-block, patient-derived organoid to culture synovial tissue that retains fibroblast
heterogeneity ex vivo.

2. Micromass model. We resuspended cultured synovial fibroblasts in Matrigel to create an in vitro 3D model.
3. Phenotypic analyses. We employed live imaging of organoids, histology, and single-cell RNA sequencing (scRNAseq) to charac-

terize fibroblast phenotypes.
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Results:We unexpectedly observed that the addition of a glycogen synthase kinase 3 inhibitor (GSK3i) induces compaction
of synovial fibroblasts within the tissue resembling synovial lining in patient-derived organoids (Fig 1A). The effect of GSK3i
on compaction of synovial lining was recapitulated synovial micromass where fibroblasts exposed to GSK3i formed a dense,
compacted cellular network (Fig 1B). To determine the transcriptional changes induced by GSK3i, we performed scRNA-
seq and found GSK3i induced expression of lining fibroblast markers podoplanin (PDPN) and cadherin-23 (CDH23)5, con-
sistent with a switch to a lining-like fibroblast phenotype (Fig 1C). The effect of GSK3i on lining fibroblast differentiation
and compaction phenotype is reversible, as removal of GSK3i treatment induced a loss of lining fibroblast compaction
(Fig 2A) and reduction in expression of lining fibroblast markers (Fig 2B), indicating that at a morphological and transcrip-
tional level, fibroblast differentiation is reversible and active signaling is necessary to maintain a lining-like phenotype.

Conclusion:Our studies show that GSK3i induces a phenotypic and transcriptional switch towards synovial lining-like fibro-
blasts. Further investigations are underway to identify transcription factors necessary for lining fibroblast differentiation. Iden-
tification of transcriptional regulators will shed light on the molecular mechanism behind fibroblast heterogeneity and provide
therapeutic targets for restoring synovial lining function in inflammatory arthritis.

1. Bartok, B. & Firestein, G. S. Fibroblast-like synoviocytes: key effector cells in rheumatoid arthritis. Immunol. Rev.
233, 233–255 (2010).
2. Mizoguchi, F. et al. Functionally distinct disease-associated fibroblast subsets in rheumatoid arthritis. Nat. Commun.
9, 789 (2018).
3. Zhang, F. et al. Defining Inflammatory Cell States in Rheumatoid Arthritis Joint Synovial Tissues by Integrating
Single-cell Transcriptomics and Mass Cytometry. doi:10.1101/351130.
4. Wei, K. et al. Notch signaling drives synovial fibroblast identity and arthritis pathology. Nature 582, 259–264 (2020).
5. Zhang, F. et al. Cellular deconstruction of inflamed synovium defines diverse inflammatory phenotypes in rheuma-
toid arthritis. bioRxiv 2022.02.25.481990 (2022) doi:10.1101/2022.02.25.481990.
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Background/Purpose: Favoring apoptosis of neutrophils infiltrating the joints of patients suffering from rheumatoid arthritis
(RA) and perpetuating inflammation has recently been discussed as an alternative therapeutic strategy. We therefore wanted
to identify the dysregulated molecular pathways of cell death in neutrophils of patients with RA.
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Hierarchical clustering of differentially expressed proteins (rows) and samples (columns) based on their distance using Pearson correlation. C =
blood neutrophils of healthy controls – A = blood neutrophils of RA patients – J = joint neutrophils of RA patients. Color intensity indicates expres-
sion levels. The heatmap is coded red for increasing and green for decreasing. The colored bar on the bottom indicates how the heat map colors
are related to the standard score (z-score).

Principal component analysis performed on logged LFQ (label free quantification) values of differentially expressed proteins segregates cytosol of
blood neutrophils of healthy controls (grey), blood neutrophils of RA patients (green) and joint neutrophils of RA patients (blue).
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Methods:We performed a proteomic analysis of the cytosolic proteins of neutrophils isolated from the blood of 3 healthy
donors, 3 RA patients in remission and from the synovial fluid of 4 RA patients with a disease flare. Functional analysis was
generated through the use of the software Ingenuity Pathway Analysis (IPA). Results were then confirmed by western blot
analysis.

Results: Our proteomic analysis identified 2232 quantified proteins overall, out of which 64 were differentially
expressed between RA blood and joint neutrophils. 43 were differentially expressed between RA blood and control
blood and 83 were differentially expressed between RA joint and control blood neutrophils. Based on the differen-
tially expressed proteins, IPA suggested a dysregulation of the death pathways in neutrophils isolated from blood
and joint of RA patients. Most importantly, ferroptosis was one of the main signaling pathways modified in joint neu-
trophils of RA patients compared to blood neutrophils of healthy controls. Further, the pathway of pyroptosis was
suggested to be disturbed in joint neutrophils compared to both blood neutrophils of RA patients as well as healthy
controls. We identified seven proteins involved in ferroptosis that were differentially expressed between the three
groups: arachidonate 15-lipoxygenase (ALOX15), ferritin heavy chain (FTH1), ADP-ribosylation factor 1, 4,
5 (ARF1, ARF4, ARF5), histone macro-H2A (MACROH2A1), cysteine-tRNA ligase (CARS1). Preliminary results of
our western blot analysis confirmed the different expression of two proteins involved in ferroptosis (FTH1 and
ALOX15).

Conclusion: We herein uncover that ferroptosis-associated proteins are dysregulated in neutrophils from patients with
RA. Our results suggest that this pathway could be a future track of research for novel treatment strategy to achieve a
short-term remission substituting corticosteroids, thus reducing their side effects.

Disclosure: J. Amsler, None;C. Beaudouin, None;M. LeGall, Chugaï-Roche;G. Falgarone, None; F. Rannou, None;
L. Tourneur, None; V. Witko-Sarsat, None.
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Background/Purpose: It is still unclear whether Natural Killer (NK) and Natural Killer T (NKT) cells play a pathogenic or pro-
tective role in Rheumatoid Arthritis (RA). There is no data on the effect of methotrexate (MTX), which is the first line of therapy
for RA, on NK and NKT cells and their immunophenotypic subsets.

Methods: Two groups of RA patients (2010 ACR/EULAR criteria) aged 18-60 years - Treatment naïve RA with active dis-
ease (SJC≥2, TJC≥4) and MTX-treated RA (≥15 mg/week MTX for ≥6 months)- were included, along with age-and-sex-
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matched healthy controls (HC). Peripheral blood (PB) (and synovial fluid (SF), where available) mononuclear cells (MCs) were
isolated through Ficoll Histopaque density gradient centrifugation, and the proportion of NK cells (CD56+CD3-), their subsets
(CD56dimCD3-, CD56briCD3-, CD56+CD16+CD3-) and NKT cells (CD56+CD3+) were quantified through flow cytometry and
compared between groups.

Results: A total of 138 subjects [68 naïve RA, 47 MTX-treated RA, and 23 HC; mean age 42 (10) years, 118 (85%) females]
were included. Mean DAS28-ESR in naïve RA and MTX-treated RA was 6.2 (1.0) and 4.8 (1.0), respectively. The proportion
of PB NK cells was found to be lower (p=0.009) in MTX-treated RA (7.8%) compared to naïve RA (11.5%) and HC (12%)
(Figure 1A), while the proportion of NKT cells was similar in the three groups (3.75%, 4.6% and 5.1%) (Figure 1B). On NK cell
subset analysis, CD56dimCD3- and CD16+CD56+CD3- cells were lower in MTX-treated RA (7.1%, p=0.01 and 6.4%,
p=0.02 respectively) compared to naïve RA (10% and 9.7%) and healthy controls (11.4% and 10.3%), while the
CD56briCD3- population was similar across all three groups (Figure 1C-E). SFMCs were available for 9 RA patients. Compar-
ison of PB and SF NK and NKT cells showed that SFNK had a significantly lower proportion of dual positive
(CD16+CD56+CD3-) NK cells (33%) compared to PB (91%, p=0.01), suggesting a predominant secretory rather than a cyto-
toxic phenotype of SFNK cells.

Figure 1: Comparison of the proportion of NK cells (A), NKT cells (B), and immunophenotypic subsets of NK cells [CD56briCD3- (C),
CD56dimCD3- (D), CD56+CD16+CD3- (E)] in the three groups.
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Conclusion: Peripheral blood and synovial fluid have contrasting NK cell immunophenotypes. Treatment with MTX reduces
the proportion of peripheral blood NK cells, particularly the CD56dimCD3- and CD16+CD56+CD3- (dual positive) subsets, in
patients with active RA.

Disclosure: S. Jain, None; B. Laishangtham, None; A. Khullar, None; B. Saikia, None; V. Dhir, None.
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Background/Purpose: Synovial fibroblasts in rheumatoid arthritis (RA) secrete inflammatory cytokines and chemokines,
invade and degrade cartilage, and make pannus formation. Synovial fibroblasts characterized by the expression podoplanin
(PDPN) are composed three functionally distinct subsets, CD34-THY1-, CD34-THY1+, and CD34+THY1+ population. It is
reported that the phenotypical and functional characterization of synovial fluid (SF) derived fibroblast do not deviate from
synovial tissue fibroblast. The objective of this study is to investigate phenotypic characterization of SF derived fibroblast
and the difference of subsets proportion in clinical features of RA.

Methods: We consecutively collected the SF samples aspirated from knee joint of RA patients at the new-onset or at the
flare. The SFs were centrifuged and the cell pellets were resuspended in medium. The attached cells were cultured until
80% confluent growth was observed, and cells were harvested and passaged. Flow cytometry was performed by triple
staining with PDPN, CD34 and THY1. The data are expressed as median (25-75 percentile).

Results: We got the SFs from 37 patients with RA. At the primary culture, CD34-THY1+ and CD34-THY1- were major sub-
sets [36.1% (9.5-66.0) and 61.6% (24.0-84.6), respectively] in PDPN+

fibroblasts [11.2% (5.2-23.2)]. The proportion of
CD34-THY1+ subsets in new-onset group (n=25) was higher those in flare group (n=12) [58.7% (16.4-79.2) and 13.8%
(8.8-33.5), respectively, p< 0.001]. The proportion of CD34-THY1- subsets in flare group was higher those in new-onset
group [78.3% (62.8-86.4) and 39.1% (7.8-78.2), respectively, p< 0.001]. Furthermore, the proportion of CD34-THY1+ sub-
sets in seronegative RA (n=18) was higher than those in seropositive RA (n=19) [58.7% (23.0-80.5) and 18.9% (7.5-43.0),
respectively, p< 0.05]. By passaging from P0 to P2 (n=22), the proportion of PDPN+

fibroblasts was increased. The propor-
tions of CD34+THY1+ and CD34-THY1+ subsets were also increased, while the proportion of CD34-THY1- was decreased.
Comparing these differences between the new-onset group (n=13) and the flare group (n=9), the proportion of PDPN+

fibro-
blasts in the new-onset group was increased with a statistically significant difference. In addition, the proportions of CD34+-

THY1+ and CD34-THY1+ subsets in the flare group were statistically significantly increased.
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Conclusion: These data show that the major subset proportion of SF-derived fibroblasts is different between at the new-
onset and at the flare, or seropositive and seronegative. Moreover, the subset of CD34-THY1+ and CD34+THY1+ have pro-
liferative phenotype. The difference of SF-derived fibroblast subsets proportion may be involved in clinical features in RA.

Disclosure: K. Wakabayashi, None; T. Isozaki, None; K. Shimizu, None; K. Kawamori, None; N. Konishi, None;
S. Nishimi, None; S. Ishii, None; S. Ohta, None; T. Kasama, None.
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Figure 1. PCR for mRNA levels of inflammation and initiation fibrosis markers from stimulated HFLS-RA cells. HFLS-RA cells were stimulated with
either supernatants from modified antigens treated U937 cells or with directly modified antigens. The data is represented as mean (standard devi-
ation) of relative quantity (Rq) of fibrosis markers. All the values are compared to native protein. #p<0.05, *p<0.001, n=3.
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Background/Purpose: Cellular interactions between synovial macrophages and human fibroblast-like synoviocytes (HFLS)
contribute to articular inflammation and fibrosis in rheumatoid arthritis (RA), leading to subsequent joint destruction. We have
previously shown that malondialdehyde-acetaldehyde (MAA) and citrulline (CIT) modified antigens co-localize in RA synovial
tissues. However, the mechanisms by which MAA and CIT modified proteins affect cellular interactions between macro-
phages and fibroblasts have not been well delineated. The purpose of this study was to identify fibrotic gene expression
by HFLS-RA cells in response to: 1) Direct stimulation with MAA and/or CIT modified fibrinogen (FIB); or, 2) Indirect stimula-
tion using secreted soluble factors from macrophages stimulated with MAA and/or CIT modified FIB.

Methods: In a previous study of HFLS-RA cells, the expression of 763 genes using the NanoString® Human Fibrosis Panel
was evaluated and top 9 genes expressed were used for further evaluation (Maloley P et.al, 2021). In this study, HFLS-RA
cell line was treated with either MAA and/or CIT modified FIB or with supernatants from human macrophage (U-937 cells)
that had been collected after stimulation with modified FIB. RNA was isolated 8 hours post-treatment to determine the
mRNA levels using RT-PCR. Genes were categorized into four groups (inflammation, initiation, modification, and prolifera-
tion) based on their role in the fibrotic pathway, with several genes exerting influence on multiple pathways. The mean of
the relative quantity (Rq) of expression for each gene was reported. All the values were compared to the stimulation with
native FIB.

Results: Direct antigen stimulation of HFLS-RA with FIB-CIT demonstrated an amplification of inflammation and initiation
genes (Fig.1); MMP-9 (2-fold, p< 0.001 vs. FIB), IL-1β (12-fold, p< 0.001), IL-6 (26-fold, p< 0.001), and FGF2 (4-fold,
p< 0.001). HFLS-RA treated with FIB-MAA-CIT amplified the same genes as FIB-CIT, but to a lesser extent. Direct stimula-
tion of HFLS-RA with FIB-MAA significantly decreased IL-1β and IL-6 gene expression (Fig.1). In contrast, exposure of

Figure 2. PCR for mRNA levels of modification and proliferation fibrosis markers from stimulated HFLS-RA cells. HFLS-RA cells were stimulated
with either supernatants from modified antigens treated U937 cells or with directly modified antigens. The data is represented as mean (standard
deviation) of relative quantity (Rq) of fibrosis markers. All the values are compared to native protein. #p<0.05, *p<0.001, n=3.
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HFLS-RA to macrophage supernatants generated from stimulation with FIB-CIT or FIB-MAA-CIT led to increased expres-
sion of modification and proliferation genes; MMP-9, MMP-10, MMP-12, FGF2, EGR1, and PDGFB (Fig.2). When HFLS-
RA were treated with U937 supernatants from FIB-MAA stimulated macrophages, MMP-9, IL-1β, IL-6, EGR1, PDGFB,
and MMP-10, MMP-12 genes were increased compared to native FIB.

Conclusion: Our studies demonstrate that HFLS-RA cells exposed to MAA and/or CIT modified FIB primarily upregulated
markers of inflammation and initiation. However, treatment with macrophage supernatants generated following stimulation
with the same modified antigens shifted fibroblast gene expression towards modification and proliferation. These studies
showed clearly differentiated responses that both direct antigen stimulation and macrophage interactions are necessary to
engage all 4 relevant pathways involved in fibroblast-mediated joint damage that characterizes RA.

Disclosure: n. Aripova, None; M. Duryee, None; c. hunter, None; E. Daubach, None; E. Ryan, None; G. Thiele,
None; T. Mikuls, Gilead Sciences, Bristol-Myers Squibb, Horizon, Sanofi, Pfizer Inc.
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Background/Purpose: Rheumatoid arthritis (RA) is a systemic autoimmune disease with synovial inflammation as the main
pathological feature, and can eventually lead to irreversible joint or organ damage. Synovial macrophages (SMs) and synovial
fibroblasts (SFs) play important roles in the occurrence and development of synovitis by secreting large amounts of cyto-
kines and conducting crosstalk with various cells. However, understanding of the synovial inflammatory microenvironment
and the mechanism for synovial cell activation remains limited, and there are no effective treatment methods that directly tar-
get synovial cells. The purpose of our study is to comprehensively and systematically explore the mechanism for Sema-
phorin 5A-mediated abnormal SF activation in RA.

Methods: Semaphorin 5A expression was assessed by ELISA, immunohistochemistry, immunofluorescence, quantitative
polymerase chain reaction (qPCR), and western blotting in synovial fluid and synovial tissue samples from RA patients, oste-
oarthritis (OA) patients, and healthy controls. SF activation was evaluated by qPCR, CCK-8, wound healing, transwell, and
flow cytometry assays. Transcriptome sequencing and protein array analyses were conducted to explore the regulatory
pathway. Ferroptosis was observed by transmission electron microscopy, while lipid peroxidation was detected by MDA
levels and C11-BODIPY 581/591 fluorescence intensity. Western blotting and transient small interfering RNA knockdown
were performed to examine the regulatory role of Semaphorin 5A for SF activation in RA via PI3K/Akt/mTOR signaling.

Results: Semaphorin 5A levels were significantly higher in synovial fluid and synovial tissue from RA patients compared with
OA patients (Figure 1A-1D). The increased Semaphorin 5A in RA synovial fluid was derived from CD68+ synovial macro-
phages (Figure 1E), and the elevation led to increased binding between Semaphorin 5A and Plexin-A1/B3 receptors,
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thereby promoting cytokine secretion, proliferation, and migration, and decreasing apoptosis (Figure 2). Omics analyses
revealed that Semaphorin 5A activated the PI3K/AKT/mTOR signaling pathway and inhibited ferroptosis. The stimulatory
effect of Semaphorin 5A was abolished by pathway inhibitors. Morphologically, transmission electron microscopy results
showed that Semaphorin 5A could significantly eliminate the mitochondrial diminution, membrane density increased and
crest ruptured of SFs induced by ferroptosis inducer RSL3. Mechanistically, Semaphorin 5A enhanced GPX4 expression
by activating the PI3K/AKT/mTOR signaling pathway, thus suppressing ferroptosis of RA SFs (Figure 3).

Conclusion: In conclusion, our study provided the first evidence that elevated Semaphorin 5A in RA synovial fluid promotes
SF activation by suppressing ferroptosis through the PI3K/AKT/mTOR signaling pathway.

Figure 1. Semaphorin 5A is elevated in RA, especially in SMs.
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Figure 2. Semaphorin 5A promotes cytokine secretion, cell proliferation, and cell migration and decreases apoptosis of SFs.
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Background/Purpose: The detection of anti-citrullinated protein antibodies (ACPA) is associated with increased risk for
development of future Rheumatoid Arthritis (RA). The biological events that underpin the loss of immune tolerance and the
progression toward pathogenic autoimmunity remain unclear. We sought to identify changes in circulating cytokine/
chemokine networks that are associated with the presence and persistence of ACPA, and with the progression towards
inflammatory arthritis in an at-risk cohort of first-degree relatives (FDR) of RA patients.

Methods: We studied baseline serum samples from a cohort of at-risk FDR (n = 147) and quantified serum cytokines/
chemokines using a 48-plex platform. Longitudinal outcomes were defined on the basis of ACPA status and progression
into inflammatory arthritis (IA). K-means clustering, differential expression, and principal components analysis were used to
identify group level differences. A co-expression module analysis was used to identify enriched networks. ACPA Fab glyco-
sylation was calculated as a % of total IgG. A Random Forest (RF) machine learning approach was used to classify ACPA
positive individuals. Network analysis was used to understand underlying biological processes based on protein expression.

Results: Baseline demographics were balanced between ACPA positive (n = 48) and ACPA negative FDR (n = 99). We
defined 6 proteomic clusters, with enrichment of ACPA positive samples in cluster 6 (p < 0.0001). As such, 23 of 24 differen-
tially expressed proteins in ACPA positive samples were upregulated, including CCL11, IFNg and IL1b. A co-expression net-
work was identified, and protein network member expression (n = 23 members) was higher in baseline ACPA positive sera

A serum protein module score measured in baseline serum samples is associated with progression into inflammatory arthritis in FDR of RA
patients. The score was not significantly different between ACPA FDR who underwent seroconversion and ACPA negative FDR.
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(p = 0.0005) and in individuals who progressed into IA (p = 0.0003), but not those who subsequently became seronegative
for ACPA during the observation period. The co-expression network correlated with ACPA Fab glycosylation % (R = 0.49,
p = 0.049), a known marker of future disease progression. RF achieved an area under the curve of 0.767 to classify ACPA
positive sera in a test dataset. Network analysis revealed upregulation of JAK-STAT signalling in those at highest risk to
develop future IA, along with several drugs that may modulate this pathway.

Conclusion: A serum proteomic analysis focused on cytokine/chemokine networks provides a rich dataset with which to
better understand biological processes in pre-clinical RA. This approach allowed us to identify key pathways that were asso-
ciated with ACPA seropositivity, and progression towards IA onset. A combination of ACPA and the identified serum bio-
markers, may increase the precision with which to predict future RA in at-risk individuals.

Disclosure: L. O’Neil, None; X. MENG, None; C. McFadyen, None; M. Fritzler, Mitogen Diagnostics Corporation;
H. El-Gabalawy, None.
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Background/Purpose: Rheumatoid arthritis (RA) is a common chronic inflammatory disorder characterized by bone ero-
sions and progressive joint destruction. Genetic, epigenetic and environmental factors may induce self-tolerance break-
down, inducing autoimmunity. Killer Cell Immunoglobulin Receptors (KIR) are expressed on NK and T cytolytic cells, and

A serum protein module score correlated with ACPA IgG Fab glycosylation.
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recognize human leukocyte antigens class-I (HLA-A, -B, and -C). KIR/HLA interactions are important in self-tolerance
maintenance, regulating the function of cytolytic cells. KIR gene cluster is located on chromosome 19q13.4 and
behaves in a polygenic and polymorphic fashion. Near 100 KIR haplotypes have been described and are broadly clas-
sified in Haplotype-A (with a fixed group of genes, mainly inhibitory KIRs) and Haplotype-B (more diverse and with more
activating KIRs). Every individual has two KIR haplotypes, each formed by a telomeric and a centromeric set of A or B
KIR genes.

Methods: Case control study of allelic frequency of KIR and type I HLA genes in 151 RA patients and 150 healthy con-
trols from south-eastern Spain. DNA was extracted from peripheral blood samples. KIR/HLA-I genotyping was per-
formed by PCR-SSP/SSO. HLA-C genotypes were classified into C1 (Asn80) and C2 (Lys80), KIR haplotype was
classified into A and B. Specific combinations of KIR were analysed to explore centromeric and telomeric A and B
haplotypes.

Results: KIR2DL5 (p=0.049, OR=1.6, 1.01-2.53), KIR2DS3 (p=0.002, OR=2.12, 1.3-3.48) and KIR3DS1 (p=0.021,
OR=1.73. 1.10-2.74) were significantly associated to RA. The presence of HLA-B*39 (p=0.028, OR=4.05, 1.1-14.84) asso-
ciated to RA and HLA-A*33 (p=0.03, OR=0.24, 0.67-0.879) and HLA B*38 (p=0.035, OR=0.197, 0.042-0.916), were found
protective. Moreover, RA patients showed a significantly higher frequency of KIR Haplotype B than controls (p< 0.001,
OR=2.49, 1.43-4.3), also centromeric B01 (cB01) haplotype (p=0.003, OR=2.13, 1.27-3.78). In RA patients, haplotype-B
correlated with absence of HLA-A*01 (Speraman’s Rho (r)=-0174, p=0.04) and HLA-B*57 (r=-0.194, p=0.02). Besides,
KIR2DS3 correlated with the presence of HLA-C*06 (r=0.174, p=0.033). KIR3DS1 correlated with the presence of HLA-
B*40 (r=0.227, p=0.006) and absence of both HLA-C*07 (r=-0.204, p=0.012) and HLA-B*57 (r=-0.190, p 0.022).
Haplotype-B did not associate to type I HLA alleles, HLA-C genotypes, distinct clinical manifestations, severity or disability,
autoimmunity or treatment profile. cB01 haplotype was associated to a less nodular (p .024) OR 0.29 (0.09-0.89) and less
seropositive (p .008) OR 0.40 (0.20-0.80) rheumatoid disease.

Conclusion: Our data provide evidence that KIR/HLA-I genes, and particularly KIR haplotype, contribute to RA susceptibil-
ity. We present a novel genetic risk locus for RA, related to innate immune mechanisms implicated in self-recognition and
cytolysis, mainly by NK cells. Studies focused in KIR expression and interaction with HLA or other potential ligands may
improve knowledge in RA pathogenesis.

Disclosure: P. Mesa-del-Castillo B., None; L. Gimeno Arias, None; J. Bolarin, None; L. Linares Ferrando, None;
A. Minguela-Puras, None; C. Marras Fern�andez Cid, None.
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Background/Purpose: The secretion of antibody requires concerted action of several endoplasmic reticulum proteins
(ERPs) in B cells. For example, marginal zone B and B1 cell-specific protein (MZB1), an ERP that is highly expressed in lymph
nodes from patients with lupus or rheumatoid arthritis (RA), is required for the secretion of IgA. How the function of ERPs is
regulated in B cells is still not fully understood. Approximately 60-70% of patients with RA have antibody against auto-
antigens that have undergone citrullination, which is a unique form of post-translational modification converting peptidylargi-
nine to peptidylcitrulline and is catalyzed by peptidylarginine deiminases (PADs), including PAD1-4 and PAD6 in mammals.
Several major risk factors of RA are associated with hypercitrullination, which not only expands the pool of citrullinated
auto-antigens but also alters the function of proteins and immune cells, including T cells, neutrophils, and macrophages.
Surprisingly, very little is known regarding the regulatory role of PADs or citrullination in B cells, which produce anti-
citrullinated protein antibodies and are very effective therapeutic targets.

Methods: An unbiased citrullinomic analysis was conducted to identify lung proteins that are preferentially citrullinated in RA-
associated interstitial lung disease (RA-ID) compared to other chronic lung diseases. The status of citrullination of the pro-
teins thus identified was examined with in vitro citrullination, mass spectrometry, PAD inhibitors, and in PAD2-deficient cells.
Primary human and mouse peripheral B cells were differentiated into plasmablasts in vitro and their production of immuno-
globulin was examined with FACS and ELISA. CRISPR was used to ablate genes of interest. Site-specific mutagenesis was
used to convert arginine to lysine.

Results:MZB1 was preferentially enriched in the pool of citrullinated lung proteins obtained from patients with RA-ILD com-
pared to that with idiopathic pulmonary fibrosis or chronic obstructive pulmonary diseases. MZB1 was a substrate of PADs
and was citrullinated in both mouse and human primary B cells. Citrullination of MZB1 enhanced its interaction with IgA and
this enhanced interaction was mediated mainly by one arginine residue. Pharmacological inhibition or genetic ablation of
PAD2 in human and mouse primary plasmablasts inhibited the secretion of IgA but not the differentiation of plasmablasts,
class switch of immunoglobulin, or expression of IgA, thereby phenocopying MZB1 deficiency.

Conclusion: PAD2 promotes IgA secretion through citrullinating MZB1. This finding expands the regulatory role of PAD-
mediated citrullination to B cells and suggests a potential mechanism by which hypercitrullination contributes to the patho-
genesis of RA and RA-ILD.

Disclosure: B. Sun, None; B. Geary, None; S. Mondal, None; R. Tilvawala, None; K. Tsoyi, None; I. Rosas, None;
P. Thompson, None; I. Ho, None.
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Background/Purpose: Rheumatoid arthritis (RA) is a chronic autoimmune disease, whose inflammatory processes in the
synovium lead to the destruction of cartilage and bone. Although there are various treatment options, RA cannot yet be
cured. Therefore, remission is the therapeutic goal. Since the prognostic outcomes of patients in remission vary widely, a
better understanding of remission is necessary.

The objective is the characterization of remission in RA by comparison of histological and molecular features in the synovium
of patients in remission and those with an active disease.

Methods: RA patients (age 43-81 years, mean 62.2 years) receiving joint replacement surgery were categorized into remis-
sion vs. active disease based on clinical (e.g. painful joints, pain degree, medication) and laboratory parameters (e.g. ESR,
CRP, leucocytes). To characterize histologically the type and grade of synovitis, the Krenn Score was applied. RA synovial
fibroblasts (RASF) of patients in remission and those with an active disease were either stimulated with IL-1 or unstimulated
for 24 h in passage 3 followed by RNA sequencing to further characterize remission on RNA level. Evaluation included anal-
ysis of differentially expressed genes (DEG) based on a combination of absolute expression, divergence and significance as
well as gene set enrichment analysis of the DEGs in order to identify the enriched gene sets or pathways.

Results: Clinical classification of 39 synovial tissues led to the inclusion of 20 active patients and 19 in remission. Patients in
remission showed lower synovitis scores. Specifically hyperplasia (P=0.021) and total Krenn score (P=0.022) showed signif-
icant differences for patients in remission compared to active disease. Sub-analyses regarding medication (e.g. biologicals,
DMARDs, NSAIDs, glucocorticoids) confirmed the observations between remission and active RA for all drugs and indicated
an overall reduction of hyperplasia. Especially patients receiving biologics showed a 4.2 fold decrease of hyperplasia in
remission. The results of the RNA sequencing indicated homogeneity of the expressed genes and the undergoing pathways
between the RASF of patients in remission and those with an active RA. These observations were evident in both, the unsti-
mulated approaches, and the RASF stimulated with IL-1. However, RNAseq identified several differentially expressed genes.
These genes include IL-36B (-2.85 fold), cathepsin K (-0.73 fold) and folliculin (active vs. remission: -0.62 fold) which were
downregulated in remission and play a crucial role in the progression of RA.

Conclusion: The characterization of synovium after joint replacement surgery was used to compare histological and molec-
ular differences that may help to characterize remission in RA. The histology showed a lower degree of inflammation and,
most prominent, hyperplasia for patients in remission, specifically in patients receiving biologics. RNAseq identified several
genes showing altered expressions related to the pro-inflammatory and destructive processes during RA which gives insight
into the molecular characteristics of remission.

Disclosure: S. Ohl, None; K. Frommer, None; M. Rickert, None; S. Rehart, None; U. Müller-Ladner, Biogen;
E. Neumann, None.

Abstract Number: 0620

Neovascularization Is Altered by Rheumatoid Arthritis Synovial
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Background/Purpose: In the pathogenesis of rheumatoid arthritis (RA), neovascularization is increased in the activated and
inflamed synovium. RA synovial fibroblasts (RASF) are key players in RA progression by degrading and invading into carti-
lage and altering synovial connective tissue. The consecutive matrix degradation results in a release of matrix proteins such
as the angiogenic inhibitor canstatin (collagen IV α2), which, in turn, may lead to RASF activation and altered angiogenesis.
The objective is the analysis of RASF- and canstatin-mediated effects on vessel formation in the SCID-mouse model for
RA and in the tube formation assay with respect to protein expression and RASF-endothelial cell (EC) interactions.

Methods: RASF were isolated from RA synovium after joint replacement surgery. Human cartilage was subcutaneously co-
implanted with RASF into SCID mice. Contralaterally, cartilage without RASF was implanted and vessel formation evaluated
after 3-45 days (number of total vessels vs. helix-like vessels, vessel size). 2D tube formation assay was performed using
HUVEC seeded (7,800 cells/well) on Matrigel® coating for 4h. 15% Calcein-AM stained RASF were added. RASF and
HUVEC were treated with 0.2 or 0.5� g/ml canstatin. HUVEC were pre-treated with 0.2 � g/ml canstatin for 20h. Quantifica-
tion of tube formation was performed using 5 parameters: lumen circumference, tube thickness, numbers of lumen, tubes
and branch points. Supernatants were collected to evaluate the vascular markers synthesis, e.g. angiopoietin-2 (ANGPT2).

Results: In the SCID mouse implants, vessel formation started at day 3. Helix-like vessels were detectable already at early
time points of vessel formation in implants with RASF (d3-9) but not with healthy SF. On day 3, 60% of vessels were helix-
like in implants after RASF implantation. RASF-mediated altered neovascularization was also observed in vitro. In the tube
formation assay, RASF significantly reduced tube thickness from 22.9 � m (SD=6.3) to 16.6 � m (SD=2.2) (p=0.014) com-
pared to HUVEC alone. Interestingly, fluorescence labelled RASF were located within the tubes. Additional stimulation of
pre-treated HUVEC with 0.5 � g/ml canstatin resulted in disturbed tube formation with reduced tube thickness from 22.9
to 16.9 � m (SD=4.4) (p=0.011) and in a 1.5-fold increase of ANGPT2. Co-culture of RASF with pre-treated HUVEC and addi-
tion of 0.5� g/ml canstatin further increased the RASF-mediated effect by reducing tube thickness from 22.9 to 14.6 � m
(SD=1.4) (p< 0.001), with an 1.6-fold increase of ANGPT2.

Conclusion: RASF specifically alter neovascularization in SCID mice by promoting the formation of helix-like vessels. RASF-
mediated effects on EC were also detectable in the short-term tube formation assay, since RASF and canstatin both play a
critical role in altering neovascularization by specifically reducing the tube thickness and increasing ANGPT2, a factor
expressed at sites of vascular remodelling.

Disclosure: C. Heck, None;D. Kürsammer, None;K. Frommer, None;M. Arnold, None; S. Rehart, None;U. Müller-
Ladner, Biogen; E. Neumann, None.
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with Glucocorticoids on Circadian Rhythms of Immune Cells in Patients
with Rheumatoid Arthritis: Bring Back the Rhythm

Siska Wilantri1, Cindy Strehl1, Dimas Abdirama1, Timo Gaber1, Robert Biesen2 and Frank Buttgereit1, 1Charité
Universitätsmedizin Berlin, Corporate Member of Freie Universität Berlin and Humboldt-Universität zu Berlin / DRFZ
Berlin, Berlin, Germany, 2Charité Universitätsmedizin Berlin, Corporate Member of Freie Universität Berlin and
Humboldt-Universität zu Berlin, Berlin, Germany

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (0589–0628) RA – Etiology and Pathogenesis Poster
Session Type: Poster Session B
Session Time: 9:00AM–10:30AM

Background/Purpose: Clinical symptoms of rheumatoid arthritis (RA), including pain, joint stiffness, and swelling, exhibit a
distinct circadian rhythm that exacerbates in the early morning in most patients. This is primarily attributed to the circadian
variation of the key pro-inflammatory cytokines IL-6 and TNFα, which peak before the worsening of symptoms. Synthetic
glucocorticoids (GCs) are among the most commonly prescribed medications for RA. GCs affect the vast majority of
immune cells. GCs inhibit the expression of numerous cytokines, such as IL-1, TNFα, and IL-6. GCs are also known to influ-
ence the circadian rhythms of immune cells. For instance, they regulate the rhythm of circulating CD4+ and CD8+ T cells via
CXCR4. For optimization of diagnosis and treatment strategies for RA, we performed a clinical study comparing the circa-
dian rhythms of healthy donors (HD) and patients with RA. In addition, we investigated the effect of GC treatment on the cir-
cadian immune rhythms of RA patients.

Methods: We recruited 12 HD and 13 patients (female, post-menopausal) with active RA (DAS28≥4.0) of whom 5 had
ongoing treatment with GCs. A week prior to the study day, their biological clocks were synchronized through a scheduled
sleep and mealtime routine. On the study day, they were provided with regular meals, permitted to consume snacks ad libi-
tum, and engaged in passive activities. We collected blood samples every two hours for 24 hours. Using TruCount (flow
cytometry), qPCR, and a multiplex suspension assay, the absolute number of circulating immune cells, clock gene expres-
sion in monocytes, and serum cytokine levels were assessed, respectively.

Results: Circadian rhythms of regulatory T cells were shifted and the number was substantially lower in RA (Table 1). CD8+ T
cells, CD14+ monocytes, and CD19+ B cells lost their rhythms in RA, but these were restored in patients with GC treatment.
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NK and NK T cells, which were not circadian in HD, displayed "inflammatory circadian rhythms" in RA. In GC-treated patients,
these rhythms were diminished. In monocytes, gene expressions of BMAL1, PER1, PER2, and REVERBA were circadian in
HD but not in RA. Rhythms of PER2 and REVERBA were restored in GC-treated patients. CRY1 expression exhibited diurnal
variation in RA but not in HD. Serum IL-6 exhibited circadian rhythms in both groups, and GC therapy had no discernible effect
on IL-6. Serum IL-4, IL-5, andMIP3αwere circadian in HD but not in RA patients. The following cytokines were notably elevated
in RA-patients: IFNγ, MIP1α, MIP1β, IL-1β, IL-2, IL-17A, and IL-21. GC reduced the expression of IL-10 significantly in RA.

Conclusion: In patients with RA, we observed altered circadian rhythms and the emergence of "inflammatory rhythms". We
demonstrated that GC treatment in non-responder patients resulted in three distinct effects on the circadian rhythms of
immune cells: restoration, amplification, and attenuation. In conclusion, these findings offer novel insights into the patho-
physiology of circadian rhythms in RA, which could be used to optimize diagnosis and treatment. The limitations of this study
include a small sample size and gender-biased samples. Cortisol and melatonin measurements are impending.

Disclosure: S. Wilantri, None; C. Strehl, None; D. Abdirama, None; T. Gaber, None; R. Biesen, Novartis;
F. Buttgereit, Horizon Therapeutics, Roche, Abbvie, AstraZeneca, Gruenenthal, Mundipharma, Pfizer.
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Background/Purpose: Past studies have shown a critical link between alteration in human commensal microbiota and
development of Rheumatoid Arthritis (RA), however how CD4+ T-cell responses to commensal microbes promote autoim-
mune processes in RA patients remain undefined. Here we carry out in-depth characterization of commensal reactive T-cells
to elucidate their potential role in RA pathogenesis.

Methods: We designed a high throughput 27-flouorochrome spectral panel comprising of diverse trafficking and chemo-
kine markers to study the phenotypic diversity and differentiation state of commensal reactive-T cells. We selected a set of
gut and oral bacteria (P. copri, C. aerofacians, L. salivarius, P. gingivalis) previously reported to be increased in RA patients
for T cell stimulation. Bacterial lysates were prepared by sonication-based method and incubated with PBMCs from patients
meeting the 2010 ACR criteria for RA and age-matched controls. Commensal-specific T cells were identified by the expres-
sion of activation markers and analyzed on spectral flow AURORA.

Results: Our preliminary results showed that commensal lysate responding CD4+ T cells from RA patients displayed ele-
vated levels of T follicular helper cells (Tfh) associated markers (CXCR5 and PD-1) and migration marker (CD49D and Integrin
b1) compared to healthy controls across all stimulation conditions. For some microbial lysates, we additionally observed
increased levels of trafficking receptors, CCR2, CCR6, CLA, and CCR10, on commensal bacteria reactive CD4+ T cells from
RA patients compared to healthy controls.
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Conclusion: Our data suggest that immune homeostasis with the microbial environment is altered in RA patients. Engage-
ment with commensal bacteria may activate CD4+ T cells and polarize them into Tfh cells with increased migratory potential.
Future studies will focus on understanding how these cells promote inflammation and autoimmunity in RA patients.

Disclosure: S. Afroz, None; L. Williams, None; R. Xu, None; J. Baker, None; A. Shahane, None; L. Su, None.
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Background/Purpose: Despite advances in the treatment of Rheumatoid Arthritis (RA), synthetics and biologicals drugs
are ineffective in ~40% of patients. The origin of this refractoriness is unclear, but several clues point at the synovial microen-
vironment (SE) and the relative cellular heterogeneity between patients. Indeed, the crosstalk between stromal and immune
cells within the rheumatoid joints is critical for the perpetuation of chronic inflammation and autoimmunity. We previously
described the existence of different RA endotypes such as the lympho-myeloid, LM, which is B-cell rich and the fibroid-pau-
cimmune, FPI, which – on the other hand - is devoid of B-cells. In line with this, it is currently uncertain whether the different

Fig1: Graphical abstract of the project; Fig 2: Graphical abstract of the working hypothesis
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presence of cells subsets – particularly of synovial fibroblasts (SFs) – derived from different RA endotypes is driven by
“imprinted” properties of the SFs or is shaped by the SE through interactions with infiltrating immune cells (or whether these
differences account for any pharmacological resistance). We hypothesized that trough the comparison of freshly isolated
SFs and primary established SFs cultures obtained from LM vs FPI RA synovial biopsies we would find the existence of both
“imprinted” and “inducible” RASFs signatures.

Methods: We performed flowcytometry analysis and single cell RNA sequencing (sc-RNAseq) on SFs obtained from LM
and FPI biopsies, in isolation or in co-culture with RA B cells. Next, supernatant has been screened trough Multiplex and
ELISA. Furthermore, we compared our results to publicly available sc-RNAseq datasets on freshly isolated SFs and to our
bulk-RNAseq data from clinical trials patients.

Results: Hierarchical clustering from sc-RNAseq transcriptional profiling of LM vs FPI RASF - after several cell passages -
identified profoundly different gene signatures: whereby LM-RASF were characterised by genes involved in inflammation
(IFI27/GAS6/CCL2/IL1R1), proteoglycan formation (LUM/DCN) and integrin binding (CD9/VCAM1/FBLN1), FPI-RASF were
defined by genes such as ATF5, IGFBP5, CLEC3B as well as genes related to collagen biosynthesis (COL1A1/COL5A1).
We speculate that cultured primary LM and FPI SFs identified footprints are probably reflecting their original tissue microen-
vironment. Also, these signatures can be partially tracked in larger clinical patient’s database of whole tissue bulk RNA-seq
in both early arthritis and established RA. Finally, the modulation of FPI related genes following B-cell depletion identified
poor responders to Rituximab in the R4RA randomised clinical trial. Strikingly, RA B-cells co-cultured with FPI-RASF over

Fig3: Heatmap showing comparison of LM RASFs (top, blue) and FPI RASFs (bottom, green) differentially expressed genes. Fig4: Volcano Plot
showing comparison of LM RASFs (Left) and FPI RASFs (right) genes with magnitude of changes and significance (Nonsignificant genes: grey;
Adjusted p-value: blue: adjusted p-value and log2 fold change: red, filled triangle: -log10 Adjusted p-value<300, empty triangles: -log10 Adjusted
p-value>300). Fig5: A: UMAP showing Control (Ctrl, alone cultured cells) and co-cultured SFs merged a re-clustered. B: Violin plot of CCL2 and
ADAMTS5 expression between LM and FPI. Wilcoxon Test. C: Dot-plot on bulk RNAseq on freshly sorted SFs obtained from Accelerating Med-
icines Partnership (AMP, https://immunogenomics.io/ampra/ Defining Inflammatory Cell States in Rheumatoid Arthritis Joint Synovial Tissues by
Integrating Single-cell Transcriptomics and Mass Cytometry, Zhang et al, Nature Immunology, 2019) comparing CCL2 andADAMTS5 expression
on leukocyte-poor and rich RA ( AMP representation of our FPI and LM classification relatively). Values are expressed by fold change (Log2
(TPM+1) transcript por Million). Kruskal Wallis.

1243



14 days profoundly altered the FPI-RASF transcriptional profile including the ex-novo expression of genes typical of
LM-RASF.

Conclusion: Our work shows that RASFs from different pathotypes bear different features, which are maintained in culture.
Also, this imprinted memory can be dynamically modulated by the presence of B cells and can influence response/
resistance to targeted biologic therapies. This work is particularly interesting in the context of refractory RA for a possible
therapeutic exploitation.

Disclosure: E. Prediletto, None; C. Cubuk, None; E. Pontarini, None; F. Rivellese, None; A. Nerviani, None;
D. Lucchesi, None; M. Caliste, None; E. Corsiero, None; M. Ahmed, None; r. hands, None; M. Lewis, None;
C. Pitzalis, AbbVie/Abbott, Astellas, Astra-Zeneca/MedImmune, BMS, CelGene, Grunenthal, GSK, Johnson/J&J,
Kiniksa, MSD, Pfizer, Sanofi, Roche/Genentech/Chugai, UCB; M. Bombardieri, Amgen, Janssen,
GlaxoSmithKlein(GSK), UCB.

Fig 6: A: STRING analysis showing relative interactome of LM RASFs (right ) and FPI RASFs (left) DEGs. Genes “rescued” in FPI RASFs after cocul-
ture have been highlighted in red. B: Volcano plot showing upregulation of rescued genes from figure C in FPI RASFs co-cultured with B cells rel-
atively FPI FPI RASFs ctrl. Nonsignificant genes: grey; Adjusted p-value: blue, log2 fold change: green, adjusted p-value and log2 fold change: red,
filled grey triangle: -log10 Adjusted p-value<300. Fig 7: A: Comparison LM RASFs (blue) and FPI RASFs (green) violin plots before and after B lym-
phocytes coculture, showing increase of CCL2 and rescue in FPI RASFs. B: MCP1/CCL2 concentration at day 2 in supernatants from Co-culture
LM and FPI RASFs showing higher concentration in LM RASFs. Unpaired T test. Unpaired T test; MCP1/CCL2 concentration at day 2 in superna-
tants from Ctrl LM and co-cultured LM RASFs showing higher concentration in the latter. Unpaired T test; MCP1/CCL2 concentration at day 2 in
supernatants from Ctrl FPI and co-cultured FPI RASFs showing higher concentration in the latter. Unpaired T test; Fig 8: A: Summary box-plots on
bulk RNA seq obtained from Early RA PEAC cohort, showing increased presence of FPI signature in the fibroid pathotype patients. Wilcoxon rank-
sum test (also known as Manon-Whitney test); Summary box-plots on bulk RNA seq obtained from DMARDs inadequate response (PEAC cohort
6 months) showing increased presence of FPI signature in the fibroid pathotype patients. Wilcoxon rank-sum test (also known as Manon-Whitney)
test); Summary box-plots on bulk RNA seq obtained from TNFi inadequate response (R4RA cohort), showing increased presence of FPI signature
in the fibroid pathotype patients. Wilcoxon rank-sum test (also known as Manon-Whitney test). B: single FPI gene expression between baseline
and 16 weeks in rituximab treated patients of R4RA showing increase of the gene in the non-responders regarding the RTX DAS28 ESR EULAR
response.
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CD20+ T Cells in the Synovial Fluid of Patients with Rheumatoid Arthritis
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Background/Purpose: Approximately 1-2% of peripheral blood T cells express CD20, a marker of the B lineage, in both
healthy individuals and patients with rheumatoid arthritis (RA). This may be secondary to trogocytosis, that is the active pro-
cess in which one cell extracts the cell fragment, including surface molecules, from another cell. The immunological signifi-
cance of this population is not clear but in RA CD20+ T cells are highly activated and constitutively produce
proinflammatory cytokines. Of note, CD20-targeting therapies, i.e. rituximab, lead to the depletion of CD20+T cells along
with B cells but the contribution, as an additional mechanism, to the efficacy of rituximab in patients with RA has been
hypothesized (Wilk E, et al. Arthritis Rheum 2009). A pathogenic role of CD20+ T cells has been found in multiple sclerosis
animal model: the adoptive transfer of CD20+ T cells exacerbates clinical and histological experimental model of multiple
sclerosis; moreover, anti-CD20–mediated depletion of CD20+ T cells was therapeutically beneficial independently of B cells
in patients with multiple sclerosis (Ochs J, et al. Science Transl Med 2022).

Methods: Synovial fluid samples were obtained from 4 patients with established RA with knee involvement [2 females;
median age 67, (interquartile range - IQR 45-74)]. All the patients were seropositive for rheumatoid factors and anticitrulli-
nated protein antibodies and fulfilled the ACR criteria for RA. One patient was not on therapy, 1 patient on Salazopyrin
2g/day, 1 on Salazopyrin 2 g/day and Abatacept/weekly, 1 on methotrexate and anti-TNFα biologic; Disease activity was
measured by DAS28 and scored median 4.15 (IQR 3.04-6.17). Samples were investigated for the presence of CD20+ T
lymphocytes by FACS along with the expression of CD19, CD4 and CD8.

Results: Synovial fluid B cells (live lymphocyte gate, CD19+) were 0.1-3.1(min-max)% with 56-86% of cells coexpressing
also CD20. Synovial fluid T cells (live lymphocyte gate, CD3+) were 57.8-89.6% with 7.7-20% coexpressing CD20 (-
Figure 1). Among CD20+ T cells, 60.7-65.4% coexpressed CD8 and 24.2-35.6% coexpressed CD4 (Figure 1). Mean fluo-
rescence intensity (MFI) of CD20 was 19407-23430 (min-max) in B cells compared to 1152-1370 in T cells. A positive
correlation was found between MFI of CD20 in T cells and DAS28 (Spearman’s rho coefficient 0.8).

Conclusion: The analysis of a small number of patients with RA demonstrates that T cells expressing CD20 are found in the
synovial fluid and the level of CD20 per cell correlates with disease activity. Our data suggest that trogocytosis leading to
CD20 expression on synovial fluid T cells may be involved in the disease pathogenesis and possibly contribute to the
response to rituximab.
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Background/Purpose: Multiple DMARDs are used to treat rheumatoid arthritis (RA) yet, there are currently few tools to
assess if DMARD treatment influences pathologic immune cell activation. B cells play critical roles in the pathogenesis of

Percentages of synovial fluid CD20+ T cells and CD4 or CD8 subsets in 4 patients suffering from rheumatoid arthritis
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RA and are an important therapeutic target. We have evaluated effects of two RA therapies, TNF inhibitors and JAK inhibi-
tors, on circulating B cells. Defining the B cell phenotypes altered by either drug class may help to identify B specific cell
populations associated with treatment response and provide biomarkers to assess effects of treatment on the active
immune response.

Methods: Blood samples were collected from RA patients before and after treatment with JAK inhibitor (n=27) or TNF inhib-
itor (n=32). RA patients met the 2010 ACR-EULAR RA classification criteria. B cell subsets were analyzed using flow cytom-
etry with the following markers: CD14, CD19, CD20, IgD, CD27, CD38, CD21, IgG, IgM, IgA, CD24 and CD11c. Clinical
Disease Activity Index (CDAI) and electronic medical records review before and after treatment was used to categorize
patients into treatment responders or non-responders. IgD and CD27 was used to identify the main B cell subsets: naïve
(IgD+CD27-), switched memory (IgD-CD27+), non-switched memory (IgD+CD27+) and double negative (DN, IgD-CD27-),
Plasmablasts (CD38++CD27+). The Naïve B cell gate was used to further quantify activated naïve B cells (aNAV, CD11c+

CD21-) and transitional B cells (CD38+CD24+). Wilcoxon paired tests were used for comparison between the two timepoints
with Bonferroni correction.

Results: Patients in both treatment groups had similar circulating levels of all B cell subsets at baseline. Comparison of the
pre- and post-treatment frequencies of B cell subsets demonstrated that the proportion of transitional B cells decreased sig-
nificantly after treatment with JAK inhibitor (p=0.002) but not with anti-TNF (p=0.94) (Fig 1A). Proportion of aNAV B cells also
showed a significant decrease following treatment with JAK inhibitors (p=0.02) but not TNF inhibitors (p=0.17) (Fig 1B). The
proportions of naïve B cells and plasmablasts did not change post treatment with JAK inhibitor (p=.68) or anti-TNF (p=.32).
19 out of 27 patients in the JAK inhibitor arm and 20 out of 32 patients in the TNF inhibitor arm were classified as treatment
responders. Frequencies of B cell populations at the pre-treatment timepoint did not differ between responders and non-
responders in either treatment arm. Among JAK inhibitor treated patients, both transitional B cells and aNAV B cells
decreased comparably in treatment responders and non-responders. Decreases in these B cell populations were also com-
parable between seropositive (n=34) and seronegative (n=25) patients.
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Conclusion:We found significant reductions in the transitional B cell and aNAV B cell populations in RA patients treated with
JAK inhibitors, but not in patients treated with TNF inhibitors. Further understanding of the cellular changes associated with
specific DMARDs may provide insights into the relevant mechanisms of action of different treatments and may provide bio-
markers that can be quantified.

Disclosure: M. Elahee, None; K. Marks, None; I. Adejoorin, None; L. Chen, None; D. Todd, None; J. Coblyn, None;
E. Massarotti, None; S. Ritter, Pfizer; D. Solomon, Amgen, AbbVie/Abbott, CorEvitas, Moderna, Janssen;
M. Weinblatt, Eli Lilly, AbbVie/Abbott, aclaris, Amgen, Bristol-Myers Squibb(BMS), corevitas, Eqrx, genosco,
GlaxoSmithKlein(GSK), Gilead, horizon therapeutics, johnson and johnson, scipher, canfite, inmedix; D. Rao, Janssen,
Merck, Bristol-Myers Squibb, Scipher Medicine, HiFiBio, Inc., AstraZeneca, Pfizer.
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Background/Purpose: Proprotein convertase subtilisin/Kexin type-9 (PCSK9) is the most recognized serine protease for its
pathological role in cardiovascular diseases, however, its role in inflammatory diseases, including rheumatoid arthritis
(RA) remains unknown. Since cardiovascular comorbidities are common in RA patients, it is important to decipher the role
of PCSK9 in RA pathogenesis.

Methods: The enzymatic activity of PCSK9 was determined using the peptidyl-MCA substrate-based fluorometric method
in RA synovial fibroblasts (RASFs) isolated from de-identified RA synovial tissues (ST) under the IRB approved protocol and
in the liver homogenates and serum of the rat adjuvant-induced arthritis (AIA) model of RA. The expression of PCSK9 and its
correlation with low-density lipoprotein receptor (LDLR) expression in a rat AIA-model of inflammatory arthritis was examined
via Western blot. The effect of IL-1β, IL-6, or TNF-α on the activity of PCSK9 was determined in cultured human RASFs and
HepG2 cells. To understand the role of PCSK9 in cytokine-induced inflammation, we evaluated the effect of recombinant
human PCSK9 (rhPCSK9) and SBC-110736, a known PCSK9 inhibitor, on IL-1β-induced IL-6 and IL-8 production and
cyclooxygenase-2 (COX-2) expression in RASFs using ELISA and Western blot, respectively. All the experiments were car-
ried out at least in triplicates and the statistical values of p< 0.05 were considered significant.

Results: The enzymatic activity of PCSK9 was significantly inhibited in human RASFs by ~15-35% (p< 0.05) and in HepG2
cells by ~25-50%when treated with IL-1β, TNF-α, or IL-6 (p< 0.05). The PCSK9 activity in the liver homogenates and serum
of AIA rats showed a concerted decrease with the disease severity compared to the naïve group (p< 0.05). Furthermore,
Western blot analysis of the AIA liver homogenates showed that the PCSK9 expression was suppressed by >50% ,
and the LDLR expression was enhanced by ~2-fold when compared to the naïve group (p< 0.05). Pretreatment of human
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RASFs with rhPCSK9 (0.2-2 � g/ml) significantly inhibited IL-1β-induced IL-6 and IL-8 production in a dose-dependent man-
ner (p< 0.05 and p< 0.01). On the contrary, the pretreatment of human RASFs with PCSK9 inhibitor (SBC-110736) further
enhanced IL-1β-induced IL-6 and IL-8 production and increased the cellular expression of COX-2, dose-dependently.

Conclusion: Our preliminary findings suggest that PCSK9 activity and expression decline in RA and may potentially play an
important role in the loss of protection from cytokine-induced inflammation. Further studies examining the role of PCSK9 in
clinical subjects will provide a clearer understanding on its association with RA.

Disclosure: M. Shanta, None; F. Shaikh, None; B. Madarampalli, None; S. Ahmed, None.
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Background/Purpose:Many rheumatoid arthritis (RA) patients do not achieve sustained remission despite multiple lines of
therapy. Recent studies have linked the expansion of synovial fibroblasts with treatment resistance in RA1. Using single-cell
RNA-sequencing data generated by the Accelerating Medicines Partnership (AMP) Consortium, we identified the expansion
of fibrotic myofibroblasts in RA distinguished by high expression of extracellular matrix proteins2. Here, we leveraged spatial
transcriptomics and in vitro studies to reveal the vascular localization of myofibroblasts and identify the molecular drivers of
this phenotype.

Figure 1: Expansion of the Myofibroblast Subset in RA
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Methods: Spatial transcriptomic profiling: Synovial FFPE tissue sections (1 RA and 1 OA) were subject to cyclic in situ
hybridization of 960 fluorescent mRNA probes and imaged using the CosMx™ Spatial Molecular Image (Nanostring). Cell
segmentation was performed which was used to assign transcripts to cells. Subsequent clustering and visualization were
performed.

Immunofluorescent staining: RA and OA synovial tissue sections were stained with antibodies against CD31, NOTCH3,
POSTN, COL1A1, p-SMAD2/3 and TGF-β followed by secondary antibody staining and image acquisition.

Cell culture: Synovial fibroblasts were cultured and stimulated with Notch ligand or co-cultured with human umbilical vein
endothelial cells (HUVECs). qPCR, ELISA, western blot, and flow cytometry of stimulated cells were performed.

Results: Synovial scRNAseq data generated from 79 donors revealed the significant expansion of POSTN+ fibrotic myofi-
broblasts, defined by high expression extracellular matrix proteins COL1A1 and COMP, in RA. To identify the localization
of myofibroblasts within RA synovia we applied a myofibroblast gene signature to spatial transcriptomic data which showed
localization of myofibroblasts to the perivascular niche. Immunofluorescent staining of myofibroblast markers POSTN and
COL1A1 confirmed the perivascular deposition of these proteins in RA synovia. Further scRNAseq analysis revealed a myo-
fibroblast differentiation trajectory encompassing Notch and TGF-β signaling. Stimulation of synovial fibroblasts with Notch
ligand delta-like ligand 4 and co-culture with HUVECs strongly induced the expression of POSTN. Unexpectedly, we found
that Notch signaling promoted strong expression of TGF-β in vitro. Immunofluorescent staining of synovial tissue confirmed

Figure 3: Extracellular Matrix Protein Deposition Occurs Perivascularly in RA Synovium

Figure 2: Spatial Transcriptomic Analysis Reveals Localization of Myofibroblasts to the Perivascular Niche
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perivascular localization of NOTCH3, TGF-β and pSMAD2/3, suggesting a molecular crosstalk between Notch and TGF-β
during differentiation of myofibroblasts in RA synovia.

Conclusion: Our study leveraged cutting-edge spatial transcriptomics to identify endothelial cells as mediators of synovial
tissue fibrosis via cellular crosstalk involving Notch and TGF-β signaling. Further investigation into the molecular basis of
myofibroblast differentiation in RA synovia will enable the identification of novel therapies targeting myofibroblasts in treat-
ment resistant RA.

1. Rivellese, F et al. Nat Med, 19 May. 2022, doi:10.1038/s41591-022-01789-0
2. Zhang, F. et al. bioRxiv 2022.02.25.481990 (2022) doi:10.1101/2022.02.25.481990.

Disclosure: K. Bhamidipati, None;R. Madhu, None; S. Presti, None; Y. Kim, Nanostring Technologies; Y. Cui, Nano-
string Technologies; F. Zhang, None; A. Jonsson, Amgen; A. Nathan, None; N. Millard, None; D. Rao, Janssen,
Merck, Bristol-Myers Squibb, Scipher Medicine, HiFiBio, Inc., AstraZeneca, Pfizer; L. Donlin, None; J. Anolik, None;
S. Raychaudhuri, Johnson & Johnson, Pfizer, Biogen, Gilead Sciences, Mestag Therapeutics; M. Brenner, GSK,
4FO Ventures, Mestag Therapeutics; I. Korsunsky, Mestag Therapeutics; K. Wei, Gilead sciences, Mestag, nano-
String, 10X Genomics.
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Background/Purpose: Rheumatoid Arthritis (RA) is associated with specific HLA-DR genotypes with an emphasis on the
role of CD4+ effector-memory T cells (Tem) in disease pathogenesis. However, single cell sequencing technologies identified
large numbers of CD8+ cytotoxic T lymphocytes (CTL) with distinct granzyme expression profiles infiltrating RA synovial tis-
sue (ST) in active, established RA. Here we assessed T cell clonotypes in ST and peripheral blood (PB) of patients with
recent-onset untreated RA and addressed the contribution of virus-specific CD8+ T cells to development of antigen-induced
inflammatory arthritis

Methods: Synovial tissues (ST) and paired PBMC from 4 DMARD-naïve recent-onset RA patients were assessed by com-
bined single-cell RNA/TCR-Seq (10x Genomics Chromium 5’ platform) to determine clonal-specific T cell signatures. Mod-
els of Ovalbumin (OVA)-induced arthritis (AIA) were established in mice with murine cytomegalovirus (mCMV) latent infection
or acute, resolved lymphocytic choriomeningitis virus (LCMV) infection. AIA footpad swelling, OVA- and virus-specific
(tetramer+) T cell phenotypes, and functional responses to antigen-restimulation were assessed
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Results: A large proportion of T cells in PBMC and ST of all RA patients had signatures of polyfunctional CD4 or CD8 CTL
expressing TNF, IFNG, GZMK, GZMA and GZMB. Clonally-expanded TCR sequences from all donors included those pre-
dicted to be directed towards HLA class I-restricted CMV or EBV epitopes with 100% sequence identity. CMV epitope-
specificity of a TCR sequence shared in PB and ST was confirmed with a CMV-specific tetramer. Imaging mass cytometry
of ST identified perivascular clonotypic GZB+ CD8+ T cells, adjacent to DCs, monocytes and thy1+ fibroblasts. In mice with
latent mCMV, OVA-AIA was more severe. OVA-specific and host bystander KLRG1- central-memory T cells and mCMV-
specific and host bystander PD1+KLRG1- effector-memory CTL were expanded in popliteal draining lymph nodes com-
pared to uninfected OVA-AIA mice. CD4+ and CD8+ T cells produced more IFN-g and TNF in response to OVA and
mCMV-IE1 peptide respectively, in infected compared to uninfected mice. After recovering from acute LCMV, AIA was more
severe and LCMV-specific CTL produced more cytokine, but the phenotype of OVA- and LCMV-specific and host T cells
was unchanged

Conclusion: These findings suggest a model in which positive feedback from arthritogenic or viral CD4+ T cells to antigen-
presenting cells (APC) carrying residual latent viral antigen enhances host CD4+ and CD8+ bystander autoreactive memory
along with viral antigen-specific CTL expansion, TNF and IFN-g production. In RA, latent-virus-specific CD4+ and CD8+ CTL
could contribute to inflammation and activation or lysis of APC targets, thus propagating autoimmunity.

Disclosure: H. Nel, None; P. Wehr, None; C. Andoniou, None; I. Schuster, None; S. Gras, None; H. McGuire, None;
H.Weedon, None; A. Small, None;K. Lowe, None;M. Degli-Esposti, None;M.Wechalekar, None;R. Thomas, San-
doz, CSL, Horizon Therapeutics, Janssen-Cilag.
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Background/Purpose: Systemic lupus erythematosus (SLE) is a systemic inflammatory disorder, which involves a loss of
tolerance and development of autoantibodies. The role of Natural Killer (NK) cells in SLE remains poorly understood. Studies
have shown that SLE NK cells are decreased in the peripheral blood, exhibit reduced cytotoxicity, and impaired cytokine
production. To date, few studies have explored the molecular mechanisms underlying NK cell dysfunction in SLE.

Herein, we examined metabolic alterations of human SLE NK cells, compared to healthy controls. First, we characterized the
glycolysis and oxidative phosphorylation (OXPHOS). Then, we examined the mitochondrial fitness of SLE NK cells.

Methods: SLE and healthy NK cells were isolated from peripheral blood mononuclear cells (PBMC). Glycolysis and
OXPHOS were assessed by measuring the extracellular acidification rate (ECAR) and the oxidative consumption rate
(OCR), respectively, using the XFe96 Seahorse. Mitochondrial function (membrane potential, mitochondrial mass), mito-
chondrial superoxide levels and acidification of lysosomes were assessed by flow cytometry. In parallel, mitochondrial
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membrane potential and mass were observed and quantified, by confocal microscopy. Further, mitochondrial ultrastructure
was investigated by transmission electron microscopy. Finally, the ratio of mitochondrial DNA over nuclear DNA was mea-
sured using quantitative polymerase chain reaction (qPCR).

Results: We first examined the cellular metabolism of SLE NK cells in comparison to healthy NK cells. We observed that
OXPHOS is significantly increased in SLE NK cells, while their glycolysis is similar to that of healthy controls. To further under-
stand these results, we show that mitochondrial mass is increased, while mitochondrial activity (mitochondrial membrane
potential/mass ratio) is decreased in SLE NK cells, suggesting an accumulation of dysfunctional mitochondria. Mitochondria
from SLE NK cells displayed increased superoxide levels and elevated lysosomal acidification, compared to healthy NK cells.
Analysis of SLE NK cells by confocal microscopy together with qPCR analysis, consistently confirmed the increased mito-
chondrial mass, in SLE NK cells. Moreover, transmission electron microscopy examination of mitochondria in SLE NK cells
showed cristae disorganization.
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Conclusion: SLE NK cells exhibit impaired mitochondrial respiration, which is linked to an accumulation of mitochondria
with cristae disorganization. These results suggest an alteration in mitochondrial degradation in SLE NK cells related to alter-
ations in mitophagy process. Taken together, these data suggest that impaired mitochondrial function and turnover repre-
sent a major feature of SLE pathogenesis.

Disclosure: N. Fluder, None; M. Humbel, None; c. Ribi, None; D. Comte, None.
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Background/Purpose: Lupus nephritis (LN) is one of the most common complications of systemic lupus erythematosus
(SLE), with high morbidity and mortality. Despite a better understanding of the pathogenesis of LN, treatment progress is still
insufficient. Dysregulation of cell death and deficient clearance of dying cells lead to the production of autoantigens, induc-
tion of autoantibodies, deposition of circulating immune complexes, and other abnormal immune responses in SLE and
LN patients. Ferroptosis, a recently discovered PCD, has hardly been reported in detail in LN. Thus, the purpose of this study
was to investigate the role of ferroptosis and its associated metabolic pathways in the pathogenesis of LN.
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Methods: Transcriptome datasets containing LN and Living donors was obtained from GEO database, and gene sets asso-
ciated with different PCD modes and different metabolic pathways was extracted from the signaling pathway database or
literature search. Composite gene expression scores were calculated by averaging z-scored transformed log2 expressed

Figure 1 Ferroptosis of CD163+ tissue infiltrating macrophages in lupus nephritis.
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genes within the pathway. Immunohistochemistry and immunofluorescence were used to detect the expression of 4-HNE
and CD163 in LN.

Results:We found that ferroptosis was significantly increased in LN, especially in the glomeruli, while ferroptosis of tubuloin-
terstitial compartment was different in two datasets (Figure 1A, B, C). By immunohistochemistry, we found that the expres-
sion of 4-HNE (key medium for ferroptosis) was significantly increased in both glomerulus and tubules (Figure 1D). Next, we
explored changes in LN of eight metabolic pathways associated with ferroptosis. In the glomerular compartment, iron
metabolism and oxidative phosphorylation pathways were significantly enhanced, while fatty acid synthesis pathway was
significantly reduced. In the tubulointerstitial compartment, fatty acid synthesis and oxidative phosphorylation pathways
were significantly reduced (Figure 1E). Only iron metabolism and ferroptosis were positively correlated in glomerulus and
tubules (Figure 1F). By intersecting differentially expressed genes and metabolism-related genes, we finally obtained one
up-regulated gene (CD163) and two down-regulated genes (PC and ATP6V0A4) in glomerulus (Figure 1G, H). The expres-
sion of CD163 in glomerulus was positively correlated with ferroptosis (Figure 1I). Meanwhile, immunofluorescence showed
that CD163 and 4-HNE co-located in the glomerulus (Figure 1J).

Conclusion: In conclusion, this study reveals that different PCD modes, especially ferroptosis, markedly elevated in LN. In
addition, we provided the first in-depth analysis of the changes of different ferroptosis-related metabolic pathways in LN
and found that enhanced iron metabolism pathway may be the most important factor in ferroptosis of glomerular. Finally,
we identified an upregulated iron metabolism gene, CD163, that was significantly associated with ferroptosis. Due to the
lack of studies on the mechanism of CD163+M2 macrophages in LN, we believe that ferroptosis is a very novel and prom-
ising option and direction.

Disclosure: Q. Cheng, None; H. Wu, None; Y. Du, None.
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Background/Purpose: Perfluoroalkyl substances (PFAS) are a class of persistent organic pollutants found in nonstick
products, water repellant fabrics, fire-retardant foams, and food packaging. Highly stable, the compounds persist in soil
and water, bioaccumulate, and are found in the blood and tissues of animals and humans. Several PFAS, including perfluor-
ooctanoic acid (PFOA) and perfluorooctanesulfonic acid (PFOS), have been associated with negative health effects through
hormone disruption and immunologic dysfunction.

This ongoing study explores the associations between PFAS biomarkers, autoimmunity, and neighborhood-level social
determinants of health among African Americans participating in a population-based cohort study.
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Methods: Data was utilized from a longitudinal study of Gullah African American patients with SLE and non-SLE controls.
Demographics, medical history, Social Vulnerability Index (SVI) (incorporating socioeconomic status, household composi-
tion, race/ethnicity/language, and housing/transportation), antinuclear antibody (ANA) status and titer, serum PFOA concen-
tration (ng/mL), and serum PFOS concentration (ng/ml) from in-person visits from 2003-2019 were included. Spatial
overlays were applied to assign census tract identifiers and obtain SVI data for the participants. Statistical analysis using uni-
variate and multivariate linear regression was performed.

Results: A total of 81 participants, including 10 patients with SLE and 71 non-SLE controls were evaluated. All were non-
Hispanic black, 85% female and 15% male (Table 1). In the linear regression modeling, participants with PFOS exposure
had a small increase (worsening) in SVI for every one unit increase in the serum PFOS concentration (median PFOS concen-
tration 24.7 ng/mL) (0.30; 95% CI=0.04,0.60). SVI was not significantly associated with PFOA exposure (median PFOA con-
centration 3.6 ng/mL), (1.38; 95% CI=-1.63,4.39). Participants with a positive ANA had a statistically significant increase in

Table 1. Demographics, serology, and toxiciology levels of participants.
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mean SVI (16.1; 95% CI 3.17, 29.07) compared to those with a negative ANA. There was no significant difference in SVI
between patients with SLE and controls (-7.1; 95% CI= -26.9,12.75), by age (0.05; 95% CI=-0.4, 0.49) or gender (-5.49;
95% CI=-25.6, 13.6). Adjusting for positive ANA, the association between PFOS exposure and SVI remained significant,
albeit small, (0.3; 95% CI=0.17, 0.59) and there remained no significant association between SVI and PFOA (1.84; 95%
CI= -1.09, 4.76) (Table 2).

Conclusion: In our study of African Americans with and without SLE, PFOS, but not PFOA, exposure was associated with
higher social vulnerability measured by the SVI after adjustment for ANA positivity. SLE diagnosis was not associated with
higher social vulnerability, possibly due to the small number of participants with SLE. These findings support continued stud-
ies of PFAS and other environmental contaminants which are associated with disparities in exposure, putting vulnerable
communities at risk for adverse health impacts such as SLE.

Table 2. Univariate and multivariate linear regression analysis.
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Background/Purpose: Genetic ancestry impacts SLE prevalence, clinical presentation, and treatment response; however,
the molecular underpinnings of this disparity remain poorly understood. Recent findings demonstrate that B cell signatures
are uniquely perturbed in SLE patients with African ancestry (AA) compared to those with European ancestry (EA). This study
used single-cell multiomic profiling to characterize the B cell compartment in SLE patients and controls across EA and AA
and different disease activities.

Methods: PBMCs were isolated from matched EA (n=8) and AA (n=8) healthy controls, EA (n=7) and AA (n=8) inactive SLE
patients (SLEDAI < 4), and EA (n=8) and AA (n=7) active SLE patients (SLEDAI ≥ 4). Following T cell depletion, cellular index-
ing of transcriptomes and epitopes by sequencing (CITE-seq) was performed using 10X Genomics 3’ single-cell RNA-
sequencing kits and a 51-plex custom surface marker panel.

Results:We identified 6 B cell clusters via integrated multimodal analysis of 22,574 B-lineage cells (Figure 1A-C). In both EA
and AA, naïve B cells were reduced in active SLE patients, while a cluster of CD185hi germinal center B cells was increased in
SLE patients regardless of disease activity (Figure 1D-E). In contrast, pathogenic age-related B cells (ABCs) were only ele-
vated in AA active SLE patients (Figure 1F), while plasmablasts were significantly elevated in active and inactive EA SLE
patients, with a trend towards an increase in active AA SLE patients (Figure 1G). No significant differences were observed
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in transitional or memory B cells (Figure H-I). The associations of SLEDAI with plasmablasts in both AA and EA and ABCs
and transitional B cells in AA and EA, respectively, were confirmed using covarying neighborhood analysis (Figure 2A-D).
In addition, these populations were associated with RNP-A and chromatin autoantibody positivity in EA and AA SLE patients
(Figure 2E-H). Furthermore, IgG class switching and IFN response gene signatures were elevated in ABCs, GC B cells, and
plasmablasts of AA active SLE patients (Figure 3A-D) , while migration and differentiation gene pathways were increased in
naïve B cells of both EA and AA SLE patients (Figure 3E). Cells from AA active SLE patients also demonstrated higher activ-
ity of genes downstream of Toll-like receptors (TLRs) and their ligands (Figure 3F). These transcriptional changes were con-
firmed in an independent analysis (Figure 3G-H).

Conclusion: The molecular pathology of B cells in SLE differs between EA and AA. Naïve B cells, while reduced in active
SLE, undergo migration and development into more advanced subsets across both ancestries. However, the B cell com-
partment was further dysregulated in AA active SLE patients, including ABC expansion, IgG class-switching, elevated IFN
response signature, and downstream TLR activation, which may contribute to differences in SLE clinical presentation and
treatment responses in EA and AA patients. Additional work is needed to provide mechanistic explanations for these molec-
ular differences.

Figure 1. B cell compartments are differentially altered in SLE depending on both ancestry and disease activity. (A) Uniform Manifold Approxima-
tion and Projection (UMAP) of weighted nearest neighbor (WNN) integration of B cell CITE-seq data. Clusters determined by Leiden clustering on
theWNN graph were defined by expression of marker surface proteins (B) andmarker genes (C). Dot plots of the proportion of total B cells for each
patient group consisting of Naïve B cells (D), GC B cells (E), ABCs (F), Plasmablasts (G), Transitional B cells (H), and Memory B cells (I). Compari-
sons were performed by Mann-Whitney test with Benjamini-Hochberg correction for multiple comparisons. *p<0.05, and **p<0.01.
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Figure 2. B cell populations linked to disease activity in EA and AA are associated with autoantibody positivity. UMAP colored by covariance of
single-cell neighborhoods with active SLE from independent analyses of EA (A) and AA (B) cells. Violin plots of active SLE covariance of single-cell
neighborhoods within each of the six identified clusters in EA (C) and AA (D) cells. UMAP colored by covariance of single-cell neighborhoods with
anti-chromatin positivity from independent analyses of EA (E) and AA (F) cells. Violin plots of anti-chromatin covariance of single-cell neighborhoods
within each of the six identified clusters in EA (C) and AA (D) cells. P-values represent the significance of the overall covariance of B cell neighbor-
hoods with the variable of interest. Dashed lines represent the indicated false discovery rate (FDR) threshold, beyond which neighborhood corre-
lations are considered statistically significant.

Figure 3. Transcriptomic analyses reveal unique perturbations of B cell populations in AA active SLE. Percentage of B cells with highest gene
expression of Ig classes IgA, IgE, IgG or IgM in ABCs (A), GC B cells (B), and Plasmablasts (C). (D) Dot plot of gene expression for specific IFN
response modules in each B cell subset and disease group. (E) Ingenuity pathway analysis (IPA) of differentially expressed genes (DEGs) in Naïve
B cells between all active SLE and controls shows predicted activity of differentiation and migration pathways. (F) IPA of DEGs in B cell subsets
between AA and EA cells in disease groups shows downstream activity of TLR and their ligands. Independent analysis of published single-cell
RNA-seq data in SLE (GSE135779) showed similar patterns of IFN response (G) and downstream TLR activity (H) as our data.
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Background/Purpose: One of the hallmarks of SLE is clinical and molecular heterogeneity. Recent work has leveraged
next-generation sequencing techniques to identify molecular signatures characteristic of subsets of patients’ disease. Here,
we employed gene set variation analysis (GSVA) of informative gene modules coupled with machine learning techniques to
identify molecular endotypes of SLE patients based on dysregulation of specific biologic pathways, and interrogated them
for clinical utility.

Methods: Gene expression profiles from 1620 active, female patients fulfilling ≥4 1997 ACR criteria for the diagnosis of SLE
(GSE88884) were analyzed by GSVA. 32 molecular signatures relating to immune cells and inflammatory processes that dis-
tinguish active SLE from inactive SLE and/or non-lupus healthy controls were used to query the data and GSVA enrichment
scores for each of the 32 features were assigned to individual patients. Iterative k-means clustering optimized by the sum of

Figure 1. Endotypes in Adult SLE Iterative k-means clustering of GSVA scores of the 32 features in 1620 adult lupus patients from GSE88884
yielded six clusters using baseline gene expression. Shorthand labels indicate patient clusters and color names were randomly generated using
the ‘grDevices’ color palette in R. Native American ancestry refers to Hispanic patients.
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squared distances of samples to their closest cluster center stratified patients by feature enrichment into six clusters, deter-
mined to be optimal by the elbow and Silhouette methods. Training, validation, and testing of unrelated datasets were car-
ried out using multiple machine learning algorithms. The six endotypes were finally characterized by associated patient
metadata and response to the anti-BAFF therapy, tabalumab.

Figure 3. Clinical Response to Tabalumab Among Endotypes K-means clustering of Illuminate-2 lupus samples and their clinical responses by
SRI-4 and SRI-5 per endotype determined by gene expression data and 32 immune/inflammatory features. Responses among the treatment
groups were ascertained by the Trend Chi Square test. Endotype color labels were randomly generated using the ‘grDevices’ color palette in
R. Q2W indicates frequency of drug administration was every 2 weeks. Q4W indicates frequency of drug administration was every 4 weeks. � :
p<0.05 observed by Trend Chi Square Test for Q2W>Q4W>Placebo, Q2W>Placebo, and Q2W+Q4W>Placebo. � : p<0.05 observed by Trend
Chi Square Test for Q4W>Placebo and Q2W+Q4W>Placebo � : p<0.05 observed by Trend Chi Square Test for Q2W>Q4W>Placebo, Q2W>Pla-
cebo, Q4W>Placebo, Q2W+Q4W>Placebo

Figure 2. Clinical Characteristics of Lupus Endotypes Quantitative and categorical metadata were summarized for each cluster using baseline val-
ues. Metadata was categorized by (A) immunologic/inflammatory and systemic disease indicators, (B) medication use, and (C) patient ancestry.
Shorthand labels indicate patient clusters and color names were randomly generated using the ‘grDevices’ color palette in R. Scatterplots in
(A) display the mean±SD for each cluster; statistical differences were found with Dunn’s multiple comparisons test. Lymphopenia was defined
as less than 1 billion lymphocytes per liter. Significant associations between categorical variables and endotype cluster (denoted with asterisks)
were identified using Chi Square test of independence. Missing data (n.d.) were excluded from analyses. Graphs were created in GraphPad Prism
v 9.1.00(221). ESR = erythrocyte sedimentation rate. HCQ = hydroxychloroquine. MMF = mycophenolate mofetil. AZA = azathioprine. MTX =
methotrexate. AA = African ancestry. EA = European ancestry. NAA = Native American ancestry (refers to Hispanic populations). *p<0.05;
**p<0.01; ***p<0.001; ****p<0.0001
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Results: Gene expression profiles of adult SLE patients by 32 immune and inflammatory features revealed six distinct
endotypes (Figure 1). Machine learning algorithms demonstrated a sensitivity of 97% and a specificity of 99% in predict-
ing subset membership and cross-validation with unrelated datasets revealed excellent model performance with a
positive predictive value of 96%. Characterization by associated patient metadata revealed significant differences
among the endotypes by disease activity, with the subset having the least abnormal profile manifesting the lowest SLE-
DAI, lowest ANA titers, highest serum complement levels, and lowest incidence of lymphopenia, and the subsets with
more abnormal transcriptional profiles showing significantly more abnormal clinical features (Figure 2). There were also
significant differences among the endotypes in the use of corticosteroids and immunosuppressive agents. In addition,
the endotype with the least abnormal transcriptional profile had a significantly lower frequency of flares over the subse-
quent 52 weeks (OR=0.116, p=0.00041) and no significant response to the investigational product product used in the
trial (tabalumab, Figure 3).

Conclusion: Transcriptomic profiling using GSVA and machine learning identified molecular endotypes of lupus patients
with significant differences in clinical outcomes and responsiveness to therapy.

Disclosure: E. Hubbard, None; P. Bachali, None; K. Kingsmore Allison, None; Y. He, None; M. Catalina, None;
A. Grammer, None; P. Lipsky, None.

Abstract Number: 0634

Total Interstitial Inflammation Predicts Chronic Kidney Disease
Progression in Patients with Lupus Nephritis

Minh Dien Duong1, Shudan Wang2, Daniel Schwartz3, Wenzhu B. Mowrey4, Anna Broder5 and Beatrice Goilav6, 1The
Children’s Hospital of Montefiore / Albert Einstein College of Medicine, Bronx, NY, 2Montefiore Medical Center / Albert
Einstein College of Medicine, New York, NY, 3Montefiore Medical Center / Albert Einstein College of Medicine, Bronx, NY,
4Albert Einstein College of Medicine, Bronx, NY, 5Hackensack University Medical Center, Hackensack, NJ, 6Children’s
Hospital of Montefiore / Albert Einstein College of Medicine, Bronx, NY

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (0629–0670) SLE – Etiology and Pathogenesis Poster
Session Type: Poster Session B
Session Time: 9:00AM–10:30AM

Background/Purpose: Kidney biopsy is a gold standard for diagnosis and prognostication of lupus nephritis (LN). While
interstitial fibrosis and tubular atrophy (IFTA) predict progression to chronic kidney disease (CKD), current NIH classification
of interstitial inflammation only assesses for inflammation in unscarred cortical parenchyma and is found not predictive of
CKD progression. The objective of this study was to determine whether total interstitial inflammation that accounts for inflam-
mation in the entire cortical parenchyma in areas with and without fibrosis could predict CKD progression in patients with
LN. Early identification of at-risk patients and combination therapies may improve outcomes.

Methods: A retrospective cohort study included 125 SLE patients with LN class III, IV, V or mixed (III/V, IV/V) on the index
biopsy (2005-2018). Renal biopsies were reviewed and assigned based on the 2018-NIH Activity Index/Chronicity Index,
and tubulointerstitial lesion categories. Total interstitial inflammation in the entire cortical parenchyma (ti score) was graded as
0, 1, 2, and 3 corresponding to < 10%, 10-25%, 26-50%, and >50% of the total cortical parenchyma containing an inflamma-
tory infiltrate (similar to the definition used in the Banff ti score). CKD progression was defined as an estimated glomerular
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filtration rate (eGFR) decline by ≥30% within 5 years post-index biopsy. Parallel time-dependent analyses were performed to
determine whether the total intestinal inflammation score and NIH interstitial inflammation score predict CKD progression.

Results: Of 125 patients, 46 developed CKD progression. There were no differences in baseline characteristics between
progressors and non-progressors (Table 1). Of these patients, 28 (22.4%) had moderate-to-severe total interstitial inflam-
mation and 8 (6.4%) had moderate-to-severe NIH interstitial inflammation (Table 2). Total interstitial inflammation was asso-
ciated with CKD progression in bivariate and time-dependent analyses [HR (95%CI): 2.76 (1.4-5.43) adjusted for age at
biopsy, race and sex)]. NIH interstitial inflammation was not associated with CKD progression (Table 3).

(*) CKD progressors were defined as LN patients with an eGFR decline of ≥30% within 5 years post-index biopsy. Abbreviations: NIH, National
Institutes of Health; AI, activity index.

(*) CKD progressors were defined as LN patients with an eGFR decline of ≥30% within 5 years post-index biopsy. (**) Low serum complements
3, and 4 are below 80, and 20 mg/dL, respectively. (***) Elevated anti-ds DNA antibody is above 70 IU. Abbreviations: CKD, chronic kidney dis-
ease; SLE, systemic lupus erythematosus; SLEDAI, SLE disease activity index; GN, glomerulonephritis; MMF, mycophenolate mofetil; ACE, angio-
tensin converting enzyme; ARBs, angiotensin receptor blockades.
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Conclusion: Accounting for interstitial inflammation in the entire cortical parenchyma in areas with and without fibrosis iden-
tifies patients at risk for CKD progression.

Disclosure: M. Duong, None; S. Wang, None; D. Schwartz, None; W. Mowrey, None; A. Broder, None;
B. Goilav, None.
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positive Individuals with Distinct Profiles Preceding Progression to SLE
versus Stable Autoimmunity
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CKD progression was defined as LN patients with an eGFR decline of ≥30% within 5 years post-index biopsy. (*) Adjusted for age at kidney
biopsy, sex, and race.
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Background/Purpose: Anti-nuclear antibody (ANA) positivity represents a complex ‘At-Risk’ state for development of con-
nective tissue disease (CTD). ANAmay become positive years in advance of clinically emergent CTD but only a small fraction
of ANA positive individuals in the wider community ultimately develop symptomatic autoimmune disease. Complex immune
disturbances including plasmacytoid dendritic cell exhaustion are evident even among ANA positive individuals who do not
ultimately progress to overt CTD. We have shown that a validated blood IFN-Score could stratify progression from At-Risk
ANA positivity to classifiable SLE. However, the wider transcriptional fingerprint of the At-Risk state and broader factors
modulating risk of progression are unknown. We hypothesise that diverse immune processes, interacting and independent
of IFN pathway activation, could modulate risk of progression. Here we investigate the peripheral blood immune cell tran-
scriptional signatures derived by RNA Seq which distinguish At-Risk ANA positivity from healthy subjects and associate with
progression or non-progression to clinically apparent SLE.

Methods: Bulk RNASeq was performed on peripheral blood mononuclear cells (PBMCs) isolated from healthy volunteers
(n =15) and at baseline from ANA-positive At-Risk individuals (n =35) demonstrating ≤1 clinical criterion for classifiable
CTD, symptom duration < 12 months and naive of glucocorticoid or immunosuppressive therapy. Progression from ANA-
positivity was prospectively adjudicated at 12 months and defined as accrual of clinical/ immunological criteria sufficient to
meet SLICC 2012 classification for SLE with 3 years total follow up. Differential gene expression was analysed using edgeR
in R Bioconductor with Benjamini-Hochberg multiple testing correction. Reactome and Gene Ontology enrichment were
examined in g:Profiler.

Results: As compared with healthy subjects, 101 genes were uniquely upregulated (log2FC > 1.0, FDR < 0.05) at baseline
in At-Risk subjects who subsequently progressed to SLE. These were highly enriched for IFNa /b signalling (FDR =5.95x10-
11) and epigenetic regulation of gene expression (FDR = 2.32x10-9). 126 genes were uniquely upregulated at baseline in At-
Risk non-progressors and these displayed pathway enrichment for IL-4 and IL-13 signalling (FDR =1.18x10-5). Compared
with healthy controls, ANA-positive At-Risk subjects, irrespective of subsequent progression status displayed significant
downregulation (log2FC < -1.0, FDR < 0.05) of 102 genes which were highly enriched for oxidative phosphorylation (FDR
=5.3x10-11).

Conclusion: We identify transcriptomic signatures implicated in SLE disease initiation. We show (i) baseline IFN-pathway
activation is a strong transcriptomic risk marker of progression from ANA-positivity; ii) differential cytokine activation may
modulate progression risk and iii) even in the absence of manifest autoimmune disease ANA positivity is transcriptionally
associated with immune cell metabolic reprogramming.

Disclosure: L. Carter, None; M. Md Yusof, AbbVie/Abbott, Aurinia; D. Plant, None; J. Bauer, None; S. Wenlock,
None; A. Alase, None; A. Psarras, None; Z. Wigston, None; E. Vital, Sandoz, AstraZeneca, Eli Lilly, UCB, Novartis,
Ostuka, Modus Therapeutics, Aurinia.
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Foundation, Oklahoma, 4Johns Hopkins University School of Medicine, Division of Rheumatology, Baltimore, MD, 5NYU
Grossman School of Medicine, New York, NY, 6Feinstein Institutes for Medical Research, Manhasset, NY, 7Multiple
Insitutions
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Background/Purpose: There is a pressing need to identify novel therapeutic approaches and noninvasive biomarkers in
lupus nephritis (LN). In this study, we quantified serum soluble mediators in the large Accelerating Medicines Partnership
(AMP) LN longitudinal cohort to identify novel biomarkers of histological features and treatment response and provide
insights into the pathogenesis of LN.

Methods: SLE patients meeting ACR or SLICC criteria (n=268) undergoing a clinically indicated kidney biopsy with a urine
protein/creatinine (UPCR) ≥0.5 were recruited for this study as part of the AMP. Serum samples were collected from patients
at the time of diagnostic kidney biopsy and 3-, 6-, and 12-months post-biopsy and from 22 healthy donors (HD). Concen-
trations of 51 analytes, including cytokines, chemokines, and TNFR superfamily members, were analyzed by xMAPmultiplex
assays on the Bio-Rad BioPlex200® array system. TACE levels were determined by ELISA. Clinical response was deter-
mined at 12-months post-biopsy using the Abatacept and Cyclophosphamide Combination Efficacy and Safety Study def-
initions in patients with a baseline UPCR >1.0 and International Society of Nephrology/Renal Pathology Society class III,
IV, V, or combination thereof.

Results: LN patients demonstrated heterogeneity in serum soluble mediator concentrations (Fig 1). Most soluble mediators
were elevated in LN patients compared to HD (Fig. 2A). Within LN, patients with proliferative LN (class III +/- V or class IV
+/-V) displayed a distinct signature (Fig 2B). In particular, patients with pure proliferative LN (class III or IV) had higher serum
levels of immune mediators, such as IFNβ and IL-1β, compared to nonproliferative LN (Fig 2C), including pure membranous
(class V) LN (Fig 2D). In addition, several serum immune mediators correlated with intrarenal LN activity (NIH activity index),
with syndecan-1 (CD138) and TNF-RII exhibiting the highest correlation (Fig 3A). In contrast, stem cell factor (SCF) and
TNF-RI had the highest correlation with the chronicity index (Fig 2B). In proliferative LN, the concentrations of many immune
mediators declined in treatment responders (not shown). For example, syndecan-1 and TNF-RII decreased in complete and
partial responders but not in nonresponders (Fig 3C-D). In contrast, SCF levels remained relatively stable regardless of
response status (Fig 3E).

Conclusion: Distinct histological features of LN are paralleled by specific signatures of circulating soluble mediators. Within
LN, proliferative LN is associated with higher circulating levels of inflammatory cytokines, notably, type 1 IFNs. Furthermore,
a decline in the titers of several immune mediators correlated with LN activity was associated with treatment response, sug-
gesting a possible role in LN pathogenesis. These signatures and trajectories provide insight into LN pathogenesis, hetero-
geneity, and biomarker development.
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Figure 1. Soluble mediator heterogeneity in lupus nephritis (LN) patients. Heatmap of the soluble mediator concentrations in healthy donors
(HD) and LN patients. International Society of Nephrology/Renal Pathology Society (ISN) class and proliferative versus non-proliferative LN are indi-
cated by bars on the top of the heatmap.
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Figure 2. Soluble mediator profiles of lupus nephritis (LN) and proliferative LN. Volcano plots demonstrating the differential abundance of soluble
mediators in (A) healthy donors and LN, (B) non-proliferative (class I, II, V, or VI) and any proliferative (class III +/- V or class IV +/- V) (C) non-
proliferative (class I, II, V, or VI) and pure proliferative (class III or IV), and (D) pure membranous (class V) and pure proliferative.
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Disclosure: A. Fava, Sanofi; C. Guthridge, None; J. Kheir, None; C. Wagner, None; M. Petri, Exagen, AstraZeneca,
Alexion, Amgen, AnaptysBio, Argenx, Aurinia, Biogen, Caribou Biosciences, CVS Health, EMD Serono, Eli Lilly, Emer-
gent Biosolutions, GlaxoSmithKline (GSK), IQVIA, Janssen, Kira Pharmaceuticals, MedShr, Sanofi, SinoMab, Thermo-
fisher, BPR Scientific Advisory Committee; J. Buyon, None; B. Diamond, None; t. (AMP) RA/SLE, None;
J. Guthridge, None; J. James, Bristol-Myers Squibb(BMS), AstraZeneca, Novartis, Progentec Biosciences.

Figure 3. Serum biomarkers of histological activity, chronicity, and treatment response. Volcano plots displaying Spearman correlations of the
(A) NIH activity index and (B) NIH chronicity index with the serum concentrations of soluble mediators at the time of the diagnostic kidney biopsy.
(C-E) Examples of trajectories. Soluble mediator concentrations were measured at the time of kidney biopsy (V0) and 3 (V1), 6 (V2), and
12 (V3) months post-kidney biopsy in patients with proliferative LN (class III +/-V or class IV +/- V). Treatment response was determined at
12 months, with complete response (CR) defined as urine protein//creatinine (UPCR)<0.5, serum creatinine <125% of baseline, and prednisone
<10mg/day. Partial response (PR) was defined by the same criteria as CR, except with a UPCR >0.5 with <50% improvement from baseline.
Patients who did not meet either requirement were classified as nonresponders (NR).
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Background/Purpose: Currently the immune changes that lead to the transition from asymptomatic Anti-Nuclear Antibody
(ANA) positivity to symptomatic disease are unknown. Studies in our laboratory revealed that increased levels of proinflam-
matory factors, particularly TNF-a, are restricted to symptomatic ANA+ individuals. Based upon this observation and the
similarities between the ANA-associated SARDs (Systemic Lupus Erythematosus (SLE), Sjogren’s Syndrome, and Systemic
Sclerosis) and Rheumatoid Arthritis, where progression from asymptomatic to symptomatic autoimmunity is associated with
reduced sialylation of the IgG Fc region and accumulation of pro-inflammatory cytokines, herein we proposed to investigate
whether or not a similar shift in sialylation occurs as asymptomatic ANA+ individuals progress to SARD.
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Methods: An enzyme-linked lectin assay was developed that uses Sambucus Nigra Agglutinin, a lectin that binds sialic acid,
to detect sialylated IgG. This assay was then used to determine the extent of sialylation on IgG purified from the plasma of
10 ANA- healthy controls (ANA-HC), 15 ANA+ asymptomatic (ANA+NS) individuals, and 15 SLE patients. Differences is the
ability of the IgG to elicit inflammation between the ANA+ groups were investigated by stimulating monocyte derived dendric
cells (moDC) from ANA-HC with aggregated IgG. IL-6 and TNF-a in the culture supernatants and serum were measured by
ELISA. Cellular profiling of peripheral blood immune populations was performed using flow cytometry. Differences between
the 3 groups were determined using the Kruskal-Wallis test followed by Dunn’s post-test for multiple comparisons. Correla-
tions were assessed using Spearman’s correlation coefficient.

Results: The sialic acid content of IgG was significantly reduced in SLE patients compared to ANA+NS individuals (p= 0.02)
and ANA-HC (p= 0.001) (Figure 1A). When moDC were stimulated with heat-aggregated IgG from ANA+NS and SLE
patients, there was a trend to increased production of IL-6 and TNF-a, as compared to heat-aggregated IgG from ANA-HC,
which was statically significant for TNF-a (p= 0.008) (Figure 1B) in SLE. There was a negative correlation between sialylation
of IgG and serum levels of TNF-a (rho= -0.54, p= 0.004) (Figure 1C). The extent of IgG sialylation demonstrated a negative
correlation with the levels of TNF-a produced in response to heat-aggregated IgG (rho= -0.5, p=0.02) (Figure 1D) and the
proportion of T follicular 17 helper cells (rho= -0.37, p= 0.03) in the patients from which the IgG was purified (Figure 1E).

Conclusion: The reduced levels of sialylated IgG and their association with increased levels of TNF-a production in SLE
patients, as compared to ANA+NS individuals and ANA-HC, are compatible with the concept that de-sialylation of IgG pro-
motes the transition from asymptomatic to symptomatic autoimmunity in SARD.

Disclosure: C. Munoz, None; S. Johnson, None; Z. Touma, None; Z. Ahmad, None; D. Bonilla, None; L. Hiraki,
None; A. Bookman, None; J. Wither, AstraZeneca, Pfizer.
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Background/Purpose: Despite improvements in the understanding of the pathogenesis of Systemic Lupus Erythematosus
(SLE), very few new treatments have proven their effectiveness. Drug development is long in this rare disease with its various
clinical manifestations. Drug repositioning allows to identify pathophysiological pathways or molecules to target, by compar-
ing the gene expression signature of a disease (genes differentially expressed in a given disease compared to healthy con-
trols) and 1) the signature of expression of the action on different cell lines of drugs already evaluated in other indications
or 2) the transcriptomic signature resulting from the knock-in or knock-out of a specific gene. Since these transcriptomic
data are available and the safety profile of most drugs has already been assessed, this approach might help to repurpose
drugs for SLE.
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Methods: Inclusion criteria were the availability on GEO of transcriptomic data generated after 2014 in SLE patients and
controls. To compare disease signature in each study to drug or knocked-in or knocked-out gene signatures, the CLUE
database was used.

Results: Three thousand four hundred and thirty nine transcriptomes of SLE patients and 296 of controls were analyzed,
generated in 7 studies on peripheral blood (5 on whole blood, 1 on B cells, 1 on PBMCs, accounting for 3233 SLE transcrip-
tomes), 3 studies on skin biopsies (n=130 SLE) and 2 studies on kidney biopsies (n=76 SLE). Histone deacetylase (HDAC)
and Rho kinase (ROCK) inhibitors were identified as potential treatments for SLE consistently across peripheral blood sam-
ples for HDAC inhibitors and in studies on PBMCs and skin biopsies for ROCK inhibitors. Overexpression of CD40, IFNG,
IFNB1 and TNFRSF1A mimicked SLE signature in almost all studies.

Conclusion: A drug repositioning approach in 12 studies including more than 3400 transcriptomes identified two therapeu-
tic classes, HDAC and ROCK inhibitors, with a potential interest to treat SLE. This study also confirms the potential thera-
peutic interest of inhibiting CD40-CD40L and interferon pathways.

Disclosure: M. DUBOIS, None; R. FELTEN, Novartis, AbbVie/Abbott, Bristol-Myers Squibb(BMS), Janssen, Eli Lilly,
Nordic Pharma, Merck/MSD, MEDAC, Pfizer, Sanofi, UCB; j. gottenberg, AbbVie, Bristol Myers Squibb, Galapagos,
Gilead, Lilly, MSD, Novartis, Pfizer.
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Langefeld8, 1NYU Grossman School of Medicine, New York, NY, 2Oklahoma Medical Research Foundation, Oklahoma
City, OK, 3Wake Forest University, Winston-Salem, NC, 4Wake Forest School of Medicine, Winston-Salem, NC, 5NYU
Langone Health, New York, NY, 6NYU School of Medicine, New York, NY, 7NYU Langone Medical Center- Division of
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Background/Purpose: High titer anti-Ro+ mothers of children with neonatal lupus (NL), often completely asymptomatic,
offer a unique opportunity to uncover insights into permissive and protective factors related to the clinical progression to
SLE. This study evaluated the abundance of the gut microbe Streptococcus as part of a complex interplay with other
lupus-risk factors, including blood cytokines and HLA SLE-risk alleles, in elucidating the spectrum of health status in anti-
Ro+ NL mothers.

Methods:Clinical phenotyping, HLA profiling and gut microbiome composition were assessed in a cohort of 44 anti-Ro+ NL
mothers and 10 healthy controls. Mothers were adjudicated and assigned into 2 clinical groups: asymptomatic/
undifferentiated autoimmune disease (N = 25) and criteria based SLE (N = 19). Soluble mediators (N = 52) were examined
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including cytokines, chemokines, and soluble receptors using validated multiplex bead-based (xMAP) or enzyme-linked
immunosorbent assays.

Results: Streptococcus relative abundance varied as a combined function of both DQB1*06:02 status and clinical state.
Overall, Streptococcus relative abundance was higher in those women without the DQB1*06:02 allele. In anti-Ro+ mothers
with the DQB1*06:02 allele, Streptococcus relative abundance increased with clinical severity (HC < Asym/UAS < SLE),
while the reverse pattern was observed in those without the allele (HC > Asym/UAS >SLE), suggesting DQB1*06:02 mod-
ifies the relationship between Streptococcus and clinical disease state in this cohort (interaction p = 0.018). Evaluating cyto-
kine correlations, in a linear regression model with ICAM1 as the outcome and adjusting for 16S batch processing and
clinical state (N = 25 Asym/UAS, N = 19 SLE) as covariates, Streptococcus was negatively associated with ICAM1 (β =
-43.64, SE(β) = 20.51; p = 0.04) which may be modified by the presence of the DQB1*06:02 allele (p = 0.067). In a parallel
analysis with BAFF as the outcome, Streptococcus was also negatively associated with BAFF (β = -65.50, SE(β) = 29.70;
p = 0.033), but DQB1*06:02 did not seem to modify this effect (p = 0.50).We then tested whetherStreptococcus was asso-
ciated with clinical state after adjusting for ICAM and BAFF. Streptococcus relative abundance was positively associated
with SLE (N = 25 Asym/UAS vs. N = 19 SLE; OR = 3.29 per 1 standard deviation in Streptococcus, p = 0.034) after adjusting
for batch, ICAM and BAFF. A comparable effect was observed within each stratum when stratifying by DQB1*06:02 status
and adjusting for batch, ICAM and BAFF serum levels. Specifically, in the 16 mothers that had at least one DQB1*06:02 allele
(N = 11 Asym/UAS vs. N = 5 SLE), the Streptococcus pattern remained, though significance was dampened due to reduced
sample size (p = 0.087). In the 28 anti-Ro+ mothers with no DQB1*06:02 alleles (N = 14 Asym/UAS vs. N = 14 SLE), the
Streptococcus association similarly had dampened significance due to reduced sample size (p = 0.11).

Conclusion: These data support that a focus on Streptococcus, serum soluble mediators (ICAM1 and BAFF) and the HLA
allele DQB1*0602 may yield insights into the complex interplay of factors associated with lupus that are inherent in the anti-
Ro+ NL mothers who progress to established disease.

Disclosure: R. Clancy, None; J. Guthridge, None; M. Marion, None; H. Ainsworth, None; M. Beel, None; C. Firl,
None; N. Fraser, None; N. Hachemian, None; T. Howard, None; P. Izmirly, Momenta/Janssen; M. Masson, None;
M.Munroe, None; J. Buyon, Equillium, GlaxoSmithKlein(GSK), L andMHealthcare Communications, Janssen, Boom-
com, Merck/MSD; J. James, Bristol-Myers Squibb(BMS), AstraZeneca, Novartis, Progentec Biosciences;
C. Langefeld, None.
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Background/Purpose: Lupus nephritis (LN) is characterized by considerable variability in its clinical manifestations and his-
topathological findings. Understanding the cellular and molecular mechanisms underlying this heterogeneity is key for the
development of personalized treatments for LN.

Methods: Droplet-based single-cell RNA-sequencing was applied to the analysis of dissociated kidney samples, collected
from 155 LN patients with active kidney disease and 30 living donor controls as part of a large-scale, multi-center study.
73,440 immune cells passing quality control were identified, spanning 134 cell subsets, representing various populations
of tissue-resident and infiltrating leukocytes, as well as the activation states these cells assume as part of their disease-
related activation and differentiation (Fig. 1). Principal component analysis (PCA) was used to characterize the variability in
cell subset frequencies across the LN patients. Relationships between the resulting principal components (PCs) and the
demographic, clinical and histopathological features of the patients were then assessed.

Figure 1. Single-cell RNA-sequencing was used to profile immune cells isolated from the kidneys of LN patients and healthy controls. Five main
lineages of cells were identified, as shown in a Uniform Manifold Approximation and Projection (UMAP) plot: myeloid cells, T/NK cells, B cells,
plasma cells and dividing cells. The cells of each lineage were further split into finer subsets of cells (color-coded).
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Results: The first PC (PC1), explaining 33% of the total variability in cell subset frequencies, reflected the balance between
lymphocytes and monocytes/macrophages. The second PC (PC2), explaining an additional 21% of the total variability, rep-
resented the degree of macrophage differentiation to an alternatively activated phagocytic profile. The third and fourth PCs,
bringing the total explained variability to 74%, were related to the balance between cell-mediated and humoral immune
responses. PC1 was significantly correlated with the Chronicity index, such that patients with a higher percentage of lym-
phocytes compared to monocytes/macrophages had a higher Chronicity score (rho = -0.439, p-value < 0.001; Fig. 2A). A
high degree of macrophage differentiation, as represented by PC2, was associated with a high Activity score (rho =
-0.495, p-value < 0.001; Fig. 2B), and, in addition, with proliferative or mixed histology class, compared to pure membra-
nous nephritis (p-value = 0.001, Kruskal–Wallis test). We further identified a significant correlation of these PCs with age;
specifically, older patients had a higher relative frequency of lymphocytes compared to monocytes/macrophages, a lesser
degree of macrophage differentiation, and a higher representation of cells putatively involved in a humoral immune response
compared to a cell-mediated one.

Conclusion: These results identify distinct leukocyte populations active in different LN patients and, possibly, different
stages of disease, and suggest potential therapeutic targets, that must be validated in mechanistic studies. This approach
may pave the way to personalized treatment of LN.

Disclosure: A. Arazi, None; J. Mears, None; T. Eisenhaure, None;Q. Xiao, None; P. Hoover, Sanofi, Third Rock Ven-
tures;D. Rao, Janssen, Merck, Bristol-Myers Squibb, Scipher Medicine, HiFiBio, Inc., AstraZeneca, Pfizer;C. Berthier,
None; A. Fava, Sanofi; S. Gurajala, None; M. Peters, None; T. Jones, None; W. Apruzzese, None; J. Barnas, None;
R. Furie, AstraZeneca, Biogen; A. Davidson, None;D. Hildeman, None; J. James, Bristol-Myers Squibb(BMS), Astra-
Zeneca, Novartis, Progentec Biosciences; J. Guthridge, None; M. Dall’Era, GlaxoSmithKline (GSK), AstraZeneca,
Aurinia, BMS, Amgen; D. Wofsy, None; P. Izmirly, Momenta/Janssen; H. Belmont, None; R. Clancy, None;
D. Kamen, None; C. Putterman, Equillium, Progentec, Kidneycure; T. Tuschl, None; M. McMahon, None;
J. Grossman, None; K. Kalunian, AbbVie/Abbott, Amgen, AstraZeneca, Aurinia, Biogen, Bristol Myers Squibb
(BMS), Eli Lilly, Equillium, Genentech, Gilead, Janssen, Roche, Lupus Research Alliance, Pfizer, Sanford Consortium,
Viela, Nektar; M. Weisman, None; M. Kretzler, AstraZeneca, NovoNordisc, Eli Lilly, Gilead, Janssen, Boehringer

Figure 2. PCA was used to characterize the variability in cell subset frequencies across LN patients. (A) The first PC, representing the balance
between lymphoid cells and monocytes/macrophages, was found to be significantly correlated with the Chronicity index. (B) The second PC,
representing the degree of macrophage differentiation, was found to be significantly correlated with the Activity index. Shown in each case are
the Spearman correlation and its associated p-value.
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Background/Purpose: Factors that promote B-cell quiescence and homeostasis at the transitional (Tr) and naive stages of
B cells to prevent excessive TLR7 and type I interferon (IFN) stimulation are less studied. We determined the transcriptomic
program maintaining Tr and naïve B cell quiescence that is disrupted in SLE patients.

Methods: Adult SLE patients (N=47) were recruited. Differentially expressed genes and B-cell developmental trajectories in
SLE and healthy controls (HC) were determined by single cell RNA-sequencing (scRNA-seq) analysis. In vitro culture was
used to determine IFNβ and/or IL-4 modulation of TLR7 plus IFNɣ and IL-21-mediated development of T-bet+CD11c+

IgD−CD27− (DN2) B cells, PC, and classical memory B cells. B-cell subsets and transcription factors (TFs) expression was
measured by FACS analysis of intra-nuclear expression. Autoantibodies were measured by ELISA; disease activity was
assessed by SLEDAI at time of blood draw and historical presence/absence of nephritis.

Results: Seventeen genes upregulated in IGHD+ naïve B cells in SLE compared to healthy controls (HC) share common TFs
including HESX1, IRF9, ZNFX1, ZBP1, STAT2, SP110, PARP12, ZC3HAV1, IRF7, and IRF1. Genes that have been found in
DN2 B cells including FCRL3, FCRL5, and ZEB2 were also upregulated in activated naive B (aNAV) cells in SLE. In contrast,
genes upregulated in Tr B cells and naive B cells of HC included IL-4 receptor (IL-4R) pathways genes, IL4R, FCER2 (CD23),
and IL2RG. IKAROS was identified as the top TF that is associated with the upregulated genes in HC IGHD+ B cells. Genes
upregulated in IL4R+ versus ISG15+ in FACS sorted Tr B cells include IKZF1 (the gene encoding IKAROS), BACH2,MEF2C,
and FCER2. Flow cytometry confirmed that the percentage of IL-4R+IFNβ- B cells at the Tr and naïve B-cell stage were cor-
related with low SLEDAI score. Higher percentages of IL-4R+IFNβ− Tr B cells were negatively correlated with aNAV B cells. A
higher percentage of IL-4R+IFNβ− Tr B cells was found in patients who were seronegative for anti-Sm, anti-DNA, and renal
disease. Pre-treatment of B cells with IL-4 significantly suppressed the percentages of T-bet+CD11c+ aNAV and DN2 B cells
and IFNβ-induced IRF7.

Conclusion: The IL-4R/IKAROS transcriptome network includingMEF2C BACH2, IGHD, and FCER2 exists in opposition to
the FCRL3, FCRL5, ZEB2, and ISG network and can maintain B cells at the quiescent status starting at the Tr stage of
development. Our results suggest that the IL-4R/IKAROS integrated transcriptomics program acts together at the Tr and

1278



naïve stages of normal B-cell development to safeguard against type I IFN and TLR7 stimulation and thereby enable B-cell
quiescence and resistance to SLE.

Disclosure: J. Mountz, None; M. Gao, None; S. Lui, None; W. Chatham, None; H. Hsu, None.
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Background/Purpose: SLE is a multiorgan disease in which immune cells lack self-tolerance resulting in autoimmunity. SLE
T cells infiltrate organs, provide help to autoreactive B cells and mediate inflammatory response. Signaling Lymphocyte Acti-
vation Molecule 6 (SLAMF6) is a T cell co-receptor whose gene is a risk locus for SLE both in murine models and humans.
Following SLAMF6 receptor ligation, the intracellular signal is transmitted and amplified by the SLAM Associated Protein
(SAP) –Fig1. SLAMF6-SAP signaling is critical for healthy T-B cell interactions, germinal center formations, and B cell matu-
ration. This study was initiated to evaluate the role of SLAMF6-SAP in SLE.

Table 1. Clinical and demographic characteristics.
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Figure 2. SAP levels are increased in activated SLE T-follicular helper cells (TfH). A) Peripheral blood mononuclear cells were labeled to identify the
CD3+CD4+CD8- and CD3+CD4-CD8+ T-Cell populations using flow cytometry. The frequency of SAP positive cells is reported. B) CXCR5+ TfH
were identified by flow cytometry. PD1-high (PD1hi) expression identified the activated, or antigen-primed, TfH cell subpopulation. The frequency
of SAP positive cells is reported. C) Peripheral blood mononuclear cells (PBMCs) from SLE patients were stimulated with anti-CD3 + IgG-ISO (con-
trol) vs. anti-CD3+anti-SLAMF6 antibodies. Interleukin-2 (IL-2) levels were measured by ELISA. The fold change increase in interleukin 2 (IL-2)
release in the presence of anti-SLAMF6 activation vs. anti-CD3 alone is shown.

Figure 1. SLAMF6 co-receptor modulates T cell receptor signaling. SLAMF6 ligation results in recruitment of SLAM Associated Protein (SAP) lead-
ing to downstream enhancement of T Cell Receptor activation, cytokine release, and stabilized T-B cell cross-talk.
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Methods: Peripheral blood mononuclear cells (PBMCs) were isolated from whole blood using density gradient separation.
Immunophenotyping using flow cytometry was performed after cells were labeled with anti-CD3 (FITC), anti-CD4 (AF700),
anti-CD8 (BV605), anti-CXCR5 (PE-Cy7), anti-PD1 (BV421) and either anti-SLAMF6 or anti-SAP (APC). PBMCs were acti-
vated with anti-CD3 ± anti-SLAMF6 for 24 hours, after which IL-2 levels were analyzed by ELISA. RNA sequencing data from
SLE patients was accessed from Gene Expression Omnibus (GEO) and analyzed for SAP gene (SH2D1A) expression.

Results:We enrolled 35 patients with SLE (1997 ACR criteria), ages 31±8, 86% female. Median SLE disease duration was 5 [1-9]
years. Median SLEDAI was 6 [4-10]; 34% had low complements and 66% had elevated anti-dsDNA. 74% were taking antimalar-
ials, 11% prednisone 7.5mg/day, 26% non-biologic DMARDs, and 11% B-cell targeted therapy. Detailed data is presented in
Table 1. SLAMF6 was not differentially expressed between SLE and healthy control CD4 T cells (93.7% and 93.2%, respectively,
p=0.9). Conversely, SAP expression was increased in SLE CD4, but not CD8, T cells as compared to healthy controls (15.6% vs
9.8% p< 0.05 and 11.7% vs 7.3% p=0.2, respectively) -Fig 2A. SAP levels were increased in CD4+CXCR5+ T-follicular helper cells
(TfH) as compared to CD4+CXCR5- cells (p=0.03), with still higher SAP levels seen in the activated TfH subgroup, defined by PD-1
expression (26.1% of CD4+CXCR5+PD1hi vs. 13.2% of CD4+CXCR5+PD1lo cells, p< 0.001) -Fig 2B. Stimulation of PBMCs with
anti-CD3 + anti-SLAMF6 vs. anti-CD3 alone resulted in fold change IL-2 increase that correlated with CD4+PD1hi SAP expression
(p=0.01) -Fig 2C. RNA sequencing data identified increased SAP expression in SLE as compared to control groups.

Conclusion: SLE T cells express greater SAP levels that result in enhanced SLAMF6 signaling. This is especially pro-
nounced in the TfH cells, highlighting the role of TfH in SLE pathogenesis and identifying SLAMF6 as a potentially novel ther-
apeutic target in the future.

Disclosure: Y. Gartshteyn, None; L. Khalili, None; A. Mor, None; A. Askanase, AstraZeneca, GlaxoSmithKlein(GSK),
Aurinia, Amgen, Pfizer, Idorsia, Eli Lilly, UCB, AbbVie/Abbott, Janssen, Bristol-Myers Squibb(BMS).
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Background/Purpose: Current treatments for SLE do not adequately prevent disease progression. This lack of efficacy, in
part, relates to the molecular heterogeneity of disease. The objective of this study was to use DNA methylation from flaring
SLE patients to identify distinct biological subtypes of SLE associated with disease activity

Methods: Fifty-three SLE flaring patients recruited during routine clinical care were studied. A flare was defined by the treat-
ing rheumatologist and characterized with the SLEDAI score. Blood samples, clinical data and medication use were
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collected at the time of flare and approximately three months later. Genome-wide methylation profiles were generated using
Illumina’s Infinium Human MethylationEPIC BeadChip. Quantile normalization and background subtraction with dye-bias
normalization were performed usingmin � and methylation sites (CpGs) with high detection p-values, cross-reactive probes,
and those measuring genetic variants were excluded. Differentially methylated positions (DMPs) associated with SLEDAI
score were identified using limma. Models accounted for the paired design and adjusted for blood cell proportions, batch,
age, sex, medications, and genetic principal components. Consensus hierarchical clustering was then performed on the
5,000 most significant DMPs using methylation M-values from the highest SLEDAI visit to identify patient subgroups. Clinical
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features and DMPs unique to each subgroup were identified using ANOVA, chi-square, and limma. Gene ontology enrich-
ment analysis was performed on the set of DMPs unique to each subtype.

Results: The mean SLEDAI score among flaring samples was 10.2 (sd=6.3). Three clusters of patients were identified using
DNA methylation data (Table 1). Mean SLEDAI was lowest for Cluster 1 (7.5 (sd=7.2)) and increased for each subsequent
group (11.0 (sd=7.2) and 14.7 (sd=3.9) for Cluster 2 and Cluster 3, respectively). Cluster 2 was characterized by a higher
percentage of Asians (68%) and Cluster 3 a higher percentage of Hispanics (64%). More than 100 DMPs were identified
as unique for each cluster (p< 0.05). The most significant gene ontology pathways for Cluster 1 were predominantly
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phosphorylation processes and regulation of defense response by viruses. For Cluster 2, notable DMPs were found in EBF1
(B-cell transcription factor), C12orf66 (regulator of mTOR signaling), and SWT1 (riboendonuclease expressed in basophils).
Top pathways included import into the nucleus and adrenergic receptor signaling. For Cluster 3, notable DMPs include
KMT2C (methyltransferase expressed in neutrophils), RFXP3 (associated with monocyte recruitment and differentiation),
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ITSN2 (regulator of clathrin-coated vesicles and induction of T cell antigen receptor endocytosis), and KIAA1530 (gene
involved in UV-sensitive syndrome). Pathways for Cluster 3 included synaptic transmission and several neuronal membrane
pathways (Tables 2, 3).

Conclusion: Three biologically distinct subgroups of flaring SLE patients were identified using DNA methylation data. This
subtyping might be used to better inform treatment decisions and targeted therapies based on relevant underlying biological
pathways.

Disclosure: M. Horton, None; J. Nitithalm, None; K. Taylor, None; L. Trupin, None; P. Katz, None; J. Yazdany,
AstraZeneca, Gilead, Bristol-Myers Squibb(BMS), Aurinia, Astra Zeneca, Pfizer; M. Dall’Era, GlaxoSmithKline (GSK),
AstraZeneca, Aurinia, BMS, Amgen; L. Barcellos, None; L. Criswell, None; C. M Lanata, None.
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Background/Purpose: Systemic lupus erythematous (SLE) is a complex autoimmune disorder with heterogeneous disease
presentation and a multi-pronged pathogenesis. Although autoreactive plasma cells (PC) play a key role in SLE, they are still
elusive targets. In particular, bone marrow (BM) PC represent a long-lived (LL) pool that may be particularly difficult to elim-
inate. In order to define the signals that promote the survival of LLPCs in lupus BM, we performed transcriptomic analysis
on sorted human BM populations.

Methods: Human CD19+CD27hiCD38hi blood plasmablasts (PB), CD19+CD27hiCD38hiCD138+ BM mature PCs and
CD19-CD27hiCD38hiCD138+ BM long-lived PCs (LLPC) were sorted for transcriptomic analysis (controls: n = 7 and SLE:
n = 9). The impact of interferon (IFN-α2) on antibody secretion and PC survival was assessed by IgG ELISPOT, ELISA
(n=5), and annexin V-propidium iodide flow cytometry-based apoptosis assay (n=3). STAT1 phosphorylation fold change
(FC) after IFN-α2 stimulation was measured by flow cytometry median fluorescent intensity (n=3).

Results: In transcriptomic analysis, BM PCs showed up-regulation of NFkB signaling and extra-cellular matrix receptor
interactions, and down-regulation of cell cycle signaling pathways, compared to blood PC (gene pathway enrichment anal-
ysis). Going along with this difference in transcriptomic profile, BM PCs had a higher survival in vitro compared to blood
PB. PCs in the lupus BM, including the putative long-lived PC, had a prominent IFN signature compared to those of healthy
controls. We next asked whether BM PC can respond to IFN. Indeed, both BM LLPCs (CD19- Ig+ CD27hi CD38hi) and
PB/PC (CD19+ Ig+ CD27hi CD38hi) had increased STAT1 phosphorylation in response to IFN-α2 stimulation (FC for IgG+
BM LLPC: 5.07±0.97 in HD, 3.89±0.45 in SLE and for IgG+ BM PB/PC 4.35±0.86 in HD, 4.02±0.62 in SLE). However,
IFN-α2 treatment did not alter IgG secretion or PC survival in in vitro culture experiments.
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Conclusion: Our data highlights the importance of bone marrow microenvironment signals for PC survival. The pronounced
IFN signature in the lupus BM suggests that IFN may be a key mediator of autoreactive PC longevity in SLE. We are currently
investigating the impact of alternative interferons alone and in combination with other signals on PC survival and function.

Disclosure: J. Barnas, None; D. Alzamareh, None; N. Nandedkar-Kulkarni, Large Molecule Research, Sanofi
U.S. Services; J. Albrecht, Cellectis Biologicals; N. Meednu, None; C. Baker, None; A. McDavid, None;
J. Anolik, None.
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Background/Purpose: Cutaneous lupus erythematosus (CLE) is a manifestation of systemic lupus erythematosus (SLE)
that can cause significant patient distress and disfiguration secondary to scar. Scarring mechanisms remain poorly under-
stood and interventions for preventing or treating scarring are lacking in SLE/CLE. Fibroblasts (FBs) are involved in the reg-
ulation of immune responses, inflammation, and scarring, yet the role of inflammatory mediators on FB function in SLE is
unclear. Here, we examined the inflammatory phenotype in FBs isolated from non-lesional skin from healthy controls (HC),
and SLE patients with and without scarring CLE.

Methods: Non-lesional punch biopsies were obtained from University of Michigan patients with SLE (n=21), divided into
patients with scarring skin lesions (n=8) and non-scarring skin lesions (n=13), as well as HCs (n=34). Scarring disease status
was determined using the damage score of the Cutaneous Lupus Erythematosus Disease Area and Severity Index (CLASI).
FBs were isolated from punch biopsies, cultured, and stimulated with IFN-γ, IFN-ɑ, TNF-ɑ, TGF-α, IL-1α, or UV light. RNA
sequencing was performed and differentially expressed genes (DEGs) were determined using DESeq2 with log2FC > 0.6
and adjusted p-value < 0.05. Pathway analysis was performed by filtering the genes with the largest effect size (log2FCCLE

- log2FCHC) to identify pathways shared across all stimulations and unique to individual stimulations.

Results: HC and SLE FBs exhibited differential gene expression following cytokine treatment, with the largest effect size dif-
ferences for TGF-α, TNF-ɑ, IFN-γ, and IFN-ɑ stimulation. Cytokine-cytokine receptor signaling pathway genes were upregu-
lated across all conditions, with relatively more upregulation in SLE FBs in comparison to healthy controls. DEGs included
CXCL and CCL genes, interleukins, and TNF. (Fig 1)

Pathway analysis of the scarring and non-scarring states revealed DEGs in the IL-10 pathway, especially specific to stimula-
tion with TGF-α, a known fibrotic factor involved in myofibroblast activation. Interestingly, non-scarring patients had greater
upregulation of proinflammatory signatures, including CXCL and CCL genes, and interleukins. Collagen trimer pathway
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Figure 1: A) The effect sizes (log2FC) under indicated cytokine stimulations in healthy (x-axis) and lupus (y-axis) fibroblasts. Diagonal lines repre-
sent what would be expected if there is no difference in gene expression between SLE and healthy conditions. B) Bar plots highlighting the differ-
ential gene expression for genes in pathways of interest. C) Heatmap illustrating the relatively higher upregulation of cytokine-cytokine receptor
pathway genes in lupus compared to healthy controls.

Figure 2: A) The effect sizes (log2FC) under indicated cytokine stimulations in non-scarring (x-axis) and scarring (y-axis) lupus fibroblasts. Diagonal
lines represent what would be expected if there is no difference in gene expression between scarring and non-scarring conditions. B) Bar plots
highlighting the differential gene expression for genes in pathways of interest. C & D) Heatmaps illustrating the relatively higher upregulation of
IL-10 pathway genes in non-scarring disease compared to scarring disease and the upregulation of collagen trimer pathway genes in scarring dis-
ease compared with non-scarring.
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genes were also significantly differentially expressed between scarring and non-scarring states. COL17A1 was up-regulated
in scarring, especially after inflammatory signals like TGF-α, TNF-ɑ, and IL-1α, while COLQ, COL21A1, and COL4A3 were
generally down-regulated in non-scarring. Histologic confirmation of collagen staining identified pro-fibrotic collagen expres-
sion in scarring skin lesions, near inflammatory infiltrates. (Fig 2)Conclusion: Our results show that while exposure to inflam-
matory cytokines successfully up-regulates inflammatory pathways in both healthy and SLE fibroblasts, the effect is
magnified in SLE. Furthermore, while all SLE fibroblasts are associated with elevated inflammation, FBs from patients who
scar associated with upregulation of collagen pathways after TGF-β stimulation. Together, these findings provide important
insights into the mechanisms of scarring in CLE and potential targets for intervention.

Disclosure: S. Shoffner-Beck, None; L. Abernathy-Close, None; S. Lazar, None; A. Hurst, None; C. Dobry, None;
D. Pandian, None; R. Wasikowski, None; K. Arnold, None; J. Gudjonsson, None; L. Tsoi, None; J. Kahlenberg,
AstraZeneca, Bristol-Myers Squibb(BMS), Eli Lilly, GlaxoSmithKlein(GSK), Janssen, Merck/MSD, Gilead.
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Background/Purpose: IFNα is a pathogenic factor in SLE. The PRKG1 rs7897633 variant has been previously identified as
the top hit in European ancestry patients with SLE and high IFNα compared to those with low circulating IFN levels. PRKG1
codes for the cGMP-dependent protein kinase I (PKGI). Activation of PKGI is thought to lead to the inhibition of RhoA and
Rho-associated kinases (ROCK). The RhoA/ROCK pathway plays critical roles in autoimmunity, at least in part by modulat-
ing type I IFN production and the function of Th17 and Treg cells. However, the two isoforms of ROCK (1 and 2) may have
divergent effects, which could hinder the use of non-selective ROCK inhibitors as therapeutic agents in autoimmunity.

Figure 1. R848-induced type I interferon production by B lymphoblastoid cell lines after treatment with the PKGI agonist 8-CPT-cGMP. Type I
interferon production by lymphoblastoid cell lines after treatment with the TLR 7/8 agonist R848 (5 uM) +/- the PKGI agonist 8-CPT-cGMP
(200 uM). Each symbol represents a cell line (assessed by duplicates). *p<0.05 by the Wilcoxon matched-pairs signed-rank test.

1288



Moreover, whether PKGI activation also modulates IFN production and impacts Treg numbers and function is unknown.
Accordingly, we evaluated the effect of PKGI stimulation and ROCK inhibition on type I IFN production and Treg cell
frequency.

Methods: PBMCs from 10 healthy adult subjects were isolated by Ficoll-Hypaque density gradient centrifugation. For IFN
production, we also used B lymphoblastoid cell lines (LCL) derived from healthy subjects (Coriell repositories). To assess
type I IFN production, PBMCs and LCLs were treated with R848 +/- the PKGI agonist (PKGIa) 8-CPT-cGMP or the pan-
ROCK inhibitor (ROCKi) Y27632 (PBMCs only), and supernatants were collected after 16-18 hours. WISH cells were incu-
bated with the PBMC and LCL supernatants for 6 hours, after which canonical type I IFN-induced gene expression was

Figure 3. Treg percentages with and without treatment with the PKGI agonist 8-CPT-cGMP and the non-selective ROCK inhibitor Y27632. Per-
centages of Treg (CD4+CD25+FoxP3+) cells with and without treatment with increasing doses of the PKGI agonist 8-CPT-cGMP (0-200 uM) or
the non-selective ROCK inhibitor Y27632 (0-60 uM). Each symbol represents PBMCs from a healthy control (n=5). Statistical differences were
determined by the sum-of-squares F test. NS = Not statistically significant.

Figure 2.R848-induced type I interferon production after treatment with the PKGI agonist 8-CPT-cGMP (2A) and the non-selective ROCK inhibitor
Y27632 (2B). Type I interferon production by peripheral blood mononuclear cells from healthy controls at baseline and after treatment with the TLR
7 agonist R848 (5 uM) +/- the PKGI agonist 8-CPT-cGMP (200 uM, n=4) or the ROCK inhibitor Y27632 (60 uM, n=5). Each symbol represents a
cell line (assessed by duplicates). Statistical differences were determined by the Wilcoxon matched-pairs signed-rank test (P=0.125 for R848
vs. R848+PKGIa and P=0.188 for R848 vs. R848+ROCKi). NS = Not statistically significant.
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measured by RTqPCR, standardized to healthy controls, and summed to generate a type I IFN score. For Treg analyses,
PBMCs were incubated with plate-bound anti-CD3 for T cell expansion in the presence of the PKGIa or the ROCKi. On
day 7, PBMCs were stained with fluorochrome-conjugated antibodies for cell surface markers and FoxP3, and analyzed
by flow cytometry. Lymphocytes were gated based on light scattering properties and dead cells were excluded using the
Zombie UVTM Fixable viability dye. Percentages of Treg (CD4+CD25+FoxP3 cells) were referred to the CD3+CD4+ T cells.
Statistically significant differences were determined by the Wilcoxon matched-pairs signed-rank test or sum-of-squares F
test, as appropriate.

Results: PKGI stimulation with 8-CPT-cGMP reduced R848-induced type I interferon production by LCLs (Fig.1). In
PBMCs, there was a trend towards lower type I IFN production in cells pre-treated with the PKGIa and the ROCKi (Fig.2A-
B). However, these findings did not reach statistical significance. The percentage of Tregs did not change in PBMCs treated
with increasing doses of the PKGIa 8-CPT-cGMP (Fig.3A). In contrast, there was a significant dose-dependent decrease in
Treg percentages with increasing doses of the ROCKi Y27632 (Fig.3B; p< 0.001).

Conclusion: PKGI stimulation decreases TLR7/8-induced type I IFN production and does not impact Treg expansion.
These novel findings suggest a potential beneficial effect of enhancing PKGI activity which could have therapeutic implica-
tions in type I IFN-driven autoimmune diseases, such as SLE. In contrast, non-selective ROCK inhibition is associated with
a dose-dependent decrease in Treg frequencies, which could limit their therapeutic benefit in autoimmunity.

Disclosure: R. Fernandez Ruiz, None; I. Nln, None; J. Paredes, None; T. Niewold, None.
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Background/Purpose: Predicting the course or response to treatment of lupus nephritis (LN) from standard renal biopsies
is problematic. We, therefore sought to understand the molecular endotypes of LN by analyzing bulk RNA from renal
biopsies.

Methods: Gene expression of biopsies from 76 kidneys derived from patients with LN was analyzed for enrichment of infor-
mative modules of co-expressed genes using Gene Set Variation Analysis (GSVA) and grouped into four clusters with hier-
archical clustering. Gene modules identifying immune/inflammatory cells as well as resident kidney cells and metabolic
activities were employed. Kidney biopsy histology and immunofluorescence were scored by a blinded clinical pathologist.

Results: Analysis of LN gene expression with GSVA revealed four distinct endotypes of LN (Fig. 1a), which could be ordered
from least to most severe based on the profile of abnormal features (Fig. 1b). The least severe cluster (coral) exhibited min-
imal immune cell infiltrates or changes to kidney cell or metabolic signature expression. The second cluster (yellow) had
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increased expression of immune/inflammatory cell signatures, with minimal changes to kidney cell or metabolic signatures.
The third cluster (purple) exhibited both increased expression of immune cell signatures and decreased expression of kidney
cell and metabolic signatures. The final cluster (black) exhibited minimal immune cell gene expression, but decreased metab-
olism signatures and increased endothelial cell, fibroblast, and mesangial cell signatures. Of the LN samples with paired his-
tology, 24/33 samples with proliferative LN were found in clusters with increased immune/inflammatory cell signatures
(15/33 in the purple cluster, 9/33 in the yellow cluster) (Fig. 2a). Notably, the percentage of patients with IgA deposition on
the glomerular basement membrane was highest in the purple cluster, and significantly lower in the coral cluster (Fig. 2b).
Moreover, the percentage of patients with active disease determined by SLEDAI was lowest in the coral cluster (Fig. 2c).
Mean renal activity and chronicity indices were not significantly different between clusters (Fig. 2d-e).

Conclusion: Transcriptomic analyses suggest distinct endotypes of LN, including: 1) minimal disease; 2) inflammatory dis-
ease without kidney cell damage or metabolic dysfunction; 3) inflammatory disease with kidney cell and metabolic

Figure 1 | Clustering of GSVA enrichment scores in lupus kidneys reveals four distinct endotypes of patients with LN. (a) Row and column hierar-
chical clustering of 76 patients with LN into four groups based upon gene expression of cellular and pathway gene modules. (b) Reordered clus-
tering of LN patients in order of molecular disease severity from least to greatest. The columns represent individual patients that are grouped into
four clusters (black, coral, yellow, and purple). The rows represent genemodules indicative of immune/inflammatory cells, non-hematopoietic cells,
and cellular metabolism.
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dysfunction; and 4) markedly decreased kidney cell and metabolic function with little inflammation. Even though there is
modest association with histologic phenotypes, the molecular endotypes suggest progression of LN from acute inflamma-
tory to chronic dysfunctional kidney disease. The molecular endotypes of LN may be an important way to stage LN and pro-
vide useful information to guide therapy.

Disclosure: K. Kingsmore Allison, None; S. Shrotri, None; P. Bachali, None; N. Shen, None; A. Grammer, None;
P. Lipsky, None.
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Figure 2 | Comparison of molecular endotypes with clinical features reveals some correlation between gene expression and histology. Distribution
of (a) ISN/RPS classes in 46 patients with LN, (b) positive or negative IgA deposition in 44 patients with LN, (c) inactive or active SLEDAI in
32 patients with LN, (d) renal activity index in 49 patients with LN, and (e) renal chronicity index in 48 patients with LN among the LN endotypes.
In (a-c) significant differences in expected and observed frequencies between coral, the “least abnormal” LN endotype, and all other clusters
(denoted with asterisk above bars) for (a) proliferative LN, (b) positive IgA deposition, and (c) active SLEDAI were identified by Chi Square Test.
The likelihood of having proliferative LN in the coral cluster was not significantly different than the other clusters. The likelihood (odds ratio) of having
positive IgA deposition in the coral cluster is 0.43 (p < 0.0001) as compared to the other three clusters. The likelihood (odds ratio) of having active
SLE (SLEDAI ≥ 6) in the coral cluster is 0.06 (p < 0.01) as compared to the other three clusters. In (a-c) significant associations between the cat-
egorical variables and all clusters (denoted with asterisks on the y-axis) were identified using Chi Square Test of Independence. In (d-e) Significant
differences in mean of the renal activity or renal chronicity index between the coral cluster and each other cluster was assessed by Brown-Forsythe
and Welch ANOVA with Dunnett’s T3 multiple comparisons. **, p < 0.01, ****, p < 0.0001.
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Background/Purpose: In LN, excess immune complexes lead to nephrotic deposition of C1q and C4d, the latter of which
has been correlated with circulating C4d and C4 levels. The objective of this analysis was to evaluate the relationship among
C4d levels, C1q activation, and pathogenic anti-C1q antibodies (PACA) in order to identify which patients are most likely to
have disease mediated by classical complement cascade. Such patients would be potential candidates for anti-C1q ther-
apy, such as ANX009 (NCT04535752).

Methods: A panel of complement factors were measured using ELISA from plasma samples from a cohort of 40 patients
with LN in the California Lupus Epidemiology Study and 20 healthy controls. All patients included in the LN cohort either
had confirmed LN (class III, IV, or V) on their kidney biopsy or had a clinical diagnosis of LN from their rheumatologist or
nephrologist. SLE diagnoses were confirmed by study physicians according to either of the following definitions:
(a) meeting ≥4 of the 11 ACR revised classification criteria for SLE as defined in 1982 and updated in 1997 or (b) meeting
3 of the 11 ACR criteria along with having SLE confirmed by a study rheumatologist. Clinical disease activity was measured
using the SLEDAI, and proteinuria was evaluated by random spot urine protein-to-creatinine ratio.

Results:We observed evidence of activation in the classical complement pathway in patients with LN. Levels of C4d and the
C4d/C4 ratio were highly increased in LN patients with flare, while levels of C1q, C1s, and C4 were decreased. C4d/C4 cor-
related with levels of PACA isotypes 1 and 3, which are known to activate the classical pathway. Changes in C4 and C4d/C4

Figure 2. C4d/C4 Correlates With Anti-C1q Antibodies

Figure 1. Higher C4d/C4 Ratios Were Found in LN Patients Compared to Normal Controls
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were associated with improvements in proteinuria and SLEDAI following treatment for disease flare, indicating their potential
value as biomarkers of treatment response. The stability of C4d/C4 as a predictive biomarker for ANX009 and the preva-
lence of LN patients with complement-mediated disease were further confirmed with an independent cohort.

Conclusion: A subset of patients with LN exhibited high C4d/C4 along with specific markers of classical pathway activation,
indicative of classical complement pathway disease mediation. Reduction in this ratio appeared to correlate with treatment
response, but C4d/C4 values were generally not normalized, suggesting an insufficient resolution of complement-mediated
inflammation by current treatments. Our data support a clinical hypothesis that a subset of patients with LN may benefit from
a precision medicine approach targeting this pathway. This hypothesis is being evaluated in a clinical trial testing the subcu-
taneously administered C1q inhibitor ANX009 in patients with active LN.

Disclosure: E. Chang, Annexon Biosciences, Gilead Sciences; J. Low, Annexon Biosciences, Bristol Myers Squibb;
E. Cahir-McFarland, Annexon Biosciences, Biogen; H. Kroon, Annexon Biosciences; Y. Andrews-Zwilling, Annexon
Biosciences; T. Yednock, Annexon Biosciences, Cortexyme; A. Mongan, Annexon Biosciences.
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Background/Purpose: Systemic lupus erythematosus (SLE) is characterized by a defective T regulatory (Treg) cell com-
partment which participate in immune dysregulation. Although the underlying mechanism are unknown, dysregulated T cell
metabolism has been widely reported in SLE, and its normalization leads to disease improvement (1). Calcium/calmodulin
dependent protein kinase (CaMK4) activity is increased in SLE and has been shown to affect T cell metabolism (2). Our
objective was to investigate the mechanisms underlying Treg cell metabolic dysregulation in SLE, with a focus on CaMK4.

Methods: We harvested CD62L+CD4+ T cells from wild-type (WT) or Camk4-/- mice and differentiated them in vitro into
inducible Treg (iTreg) cells. We evaluated iTreg metabolism using Seahorse XF analyzer and mass spectrometry (metabolo-
mics). Phosphofructokinase activity was assessed by a colorimetric assay (Abcam). In vitro gene knockdown was con-
ducted by transfecting a guide RNA (gRNA) in CRISPR/Cas9-expressing T cells. Treg cell function was evaluated by
in vitro immunosuppressive assay and in vivo by the adoptive transfer of T conventional T and iTreg cells (8:1 ratio) in
Rag1-/- mice to induce inflammatory colitis. The relevance of CaMK4 in SLE was evaluated in vivo using a T-cell specific
knockdown of CaMK4 in the B6.lpr mouse model, and in humans by culturing SLE patient T cells with KN-93, a CaMK4 spe-
cific inhibitor.

Results: iTreg cells from Camk4-/- mice had decreased glycolysis and increased mitochondrial metabolism compared to
WT mice. Metabolomics studies suggested decreased activity of the rate-limiting glycolysis enzyme phosphofructokinase
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platelet-type (PFKP). While PFKP mRNA and protein levels were similar between WT and Camk4-/- iTreg, PFKP activity was
significantly decreased in Camk4-/- iTreg, suggesting a post-transcriptional control of PFKP activity by CaMK4. Mechanisti-
cally, immunoprecipitation experiments confirmed that CaMK4 interacted with PFKP, and phosphoproteomic study sug-
gested that CaMK4 phosphorylated serine residue 539 of PFKP, a site known to control PFKP activity. To confirm the
importance of PFKP in Treg biology, we showed that PFKP knockdown significantly improved iTreg function in vitro
(p < 0.01) and in vivo using an adoptive colitis model (Fig. 1A-B). In vivo, iTreg lacking PFKP were less likely to lose FoxP3
expression (Fig. 1C) and to produce IL-17A, demonstrating higher Treg stability in an inflammatory environment. On a trans-
lational basis, lupus-prone B6.lpr mice with a T-cell specific CaMK4 knockdown displayed improved disease pathology.
Human SLE CD4+ T cells had higher PFKP activity compared to healthy donors, and PFKP activity correlated with the

Figure 1: PFKPmodulation improves the iTreg cell in vivo function and stability in the adoptive transfer colitis model. (A) Design of the in vivo exper-
iment. Cas9-GFP expressing CD62L+ CD4+ T cells were transfected with control of Pfkp-target sgRNA and differentiated into iTreg cells.
CD45RBhi CD4+ T (Tconv) cells were sorted using FACS from CD4+ T cells presorted from the splenocytes of C57Bl/6 mice. T-deficient
RAG1-/- mice were transferred with 4x106 Tconv and 5x105 iTreg. Data are from 3 independent experiments of 2-3 mice per condition.
(B) Weight of mice transferred with Tconv cells only (purple, n = 4), Tconv and control iTreg cells (red, n = 8) or Tconv and Pfkp-target iTreg cells
(blue, n = 8). After sacrifice, the percentage of CD25+FoxP3+ Treg cells was evaluated among initially transferred iTreg identified as GFP+ CD4+
T cells, in the spleen and mesenteric lymph nodes (mLN; n = 8). Points and bars represent an individual value and s.e.m., respectively. **, p
< 0.01; ***, p < 0.001.

1295



SLE disease activity index (SLEDAI, r = 0.579, p < 0.005; Fig. 2A-B). Finally, culture of SLE CD4+ T cells with KN-93 led to a
significant decrease in PFKP activity (p < 0.001, Fig. 2C), and an improvement of Treg cell immunosuppressive activity
(Fig. 2D-E).

Conclusion: By fine-tuning their immunometabolism, PFKP controls the immunosuppressive function and stability of Treg
cell in SLE, and represents a promising therapeutic target.

References:

1. Yin Y, et al. Sci Transl Med. 7(274):274ra18.
2. Kono M, et al. JCI Insight 4(12):e127395.

Disclosure: M. Scherlinger, Sandoz, Amgen, Nordic Pharma; W. Pan, None; R. Hisada, None; M. Vukelic, None;
M. Umeda, None; A. Boulougoura, None; M. Tsokos, None; G. Tsokos, None.

Figure 2: CaMK4 regulates PFKP activity in SLE CD4+ T cells and impairs human Treg cell immunosuppressive functions. (A) PFK activity was
measured from the lysate of CD4+ T cells cultured during 24 hours with CD3/CD28 activation. Samples from HD (n = 11) and SLE patients
(n = 22). (B) Spearman correlation of the CD4+ T cells PFK activity and the SLE disease activity index (SLEDAI; n = 22).The delimited grey area indi-
cates the 95% confidence interval of the linear regression. (C) PFK activity was measured from the lysate of CD4+ T cells cultured during 24 hours
with CD3/CD28 activation with or without KN93 (10 � M; n = 22). (D) Representative results of Tconv cells proliferation. (F) The percentage of immu-
nosuppression was calculated by comparing Treg/Tconv cell proliferation to the Tconv cell proliferation from the corresponding condition (n = 4
biological replicates). Points and bars represent an individual value and s.e.m., respectively. **, p < 0.01.
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Background/Purpose: Animal and human studies suggest that terminal complement activation has a pathogenic role in
tubulointerstitial fibrosis, which is a strong predictor of irreversible kidney damage in lupus nephritis (LN). Our pilot study
linked membrane attack complex (MAC) deposition in the tubules with interstitial fibrosis/tubular atrophy (IFTA). The assem-
bly of MAC by Complement C5b to C9 on the cell membrane leads to cytotoxic pores and cell lysis while CD59 inhibits MAC
formation by preventing C9 from joining the complex. It has been shown that the imbalance between complement activation
and inhibition predisposes lupus patients to disease manifestations such as preeclampsia but the interplay between com-
plement activators and regulators in LN has not been studied. We hypothesize that an imbalance between uncontrolled
MAC activation and CD59 inhibition is associated with IFTA in LN. As urinary complement biomarkers offer a non-invasive
method of evaluating kidney pathology, we compared urinary C9-to-CD59 ratio between LN patients with moderate/severe
IFTA versus none/mild IFTA.

Methods: Urine samples from 46 adults and pediatric lupus patients with clinically indicated kidney biopsy performed
between 2010 and 2019 were included. Proteomics analysis was performed using mass spectrometry (Orbitrap Fusion
Lumos, Thermo Scientific) and processed by the Proteome Discoverer. The urinary proteins detected were normalized by
urine creatinine excretion. IFTA was categorized as none/mild (< 25% of interstitium affected) versus moderate/severe
(≥ 25% of interstitium affected). Log-transformed urinary C9, CD59 and C9-to-CD59 ratio were compared between the
two groups.

Results: Of the 46 LN patients included in the study, 41 (89.1%) were women, 20 (43.5%) self-identified as Hispanic or
Latino, and 26 (56.5%) self-identified as Black or African American. Ten of the 46 (21.7%) LN patients had moderate/severe
IFTA on kidney biopsy (Table 1). Moderate/severe IFTA group included a higher proportion of patients with reduced eGFR
< 60 ml/min per 1.73 m2 [70.0% vs. 13.9%, p=0.001], a higher proportion of patients with tubulointerstitial inflammation
[90.0% vs. 41.7%, p= 0.01] and a higher proportion of patients with glomerulosclerosis [90.0% vs. 33.3%, p=0.003]. There
was no difference with respect to age, race, sex, medication use, serum C3 and C4, urine protein, and LN class between the
two groups.

Proteomic analysis showed increased urinary C9-to-CD59 ratio in the moderate/severe IFTA group vs none/mild IFTA group
[mean (standard deviation) 0.95(0.04) vs 0.83(0.02), p=0.003], Figure 1. There was no difference in urinary C9 and CD59
abundance between the groups (Figure 2, Table 1). Urinary C9-to-CD59 ratio was not associated with albuminuria (rho=-
0.05, p= 0.75), suggesting increased urinary complement products are not likely a result of a compromised kidney barrier
alone.
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Conclusion: We observed a higher urinary C9-to-CD59 ratio in LN patients with fibrosis suggesting that terminal comple-
ment activation is amplified in relation to MAC inhibition. The imbalance between complement activation and inhibition may
play a role in tubulointerstitial fibrosis.

Black line indicates the mean of each group. White line represents each subject.

Black line indicates the median of each group. White line represents each subject.
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Background/Purpose: The pathogenesis of lupus nephritis (LN) is incompletely understood stalling progress and resulting
in suboptimal patient outcomes. We previously identified a novel inflammatory dendritic cells (InfDC) accumulating in the
peri-glomerular space adjacent to CD3+ T cells forming an immunologic synapse in human kidney biopsies at LN flare. Here,
we aim to describe the T cell phenotype(s) in cross-talk with these infDC during LN flare. Characterizing these T cells will fur-
ther our understanding of the major immune cells driving local inflammatory damage during LN.

Methods: Multi-color flow cytometry analysis was performed using antibodies against various immune cell markers, com-
paring proteinuria NZM 2410 mice and human-chimeric lupus mouse (Hu-lupus) mice with pre-proteinuric NZM (pre-prot-
NZM) and humanized healthy (Hu-healthy) mice, respectively.

Results: FACS analysis of T cell phenotypes identified upregulation of double negative (CD4-CD8-) (DN) T cells, but not Th1
or Th17, in prot-NZM compared to pre-proteinuric. Also, the DN T cell frequencies paralleled infDC in the intra-renal space
and the expression of both cell types correlated with proteinuria. There was no correlation between infDC and DN T cell kid-
ney expression and proteinuria in lymph nodes or spleen. To relate our findings with human LN, we studied Hu-lupus mice
and found significantly higher infDC and DN T cell expression compared to Hu-healthy mice. Importantly, the majority of
CD3+ cells in the Hu-lupus mice were TCRαb+TCRgd-CD4-CD8-PD1+, suggesting a subtype of DN T that are known to
be self-reactive and proinflammatory.

Conclusion: In this study, we demonstrate an increase in a novel subtype of pro-inflammatory DN T adjacent to infDC in
NZM model of LN and in a humanized mouse model of LN. These infDC, DN T cell subtype and their relationship have not
been previously described. These findings enhance our understanding of the mechanisms that drive intra-renal inflammation
during LN. Targeting infDC or their associated DN T cell phenotype may attenuate renal inflammation and improve out-
comes in LN.

Disclosure: L. Ganesan, None; S. Bruckner, None; N. Saljoughian, None; J. Turman, None; M. Rajaram, None;
B. Rovin, AstraZeneca, Aurinia, Biogen, Genetech, Janssen, Lupus Foundation of America, GlaxoSmithKlein(GSK);
W. Jarjour, None; S. Parikh, Bristol-Myers Squibb(BMS), GlaxoSmithKlein(GSK), Aurinia, Aurinia, Alexion, Kezar life
sciences, NIH-NIDDK, EMD-Serono.
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Background/Purpose: Although type 1 interferon (IFN) plays a pivotal role in the pathogenesis of systemic lupus erythema-
tosus (SLE) and polymyositis/dermatomyositis (PM/DM) [1] as typically evidenced by elevated expression of type 1 IFN-
stimulated genes (ISGs) in peripheral immune cells, contribution of serum factors to ISGs was not fully elucidated. We inves-
tigated the cytokine induction in multiple myeloid lineages by serum from patients with SLE or PM/DM using the whole blood
stimulation system.

Methods: Serum was collected from newly diagnosed, untreated, and clinically active adult patients with SLE (SLE group),
anti-ARS antibody-positive PM/DM (ARS group), and anti-MDA5 antibody-positive DM (MDA5 group), and healthy controls
(HCs) (n=10, respectively). Heparinized whole blood from healthy donors was incubated with control serum (10 v/v%),
patient serum (10 v/v%), or IFNs (IFN-α, IFN-β, and IFN-γ) in the presence of protein transport inhibitor cocktail for six hours.
Red blood cells were lysed and leucocytes were fixed at a single step. Intracellular staining was performed and expression of
11 cytokines in CD14+ monocytes, CD1c+ dendritic cells (DCs), and CD123+ DCs were analyzed using flow cytometry. For
transcriptomic analyses, sorted CD14+ monocytes from healthy donor were incubated with control serum, patient serum, or
IFN-β for four hours and bulk RNA-sequencing was performed (n=3). To evaluate significance of JAK-STAT pathway, whole
blood from healthy donors was pre-incubated with baricitinib, a JAK1/2 inhibitor, stimulated with patient serum for six hours,
and analyzed for cytokine expression as described above.

Figure 1. MCP1 and IL-1RA expression in CD14+ monocytes following incubation with serum. Whole blood from healthy donors was incubated
with patient serum or healthy serum. Expression of each cytokine was analyzed using flow cytometry. Frequencies of CD14+ monocytes positive
for MCP1 (panel A) and IL-1RA (panel B) are displayed for SLE group, MDA5 group, ARS group, and HCs (n=10, respectively). Cut-off level was
determined by 2% positivity of each cytokine in unstimulated condition. Horizontal bars represent the median. P-values were calculated using
Kruskal-Wallis one-way analysis of variance followed by Dunn’s multiple comparisons test.
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Results: Serum from SLE and MDA5 groups induced significantly higher monocyte chemoattractant protein-1 (MCP1) and
interleukin-1 receptor antagonist (IL-1RA) expression in CD14+ monocytes compared to HCs (Figure 1). This monocyte
cytokine signature was closely resembled that induced by IFN-β stimulation. Serum from ARS group did not induce any sig-
nificant cytokine expression in CD14+ monocytes. No significant cytokine expression was observed in CD1c+ DCs and
CD123+ DCs. Following stimulation with serum from SLE and MDA5 groups, 612 and 462 genes were elevated (fold change
>2, p < 0.05 vs HCs), respectively. Among these elevated genes, 383 genes were commonly elevated between SLE group,
MDA5 group, and IFN-β (Figure 2). Pathway analysis showed the highest number of gene elevation in IFN-αβ signaling path-
way. Multiple ISGs as well as STAT1/2 were significantly elevated. In agreement with transcriptomic analysis, baricitinib sig-
nificantly abrogated monocyte cytokine signature, MCP1 and IL-1RA expression, induced by serum from SLE and MDA5
groups (p < 0.05).

Conclusion: Serum from patients with clinically active SLE and anti-MDA5 antibody-positive DM induced shared monocyte
cytokine signature through type 1 IFN pathway, suggesting contribution of serum factors to ISG signature in the peripheral
CD14+monocytes. These ‘primed’ CD14+ monocytes by active serum could contribute to pathogenesis in these dis-
eases.[1] Antonios Psarras, et al. Rheumatology (Oxford). 2017;56(10):1662-1675

Disclosure: S. Nakamura, None; Y. okamoto, Chugai Pharmaceutical Co., Ltd., Janssen Pharmaceutical K.K.;
Y. Katsumata, GlaxoSmithKline K.K., AstraZeneca K.K., Pfizer Japan Inc., Janssen Pharmaceutical K.K., Chugai Phar-
maceutical Co., Ltd., Asahi Kasei Pharma, Sanofi K.K., Mitsubishi Tanabe Pharma Corporation, Astellas Pharma Inc.;
M. Harigai, AbbVie Japan GK, Asahi Kasei Corp., Astellas Pharma Inc., Ayumi Pharmaceutical Co., Boehringer Ingel-
heim Japan, Inc., Bristol-Myers Squibb(BMS), Chugai Pharmaceutical Co., Ltd., Daiichi-Sankyo, Inc., Eisai Co., Ltd.,
Eli Lilly Japan K.K., Kaken Pharmaceutical Co., Ltd., Kissei Pharmaceutical Co., Ltd., Mitsubishi Tanabe Pharma Co.,
Mochida Pharmaceutical Co., Ltd., Nippon Kayaku Co., Ltd., Nippon Shinyaku Co., Ltd., Pfizer Japan Inc., Taisho
Pharmaceutical Co., Ltd., Teijin Pharma Ltd., UCB Japan Co., Ltd., Viatris Japan.

Figure 2 Upregulated genes in CD14+ monocytes following serum stimulation. Sorted CD14+ monocytes from healthy donors were incubated
with serum from HCs, SLE group, MDA5 group, or IFN-β for four hours and bulk RNA-sequencing was performed (n=3). Data was analyzed by
StrandNGS software and elevated genes (fold change >2, p < 0.05 vs HCs) were determined. Numbers of genes elevated in each condition are
displayed in Venn diagram.
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JAK Inhibitors Counteract Cellular Toxicity of Hydroxychloroquine in Vitro
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Background/Purpose: Hydroxychloroquine (HCQ) is an anti-malarial medicine and an immunomodulator to treat autoim-
mune diseases such as systemic lupus erythematosus (SLE) and rheumatoid arthritis (RA). Clinical beneficial evidence of
HCQ includes anti-thrombotic effects, anti-arthritic effects seen in short term, and disease-stabilizing effects to inhibit the

Figure 1 Luminescence-based cell viability plate assay. (A) human retinal pigment epithelial cells (ARPE-19), (B) mouse podocytes (AI), (C) human
podocytes (BLAK). Abbreviations in the X axis: Dm DMSO, PBS phosphate buffered saline, H Hydroxychloroquine, Up upadacitinib, B baricitinib.
Abbreviations in the Y axis: RLU relative light unit. Asterisks statistically significant in one-way ANOVA, P<0.01.
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relapse of SLE, renoprotective effect, better life prognosis as long-term effects. On the other hand, there are also non-
negligible adverse effects of HCQ such as retinal and renal toxicity. It is known that HCQ cellular cytotoxicity is exerted by
inhibiting autophagy and lysosomal enzymes. However, it still remained to be clarified how interference of lysosomal-
autophagy pathway by HCQ leads to cellular cytotoxicity. Janus kinase (JAK) was previously reported to be involved in lyso-
some biogenesis in visceral glomerular epithelial cells (podocytes), hence we pursuit the possibility that JAK inhibitors (JAKis)
could reduce cellular cytotoxicity of HCQ in vitro in this study.

Methods: Luminescent-based cell viability plate assay (CellTiter-Glo® Luminescent Cell Viability Assay, Promega, USA) was
employed to quantify HCQ-induced cell death. Human retinal pigment epithelial cell line (ARPE-19), mouse podocyte cell line
(AI), and human podocyte cell line (BLAK) were used as HCQ-induced retinopathy and nephropathy in vitro models to test
HCQ cellular toxicity. ARPE-19 was plated on non-coated 96 well plates and AI and BLAK were plated on collagen
1-coated 96 well plates (day 1). ARPE-19 was pretreated with a series concentrations of upadacitinib, and AI and BLAK
were pretreated with a series concentrations of baricitinib for 48 hours (day 3, 4). On Day 5, 10 to 80 � g/mL of HCQ was
added to these cell lines to induce cell death, and the culture was continued for 4 to 9 days, until cells were subject to viability
assay. One-way ANOVA was done using Prism 9 for macOS for statistical analysis.

Results: A series of HCQ concentrations ranging from 0.009 to 80 � g/mL were tested to decide the most appropriate con-
centration to kill cells, resulting in 80 � g/mL for ARPE-19, 10 � g/mL for AI and 20 � g/mL for BLAK. Upadacitinib at the con-
centration of 16 nM~10 � M siginificantly inhibited 80 � g/mL HCQ-induced ARPE-19 cell death (Figure 1A). In AI and BLAK
(Figure 1B and 1C), 2 to 50 � Mof baricitinib significantly inhibited 10 � g/mL and 20 � g/mL HCQ-induced cell death, and pro-
tective trend was also seen in the lower concentrations such as 16, 80 and 400 nM of baricitinib. Maximam plasma concen-
tration (cMAX) of 8 mg baricirinib in adults is 107 ng/mL (280 nM), and that of 15 mg upadacitinib in adults is 61 ng/mL
(156 nM). JAKi protective effects on HCQ cellular toxicity in these experiments were observed at the clinically-relevant con-
centration less than cMAX of each JAKi tested.

Conclusion: JAKis counteract celluar cytotoxicity of HCQ in a human retinal pigment epithelial cell line, a mouse podocyte
cell line and a human podocyte cell line in vitro. JAK inhibitors might reduce the incidence of retinopathy and that of nephrop-
athy in patients treated with HCQ.

Disclosure: H. Kajiyama, None; Y. Aizaki, None; H. Yazawa, None; K. Yokota, None; Y. Araki, None; Y. Akiyama,
None; T. Mimura, None.
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Background/Purpose: Systemic lupus erythematosus is a prototypic autoimmune disease in which patients frequently
have photosensitivity. Exposure to ultraviolet radiation (UVR) causes the eruption of cutaneous lesions and can induce sys-
temic disease flare. The lymphatic system removes fluid, soluble molecules, and cells from the skin and communicates with
the immune system via draining lymph node. Dysfunctional lymphatics have been shown to exacerbate acute inflammation
and to alter draining lymph node responses. Lymphatic flow is decreased after viral infection and is dependent on IFN-I sig-
naling and IFN-I signaling is important in lupus pathophysiology. We thus hypothesized that lymphatics are dysfunctional in
lupus and contribute to photosensitivity. The purpose of this study is to investigate lymphatic function in patients with lupus
and murine lupus models as well as to assess the immunologic consequences of manipulating lymphatics.

Methods: We assessed lymphatics in patients with lupus by performing immunohistochemistry of skin biopsies. Murine
lupus models were used to assess and manipulate lymphatics in vivo. MRL/lpr and an inducible model using chronic epicu-
taneous application of imiquimod (IMQ) on B6mice were used. Lymphatic flowwas increased using manual lymphatic drain-
age (MLD) or by using tamoxifen-treated B6 PTENfl/fl Flt4ERT2 mice (LECPTEN) with enhanced lymphatics. Lymphatic flow
was examined in murine lupus models by assessing Evan’s blue retention in the skin at 24 hours after injection. Skin and
draining lymph node responses were investigated by flow cytometric analysis after tissue digestion.

Results: Patients with lupus have dilated cutaneous lymphatics, consistent with poor lymphatic flow. Both MRL/lpr and IMQ
lupus model mice had reduced lymphatic drainage compared to healthy controls after exposure to UVR. Improving lym-
phatic flow with MLD of MRL/lpr and IMQ lupus model mice or in IMQ-treated LECPTEN mice reduced cutaneous photosen-
sitivity, as evidenced by decreased ear swelling and reduced immune cell infiltration. Furthermore, improving lymphatic flow
reduced lymph node B cell responses with decreased germinal center B cells and plasmablasts. Mechanistically, improving
lymphatic flow reduced B cell responses by acting on a lymph node fibroblastic reticular cell (FRC) CCL2-monocyte axis that
we have previously shown to limit B cell responses.

Conclusion: Together, our results demonstrate that lupus skin is characterized in part by lymphatic dysfunction, and that
this dysfunction contributes to both cutaneous photosensitivity and draining lymph node B cell responses. In lymph nodes,
improved lymphatic flow limits B cell responses by acting on a FRC CCL2-monocyte axis that we have previously estab-
lished. Our data suggest that dysfunctional lymphatic flow is a contributing factor to lupus pathophysiology and points to
lymphatic function as a therapeutic target.

Disclosure: w. ambler, None; M. Somaraju, None; J. Sim, None; E. Seltzer, None; N. Schwartz, None; E. Sevim,
None; D. Erkan, None; J. Shin, None; R. Kataru, None; B. Mehrara, PureTech corp, Regeneron corp, Pfizer;
t. Lu, None.

Abstract Number: 0655

Proteomic Analysis of Histological Lesions Lupus Nephritis Identifies an
Inflammatory Signature of Fibrous Crescents

Alessandra Ida Celia1, Jeffery Hodgin2, Avi Rosenberg3, Laurence S Magder4, Jill Buyon5, Betty Diamond6, Judith James7,
William Apruzzese8, Paride Fenaroli9, Derek Fine1, Jose Monroy-Trujillo1, Mohamed G. Atta1, Peter izmirly10, Michael
Belmont5, Anne Davidson6, Daniel W. Goldman11, the Accelerating Medicines Partnership (AMP) RA/SLE12, Michelle
Petri11 and Andrea Fava1, 1Johns Hopkins University, Baltimore, MD, 2University of Michigan, Ann Arbor, MI, 3Johns
Hopkins University, Ballwin, MO, 4University of Maryland, Department of Epidemiology and Public Health, Baltimore,
MD, 5NYU Grossman School of Medicine, New York, NY, 6Feinstein Institutes for Medical Research, Manhasset, NY,
7OklahomaMedical Research Foundation, Oklahoma City, OK, 8Brigham andWomen’s Hospital, Boston, MA, 9Università
degli Studi di Parma, Parma, Emilia-Romagna, Italy, 10NYU Long Island School of Medicine, New York, NY, 11Johns
Hopkins University School of Medicine, Division of Rheumatology, Baltimore, MD, 12Multiple Insitutions
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Background/Purpose: We employed urine proteomics to define the molecular signatures associated with the histological
features quantified by the NIH activity and chronicity indices.

Methods: Glomerular and interstitial lesions in lupus nephritis were quantified (scored 0-3) based on the revised 2018 Inter-
national Society of Nephrology/Renal Pathology Society (ISN/RPS) classification for lupus nephritis and the modified NIH
scoring system by a central renal pathologist (JH). Urinary proteins (1200 biomarkers, RayBiotech Kiloplex) were quantified

Figure 2. Fibrous crescents cluster with LN activity lesions. Hierarchical clustering based on the correlations of each histological lesion and urinary
proteins. All proteins with a strict statistically significant correlation (FDR < 0.01) with at least one histological lesion were included.

Figure 1. Proteomic signatures of LN histological lesions. Heatmap displaying Spearman correlations of urinary proteins and any single subitem of
the NIH activity (A) and chronicity (B) indices. For each lesion, the 5 most correlated proteins are displayed. Empty squares indicate a false discov-
ery (FDR) rate > 0.25.
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in urine samples collected on the day of (73%) or within 3 weeks of (27%) the diagnostic kidney biopsy. Proteomic signa-
tures of each lesion were defined based on Spearman correlations of each urine protein with each pathologic lesion.

Results: Ninety-one biopsies were included: 32 (35%) with pure proliferative LN, 33 (36%) with pure membranous LN, and
26 (29%) with mixed LN. The 5 most correlated urinary proteins and each pathologic feature are summarized in Figure 1. Most
lesions in the activity or chronicity indices shared a similar signature within their respective index. In contrast, fibrous crescents
displayed an inflammatory signature (CD73, MMP9, MIP1b, and IL-8) despite being part of the NIH chronicity index. Hierarchical
clustering based on proteomic signatures revealed that fibrous crescents were more similar to activity-related lesions (Figure 2).
Interstitial inflammation (activity) was correlated with biomarkers associated with both active and chronic lesions.

Conclusion: Although fibrous crescents are considered inactive lesions that follow crescentic glomerulonephritis, urine pro-
teomics revealed inflammatory activity associated with fibrous crescents. Several cell types such macrophages, fibroblasts,
neutrophils, lymphocytes, and epithelial cells are critical in the formation of crescents. Higher levels of CD73, IL-8 and MMP9
indicate the presence of an inflammatory response involved in glomerular remodeling after extra-capillary proliferation that
have an important role in kidney damage. The presence of fibrous crescents in kidney biopsies may indicate ongoing poten-
tially treatable inflammation. Interstitial inflammation, which is linked to worse clinical outcomes, showed a distinct proteomic
signature combining both activity and chronicity. A better understanding of the pathophysiology of processes including
fibrous crescents and interstitial inflammation is needed to tailor treatment of these pathways leading to chronic damage.

Disclosure: A. Celia, None; J. Hodgin, None; A. Rosenberg, None; L. Magder, None; J. Buyon, Equillium,
GlaxoSmithKlein(GSK), L and M Healthcare Communications, Janssen, Boomcom, Merck/MSD; B. Diamond, None;
J. James, Bristol-Myers Squibb(BMS), AstraZeneca, Novartis, Progentec Biosciences; W. Apruzzese, None;
P. Fenaroli, None; D. Fine, None; J. Monroy-Trujillo, None; M. Atta, Kira, Horizon, Bristol-Myers Squibb(BMS),
REATA, Morphosys AG, Sentien; P. izmirly, None; M. Belmont, None; A. Davidson, None; D. Goldman, None;
t. (AMP) RA/SLE, None; M. Petri, Exagen, AstraZeneca, Alexion, Amgen, AnaptysBio, Argenx, Aurinia, Biogen, Cari-
bou Biosciences, CVS Health, EMD Serono, Eli Lilly, Emergent Biosolutions, GlaxoSmithKline (GSK), IQVIA, Janssen,
Kira Pharmaceuticals, MedShr, Sanofi, SinoMab, Thermofisher, BPR Scientific Advisory Committee; A. Fava, Sanofi.
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Yu10 and Xiaofeng Zeng11, 1Department of Rheumatology and Clinical Immunology, Peking Union Medical College
Hospital, Peking Union Medical College & Chinese Academy of Medical Sciences, National Clinical Research Center for
Dermatologic and Immunologic Diseases, Ministry of Science & Technology, Key Laboratory of Rheumatology and
Clinical Immunology, Ministry of Education, State Key Laboratory of Complex Severe and Rare Diseases, Ministry of
Science & Technology, Beijing, China, 2BGI-Shenzhen, Shenzhen, China, 3Medical Research Center, State Key laboratory
of Complex Severe and Rare Diseases, Peking Union Medical College Hospital, Chinese Academy of Medical Sciences
and Peking Union Medical College, Beijing, China, 4Peking Union Medical College Hospital, Beijing, China, 5Beijing Union
Medical College Hospital, Beijing, China, 6Department of Cardiology, Peking Union Medical College Hospital, Peking
Union Medical College & Chinese Academy of Medical Sciences, Beijing, China, 7Department of Epidemiology and Bio-
statistics, Institute of Basic Medical Sciences, China Academy of Medical Sciences & Peking Union Medical College,
Beijing, China, 8Department of Dermatology, China-Japan Friendship Hospital, Beijing, China, 9Institute of Dermatology,
Anhui Medical University, Hefei, China, 10Division of Nephrology, Guangdong Provincial People’s Hospital and
Guangdong Academy of Medical Sciences, Guangzhou, China, 11Department of Rheumatology, Peking Union Medical
College Hospital (PUMCH), Chinese Academy of Medical Sciences National Clinical Research Center for Dermatologic
and Immunologic Diseases (NCRC-DID), Beijing, China
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Background/Purpose: Pulmonary arterial hypertension (PAH) is a rare and severe complication of systemic lupus erythe-
matosus (SLE). Human leucocyte antigen (HLA) gene variants in the major histocompatibility complex (MHC) region play
key roles in the pathogenesis of SLE. However, the genetic characteristics of HLA in SLE-associated PAH has not been
established. In this study, we aimed to identify genetic variants implicated with SLE-associated PAH susceptibility within
the MHC region and assessed the contribution of associated variants to clinical outcomes.

Methods: A total of 172 patients with SLE-associated PAH confirmed by right heart catheterization, 1,303 cases of SLE
without PAH and 9,906 healthy controls were included. Deep sequencing was performed on the entire 5-Mb MHC region
to identify HLA alleles, single nucleotide polymorphism (SNPs) and amino acid. To determine the HLA genetic variants spe-
cifically associated with SLE-associated PAH, we compared it with two groups of controls, which were SLE without PAH
(SLE-nonPAH) and healthy controls. Functional analysis were then performed for significant associated SNPs by exploring
the evidence of colocalization with expression quantitative trait loci (eQTLs). Finally, we conducted the clinical association
study in SLE-associated PAH patients with the significant associated HLA allele.

Results: 19,881 variants were identified, including SNPs, alleles, and amino acid within the MHC region. HLA-DQA1*03:02
was observed presenting the most significant association for SLE-associated PAH when comparing with both healthy con-
trols and SLE-nonPAH. The top significant associated amino acid was mapped to HLA-DQα1 in the region affecting
MHC/peptide-CD4+ T cell receptor affinity and antigen binding. Five SNPs were independent detected significantly associ-
ated with SLE-associated PAH. Colocalization analysis revealed rs2395310 in HLA-DOA/DPA1 affects the gene expression

Figure 1. Study flow-chart. HLA=human leukocyte antigen; BWA=Burrows-Wheeler Alignment Tool; GATK=Genome Analysis Toolkit.
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of HLA-DPA1 and HLA-DPB2 in heart, artery and lung. Clinical association study showed SLE-associated PAH patients with
HLA-DQA1*03:02 had worse target role achievement (TGA) and survival rate compared to patients without it.

Conclusion: This is the first study investigating the genetic variants that contribute to SLE-associated PAH susceptibility of
the MHC region. HLA-DQA1*03:02 is considered to be a genetic risk factor for the further development of PAH in SLE
patients. This HLA allele was also associated with worse clinical outcomes in patients with SLE-associated PAH. SLE
patients with this allele type require regular and careful follow-up for early diagnosis and interventions for possible PAH.

Disclosure: J. Qian, None; Y. Chen, None; X. Yang, None; Q. Wang, None; J. ZHAO, None; X. Deng, None; S. Li,
None; Y. Liu, None; Z. Tian, None; J. Shen, None; Q. Liao, None; Y. Wang, None; X. Zuo, None; X. Zhang, None;
M. LI, None; Y. Cui, None; X. Yu, None; X. Zeng, None.
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Background/Purpose: BDCA2 (Blood Dendritic Cell Antigen 2) is specifically expressed on plasmacytoid dendritic cells
(pDCs), a type I interferon-producing cells, which have been implicated in many autoimmune diseases such as systemic
lupus erythematosus (SLE). BIIB059, an anti-BDCA2 monoclonal antibody developed by Biogen, has demonstrated clinical
efficacy in CLE and SLE patients. Nevertheless, the results of its phase II clinical trials suggest an improved clinical efficacy of
BIIB059 is needed even though its Phase III SLE studies are still on-going. On the other hand, small molecule immune

Figure 2. Association analysis for SLE-associated PAH within MHC regions. The -log10 of P values are plotted against their chromosomal posi-
tion. The dotted line represents the level of statistical significance (P value=2.5×10−6). Colored signals represent alleles (dark blue), amino acids
(light blue) and SNPs (grey) associated with SLE-associated PAH. The size of the diamond indicates the degree of linkage disequilibrium with
the strongest association (HLA-DQA1*03:02).
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modulators, such as glucocorticoids (GCs), are highly effective in treatment for various autoimmune diseases, including SLE.
However, the adverse effects of GCs limited its prolonged clinical usage. Thus, generation of anti-BDCA2 based glucocor-
ticoids drug conjugate may provide greater clinical efficacy by their synergistic effects and minimized systematic side effects.
Based on our proprietary Duality Immune Modulating Antibody Conjugate (DIMAC) technology, DB-2304 was generated.

Methods: DB-2304 was synthesized by utilizing an anti-BDCA2 monoclonal antibody and a DIMAC payload that has high
potency, selectivity and long duration of action on glucocorticoid receptor (GR). The inhibitory potency of DB-2304 was eval-
uated in purified human peripheral blood mononuclear cells (PBMCs) and/or pDCs. The mechanism of action (MOA) of DB-
2304 was further investigated by RNA-seq in purified pDCs.

Results: DB-2304, inducing the internalization of BDCA2, displayed greater inhibitory potency than that of its naked anti-
body in a ligand stimulated cytokine and chemokine production in human PBMCs. Furthermore, comparing with naked anti-
body, DB-2304 completely suppressed IFN-a production and a broader spectrum of pro-inflammatory cytokine and
chemokine productions in human pDCs (under TLR agonist stimulation). The mechanism of action (MOA) of DB-2304 was
finally revealed by RNA-seq, which demonstrated greater impact on global gene expression by DB-2304 vs. its naked anti-
body in purified pDCs.

Conclusion: DB-2304, the second successful molecule generating from the DIMAC platform, has clearly demonstrated
greater in vitro potency than that of its naked antibody in human PBMCs and pDCs. The MOA study further confirmed its
synergistic effects on regulation of both type I interferon signature genes and GR-responsive genes in pDCs. Taken
together, these data support clinical investigation of DB-2304 in the future.

Disclosure: X. Li, Duailty Biologics; Y. Zhang, None; B. Li, None; H. Hua, Hansoh Pharma.
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Background/Purpose: Human endogenous retroviruses (HERVs) and long interspersed nuclear elements (LINEs) make up
5-8% and 21% of the human genome, respectively. Their expression may contribute to production of type I interferon and
the generation of autoantibodies. The objective of this study was to detect HERVs and LINEs in 4 cell-types in SLE patients
and characterize their relationship to host gene expression and SLE phenotypes.
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Methods: Peripheral blood mononuclear cells were isolated from 120 deeply phenotyped SLE participants. Cells were
sorted utilizing magnetic beads (CD14+ monocytes, B cells, CD4+ T cells, and NK cells) and STEM cell technologies for a
total of 480 samples. Libraries were sequenced on a HiSeq4000 PE150. Trimmed fastq files were aligned to GRCh38
release 104 using default settings with STAR to generate alignment files. Alignment files were converted to gene counts
using featureCounts. Raw counts from Telescope were normalized using DESeq2 and summed per patient; patients were
then separated into tertiles based on the summed counts for HERVs and LINEs. DESeq2 was used to perform differential
gene expression analysis using gene counts from featureCounts, comparing the third to the first tertile. Gene set enrichment
analysis was performed using genes with adjusted p values < 0.05, ranking genes by log2FoldChange, and running Web-
Gestalt. For clinical outcomes, outliers were identified and dropped per cell type and differential expression analysis was
run using raw counts from Telescope with DESeq2 per cell type, adjusting for race, lane, sex, and immunosuppressant
use at the time of blood draw. Outcomes studied included disease activity (SLEDAI score), autoantibody production
(dsDNA, RNP, Sm), ACR renal criteria and disease severity (as defined by clinical clusters previously described in the same
SLE participants)1.

Results: A total of 26,768 HERVs/LINEs were detected across the 480 samples. These were mostly cell-specific (Fig1).
High HERVs/LINEs expression correlated with host gene transcription in a cell specific manner. Differentially enriched path-
ways with retroviral load include olfactory signaling pathway, regulation of IFNA signaling, and interferon alpha/beta signaling
in CD14 cells; DNA repair and host response of HIV factors in CD4 cells; activation of HOX genes and antimicrobial peptides

PCA plot of HERVs and LINEs expression in 4 cell types of 120 SLE individuals
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in CD19 cells; and regulation of complement cascade, neutrophil degranulation and several metabolic pathways in NK cells
(Fig 2). Significant associations between HERVs/LINEs expression and clinical outcomes are summarized in Table 1. We
found that CD19 cells had the most robust associations with disease severity, SLEDAI score, history of renal disease, and
autoantibody production (FDR p< 0.05). Other findings included high HERVs/LINEs expression in NK cells in patient with
severe disease, and in CD4 cells in patients with dsDNA production (FDR p< 0.05).

Conclusion: HERVs/LINEs expression is associated with host gene expression in relevant immune pathways in patients
with SLE, in a cell specific manner. Further, we found a strong association between HERVs/LINEs expression and clinical
outcomes, particularly in CD19 cells, in SLE patients.

HERVs/LINEs expression associated with clinical outcomes, adjusted for sex, race and immunosuppressive medication use in 120 SLE
participants

Pathways of differentially expressed genes associated with high HERVs/LINEs expression per cell type in 120 SLE patients
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Background/Purpose: Up to 50% of SLE patients experience neuropsychiatric involvement (neuropsychiatric lupus, or
NPLSE) through an unknown mechanism. Diagnosis currently relies on clinical criteria and physician experience; novel bio-
markers are needed to identify patients more rapidly and reliably. Studying the central nervous system (CNS) pathology in
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the classic MRL/lpr mouse model has been hindered by the lack of cerebrospinal fluid (CSF) characterization; how this fluid
might link systemic disease and neuropathology is unknown. We aimed to identify protein biomarkers of NPSLE-like dis-
ease, comprehensively characterize the proteome of the MRL/lpr mouse CSF, and better understand the mechanism of
NPSLE.

Methods: The MRL/lpr mouse (lpr) strain exhibits significantly worse clinical disease in females and neuropsychiatric deficits
at an early age. Serum from female MRL/lpr (age 17-18 weeks; n = 8) and control MRL/mpj (mpj; age 17-18 weeks; n = 8)
was collected. CSF from 3 cohorts of lpr (age 14-18 weeks; n = 10-15 per cohort) and 3 cohorts of mpj (age
14-18 weeks; n = 10-15 per cohort) was collected and pooled into six, 100uL samples (lpr n = 3; mpj n = 3). A validated
behavioral testing battery assessed murine correlates of neuropsychiatric disease. RayBiotech mouse protein arrays were
used to detect levels of 1308 proteins in serum and CSF. Fluorescence intensities from arrays were normalized to internal
standards and controls. Fold change (FC) and multiple-test-corrected MannWhitney p-values determined viable biomarkers
(serum: FC > 1.5 or < 0.6 and p < 0.05; CSF: only p < 0.1). Pearson correlation identified serum proteins related to lpr
behavioral testing scores (p < 0.05). DAVID software identified top gene ontology terms and KEGG pathways corresponding
to biomarkers.

Results: 150 serum proteins distinguished between lupus mice and non-lupus controls (p < 0.05). Of these, 104 were
increased and 46 were decreased in lupus mice (Figure 1A). Significant enrichment in cytokine signaling, apoptotic activity,
and cellular immune responses was present (Figure 1B-D). Among those 150 proteins, 66 correlated with at least one fea-
ture of murine NPSLE (Figure 2A). From this subset, enrichment analyses showed involvement of cytokine signaling and
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innate immunity (Figure 2B-D). 27 CSF proteins distinguished between lupus mice and controls (increased in two or more lpr
samples; p < 0.1), including several inflammatory cytokines and neuronal products (Figure 3A). Enrichment analyses identi-
fied inflammatory disease activity and cytokine signaling in the central nervous system (Figure 3B-D).

Conclusion: We succeeded in identifying novel serum biomarkers of murine NPSLE; several chemokines, cytokines, and
neuronal proteins could facilitate systemic immune system targeting of the CNS. For the first time, a comprehensive picture
of the MRL/lpr mouse CSF has been produced. Several inflammatory and neurotoxic cytokines are increased, indicating sig-
nificant neuroinflammatory activity in lupus. In addition to finding possible diagnostic markers of NPSLE, these results also
help clarify its mechanism and identify putative therapeutic targets.

Disclosure: J. Reynolds, None; C. Mohan, None; Y. Li, None; C. Putterman, Equillium, Progentec, Kidneycure.
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Serum Proteins and Metabolites Differ in SLE Patients with Coronary
Microvascular Dysfunction (CMD) as Determined by Cardiac MRI
Compared to SLE Patients Without CMD – a Pilot Study

Audrey Hagiwara1, Moumita Bose1, Aleksandr Stotland1, Aleksandra Binek1, Koen Raedschelders1, Janet Wei1, C. Noel
Bairey Merz1, Sarah Parker1, Jennifer Van Eyk1, Daniel Wallace1, Mariko Ishimori2 and Caroline Jefferies1, 1Cedars-Sinai
Medical Center, Los Angeles, CA, 2Cedars-Sinai Health System, Los Angeles, CA
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Background/Purpose: Cardiovascular disease (CVD) is a significant cause of mortality in patients with SLE. While obstruc-
tive coronary artery disease (CAD) is a leading cause of cardiac death in SLE, newer evidence suggests that other cardiac
manifestations may contribute significantly to mortality, including coronary microvascular dysfunction (CMD) – a form of
ischemia without obstructive CAD (Weber et al., 2021). The presence of CMD in SLE is associated with decreased total
anti-oxidant levels and increased CRP levels suggesting a role for oxidative stress and inflammation in the pathogenesis of
CMD in lupus (Yilmaz et al., 2012). We performed a comprehensive proteomic analysis of serum protein and metabolite pro-
files in SLE participants with and without CMD on cardiac MRI (cMRI).

Table: Demographic and Characteristics of SLE Participants
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Methods: SLE patients (n=11, all met ACR 1997 criteria, Table) recruited to the study underwent cMRI using our published
protocol (Ishimori et al., 2011). Metabolites were extracted from patient serum samples and analyzed by LC-MS/MS using a

Figure 1: Important features selected by volcano plot with fold change threshold (x) 2 and t-tests threshold (y) 0.1. The red circles represent fea-
tures above the threshold.

Figure 2: Heatmap of Pearson’s correlation coefficient between each serum protein found to be significantly correlated with MPRI. The correlation
between each of the proteins with MPRI is down on the bottom row. In each case, p<0.05. Epidermal growth factor receptor (EGFR); Alpha-
1-antichymotrypsin (AACT); Leucine rich alpha-2 glycoprotein 1 (A2GL); Ig kappa chain V-II region (KV206); Clusterin (CLUS); ATP-dependent
RNA helicase (DDX6); Mitochondrial 3-ketoacyl-CoA thiolase (THIM); Puromycin-sensitive aminopeptidase (PSA); T-complex protein 1 subunit
delta (TCPD); Mitochondrial ATP synthase subunit gamma (ATPG); Serine/threonine-protein kinase (PAK2); Apolipoprotein F (APOF); Transcrip-
tion elongation factor SPT6 (SPT6H); Plasma alpha-L-fucosidase (FUCO2).

1317



targeted dynamic multiple reaction monitoring (dMRM) method in combination with the MassHunter Metabolomics pipeline
to profile the 218 metabolites of the central carbon chain (Agilent Technologies). Serum proteins were analyzed by data-
independent acquisition (DIA) LC-MS/MS and analyzed using mapDIA software. Statistical analysis, functional pathway
characterization and visualization for both assays were performed as described elsewhere (Mc Ardle et al., 2022; Stotland
et al., 2020).

Results: Overall, 5/11 participants had myocardial perfusion reserve index (MPRI) values < 1.84, consistent with CMD. We
identified 19 metabolites differentially abundant in SLE patients with (p < 0.05) compared to SLE participants without CMD
(Figure 1), including 18 that were significantly upregulated in CMD patients, and 1 (2-deoxyguanosine 5-diphosphate) was
down-regulated. Pathway analysis performed using REACTOME identified a number of metabolic and biosynthetic path-
ways affected between the two groups, including pyrimidine biosynthesis (p = 2.9e-04, FDR 0.037), vitamin B2 metabolism
(p = 0.005, FDR 0.037), and creatine metabolism (p = 0.004, FDR 0.037). Interestingly we found 10 serum proteins nega-
tively correlated with MPRI on cMRI (Figure 2) and 4 positively. Of those that negatively correlated, epidermal growth factor
receptor (EGFR, r = -0.661, p = 0.027) and leucine rich alpha-2 glycoprotein 1 (A2GL, r = -0.675, p = 0.023) were the most
noteworthy, as both have known associations with increased CVD risk. Clusterin (CLUS) was the most negatively correlated
of all the proteins with MPRI (r = -0.922, p = 5.55e-005), which is interesting given the strong association of clusterin with
elevated CRP levels and other markers of cardiovascular risk (Wittwer & Bradley, 2021).

Conclusion: SLE participants with CMD demonstrated significant upregulation of metabolites, which suggests alterations in
metabolic pathways and substrate utilization may contribute to the CMD pathophysiology in SLE. Additionally, these prote-
omic data support increased expression of biomarkers previously shown to be associated with CVD. These results may help
elucidate the mechanisms driving the development of CMD in SLE.

Disclosure: A. Hagiwara, None; M. Bose, None; A. Stotland, None; A. Binek, None; K. Raedschelders, None;
J. Wei, None; C. Bairey Merz, None; S. Parker, None; J. Van Eyk, None; D. Wallace, None; M. Ishimori, None;
C. Jefferies, None.
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Cutaneous Type I IFN Responses in Systemic Lupus Erythematosus Are
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Background/Purpose: Cutaneous lupus erythematosus (CLE) is a heterogenous, disfiguring, and difficult-to-treat manifes-
tation of systemic lupus erythematosus (SLE) with scar formation in CLE subtypes such as discoid lupus erythematosus
(DLE). Fibroblasts (FBs) are a diverse stromal cell type now recognized to participate in immunologic responses as well as
initiation of dermal wound healing. Our recent study revealed that a subset of FBs from healthy-appearing, non-lesional
SLE skin expresses a high type I IFN-induced gene signature and participates in significant myeloid crosstalk in the skin.
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Thus, we hypothesize that FB education by type I IFNs may modulate FB function and promote non-lesional to lesional CLE
phenotypes in SLE patients. The goal of this study was to further characterize the impact of type I IFNs on skin FB function
and confirm increased IFN responses in situ in FBs in DLE lesions and subacute lupus erythematosus (SCLE) lesions.

Methods: Fibroblast morphology was assessed by fluorescence staining of F-actin in healthy control FBs (n=5) and SLE
FBs (n=3) from healthy-appearing skin in vitro, with and without IFN-α, and gene expression was explored by RNAseq. Sim-
ilarly, FBs from non-lesional skin of SLE patients or controls were subjected to in vitro scratch wound assays and their ability
to close the scratch in the presence or absence IFN-α was analyzed using an Incucyte system. Immunofluorescence stain-
ing of formalin-fixed paraffin embedded lesional skin sections from patients with DLE, SCLE, as well as healthy controls were
stained with anti-vimentin and anti-MX1 primary antibodies, followed by fluorescently conjugated secondary antibodies and
DAPI mounting medium. Statistical comparisons between groups were completed using an unpaired Student’s t-test (all
data was normally distributed).

Results: We observed morphological differences between healthy control and SLE FBs from non-lesional skin by F-actin
staining, with significantly less F-actin fluorescence and smaller cell size in SLE FBs compared to healthy control FBs
(p < 0.05). In response to treatment with IFN-α, TNF, IL1B, and TRAF1 were increased in SLE skin FBs compared to healthy
controls, supporting the presence of an IFN-driven inflammatory FB phenotype in SLE skin. Indeed, examination of MX1, a
protein known to be upregulated in response to type I IFNs, was more robustly present in the dermis of DLE lesions com-
pared to SCLE lesions, suggesting that fibroblast activation may be more robust in CLE lesions that may develop scar. Con-
sistent with this notion, wound healing, as measured by scratch assays, was significantly impaired in SLE skin FBs versus
healthy control FBs only in the presence of IFN-α, as not differences were observed in wound healing response in untreated
cells.

Conclusion: These data support a mechanism by which education of fibroblasts by type I IFNs likely promotes amplification
of inflammatory responses that contribute to cutaneous inflammation and dysfunctional skin FBs in SLE. Future work will
focus on what cells these FBs are interacting with and how the abnormal morphology and function of FBs in SLE skin con-
tribute to disease severity and heterogeneity in CLE subtypes.

Disclosure: L. Abernathy-Close, None; S. Shoffner-Beck, None; A. Lu, None; A. Victory, None; A. Hurst, None;
C. Dobry, None; R. Wasikowski, None; J. Gudjonsson, None; A. Tsoi, None; J. Kahlenberg, Q32 Bio, Celgene/
Bristol Myers Squibb, Ventus Therapeutics, Rome Therapeutics, Janssen, AstraZeneca, Eli Lilly, GlaxoSmithKline,
Bristol Myers Squibb, Avion Pharmaceuticals, Provention Bio, Aurinia Pharmaceuticals, Boehringer Ingelheim.
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Partial Correlations Network Models Show Th1, Th2 and Th17 Responses
to Be Interlinked in Dermal Pathogenesis of Cutaneous Lupus
Erythematous

Felix Chin1, Thomas Vazquez2, Josh Dan3, DeAnna Diaz4, Grant Sprow5, Jay Patel6, Nilesh Kodali7, Rui Feng8 and Victoria
Werth9, 1University of Pennsylvania Perelman School of Medicine, Philadelphia, PA, 2FIU Wertheim College of Medicine,
Virginia Beach, VA, 3Philadelphia VAMC, Philadelphia, PA, USA and Department of Dermatology, Perelman School of
Medicine at the University of Pennsylvania, Philadelphia, 4Philadelphia College of Medicine, Philadelphia, PA, 5Albert
Einstein College of Medicine, Philadelphia, PA, 6Philadelphia VAMC, Philadelphia, PA, USA and Department of
Dermatology, Perelman School of Medicine at the University of Pennsylvania, Philadelphia, PN, 7New Jersey Medical
School, Coppell, TX, 8University of Pennsylvania, Philadelphia, 9University of Pennsylvania and Corporal Michael
J. Crescenz VA Medical Center, Philadelphia, PA
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Background/Purpose: The immunopathogenesis of cutaneous lupus erythematous (CLE) is highly diverse and involves
activity of many different cell types and pathways. This heterogeneity is believed to be largely responsible for unpredictable
treatment response between patients. Here we used a correlation network model approach to map the relationships
between different cell types and pathway proteins in CLE skin biopsies.

Methods: Here we profiled 44 CLE biopsies using multiplexed imaging mass cytometry to characterize the cell and pathway
composition of CLE infiltrate. Biopsies were stained with two different panels of 37-metal conjugated antibodies that served
as markers for different cell types, cytokines and pathway proteins. The relationships among cell and cytokine immune
markers were modeled using Gaussian graphical model. The values were log-transformed and standardized prior to the
analysis. The GGM algorithm identifies and displays only significant correlations between markers while leaving out non-
significant ones. The algorithm then graphs the markers as a network and spatially arranges them by correlation strength
so that the strongest associated markers are within closest proximity. This spatial orientation allows for distinction between
direct and indirect associations of cell types or pathway proteins.

Fig 1. GGM networks of cells, T-cell subsets and pathway proteins. Lines indicate significant correlations between nodes. Green lines indicate
positive association while red lines indicate a negative association. Line color intensity and spatial proximity between nodes is a reflection of corre-
lation strength.
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Results: Of our network consisting of 11 T-cell subtypes, GGM identified Th1, Th2 and Th17 to be inter-related with each
other, forming a triangle. No other positive findings were found between any other cells, including our main cell network con-
sisting of 11 common immune cell types. Of our cytokine/pathway network consisting of 16 different markers, GGM identi-
fied IL4, IL17 and IFNγ to be among the strongest related markers in the network. Correlation testing confirmed remarkably
strong associations between IL4, IL17 and IFNγ (all 3 pairs were p< 1x10-13) as well as significant correlations (p< 1x10-6)
amongst all possible permutations of the aforementioned GGM-significant markers. Furthermore, heatmap visualization of
T-cell K-means clustering was also performed and revealed the majority of patients (n=27) to be Tem dominant (83% CD4
and 76% CD8), with a smaller subgroup (n=14) to being Tcm dominant (57% CD4 and 50% CD8).

Conclusion: These findings suggest that Th1, Th2 and Th17 co-occur together in the pathogenesis of CLE. Th1 and Th2
responses have traditionally been thought of as separate and antagonistic to each other. Our study challenges this dualism.
In treating CLE patients with increased T-cell activity, it may be necessary to tackle both Th1 and Th2 along with Th17
responses together.

Fig 2. Linear relationship between IL4 and IL17 levels across 44 patients studied.

Table 1. Spearman’s R correlation coefficient strengths between all possible pairs of cells or cytokines involved in Th1, Th2 and Th17 response.
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Background/Purpose: Systemic Lupus Erythematosus (SLE) is a disease characterized by the presence of auto-antibod-
ies, immune complex deposition, and a robust type 1 interferon signature. It is widely known that SLE patients often have
Coombs positivity, suggesting the presence of anti-erythrocyte antibodies. The presence of these antibodies in the absence
of hemolytic anemia have long been thought to be clinically insignificant, though an association with a more severe disease
phenotype has been reported. Recent work in pediatric SLE has implicated anti-erythrocyte antibodies in disease pathogen-
esis via opsonization of mitochondria-containing erythrocytes, leading to enhanced erythrophagocytosis and induction of
type-1 interferon production by myeloid cells (Caielli et al., 2021). Still, little is known about anti-erythrocyte antibodies in
pediatric SLE, including their prevalence, association with disease activity and phenotype, and antigenic target or specificity.
The primary objective of this project is to confirm the presence of anti-erythrocyte antibodies in pediatric SLE patients. Addi-
tional objectives include characterization of the target antigens and functional properties of these antibodies, as well as to
correlate their presence with disease activity and phenotype.

Methods: Serum from 8 pediatric healthy controls and 20 pediatric SLE patients was analyzed for detection of anti-
erythrocyte membrane protein antibodies. Erythrocyte membrane protein lysate was generated via the creation of erythro-
cyte “ghost” membranes and used as a substrate for western blotting. Membranes with erythrocyte membrane proteins
were probed with healthy serum or pediatric SLE serum, and the presence of IgG against erythrocyte membrane protein
was revealed with anti-human IgG conjugated to HRP.

Results: 15 of 20 pediatric SLE serum samples had strongly positive IgG bands to erythrocyte protein antigens on western
blot, compared to 0 of 8 healthy pediatric controls. The SLE serum samples showed reactivity against several target anti-
gens of different molecular weights ranging from 25-250kd, and patterns of reactivity varied between samples [Figure 1].
The most prevalent immunoreactive band was at a molecular weight of 75kd (7 of 20 pediatric SLE samples). There was
no correlation between the presence of anti-erythrocyte antibodies and hemoglobin or hematocrit.

Conclusion: This study supports the presence of anti-erythrocyte antibodies in a majority of patients with pediatric SLE in
the absence of anemia. Future studies will focus on identifying the target erythrocyte proteins and establishing whether a

1322



correlation exists between these antibodies and the capacity to opsonize and enhance erythrophagocytosis in vitro. Our ulti-
mate goal is to determine the role these antibodies may play in disease pathogenesis.

Disclosure: L. Robinson, None; Z. Wan, None; P. Balasubramanian, None; J. Rodriguez Alcazar, None; L. Walters,
None; J. Baisch, None; k. onel, None; T. Wright, None; V. Pascual, AstraZeneca, Sanofi, AstraZeneca; S. Caielli, None.
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Figure 1: Representative western blots detecting serum antibodies against erythrocyte ghost protein lysate from 3 healthy donors. Left panel
shows 2 of 8 blots from pediatric healthy controls. Right panel shows 3 of 20 blots from cSLE patients. All experiments were run in triplicate using
ghost membranes from 3 independent donors. Image created with BioRender.
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Background/Purpose: Patients with SLE can exhibit considerable clinical heterogeneity. A robust patient stratification
approach can help to characterize individual lupus patients more effectively based on their molecular profile. Machine learn-
ing (ML) and analysis of molecular profiles can help to classify lupus patients more precisely, but proper validation is required
for clinical implementation of these methods by rheumatologists.

Methods: This study comprised 3,166 lupus samples extracted from 17 lupus blood gene expression datasets. Gene set
variation analysis (GSVA) was carried out on each normalized dataset using 32 cell and process gene modules and resulting
module enrichment scores were used as input into stable k-means clustering to subset lupus patients based on their gene

Figure 2.Machine learning algorithms can predict lupus subset memberships with high accuracy and identify the key contributors. Area under the
ROC curve (AUC), performance metrics, and confusion matrices of each of 3 classifiers are summarized: (A) support vector machine, (B) logistic
regression, and (C) random forest. Each model was trained and validated on 2,183 samples and tested on the 13 independent datasets
(n=983). (D) Top 20 key contributors identified by SHapley Additive exPlanations (SHAP).

Figure 1. Stable k-Means clustering analysis of 3,166 samples reveals eight lupus subsets. Heatmap of k-means clustering using GSVA enrich-
ment scores for 32 cell and pathway modules (rows) in 3,166 samples (columns).
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expression profiles. We employed five different classification models including logistic regression (LR), Support Vector
Machine (SVM), random forest (RF), and neural network to classify the lupus patients into patient subsets determined by
k-means. The OnevsOne multi-class classification approach was used to avoid class imbalance. SHapley Additive exPlana-
tions (SHAP) values were calculated for each patient subset to determine the most important features used in model predic-
tion. The abnormalities of each lupus subset were summarized by a composite score developed by ridge regression
modeling.

Results: Implementation of stable k-means clustering with the elbow method on GSVA scores of 3,166 lupus profiles iden-
tified eight subsets of lupus patients (Fig. 1). To evaluate and validate the classifiers, the trained models were applied to
unseen data from 13 independent datasets. Among the four classifiers, SVM and LR performed best, with high degrees of
accuracy (98%), precision (94%), sensitivity, and specificity (Fig. 2A-C). SHAP identified the IFN, monocyte, and anti-
inflammation modules as the top contributors for classification of the lupus subsets (Fig. 2D). A composite molecular score,
which comprised aggregate molecular scores of each GSVA gene module, was developed by ridge regression modeling
and allowed for calculation of a molecular score for each lupus patient (Fig. 3A). A subset of patients was identified whose
molecular scores were not different than those found in normal subjects, whereas other subsets of lupus patients had pro-
gressively higher scores indicative of the aggregation of molecular abnormalities. The composite molecular scores were sig-
nificantly correlated with both anti-DNA titers and SLEDAI (Fig. 3B-C).

Conclusion: Altogether, the separation of lupus patients into molecular subsets was reproducible across 17 datasets. ML
and SHAP allowed for the identification of key features necessary for the classification of distinct subsets of lupus patients
and ridge regression permitted reduction of gene expression profiles to a score to assess lupus-related immune activity that

Figure 3. Gene expression-based molecular score as a metric to determine lupus patient disease severity. (a) The mean + SEM (top) and distribu-
tion (bottom) of the composite molecular score for the six molecular subsets in GSE88884. Statistical differences between mean scores of the
molecular subsets were evaluated with Kruskal-Wallis test with Dunn’s multiple comparisons. Linear regression between (b) SLEDAI or (c) Anti-
dsDNA and the molecular score.
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correlated with clinical features. The implementation of a molecular score may provide a means to categorize lupus patients
numerically based on the nature of each individual’s underlying molecular abnormalities.

Disclosure: P. Bachali, None; E. Hubbard, None; K. Kingsmore Allison, None; Y. He, None; A. Grammer, None;
P. Lipsky, None.

Abstract Number: 0665

Screening for Neurocognitive Demands in Childhood-onset Systemic
Lupus Erythematosus Patients Using Pediatric Automated
Neuropsychological Assessment Metrics and Association with Magnetic
Resonance Imaging

Jaqueline De Amorim1, Simone Kishimoto1, Danilo Pereira1, Letícia Rittner1 and Simone Appenzeller2, 1University of
Campinas, Campinas, São Paulo, Brazil, 2Unicamp, Campinas, São Paulo, Brazil

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (0629–0670) SLE – Etiology and Pathogenesis Poster
Session Type: Poster Session B
Session Time: 9:00AM–10:30AM

Background/Purpose: Neuropsychiatric manifestations are frequently seen in patients with childhood-onset erythemato-
sus (cSLE) and may include neurocognitive dysfunction. These symptoms are difficult to diagnose and classify due to their
heterogeneity, especially in the early stages. In this sense, the magnetic resonance imaging (MRI) associated with cognitive
dysfunction screening batteries, such as the pediatric neuropsychological assessment metrics (PedAnam), compose an
investigation protocol. The objective was to explore and test approaches to calculate the Cognitive Performance Score
(CSP) of the PedAnam battery based on Principal Component Analysis (PCA) and to correlate the results with the brain vol-
ume numbers obtained by MRI.

Methods: Consecutive cSLE patients followed up at the Rheumatology Unit were included in this study. They responded to
PedAnam and performed MRI (Siemens 3T scanner) on the same day. Basic characteristics about the disease were col-
lected. Sagittal MR images were T1-weighted and segmented using Freesurfer software. The PedAnam results were ana-
lyzed using PCA as the cognitive performance score. The variance-covariance matrix of the normalized precision scores
of the PedANAM subtests was decomposed into a series of eigenvectors with corresponding eigenvalues. The first eigen-
vector was used to preserve most of the total variance of the matrix. Furthermore, the score automatically generated by
Ped-ANAM is notable. The data from the PCA and effort process were correlated with volumetric results of brain volume
and hippocampus.

Results: We included 54 cSLE patients [mean age 12 SD= 3;6 (86.19%) women]; age at disease onset ranged from 5 to
17 years [mean 12.85 SD=3.44]; disease duration ranged from 6-30 years [mean 14 SD=5.82]; The predominant race
was white, with 41 people (75.93%), followed by Afro-descendants (24.08%). We analyzed each accuracy separately in
terms of measures of centrality and dispersion. After calculating the PCA, we obtained the median between 1.13 and
3.96, which shows that for our cohort, we cannot use the cut-off point of the scientific literature (0.25). While effort, a stan-
dard metric automatically provided by the software, presented an average of 7 [ 0 - 19], the score is interpreted as ranging
from 0 - 33; the lower, the better the performance, and results greater than 15 may present cognitive deficits. From the
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proposed cut-off point, 6 patients had cognitive deficits. As for the association with MRI, we observed that the White Brain
Substance Volume correlated with CPS (r=0.41, p=0.023). While the effort did not show any statistically significant
association.

Conclusion: We observed that the PCA analyzed in our cohort presented higher indices of variance distribution. Addition-
ally, we observed that this simplified cognitive performance score was associated with white matter volume.

Disclosure: J. De Amorim, None; S. Kishimoto, None; D. Pereira, None; L. Rittner, None; S. Appenzeller, None.
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Background/Purpose: HRES-1/Rab4 (Rab4A) is a small GTPase that is overexpressed in SLE patient T cells1,2, mediates
the enhanced recycling of CD3 and CD4 cell surface receptors1,2, and the activation of the mechanistic target of rapamycin
(mTOR)3. Recently, increased expression of CD384, mTOR activation5, and loss of IL-2 production6,7 have been implicated
in pro-inflammatory T cell development in SLE. In this study, we investigated the impact of Rab4A on the expression of CD38
and the secretion of IL-2.

Methods: To understand the cellular consequences of Rab4A overexpression, our lab has created unique Rab4A-mutant
Jurkat cell lines, which contain GFP-expressing vector alone (control), doxycycline-inducible vectors that overexpress
Rab4A (Rab4A++) or the dominant-negative mutant Rab4AS27N (Rab4ADN)8. The three Rab4A-modified Jurkat lines were
cultured in the presence and absence of 1 � g/mL of doxycycline. They were also separately stimulated with a combination
of 1 � g/mL of anti-CD3 mAb (OKT3) and 50 ng/mL of phorbol myristate acetate (PMA) to induce cytokine
production9. Cells were harvested after 24 hours and analyzed by flow cytometry using fluorochrome-tagged primary anti-
bodies against CD4 and CD38 for surface staining and antibodies against IL-2 for intracellular staining. Mean fluorescent
intensity (MFI) was used for quantification. Cell lysates were run for Western Blot analysis, and Rab4A, CD4, CD38, and
phosphorylated STAT3 (pSTAT3) (Ser727) were normalized to β-actin. Cell culture supernatant was used to measure cyto-
kine secretion using the cytometric bead array (CBA) kit (BD Biosciences). For statistical significance, t-test was used; p-
values < 0.05 were considered significant for hypothesis testing.

Results: CD38 was significantly upregulated in the Rab4A++ cells, compared to the control and Rab4ADN cells (fold
change=2.014, p=2.49x10-13). Intracellular production and secretion of IL-2 were significantly decreased in the Rab4A++

cells (fold change=-0.566, p=1.16x10-7 and fold change=-0.481, p=0.0401, respectively) compared to the control. In the
Rab4ADN cells, IL-2 secretion was significantly increased (fold change=18.091, p=7.513x10-7, respectively). In Rab4A++

cells, pSTAT3 is increased compared to the control (fold change=2.052, p=0.0318).
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Conclusion: CD38 is an NAD+ hydrolase12, which has shown to regulate Sirtuin-1 activity13, a NAD+-dependent histone
deacetylase that deacetylates and suppresses STAT3 activity14. We showed that CD38 is increased in the Rab4A++ cells,
which may explain the increase in pSTAT3 seen in the Rab4A++ cells. Phosphorylation of STAT3 is required for STAT3 activ-
ity15. STAT3 binds to Forkhead box, class-O (FoxO)1 promoter, and FoxO1 protein inhibits IL-2 production16. We showed
that IL-2, which inhibits TH17 differentiation while inducing Treg differentiation, is decreased in the Rab4A++ cells. The overex-
pression of Rab4A1,2 and CD3810,17,18, increased pSTAT319, and diminished IL-2 production6 reflect changes observed in
SLE patients. Our results suggest that increased expression of Rab4A may in fact underlie the overexpression of CD38 and
diminished secretion of IL-2 in SLE.

Mechanistic diagram showing the pathway between Rab4A regulating IL-2 production in CD4+ T cells via the CD38/Sirtuin-
1/STAT3-axis.
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Rab4A controls the surface expression of CD4 and CD38 in Jurkat cells. (A) Flow cytometry and (D) Western Blot results
show that Rab4A++ cells have increased CD38 expression compared to the control and Rab4A-DN cells. Rab4A effects
on CD4 expression is shown for confirmation. Quantified fluorescent intensity of (B) CD4 and (C) CD38.

Rab4A controls (A) the surface expression of CD38, intracellular expression and (B) production of IL-2 in Jurkat cells.
(A) Flow cytometry shows CD38 is increased in Rab4A++ cells compared to the control and Rab4A DN cells. IL-2
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expression is decreased both (B) intracellularly and (C) secreted in the cell culture supernatant by the Rab4A++ cells, while
increased in Rab4A DN cells. (D) Western Blot results show an increase in pSTAT3 is increased in Rab4A++ cells compared
to the control and Rab4A DN cells.

Disclosure: S. Park, None; A. Patel, None; A. Perl, None.
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Background/Purpose: First-line treatment for cutaneous lupus erythematosus involves the use of antimalarials. Treatment
response is highly variable with some patients responding well to hydroxychloroquine (HCQ), some necessitating the addi-
tion of quinacrine (QC) and others refractory to treatment from both (NR). Here we compared the immune infiltrate compo-
sition of CLE skin between 3 different treatment response groups with imaging mass cytometry. We then used correlation
matrices to highlight the differences in pathway heterogeneity between each of the groups. We also employed unsupervised
learning to visualize the distinct cell-dominant subtypes in each of the groups.

Methods: Infiltrate composition of CLE skin biopsies were characterized using imaging mass cytometry, where we stained
biopsies (12 HCQ, 11 QC, 20 NR) with two separate panels of 37-metal conjugated antibodies, which enabled the measure-
ment of different cell types, cytokines and pathway proteins within the tissue sample. Correlation matrices of cytokines/
pathways with superimposed hierarchical clustering were constructed for each of the three treatment groups to visualize
correlation strength for all markers simultaneously. Cell measurements were scaled within each cell type and then subjected
to K-means clustering. Results of cell clustering were visualized using horizontally scaled heat maps, which demonstrated
cellular predominance within each patient’s biopsy.

Results: Correlation matrices revealed a single large correlation cluster in HCQ, two medium clusters in QC and many clus-
ters in NR. This indicates relatively homogenous cytokine/pathway activity in HCQ, two separate mechanisms in QC and sig-
nificant heterogeneity in NR. Cell clustering heatmaps demonstrated heavy CD4/CD8 dominance in HCQ, two noteworthy
QC subgroups, one being dominated by CD8 cells (61% vs. 7%, p=0.1) and the other by cDC (62% vs. 15%, p=0.1), and
three noteworthy NR subgroups being CD8-dominant (48% vs. 9%, p< 0.00001), cDC-dominant (38% vs. 10%,
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p< 0.001) and CD14+CD16+ dominant (45% vs. 4%, p< 0.00001). Furthermore, CD4/CD8 dominance in HCQ appeared to
be positively associated with general increased levels of pathways.

Conclusion: HCQ responsive patients may share a common origin for pathway activity whereas QC patients potentially
possess 2 separate mechanisms responsive to quinacrine therapy. NR patients showed substantial heterogeneity, which
implies multiple possible origins of pathway activity thus supporting the need for personalized therapy. In terms of cells, tan-
dem CD4/CD8 presence could potentially be used as a predictor for hydroxychloroquine-responsiveness. In QC and NR
subgroups, most patients displayed single cell type predominance, most notably cDC and CD8, which suggests potential
utility for personalized medicine in targeting single cell types.

Fig 1. Size of each dot is a reflection of correlation strength (red = positive). Correlations were grouped using hierarchical clustering. HCQ shows
single large cluster indicating pathways coexist together homogeneously. QC shows two main clusters suggesting two potential mechanisms
responsive to quinacrine. NR shows no clusters indicating significant heterogeneity.
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Fig 1. K-means clustered heatmaps illustrating the different cell clusters that exist within the three treatment response groups. Each row repre-
sents a single patient. Greater CD4/CD8 activity appeared to correlate with general pathway activity in the HCQ group. QC and NR clusters con-
tain similarities in terms of single-cell dominance, both showing CD8 and cDC-predominant subgroups..
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Background/Purpose: Interferon has been shown to play a role in the pathogenesis of SLE, but insufficient studies have
been conducted into the differences in interferon response between patients of different ancestries. African ancestry
patients have been shown to have greater interferon response than European ancestry (EA) patients related to the involve-
ment of autoantibodies, but the differences between Asian ancestry (AsA) patients and EA patients are not well studied. This
question was explored using a bulk RNA-Seq analysis from the CLUES (California Lupus Epidemiology Study) of both AsA
and EA patients in four cell types: CD14 monocytes, CD19 B cells, CD4 T cells and NK cells.

Methods: We employed GSVA, or Gene Set Variability Analysis, a statistical method that focuses on enrichment of sets of
genes rather than individual genes to examine the differences in IFN expression between the two ancestral groups. We ini-
tially used seven different interferon response signatures (IGS) encompassing the response to all Type 1 IFN (IFN Core),
IFNA2, IFNB1, IFNW1 and IFNG as well as IL12 and TNF as controls. The Singscore R package was used to rank the genes
of each of the seven IFN modules by expression, and create a more concise version of the IFN Core signature and the IFNA2
signature.

Results: AsA patients exhibited higher levels of IFN core and IFNA2 IGS than EA patients in all four cell types. GSVA was
used to examine how the presence of different autoantibodies (anti-DNA, anti-RNP, anti-SSA, anti-Sm) was associated with
the IGS. Patients who had autoantibodies tended to have higher IFN signatures, but not IL12 and TNF signatures, compared
to patients who lacked autoantibodies. EA patients who lacked autoantibodies were generally IGS negative. In both AsA and
EA SLE patients the IGS was significantly greater in subjects with anti-RNP autoantibodies.

Conclusion: These results show that AsA SLE patients have higher IGS than EA patients and this is manifest in all cell types.
Moreover, the presence of the IGS is greatest is patients with anti-RNP autoantibodies, and especially in SLE patients of
AsA. These results link the presence of the IGS to anti-RNP autoantibodies in AsA patients with SLE.

Disclosure: I. Rector, None; P. Bachali, None; J. Yazdany, AstraZeneca, Gilead, Bristol-Myers Squibb(BMS), Aurinia,
Astra Zeneca, Pfizer; M. Dall’Era, GlaxoSmithKline (GSK), AstraZeneca, Aurinia, BMS, Amgen; A. Grammer, None;
P. lipsky, None.

Figure 1: The IGS is more frequent in SLE patients of Asian ancestry (top) and in those with anti-RNP autoantibodies (bottom). Both plots are for
the monocyte cell population.
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Background/Purpose: Photosensitivity is a hallmark symptom of lupus erythematosus (LE), in which patients develop
inflammatory skin lesions in response to ultraviolet radiation (UVR). In examining mechanisms underlying photosensitivity,
we reported that healthy Langerhans cells (LCs) limit UVR-induced keratinocyte apoptosis and skin injury via ADAM17
(a disintegrin and metalloprotease 17)-mediated epidermal growth factor receptor (EGFR) ligand activation. We also showed
evidence of reduced LC ADAM17 activity in murine models and human SLE and that this LC ADAM17 dysfunction contrib-
uted to photosensitivity. Why LCs should be dysfunctional in LE is not known. As a type I interferon (IFN-I) signature is prom-
inent in human LE non-lesional skin, and anifrolumab (anti-IFNAR) has beneficial effects on cutaneous disease in SLE, we
tested the hypothesis that IFN-I contributed to LC ADAM17 dysfunction and delineated a mechanism for this IFN-I-LC
ADAM17 axis.

Methods: To assess IFN-I signature, among other gene expression profiles, microarray of non-lesional, human cutaneous
LE skin and RNA sequencing of whole skin from lupus mouse models were performed and characterized. To characterize
human LC ADAM17 activity and expression, suction blistering was performed on healthy participants as previously
described: Eight 5 mm suction blisters were generated with a negative pressure instrument on the arm of healthy donors
over 30-60 minutes. The blister fluid and epidermal roofs were collected for flow cytometry-based assays. All human tissue
collection and research use adhered to protocols approved by the Institutional Review and Privacy Board at the Hospital for
Special Surgery (IRB# 2019-1998), where participants signed written informed consents. To quantify murine LC ADAM17
activity and expression and LC reactive oxygen species (ROS), tissue were digested, and flow cytometric-based assays
were conducted. To test for photosensitivity, readouts of skin inflammation and cellular infiltrate were measured.

Results:We find IFN-I signatures in non-lesional skin of MRL/lpr and B6.Sle1yaa photosensitive lupus models in addition to
that of human cutaneous lupus erythematosus (CLE) patients, suggesting that SLE model mice can be used to study a
hypothesized IFN-LC ADAM17 axis. We show that IFN-I is sufficient to reduce human and murine LC ADAM17 activity inde-
pendently of surface ADAM17 and that anti-IFNAR improves LC ADAM17 activity and reduces photosensitivity in EGFR and
LC ADAM17-dependent manners. IFN-I reduced LC reactive oxygen species (ROS) generation that, in turn, diminished LC
ADAM17 activity.

Conclusion: Together, our results establish an IFN-I-ROS-LC ADAM17 axis that contributes to photosensitivity in LE. Our
results suggest that anifrolumab has ameliorative effects on SLE skin disease at least in part by restoring LC function and
points to LCs as a therapeutic target in LE.
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Figure 1. Non-lesional skin in human CLE and multiple murine lupus models share upregulated interferon (IFN) signature. Non-lesional skin gene
expression from (A-C) human CLE patients (N=7) and healthy controls (N=13) analyzed by microarray and (D-F) MRL/lpr (LPR) (N=8) and control
MRL/+ (MRL) (N=9) mice analyzed by RNA sequencing. (A, D) Differentially expressed pathways were determined using QuSAGE pathway anal-
ysis against Molecular Signatures Database (MSigDB). (B, E) Volcano plots of differentially expressed genes. Genes from IFN α/β (red), IFNγ (blue)
and IRF transcription factor (green) pathways are marked. Cd207 (pink) is additionally marked in (B). (C, F) Log-transformed expression fold
change for genes in the IFN α/β pathway. (G) Pathway similarity network built for the most enriched pathways (adjusted p<0.005) in CLE non-
lesional skin determined by ranked GSEA (a complete list is in Table S5). Colors indicate network community clusters identified by the walktrap
algorithm. Red borders indicate pathways that were also enriched in MRL/lpr mice (listed). (H) Comparison of gene expression changes from
CLE (from B) and MRL/lpr mice (from E).
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Figure 2. IFN-I can reduce LC ADAM17 sheddase activity. Prior to assay for UVR-induced LC ADAM17 sheddase activity, (A-C) epidermal cell
suspensions from WT mice , (D-F) WT mice, and (GH) suction blister epidermal cell suspensions from healthy human donors were treated with
IFN � , IFN � +tofacitinib, or vehicle as indicated. For (D-F), treatments were applied topically to the ears for 16-20 hours. (A, D, G, I) LC ADAM17
sheddase activity as indicated by the extent of UVR-induced cell surface TNFR1 loss. (Left) %reduction in cell surface TNFR1 mean fluorescence
intensity (MFI). (Right) LC ADAM17 activity is plotted as a function of the relative reduction in TNFR1 loss, normalized to the change in the vehicle
condition. (B, E, H, J) Cell surface ADAM17 expression levels as indicated by MFI relative to that of MRL/+ isotype controls.(C, F, K) Relative num-
bers of LCs after indicated treatments. Each symbol represents (A-F, I-K) cells from a single mouse or healthy human donor across conditions or
(G-H) a single mouse; bars represent average values and error bars are SD. n=4-10 per condition. *p<.05, **p<.01, ***p<.001, n.s.=not significant
by unpaired t-test.
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Figure 3. Anti-IFNAR reduces photosensitivity in EGFR- and LC ADAM17- dependent manners. (AH) MRL/lpr and (I-K) LCAd17 mice and their
controls were treated according to schematics in (A, F, I). (B,D,G,J) Ear thickness. (C, E, H, K) Epidermal permeability as indicated by toluidine blue
retention. (B-E, G-H, J-K) Each symbol represents one mouse, bars represent average values, and error bars are SD. n=4-6 per condition. *p<.05,
**p<.01, ***p<.001, n.s.=not significant by paired (B, D, G, J) and unpaired (C, E, H, K) t-test.
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Background/Purpose: Systemic lupus erythematosus (SLE) is an autoimmune disease resulting from an interaction of
genetic, epigenetic, hormonal, environmental and immunoregulatory influences. It has been well established that the HLA-
DRB1*03:01 allele is a major risk factor in SLE; however, the mechanistic basis of the association is unclear. Our group
has long proposed that in addition to presenting antigens, rheumatoid arthritis (RA)-associated HLA-coded molecules inter-
act with a non-MHC receptor and trigger innate signaling events and lead to the manifestation of the disease. Here we report
that, reminiscent of RA-associated HLA-DRB1 alleles, a lupus associated HLA-DRB1*03:01 epitope triggers cellular aberra-
tions akin to known cellular events in SLE.

Methods: PMA-differentiated THP-1 cells and RAW 264.7 cells were treated with synthetic peptides corresponding to the
third allelic hypervariable region (residues 65-79) of the DRb chain coded by three DRB1 alleles: *03:01, *04:01 and
*04:02 (100 � g/mL) with or without recombinant mouse IFN-g (5 ng/mL). Cytotoxicity was determined by Lactate dehydro-
genase (LDH) Kit (Roche). Intracellular ATP levels were measured with the ATPlite Luminescence Assay (PerkinElmer). Mito-
chondrial membrane potential and ROS were determined using the tetramethylrhodamine (TMRM) dye (Invitrogen), and
MitoSOX Red (Molecular Probes), respectively, following the supplier’s protocol. Protein expression was determined by
Western blotting. Griess Reagent assay (Promega) was used to estimate nitrite concentration. Cells were incubated for
2 hours with the following concentrations of ER-stress inhibitors: 5 mM 4-Phenylbutyric acid, (4-PBA); 10 � M 4 � 8C;
25 � M AMG PERK 44; 10 � M Ceapin-A7.

Results: In the presence of IFN-g, human THP-1 and mouse RAW 264.7 macrophage cell lines stimulated with 15-amino
acid peptide sequence coded by HLA-DRB1*03:01 induced allele-specific signature SLE transcriptome, with activation of
genes related to ER-stress and proteasomal degradation and triggered a cascade of cellular aberrations associated to
SLE, including endoplasmic reticulum stress, mitochondrial dysfunction, DNA damage, cell death by necroptosis and
release of proinflammatory cytokines. Cell death (p < 0.0001) and mitochondrial function assessed by intracellular ATP levels
(p=0.0029), mitochondrial membraned potential (p < 0.0001) andmitochondrial ROS (p < 0.0001) were completely restored
upon inhibition with chemical chaperone, 4-PBA. When investigating the possible ER-pathways involved, restoration of
intracellular ATP levels pointed to the ATF6 pathway (p=0.008).

Conclusion: This study suggests a noncanonical, antigen presentation-independent mechanism of HLA-disease associa-
tion in SLE and could lay new foundations for our understanding of key molecular mechanisms that trigger and propagate
this devastating autoimmune disease. Translation of the findings to primary human macrophages derived from healthy con-
trols and SLE patients could open the door to better understanding of the etiology and pathogenesis of SLE and in the long
run, could potentially introduce new preventive, diagnostic and therapeutic solutions for the disease.
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Fig. 1: The LE activates a SLE transcriptome and activates ER stress, UPR, mitochondrial dysfunction, cell death, pro-inflammatory cytokine pro-
duction and DNA damage, which can be mitigated by chemical chaperone 4-PBA in human and mouse macrophages. a, Notable KEGG pathway
enrichment among 65-79*LE-upregulated DEGs, versus 65-79*SE. Data are based on DEGs with a fold change >1.5 and Padj < 0.05. All data are
based on 6 biological replicates in 2 independent experiments. b, Representative immunoblots of ER stress markers (pIRE1-α, GRP78, CHOP)
and proteasomal degradation marker (p62) in THP-1 macrophages in the presence of 65-79*LE, 65-79*SE, or 65-79*PE. c, Representative immu-
nocytochemistry images of poly-ubiquitinated protein accumulation (red) in RAW 264.7 macrophages. Scale bar = 2 � m. d, Intracellular ATP levels
reduction in allelic epitope-treated human THP-1 macrophages (n=3). e, Mitochondrial membrane potential in allelic epitope-treated THP-1 mac-
rophages, as determined by tetramethylrhodamine ethyl ester (TMRE), red (n=4). f, Mitochondrial ROS in RAW 264.7 macrophages exposed to
allelic epitopes in the presence of IFN-γ and measured by MitoSOX. g, Cell death and h, DNA damage, quantified by the comet assay, in THP-1
cells exposed to different allelic epitopes (n=3). i-k, Supernatant levels of the pro-inflammatory cytokines i, TNF-alpha j, IL-6 and k, IL-1β in
THP-1 macrophages exposed to different allelic epitopes (n=3). l, Immunoblots of Receptor-Interacting Protein 1 (RIP) and pMLKL in RAW
264.7 macrophages. m, Cell death of RAW 264.7 macrophages in the presence (dotted bars) or absence (solid bars) of the RIP1 inhibitor
Necrostatin-1 (50 � M) (n=3). n, Cell death of RAW 264.7 macrophages in the presence (dotted bars) or absence (solid bars) of the MLKL inhibitor
Necrosulfonamide (10 � M) (n=3). o, Cell death in allelic epitope-treated RAW 264.7 macrophages in the presence (dotted bars) or absence (solid
bars) of 4-PBA (n=3). p, Intracellular ATP levels q, mitochondrial membrane potential and r, mitochondrial ROS levels in RAW 264.7 macrophages
in the presence (dotted bars) or absence (solid bars) of 4-PBA (n=3). s, Immunoblots of RIP1 and pMLKL in allelic epitope-treated RAW 264.7
macrophages in the presence (dotted bars) or absence (solid bars) of 4-PBA. Blots are representative of 3 independent experiments. Data repre-
sent mean ± SEM. One-way (e,f,h,k) and two-way (d,g,I,j,m-r) ANOVA, * p < 0.05, ** p < 0.01, *** p < 0.001, ****p < 0.0001.
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Figure 2. A proposed model of cell aberration cascade activated by allelic epitope coded by HLA-DRB1*03:01. In the presence of IFN-γ (1), the LE
– possibly through interaction with a yet unknown cell surface receptor - triggers ER stress (2), which leads to mitochondrial dysfunction (3), DNA
damage (4), release of pro-inflammatory cytokines and necroptosis (5).
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Background/Purpose: The APS ACTION Registry was created to study the natural course of antiphospholipid syndrome
(APS) over 10 years in persistently antiphospholipid antibody (aPL) positive patients with or without systemic autoimmune
disease (SAIDx). Our primary objective was to compare the clinical characteristics of aPL-positive patients with or without
thrombocytopenia (TP) and/or autoimmune hemolytic anemia (AIHA). Secondly, we compared the treatment strategies for
TP and AIHA in aPL-positive patients with or without lupus.
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Methods: An online database is used to collect clinical data. The registry inclusion criteria are positive aPL based on the lab-
oratory section of the current APS Classification Criteria, tested at least twice within one year prior to enrollment. For the pri-
mary analysis, patients were divided into two groups: TP and/or AIHA ever; and no TP/AIHA ever, based on data collected at
the registry recruitment. Thrombocytopenia was defined as a platelet count of < 100,000 per microliter tested twice at least
12 weeks apart, and AIHA was defined as anemia with hemolysis and with a positive direct antiglobulin test (DAT). For the
secondary analysis, patients with TP and/or AIHA were divided into two groups: primary aPL/APS vs those with lupus clas-
sification. Data on demographics, clinical, serologic, and treatment characteristics were compared by using Fisher’s
exact test.

Results: As of April 2022, 1,039 patients (primary aPL/APS: 618 [16%]; lupus classification: 334 [31%]) were included in the
registry; 228 (22%) were reported to have TP and/or AIHA (TP: 193 (85%) [58 active and 135 historical]; AIHA: 52 (23%)
[14 active and 38 historical], and both: 17 (7%) at baseline. Of 228, 101 (44%) had primary aPL/APS and 102 (45%) had
lupus classification. The mean baseline platelet count was 78,000/uL (+ 26.5) in active TP patients (range: 3.000-99.000/
uL). Based on the primary analysis, TP and/or AIHA was significantly associated with aPL-related microvascular (diffuse alve-
olar hemorrhage, aPL-nephropathy, livedo, and livedoid vasculopathy related skin ulcers) and/or cardiac valve disease,
lupus anticoagulant (LA) and triple aPL positivity, and lupus classification (positive ANA, anti-dsDNA, and anti-Sm positivity,
and low C3/C4 levels were significantly more common in patients with TP and/or AIHA) (Table 1). When 101/618 (16%) pri-
mary aPL/APS patients and 101/334 [34%] SLE patients with TP and/or AIHA were compared, azathioprine (AZT), myco-
phenolate mofetil (MMF), and methotrexate (MTX) use were more commonly reported in lupus patients, however
corticosteroid, hydroxychloroquine, intravenous immunoglobulin, or rituximab use was similar between groups (data not
shown).

Conclusion: In our large multi-center international cohort of persistently aPL-positive patients, one-fifth had active or histor-
ical TP and/or AIHA at the registry entry; half of these patients had additional lupus classification. Microvascular APS and/or
cardiac valve disease as well as LA or triple aPL-positivity were associated with TP and/or AIHA, suggesting a more severe
APS clinical phenotype in aPL-patients with TP and/or AIHA.

Disclosure: Z. Erton, None; R. K.Leaf, None; D. Castro Oliveira de Andrade, None; M. Barber, Sanofi-Genzyme,
AbbVie/Abbott, GlaxoSmithKlein(GSK), AstraZeneca, Janssen; M. Tektonidou, None; V. Pengo, None; S. Sciascia,
None; A. Ugarte, None; H. Belmont, None; C. L�opez-Pedrera, None; P. Fortin, AstraZeneca,
GlaxoSmithKlein(GSK);m. gerosa, None;G. de Jesús, None; T. Atsumi, Alexion, Chugai Pharmaceutical, Daiichi San-
kyo, Mitsubishi Tanabe Pharma, Otsuka Pharmaceutical, Pfizer, Teijin Pharma, AbbVie, Bristol-Myers Squibb (BMS),
Eisai, Eli Lilly Japan, Kyowa Kirin, Novartis, Taiho Pharmaceutical, Takeda Pharmaceutical, UCB Pharma, AstraZeneca,
Medical and Biological Laboratories, Boehringer-Ingelheim, Ono Pharmaceutical, Gilead Sciences, Inc., Astellas
Pharma; Z. ZHANG, None; H. Cohen, None; D. Branch, None; D. WAHL, None; L. Andreoli, GlaxoSmithKlein(GSK),
Janssen, Novartis, UCB, Werfen; E. Rodriguez Almaraz, None;M. Petri, Exagen, AstraZeneca, Alexion, Amgen, Ana-
ptysBio, Argenx, Aurinia, Biogen, Caribou Biosciences, CVS Health, EMD Serono, Eli Lilly, Emergent Biosolutions,
GlaxoSmithKline (GSK), IQVIA, Janssen, Kira Pharmaceuticals, MedShr, Sanofi, SinoMab, Thermofisher, BPR Scien-
tific Advisory Committee; R. Cervera, None; Y. Zuo, None; B. Artim-Esen, None; . , None; R. Willis, None;
M. Bertolaccini, UCB Biopharma SRL; R. Roubey, None; D. Erkan, None; o. On Behalf Of APS ACTION, None.
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Background/Purpose: Among patients with immune thrombocytopenia (ITP), 10-30% of them were found with positive
antiphospholipid antibodies (aPLs) but without typical clinical manifestations of antiphospholipid syndrome (APS), especially
thrombotic events.

Methods: This is a single center prospective cohort study consecutively enrolling thrombocytopenic patients with continu-
ous positive aPLs. Patients developing thrombotic events are classified as the APS group. Then we compare the clinical
characteristics and prognosis between aPLs carriers and patients with APS.

Results: This cohort included 47 thrombocytopenic patients with continuous positive aPLs and 55 with diagnosed primary
APS. The proportion of multiple risk factors of thrombosis including smoking, hypertension, and higher levels of homocyste-
ine are higher in the APS group (p = 0.03, 0.04, 0.03, respectively) (Table 1). The platelet count of aPLs carriers at admission
was lower than APS patients [26×109/L (9×109/L, 46×109/L) vs 64×109/L (24×109/L, 89×109/L), p = 0.0002]. The propor-
tion of positive anti-β2-glycoprotein I, anticardiolipin and lupus anticoagulant separately was similar, but triple aPLs positivity

Table 1. Demographic and clinical characteristics of aPLs carriers and primary APS patients with thrombocytopenia.
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is more common in primary APS patients with thrombocytopenia [24 (51.1%) vs 40 (72.7%), p = 0.04]. Regarding the treat-
ment response, the complete response (CR) rate is similar between aPLs carriers and primary APS patients with thrombo-
cytopenia (p = 0.2). Nonetheless, the proportion of response, no response and relapse differed significantly between the
two groups [13 (27.7%) vs 4 (7.3%), p < 0.0001; 5 (10.6%) vs 8 (14.5%), p < 0.0001; 5 (10.6%) vs 8 (14.5%), p < 0.0001,
respectively]. In Kaplan-Meier analysis (Figure 1), primary APS patients had significantly more thrombotic events than aPLs
carriers (p = 0.0006).

Conclusion: In the absence of other high risk factor for thrombosis, Thrombocytopenia could be an independent and long-
lasting clinical phenotype for aPLs carriers.

Disclosure: Y. Shi, None; J. Zhao, None; X. Zeng, None.
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Background/Purpose: ITP is an autoimmune disease defined as an isolated platelet count. It may be asymptomatic or
accompanied by varying degrees of bleeding. APS is also an autoimmune disease characterized by thrombotic events

Figure 1. Kaplan-Meier curve of thrombotic events between aPLs carriers and primary APS patients with thrombocytopenia.
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and the presence of aPL: LA, anti-betta 2 Glycoprotein I, and aCL. aPL is found in 25–73% of patients with ITP. Our previous
study showed that APS patients have more active platelets. Here, we tested the hypothesis that patients with ITP and aPL
have fewer bleeding episodes than patients without aPL, due to increased platelet activity.

Methods: 471 patients with ITP were extracted from the medical center database from January 2000 to May 2021. Patients
with secondary ITP, except for those with aPL and APS were excluded. Pregnant women and children were excluded. All
patients were tested for aPL. They were divided into 3 groups (ITP only, ITP + aPL, and ITP + APS). In each group, we

Bleeding events.

3 groups of patients (ITP only, ITP + aPL, and ITP + APS)

Platelet count (minimum and during the bleeding event)
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examined the incidence of bleeding events, the site and severity of bleeding, platelet count (minimum and during the bleed-
ing event), anticoagulation and anti-aggregation therapy (generally and during the bleeding event), ITP treatments, duration
of observation, time from the beginning of observation to the bleeding event.

Results: 395 patients (84%) had ITP only, 55 (12%) ITP + aPL, and 21 (4%) ITP + APS. The most common antibody in ITP +
aPL and ITP + APSwas aCL – 84.2% total. The groups were similar. Significantly fewer bleeding events occurred in the ITP +
aPL group (15.5% vs. 43.5%) and there major bleeding and no intracranial hemorrhages. The minimum platelet count was
lower in the ITP + APS than in the ITP group (19 vs. 37, respectively). Platelet count during the bleeding event was lower
in the ITP + aPL than in the ITP group (6 vs. 26, respectively). Patients in the ITP + aPL group received more anticoagulation
and anti-aggregation therapy. and 33% were treated with anticoagulation therapy during bleeding events compared to ITP
where 6% received treatment. The mean observation period was 10 years.

Conclusion: This is the first study to show that aPL patients have a significantly lower bleeding incidence than ITP patients
without aPL, despite the use of anticoagulation therapy and despite the median platelet count, which was considerably
lower in aPL patients. Our results suggest checking aPL in all ITP patients, due to the better prognosis. Further research is
needed.

Disclosure: I. Elgardt, None; O. Carmi, None; W. Garra, None; Y. Levy, None.
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Background/Purpose: Thrombosis and thrombocytopenia are defining characteristics of antiphospholipid syndrome
(APS), but can also be seen in heparin-induced thrombocytopenia (HIT). Hospitalized patients with APS are often tested
for HIT, but the prevalence of HIT in this population is unclear. Our study investigated the prevalence of HIT among high risk
inpatients with APS or systemic lupus erythematosus (SLE) with antiphospholipid antibodies (aPL).

Methods: This was a retrospective cohort study of hospitalized adults meeting classification criteria for APS or SLE with aPL
who were evaluated for HIT with anti-platelet factor 4 (PF4) antibodies or serotonin release assay (SRA). Patients were
screened via the electronic medical record using International Classification of Diseases (ICD) codes. Of 33 patients identified
in screening, 23 met study inclusion criteria (Table 1). Eighteen met 2019 American College of Rheumatology classification
criteria for SLE, 11 met Sapporo classification criteria for APS, and 6 met both SLE and APS criteria. Demographics, clinical
characteristics (reason for hospitalization, APS and SLE criteria, 4T score, anticoagulation status), and laboratory results
(platelets, anti-PF4 antibodies, SRA) were extracted and clinical diagnosis of HIT was assessed using a positive SRA test.

1346



Results: Of the 23 patients who met inclusion criteria, fourteen patients (61%) had a low probability 4T score, 9 (39%) with
intermediate probability, and 0 with high probability. Of the 23 patients in whom PF4 antibodies were evaluated, only one
patient (4%) tested positive. SRA was tested in a total of 4 patients (17%), including this patient, and was negative in all
cases.

Conclusion: Among 23 inpatients with APS or SLE with aPL who were tested for HIT with anti-PF4 antibodies or SRA at a
single tertiary care medical center, not one ultimately met clinical criteria for HIT. A majority of patients in this cohort had a 4T
score that was low probability for a diagnosis of HIT, but were still tested for anti-PF4 antibodies. Our study suggests that the
clinical syndrome of HIT is rare among hospitalized patients with APS or SLE with aPL and that anti-PF4 antibodies are often
inappropriately tested for in this population.

Disclosure: V. Tran, None; A. Schmitt, None; S. Kasturi, GlaxoSmithKlein(GSK).
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Background/Purpose: Antiphospholipid syndrome (APS) is associated with diffuse alveolar hemorrhage (DAH). However,
only case reports and small case series are available in the literature. We aimed to describe the clinical characteristics, ther-
apeutic strategies, and clinical outcomes of patients with APS and DAH from a multi-center institution.

Methods: We conducted a multi-center, retrospective, cohort study of patients with incident APS-associated DAH from a
healthcare system with 19 hospitals and affiliated outpatient centers in 4 states across the US. Patients meeting the APS
Sydney criteria were included. DAH was defined as the presence of suggestive radiographic findings and a progressively
bloody bronchoalveolar lavage (BAL) fluid and/or >20% hemosiderin-laden macrophages in the BAL or biopsy with evi-
dence of DAH and capillaritis. Patients with DAH explained by another condition were excluded. We abstracted demo-
graphics, SLE diagnosis, APS manifestations, symptoms, laboratory, radiologic, BAL findings, and treatments at DAH
episode; outcomes (relapse and mortality) were abstracted during follow-up. Patients were followed until death or last visit
withing the health system. Descriptive statistics were used to summarize data, Kaplan-Meier methods were used to esti-
mate relapse and mortality rates, and Cox models were used to evaluate factors associated with relapse and mortality.

Table 1.Frequency of clinical and laboratory features, and antiphospholipid antibodies at presentation of diffuse alveolar hemorrhage episodes
among patients with APS.
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Results:We included 61 patients with APS and incident DAH. The mean age was 44.2 (SD 15.93) years, 48% were female,
87% were non-Hispanic White, and 30% had SLE. The median APS duration was 4.4 years, and the median follow-up was
32.3 months. 85% of patients had a history of thromboembolism, 36% stroke, 28% myocardial infarction, and 17% of
women had a history of pregnancy morbidity; the most common “non-criteria” manifestations were thrombocytopenia

Figure 1. Cumulative incidence curves for A) relapse and B) mortality of patients with incident diffuse alveolar hemorrhage and antiphospholipid
syndrome.

Table 2. Cox model adjusted for age and sex for relapse and mortality in patients with diffuse alveolar hemorrhage episodes and antiphospholipid
syndrome.
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(51%), and valvulopathy (43%). At DAH onset, 90% of patients had dyspnea, 79% cough, and 59% hemoptysis; most of the
cases had ground glass opacities or consolidations on CT scan or radiographs (87% and 90%, respectively), while 90% had
a positive BAL (Table 1).Before DAH, 74% of the patients were anticoagulated. Among the therapeutic strategies used, 48%
received pulses of corticosteroids, 23%MMF, 20% Rituximab, 13% CYC, and 20% plasma exchange. The relapse rate was
41.2% at 1-year, 16 patients (26%) relapsed within six months (Figure 1A). Factors associated with relapse within six months
were triple positivity (HR 8.50), thrombocytopenia < 50K/ � L (HR 5.26), IVIG (HR 5.95), plasma exchange use (HR 3.35), and
prior mechanical ventilation (HR 4.26). The estimated mortality at 1 and 5 years was 19.2% and 38.2% (Figure 1B). Factors
associated with mortality were thrombocytopenia < 50K/ � L (HR 5.88) and age (HR 1.44 per 10 years) (Table 2).

Conclusion: In the largest cohort of patients with incident APS-associated DAH, we found a high mortality, and a significant
relapse risk within the first six months. A positive aCL IgG, triple positivity, and thrombocytopenia were risk factors for
relapses, while thrombocytopenia was also associated with mortality.

Disclosure: J. Meade-Aguilar, None; G. Figueroa Parra, None; H. Langenfeld, None; R. Cartin-Ceba, None;
U. Specks, AstraZeneca, Bristol-Myers Squibb(BMS), GlaxoSmithKlein(GSK), Genentech, AstraZeneca, Boehringer-
Ingelheim, ChemoCentryx; C. Crowson, None; A. Duarte-Garcia, None.
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Background/Purpose: To describe the clinical characteristics, therapies, and outcomes of patients with antiphospholipid
syndrome (APS) and adrenal hemorrhage (AH).

Methods: We performed a multicenter retrospective cohort study identifying patients with APS and AH, up to December
12, 2021. We included patients with APS meeting the Sydney criteria and an episode of AH, defined as the presence of
imaging consistent with AH or a biopsy revealing hemorrhagic infarction of the adrenal glands.

A Systematic Review of the Literature (SLR) was performed according to the PRISMA guidelines. We did a comprehensive
search in multiple databases from their inception to October 20, 2021, in any language. Two reviewers independently
screened and reviewed the articles and extracted information. We included case reports/case series reporting cases that
met the inclusion criteria used for the cohort. Extracted data included demographics and clinical characteristics at presenta-
tion, laboratory data, radiologic findings, therapeutic strategies, and clinical outcomes. Descriptive statistics were used to
summarize data. Survival analysis (Kaplan-Meier and Cox models) were used on the cohort only to evaluate factors associ-
ated with mortality and radiological remission.
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Figure 1. Cumulative incidence of (A) radiological remission and (B) mortality in patients in patients from the cohort with adrenal hemorrhage and
antiphospholipid syndrome.

Table 1. Clinical manifestations and laboratory data of the cohort and systematic review, at presentation of patients with adrenal hemorrhage and
antiphospholipid syndrome.
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Results: 240 patients were included, 59 (25%) from the cohort and 181 (75%) from the SLR. The mean age was 46.8
(14.96) years, and 44% were female. The median time of APS duration before AH was 3.8 years, and the median follow-
up was 10.8 months. History of venous thrombosis was present in 65%, a prior stroke in 12%, and obstetric morbidity in
24%. The most common non-thrombotic APS manifestation was thrombocytopenia (46%), and 21% of the patients had
SLE. 80% of the patients had a positive LA, 76% anticardiolipin (aCL) IgG, 46% aCL IgM, 57% anti-β2 glycoprotein-I
(β2GPI) IgG, and 36% β2GPI IgM. At presentation, 46% of patients had nausea/vomiting, 80% abdominal pain, and 31%
hypotension (Table 1). 83% had a CT scan imaging consistent with acute adrenal hematoma, and 69% of these were bilat-
eral. Adrenal insufficiency was present in 63%, and 47% received hydrocortisone as hormonal substitutive therapy. 58%
were receiving anticoagulation before AH and 73% received anticoagulation as treatment. Analysis derived from the cohort
showed that radiological remission was documented in 6.6% at 1-year and 41.4% at 5-year follow-ups (Figure 1A). Radio-
logical remission was less likely among those with thrombocytopenia (HR: 0.35) (Figure 2). Death was reported in 27% of
patients, with a rate of 1.7% at 1-year and 11.3% at 5-years (Figure 1B). Positive β2GPI IgG and IgM were significantly asso-
ciated with mortality (HR: 2.66 and 3.32, respectively).

Conclusion: AH is a rare manifestation of APS; the majority of the patients have bilateral adrenal gland involvement. Most
patients will develop adrenal insufficiency. Thrombocytopenia is associated with AH and persistent hemorrhage in imaging.
Positivity to β2GPI was associated with mortality.

Disclosure: J. Meade-Aguilar, None; G. Figueroa Parra, None; J. Yang, None; H. Langenfeld, None; P. Dogra,
None; I. Bancos, hra pharma, corcept, recordati, spruce, sparrow, lantheus, adrenas; H. Murad, None; C. Crowson,
None; A. Duarte-Garcia, None.

Figure 2.Hazard Ratios (95% IC) adjusted for sex and age of variables associated with radiological remission and mortality in patients with incident
adrenal hemorrhage and antiphospholipid syndrome.
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Background/Purpose: Obstructive sleep apnea (OSA) has been associated with an increased risk of thrombotic-related
events, such as myocardial infarction and cerebrovascular diseases in the general population. Thus, understanding the
impact of OSA in patients with thrombotic primary antiphospholipid syndrome (tPAPS) is important to determine potential
non-traditional factors that may contribute to thrombotic recurrence in those patients. We aimed to evaluate: 1) the fre-
quency of OSA in tPAPS; 2) the differences in APS characteristics, damage accrual measured by Damage Index for Anti-
phospholipid Syndrome (DIAPS) and levels of biomarkers associated with thrombosis (von Willebrand factor - vWF)
between tPAPS patients with and without OSA; 3) the performance of screening tools for OSA in this scenario.

Table 1. Clinical and laboratory characteristics of PAPS patients with and without OSA.
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Methods: We consecutively enrolled 60 patients with tPAPS (Sydney criteria). Damage accrual was measured by DIAPS.
vWF antigen levels was determined using ELISA (AbcamTM). OSA was evaluated using a portable sleep monitor
(Embletta Gold, Natus Medical Inc., Ontario, Canada). OSA was defined by an apnea-hypopnea index (AHI) ≥15. Patients
with and without OSA were compared regarding APS clinical and laboratory characteristics, damage accrual and vWF
levels, using standard statistical procedures. For the diagnostic yield analysis, we applied four different screening tools for
assessing OSA (Epworth Sleepiness Scale [ESS], Berlin questionnaire, NoSAS score [Neck circumference, Obesity, Snor-
ing, Age, Sex], and STOP-Bang [Snoring, Tiredness, Observed apnea, Pressure (high blood), BMI, Age, Neck circumfer-
ence, Gender]) and compared their performance using ROC curves.

Results:Out of 60 patients who underwent sleep monitoring, 52 were included for analysis (8 patients were excluded due to
low quality of sleep data). The majority of patients were females (82.7%) and whites (76.9%). The mean age and body-mass
index were 48±14 years and 31.1±6.5 Kg/m2, respectively. OSA was diagnosed in 13 patients (25.0%). Patients with OSA
were older (56.9±10.7 vs. 44.6±13.8, p=0.006) and had higher neck and waist circumferences, waist-to-hip ratio and sys-
tolic blood pressure levels. Patients with OSA had a trend for previous arterial events (61.5% vs. 33.3%, p=0.073). We also
found higher levels of vWF (38.9 [26.45-56.3] vs. 32.6 [20.4-38.3] mUI/mL, p=0.038) and higher DIAPS (5 [2.5-9.5]

Figure 2. von Willebrand factor levels of PAPS patients with and without OSA.

Figure 1. Damage Index for AntiPhospholipid Syndrome (DIAPS) values of PAPS patients with and without OSA.
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vs. 2 [1-5], p=0.020) in patients with OSA (vs. without OSA). Among screening tools, NoSAS had the highest area under
ROC curve (0.806, 95% CI: 0.672-0.939, p=0.001), followed by STOP-Bang (0.772, 95% CI: 0.607-0.938, p=0.004).

Conclusion: The frequency of OSA was strikingly high in our cohort. tPAPS patients with OSA had numerically higher rates
of previous arterial events and also significantly higher levels of vWF and higher damage accrual than those without OSA.
NoSAS appears to be the best screening tool for OSA in patients with PAPS.

Disclosure: G. Balbi, None; F. Signorelli, None; A. Gandara, None; I. Azam, None; D. Marreiros, None; L. Drager,
None; D. Castro Oliveira de Andrade, None.
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Background/Purpose: Little is known about inpatient epidemiology, morbidity, mortality and resource utilization of patients
with antiphospholipid syndrome (APS). The purpose of this study is to describe those characteristics using a nationwide
inpatient database.

Methods: Patients with APS were identified from the Nationwide Inpatient Sample (NIS), the largest inpatient database in the
United States (US) that prospectively collects data of hospitalizations of over 4,000 non-federal acute care hospitals, using
ICD-9 CM codes. Propensity score matching was used to create cohort of patients without APS to serve as
comparator. They were matched to patients with APS using age, sex and Charlson Comorbidity Index as covariates. Data
on demographics, reasons for hospitalization, length of stay, mortality, morbidity and expenditures were extracted. All ana-
lyzed data was extracted from the databases of the year 2019.

Results: The inpatient prevalence of APS was 85.4 cases per 100,000 admissions. The cohort was predominantly female
(73.2%) with the mean age of 51.7 years. Comparing with propensity score-matched comparators without APS, hospitali-
zations among patients with APS were significantly associated with longer length of stay (1.8 more days; 95% confidence
interval (CI), 1.1 – 2.5) and risk for development of acute kidney injury with odds ratio (OR) of 1.29 (95% CI, 1.10 –

1.50). Other inpatient outcomes, including inpatient mortality, shock, multiorgan failure and admission to intensive care unit
were not significantly different between patients with and without APS. Hospitalizations of patients with APS were associ-
ated with higher cost as demonstrated by an additional mean of $5,300 (95% CI, $4499 - $6101) for total hospital cost
and an additional mean of $20,420 (95% CI, $16535 - $24305) for total hospitalization charges when compared to patients
without APS.
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Conclusion: Inpatient prevalence of APS was higher than what would be expected from prevalence in general
population. Hospitalizations of patients with APS were associated with longer length of stay and higher healthcare
expenditures.

Disclosure: P. Ungprasert, None; S. Kongkiatkamon, None; B. Ponvilawan, None; N. Sumransub, None;
P. Kroner, None.
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Background/Purpose: Antiphospholipid antibody syndrome (APLS) is strongly associated with the risk of cardiovascular
events including acute coronary syndrome (ACS). However, there is limited data on the clinical characteristics and outcomes
of APLS patients who develop ACS. We aimed to investigate the inpatient outcomes of ACS hospitalizations with and
without APLS.

Methods: National inpatient sample (NIS) database from 2016 to 2018 was used to extract data. Hospitalizations with the
principal diagnosis of ACS with and without secondary diagnosis of APLS were searched. Only adult patients above the
age of 18 years were included. The primary outcome was mortality and secondary outcomes included health care burden
(length of stay and charges) and cardiac complications of ventricular tachycardia, hypotension, cardiac arrest, cardiogenic
shock, intra-aortic balloon pump and acute venous thromboembolism (VTE). We performed multivariate logistic regression
analyses to adjust for confounders.

Outcomes in ACS patients with and without APLS
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Results: There were a total of 1,945,054 hospitalizations for ACS. Of the ACS admissions, 1,775 had associated
APLS accounting for 0.092% hospitalizations (Table 1). Patients with ACS and APLS were younger in comparison
to those without APLS (58.89 vs 66.81 years, 95% CI -9.51 to -6.33, P value < 0.001). Females with ACS were more
likely to have the concomitant diagnosis of APLS with an adjusted OR of 2.41 (95% CI 1.93 to 3.01, P value < 0.001).
The primary outcome of mortality was not different between the two groups (3.96% in ACS and APLS vs 4.56% ACS
without APLS, P value 0.78) (Table 2). The length of stay was longer in patients with ACS and APLS (6.52 vs
4.39 days, 95% CI 0.92 to 2.74, P value < 0.001) but total charges were not statistically different. Secondary out-
comes of ventricular tachycardia, hypotension, cardiac arrest, intra-aortic balloon pump and cardiogenic shock were
also comparable between the two groups with no statistically significant difference. Remarkably, the risk of acute VTE
in patients with ACS and APLS was increased 7-fold with the adjusted OR of 7.52 (95% CI 5.02-11.26, P
value < 0.001).

Conclusion: ACS and APLS patients were younger and more likely to be females adding to the existing literature that APLS
is a risk factor for ACS especially in young women. APLS did not impact mortality or other cardiac complications in patients
with ACS. There was however a striking 7-fold increased risk of developing acute VTE in patients with ACS and APLS which
underscores the importance of anticoagulation in these patients.

Disclosure: F. Sami, None; D. Kumi, None; S. Arora, None.
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Background/Purpose: Whether environmental risk factors induce antiphospholipid antibody (aPL) positivity and
increase the risk of arterial thrombosis (AT) and venous thromboembolism (VTE) in aPL-positive patients remains to
be determined. Using international data, we evaluated the association of certain environmental stimuli, including oral
contraceptive (OC) use, cigarette smoking, and obesity with aPL profile, overall and stratified by thrombosis history.

Methods: As part of the new APS classification criteria development efforts, we collected data from 1199 patients referred
for “suspected APS” (aPL-positive/negative cases with/without history of thrombosis) to academic centers in North Amer-
ica, South America, Europe, and Asia. This included demographics, aPL profile, and medical history. Smoking history, OC
use, and most recent body mass index (BMI) were collected both at the time of an AT or VTE event, and at the last office visit.
We used t-tests or chi-square tests to evaluate the association of environmental factors with three mutually exclusive aPL
profiles (aPL profile 1: persistent lupus anticoagulant [LA], anticardiolipin antibody [aCL] IgG≥ 40U, or anti-βeta-
2-glycoprotein-I antibody [aβ2GPI] IgG ≥ 40U; profile 2: persistent aCL or aβ2GPI IgM ≥ 40U only; profile 3: no aPL
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positivity, single (one-time) any aPL positivity, or persistent aCL or aβ2GPI IgG/M ≤40), overall and stratified by history of
thrombosis.

Results: Mean age of 1199 patients was 45.4 years (SD 14.5); 78.5% female, 82.1% White, 10.1% Hispanic/Latinx. aPL
profile 1 included 619 patients (51.6%), profile 2 included 86 patients (7.2%), and profile 3 included 494 patients (41.2%).
Sociodemographic factors significantly varied across all three aPL profiles; AT events were more prevalent in aPL profile
1 versus 3 (p=0.004), but VTE was not associated with aPL profile (Table 1). Among 23.4% of ‘ever’ smokers, 8.5% were
current smokers. No association was demonstrated for current or ever smoking with aPL profiles. Of the 22.6% reporting
‘ever’ OC use, 3.1% were current users; OC status differed significantly in aPL profile 1 versus 3 (p=0.04), with a higher per-
centage of current OC users in aPL profile 1. Of the 41% in the cohort who were overweight/obese (BMI ≥25), overweight/
obesity was significantly higher in aPL profile 1 versus 2 (p=0.003) and versus 3 (p=0.02). Less than 6% of patients had
active smoking, OC use, and/or BMI≥25 at the time of AT/VTE event, which were not different between different aPL profiles
(Table 1).When stratifying aPL profile by thrombosis history, recent overweight/obesity was significantly higher in the throm-
bosis (versus no thrombosis) group for aPL profile 3 (Table 2).Conclusion:Within a cohort of international patients referred
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for suspected APS, OC use and recent overweight/obesity were significantly associated with a clinically significant aPL pro-
file of persistent LAC and/or aCL/aβ2GPI IgG ≥ 40U. No association of smoking status or risk factors at the time of throm-
bosis were demonstrated, possibly due to low prevalence in our cohort. Multivariable analyses accounting for
sociodemographics, concomitant systemic rheumatic disease, and other thrombosis risk factors will be performed to con-
firm these findings.

Disclosure: M. Barbhaiya, None; D. Jannat-Khah, DrPH, MSPH, Cytodyn, AstraZeneca, Walgreens; J. Levine,
None; K. Costenbader, Eli Lilly, Janssen, Amgen, AstraZeneca Pharmaceuticals LP, GlaxoSmithKline(GSK), Gilead,
Exagen, Neutrolis, Cel-Sci, Alkermes; D. Erkan, None.
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Background/Purpose: While circulating antiphospholipid antibodies (aPL) are recognized as an important acquired risk
factor for thrombotic events, the prevalence of aPL in the general population remains mostly unknown. The Dallas Heart
Study (DHS) is a prospective longitudinal population study that has been underway since 1999. The goal of our study was
to determine the population prevalence of aPL and their association with future atherosclerotic cardiovascular disease
(ASCVD) events in a large racially and ethnically diverse population. Moreover, we sought to provide potential mechanistic
insights into the role of aPL in ASCVD.

Methods: We measured eight aPL species [anticardiolipin (aCL) IgG/IgM/IgA, anti-beta-2 glycoprotein I (aβ2GPI) IgG/IgM/
IgA, and anti-phosphatidylserine/prothrombin (aPS/PT) IgG/IgM] (Werfen Quanta Lite®) in plasma collected from 2,427 par-
ticipants during phase 2 of the DHS from 2007 to 2009. All participants were free of ASCVD at the time of blood collection
and had no self-reported autoimmune disease requiring immunosuppressive medication. Median follow-up after plasma
collection was eight years. Associations with future ASCVD events (defined as first nonfatal myocardial infarction, nonfatal
stroke, coronary revascularization, or death from a cardiovascular cause) were assessed by Cox proportional hazards mod-
els, adjusted for known cardiovascular disease risk factors.

Results: The prevalence of any aPL was 15% in the DHS population, with approximately one-third of those being detected
at a moderate or high titer; aCL IgM had the highest prevalence (6.4%), followed by aPS/PT IgM (3.4%), aβ2GPI IgM (2.6%),
and aβ2GPI IgA (2.5%) (Table 1). While aPL were more commonly detected in females, there were no significant differences
among racial/ethnic groups. The IgA isotypes of both aCL (hazard ratio (HR) 4.89, 95% confidence interval (CI) 1.52-15.71)
and aβ2GPI (HR 2.21, 95% CI 1.02-4.84) were independently associated with future ASCVD events. The risk further
increased when applying a more stringent positivity threshold (aCL IgA: HR 9.12, 95% CI 2.85-29.52; aβ2GPI IgA: HR
2.83, 95% CI 1.02-7.86) (Fig 1A-B). Mechanistically, levels of aβ2GPI IgA were negatively correlated with cholesterol efflux
capacity (p=0.009) and positively correlated with circulating oxidized LDL (p=0.007). Plasma samples from aβ2GPI IgA-
positive individuals were added to early-passage of human coronary artery endothelial cells, and the expression of cell adhe-
sion molecules was determined after 6 hours via an in-cell ELISA platform. As compared with plasma from aβ2GPI IgA-
negative individuals, aβ2GPI IgA-positive plasma activated cultured coronary endothelial cells to express surface adhesion
molecules (E-selectin, ICAM-1, and VCAM-1) integral to inflammation and thrombosis (Fig 1C-E).

Conclusion: At least one type of aPL was detectable in 15% of adults from the general population. The IgA isotypes of aCL
and aβ2GPI were independently associated with future ASCVD events, and aβ2GPI IgA demonstrated in vitro effects
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consistent with promotion of atherothrombosis. Extended aPL panels may help to identify individuals at risk for ASCVD in the
general population.

Disclosure: Y. Zuo, None; S. Navaz, None; W. Liang, None; C. Li, None; C. Ayers, None; C. Rysenga, None;
A. Harbaugh, None; G. Norman, None; E. Solow, None; D. Akinmolayemi, None; A. Rohatgi, None; D. Karp, None;
J. Knight, Jazz Pharmaceuticals, Bristol Myers Squibb; J. de Lemos, None.

Figure 1: Association between positive aPL based on either manufacturer’s threshold (A) or ≥40 threshold (B) and future ASCVD events were
assessed in Cox proportional hazard models adjusted for known cardiovascular risks including age, ethnicity, smoking history, hypertension, dia-
betes, and lipid profiles. HR=Hazard ratio; ‡HR not calculable due to 0 events in aPL group. Human coronary artery endothelial cells were cultured
for 6 hours with plasma from either aβ2GPI-positive or -negative DHS2 participants. Cells were then fixed, and surface expression of E-selectin (C),
ICAM-1 (D), or VCAM-1 (E) was quantified. Medium, upper and lower quartile, and range are indicated with Box and Whisker plot. Groups were
analyzed by Mann-Whitney test; *p<0.05, **p<0.01.
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Background/Purpose: To estimate the incidence rate of new thrombotic events in a large single-center prospective cohort
of primary antiphospholipid syndrome (PAPS) patients after approximately 5.5 years of its creation, and to understand risk
factors associated with the occurrence of a first incident thrombotic event.

Methods: All patients fulfilled the updated criteria for thrombotic PAPS. For the calculation of the incident thrombosis rate,
patients could contribute with more than one event since all of them were continuously at risk of thrombotic events. For
the analysis of risk factors associated with the occurrence of a first incident thrombotic event, patients were followed until
the occurrence of a first thrombotic event (incident cases) or until their last outpatient visit (non-incident cases). For statistical
analysis, we used Kaplan-Meier curves, log-rank test, and Cox proportional hazards (including variables with p< 0.10 in the
univariate analysis), as appropriate.

Results: We included 135 PAPS patients. Most of them were females (85.2%) and the mean age at baseline was 43.2
±12.6. Arterial hypertension and diabetes were present in 40.0% and 10.4%, respectively (Table 1). Total follow-up was
601.8 patients-year. During our study, 23 thrombotic events (10 ischemic strokes, 12 venous thromboses, and 1 thrombotic
microangiopathy) were diagnosed in 20 patients, which led to an incidence rate of 3.82 cases per 100 patients-year. INR val-
ues at the time of thrombosis were known in 19 events; in 12 of them (63.2%), INR was within the proposed target. When we
analyzed the occurrence of a first thrombotic event, the cumulative incidence was 14.8% at the end of 66 months. The mean
time for the occurrence of a first thrombotic event was 33±19.4 months. In the multivariate analysis, diabetes independently
correlated with the occurrence of a first thrombotic event (HR 3.3, CI95% 1.1-5.6, p=0.021) (Table 2 / Figure 1).

Conclusion: Incident thrombotic events were common in our cohort, most of them with INR within target. Diabetes was
associated with a 3-fold risk of a new first thrombotic event in primary APS patients.
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Table 1. Characteristics of patients with Primary Antiphospholipid Syndrome from APS-Rio cohort
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Disclosure: G. Balbi, None; G. de Jesús, None; F. Signorelli, None.

Figure 1. Survival analysis of first new thrombotic event, comparing PAPS patients with and without diabetes.

Table 2. Univariate and multivariate analyses of potential risk factors associated with incident thrombosis in PAPS patients.
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Background/Purpose: APS ACTION is an international Clinical Database and Repository of persistently antiphospholipid
antibody (aPL)-positive subjects, collecting demographic, medical history, and aPL data.This study focused on the preva-
lence of antinuclear antibodies (ANA) in aPL positive patients without a defined concomitant autoimmune disease. The
objective of this study was to evaluate potential differences when stratifying patients by ANA, and to better phenotype aPL
positive patients.

Methods: Data from aPL positive patients with or without APS classification criteria were retrieved from the APS ACTION
Database. Patients with a diagnosis of systemic lupus erythematosus (SLE) or other connective tissue disease were
excluded. Patients were divided in two groups (ANA+ and ANA-), based on ANA status at registry entry. Subsequently,

Table 1. Demographic, clinical and serological characteristics of the patients.
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demographic, clinical (including 1997 ACR SLE classification criteria), and serological data were compared between the two
subgroups.

Results: 521 aPL-positive patients were included in the study (meanage 52.1±13 years, 70% female). Among them,
224 patients were ANA+ and 297 ANA-. Patients characteristics are displayed in Table 1. ANA positivity was significantly asso-
ciated with previous history of hematological manifestations as a whole, including hemolytic anemia, thrombocytopenia, and leu-
kopenia, (19.3% ANA+ vs. 8.4% ANA-, p < 0.01) and livedo reticularis (15.1% ANA+ vs. 10% ANA-, p < 0.05). A positive
association with the number of unexplained fetal deaths beyond 10 weeks of gestation was also noted (p < 0.05), and a trend
was observed for lower platelet count, aPL-related nephropathy and arthritis, though these associations were not statistically
significant. No significant association was found for extra-criteria manifestations such as haemolytic anemia and history of
thrombocytopenia, when considered individually. When sub-analysing the ANA- group, a significant association with any history
of arterial thromboses (29.4% ANA+ vs. 38.8% ANA-, p < 0.02) and the number of arterial events was observed (p < 0.01).
When evaluating ANA positivity in aPL carriers and primary APS (PAPS) individually, the association between ANA+ and previous
hematologic disorder remained significant for both groups, with stronger significance for PAPS patients. In addition, ANA posi-
tivity in PAPS patients was significantly associated with livedo reticularis and previous history of small vessel disease (p < 0.05).

Conclusion: In this large international cohort, ANA positivity was associated with a higher rate of hematologic manifestations
in aPL-positive patients without connective tissue disease. ANA+ patients, especially those with PAPS, showed a tendency
toward a higher rate of microvascular manifestations and arthritis. ANA- subjects showed a significantly higher rate of arterial
thrombosis, without any other significant association with clinical, serological or demographic data.

Disclosure: I. Cecchi, None; M. Radin, None; S. Foddai, None; M. Bertolaccini, None; D. De Andrade, None;
M. Tektonidou, None; V. Pengo, None; G. Ruiz-Irastorza, None; H. Belmont, None; M. Gerosa, None; P. Fortin,
None; C. Lopez-Pedrera, None; Z. Zhang, None; T. Atsumi, None; G. de Jesus, None; H. Cohen, None; N. Kello,
None; W. Branch, None; D. Wahl, None; L. Andreoli, None; E. Rodriguez, None; M. Petri, None; M. Barber, None;
R. Cervera, None; J. Knight, None; B. Artim-Esen, None; R. Willis, None; G. Pons-Estel, None; D. Erkan, None;
S. Sciascia, None.
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Background/Purpose: The APS ACTION is a network collecting and analyzing data ofaPL positive patients recruited by
international centers. Based on the assumption that triple aPL-positive (LA, aCL IgG/M, and aβ2GPI IgG/M)patients are at
higher risk for thrombosis, we investigated the clinical phenotypeof single aPL-positive(LA, aCL IgG/M, oraβ2GPI IgG/M)
patients in a large cohort of primary thrombotic APS subjects.

Methods: APS ACTION Registry includes persistently aPL positive patients with or without other systemic autoimmune dis-
eases. We screened the registry for primary thrombotic APS patientswith persistent single aPL positivity (defined as LA, aCL,
and aβ2GPI results [from local laboratories] all available at registry entry with two consecutive resultsandonly one aPLtest
being persistently positive in accordance to the revised Sapporo Criteria). For each patient, we assessed the site of the
event, the type and isotype of aPL, and the number of retrospective documented recurrences. Single aPL-positive patients,
with no history of thrombotic or obstetric APS, were used as a control group for comparing the prevalence of different iso-
types.Basic statistical analysis was performed using SPSS 26.0.

Results: Of 427 primary APS patientscollected in the registry, 233 triple aPL-tested patients were included in the analysis
and63/233(27%) had persistent single aPL positivity (66% women, 77% white): 45(71%) single LA positive, 9 (15%) single
aCL(8 IgG,1 IgM), and 9 (15%) single aβ2GPI (7 IgG, 2 IgM). As a comparison, of 66 triple aPL-tested patients with no throm-
botic or obstetric APS, 22 hadpersistent single aPL-positivity (68% women, 90% white): nine (41%) single LA positive, eight
(36%) single aCL(3 IgG, 5 IgM), and five (23%) single aβ2GPI (2 IgG, 3 IgM). Single LA positivity was significantly more com-
mon in the thrombotic APS cohort compared toaPL carriers(71% Vs 41%, p:0.021).

Associations between different aPL tests and clinical manifestations are shown in Table 1. Among single aPL-positive
patients with history of arterial or venous thrombosis, 68% and 75% had single LA-positivity, respectively. Based on small

Table 1. Associations between different aPL tests and clinical manifestations.
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numbers, a trend for a higher frequency was observed: a) for arterial thrombosis in single aCL-positive patients(aCL+ 7/9
[78%] Vs. aCL- 2/9 [22%]);and b) for venous thrombosis insingle aB2GPI-positive patients (aβ2GPI+ 8/9 [89%] Vs aβ2GPI-
[1/9] 11%).

A history of thrombosis recurrence was observed in 18(28%) patients. However, nosignificant difference was detected
between aPL profile and recurrences (both for number and type of events).

Conclusion: Based on the analysis of an international persistently aPL-positive cohort with no other systemic autoimmune
diseases: a) approximately 30% of patients have “single” aPL positivity) the majority of “single” aPL-positive patients have
LA-positivity (64%), which is more frequent among those with thrombotic APS (71%), compared to those without APS clas-
sification (41%); and c) approximately one-third of “single” aPL-positive patients have history of recurrent thrombosis.

Disclosure: S. Foddai, None; I. Cecchi, None; M. Radin, None; D. De Andrade, None; M. Tektonidou, None;
V. Pengo, None; G. Ruiz-Irastorza, None; H. Belmont, None;M. Gerosa, None; P. Fortin, None; R. Lopez-Pedrera,
None; Z. Zhang, None; T. Atsumi, None; G. de Jesus, None; H. Cohen, None; N. Kello, None; W. Branch, None;
D. Wahl, None; L. Andreoli, None; E. Rodriguez, None; M. Petri, None; A. Clarke, None; R. Cervera, None;
J. Knight, None; B. Artim-Esen, None; R. Willis, None; G. Pons-Estel, None; D. Erkan, None; D. Roccatello, None;
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Background/Purpose: Acute SARS-CoV-2 infection has been associated with antiphospholipid antibodies (aPL), though it
is unclear if aPL contribute to the hypercoagulability seen with COVID19, or if these aPL persist. We evaluated patients
undergoing elective total knee replacement (TKR), a procedure with known risks of thrombosis, and compared aPL positivity
in those with and without previous SARS-CoV-2 infection.

Methods: We recruited patients with osteoarthritis undergoing TKR at a single center between 10/2020 and 10/2021.
Patients were screened for previous SARS-CoV-2 infection with a serum nucleocapsid IgG, and a cohort was assembled
matching SARS-CoV-2 IgG +ve patients on age (+/- 5 years), gender, and body mass index (BMI kg/m2 ≤ 35 vs. > 35) with
SARS-CoV-2 IgG -ve patients without self-reported COVID19. aPL (lupus anticoagulant [LA], anticardiolipin antibodies [aCL]
IgG/M/A, and anti-β2-glycoprotein-I [aβ2GPI] IgG/M/A] were performed pre-operatively on all subjects, and 6 weeks later in
the SARS-CoV-2 IgG +ve cases.

Results: 156 subjects enrolled, (73 cases:73 controls), average age 63.2 years (SD 8.0), 53.4% women, BMI 31.9 kg/m2

(SD 6.0), 78.8% Caucasian. 46/73 (63%) SARS-CoV-2 IgG +ve cases reported COVID19 symptoms; time between
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COVID19 symptoms and TKR was 243.3 days, (range: 17 – 597). 21% of both groups were positive for at least one aPL; the
most common aPL type/isotype was aCL IgM (11% in SARS-CoV-2 +ve and 15% in SARS CoV-2 -ve). Other aPL types/
isotypes ranged between 1-3% in both groups. 58/73 (80%) SARS-CoV-2 +ve cases had 6-week follow-up; of the
12 aPL-positive/SARS-CoV-2 +ve cases re-assessed at 6 weeks, 6/12 (50%) had disappearance of aPL (See Table).
Among SARS-CoV-2 IgG +ve cases, a higher proportion of those reporting ≥ 5 COVID19 symptoms at time of clinical infec-
tion had any positive aPL both pre-operatively (40% vs 29%) and at 6 weeks (50% vs 31%). There was one deep vein throm-
bosis in a SARS-CoV-2 IgG +ve case. There were no differences in pain or function at 6 weeks between the 6 SARS-CoV-2
IgG +ve cases who were +ve for aPL at baseline and remained +ve at 6 weeks, and those who became negative for aCL.

Conclusion: Regardless of previous SARS-CoV-2 infection, approximately one-fifth of patients undergoing elective TKR for
osteoarthritis had positive aPL, mostly low level (20-39U) aCL IgM. Half of SARS-CoV-2 nucleocapsid IgG +ve /aPL-positive
subjects became aPL negative at 6-weeks, and aCL status was not associated with pain or function at 6 weeks. These data
contribute to our understanding of aCL prevalence, and suggest SARS-CoV-2 nucleocapsid IgG may not be associated
with increased incidence of aCL.

Table 1
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Background/Purpose: Antiphospholipid syndrome (APS) is an autoimmune disorder characterized by thrombosis and/or
pregnancy complications. Recently, β2-glycoprotein I (β2GPI) complexed with HLA class II molecules (β2GPI/HLA-DR)
was found to be a major autoantibody target in APS. The purpose of this study is to reveal the association between anti-
β2GPI/HLA-DR antibody and arterial thrombosis in women with connective tissue diseases.

Methods: Blood samples from female outpatients with connective tissue diseases between 2020-2021 were collected to
measure anti-β2GPI/HLA-DR antibody and anti-phospholipid antibody (aPL) panel including anti-cardiolipin (aCL) IgG/IgM
and anti-β2GPI IgG/IgM. Clinical and laboratory data about the underlying disease, thrombotic episodes, and comorbidities
known as risk factors for arterial thrombosis were retrieved from medical records and patient questionaries. Anti-β2GPI/
HLA-DR antibody titers were compared to the results of aPL panel assay and adjusted global APS score (aGAPSS), as a
composite measure to estimate the risk of arterial thrombosis. The cutoff titer of anti-β2GPI/HLA-DR antibody was calcu-
lated to estimate the risk of arterial thrombosis by using receiver operating characteristic (ROC) analysis. Finally, we
assessed the impact of anti-β2GPI/HLA-DR antibody on arterial thrombosis in addition to the conventional risk factors.

Figure.1: receiver operating characteristic (ROC) curve analysis
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Results: Samples were collected and analyzed with 704 patients, that include 260 SLE or MCTD, 180 RA, 59 systemic scle-
rosis, 57 idiopathic inflammatory myopathies, 38 large vessel vasculitis, 36 ANCA-associated vasculitis, 30 Behçet’s dis-
ease. Sixty-six patients fulfilled the APS classification criteria. Seventy-seven patients had history of arterial thrombosis,
and 14 patients among them also had the history of venous thrombosis. Anti-β2GPI/HLA-DR antibody titers were signifi-
cantly high in patients who had history of both arterial and venous thrombosis than those of no thrombosis. In cases with
aGAPSS >10 or triple positivity of aPL, the titers of anti-β2GPI/HLA-DR antibody tended to be higher. The ROC test showed
the sensitivity, the specificity, and the area under the curve (AUC) for arterial thrombosis were 33.8%, 91.4%, and 0.6009
with the cutoff value, 172.359 (Figure 1). When using this cutoff titer, adding the positivity of anti-β2GP1/HLA-DR antibody to
the conventional risk factors improved the AUC from 0.677 to 0.730 (p = 0.0878) (Figure 2). Determined net reclassification
improvement (NRI) and integrated discrimination improvement (IDI) were statistically significant. By the multivariable logistic
regression analysis with multiple imputation, the odds ratio of the positivity of anti-β2GP1/HLA-DR antibody for arterial
thrombosis was 5.11 (95% confidence interval: 2.84-9.19; P< 0.001) (Table 1).

Figure.2: ROC curves for conventional risk model and the model that adds anti-β2GP1/HLA-DR antibody-cutoff status

Table.1: logistic regression analysis
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Conclusion: Anti-β2GP1/HLA-DR antibody is suggested to be associated with arterial thrombosis in female patients with
connective tissue diseases.

Disclosure: K. Yoneda, None; Y. Ueda, None; K. Tanimura, None; H. Yamada, None; T. Okano, None;
K. Nishimura, None; H. Arase, None; H. Yamada, None; J. Saegusa, None.
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Background/Purpose: Beta-2 glycoprotein I (β2GPI) is an abundant plasma protein and a critically important autoantigen in
APS. While β2GPI has been reported to have antioxidant, anticoagulant, and scavenging functions, its most important phys-
iological roles continue to be debated. Old but intriguing reports have suggested that β2GPI may function as a DNA-binding
protein. Here, we aimed to dissect the interaction between β2GPI and not only DNA, but also neutrophil extracellular traps
(NETs). NETs are prothrombotic tangles of nuclear DNA, histones, and granular proteins extruded from activated neutro-
phils in APS. We also sought to evaluate for the presence and potential clinical significance of β2GPI-DNA complexes in a
large cohort of antiphospholipid antibody (aPL)-positive patients.

Methods:We used an electrophoretic mobility shift assay (EMSA) to assess potential direct interaction between β2GPI and
either genomic DNA or purified NETs. Such interactions were also assessed by immunofluorescence microscopy after
inducing NET formation with phorbol 12-myristate 13-acetate (PMA); this was done in the presence of human serum as a
source of β2GPI. Finally, we developed a novel sandwich ELISA to measure circulating β2GPI-DNA complexes in the plasma
of patients.

Results: By EMSA, β2GPI caused a dose-dependent retardation of the mobility of both genomic DNA and isolated NETs
through an agarose gel (Fig 1A-B). By immunofluorescence microscopy, we observed β2GPI in intimate association with
NET strands (Fig 1C). We next evaluated the presence of circulating β2GPI-DNA complexes in the plasma of aPL-positive
patients (78% meeting criteria for APS, Fig 2A). As compared with healthy controls, many aPL-positive patients demon-
strated elevated levels of β2GPI-DNA complexes (p< 0.01, Fig 2B). No difference was found between patients who met
classification criteria for APS and those who did not (p=0.10, Fig 2C). There was also no difference in circulating β2GPI-
DNA complexes in the presence or absence of SLE (Fig 2D). Notably, β2GPI-DNA complexes demonstrated a strong pos-
itive correlation with neutrophil elastase-DNA complexes (r=0.50, p< 0.001), an established biomarker for NETs. There was
a negative correlation with absolute neutrophil count (r=-0.26, p=0.007), suggesting a potential association with neutrophil
cell death. We also considered whether β2GPI-DNA correlated with levels of aPL. While no such correlation was appreciated
for traditional aPL tests such as anticardiolipin antibodies, anti-β2GPI antibodies, and lupus anticoagulant, we did find a
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positive correlation with anti-PS/PT IgG (r=0.18, p< 0.05). There was also a non-significant association with anti-dsDNA
antibodies (r=0.20, p=0.053).

Conclusion: In summary, our data confirm the direct association of β2GPI with DNA and NETs. Many aPL-positive patients
have high levels of circulating β2GPI-DNA complexes, which likely relate to the heightened neutrophil activation and NET for-
mation that are integral to aPL-mediated thromboinflammation. The extent to which the β2GPI-NET interaction may amplify
autoantigen spread and perpetuate autoimmunity in APS warrants further investigation.

Figure 1: β2GPI binds to DNA and NETs. A-B, Different concentrations of purified β2GPI protein were allowed to form complexes with genomic
DNA or NETs as indicated, before resolving the complexes on an agarose gel. Quantification is from three independent experiments; *p<0.05,
**p<0.01, ***p<0.001 as compared with the first lane by one-way ANOVA corrected for multiple comparisons. C, Control neutrophils were stimu-
lated with PMA to generate NETs in the presence and absence of 10% human serum (a source of β2GPI) and stained for: DNA=blue, neutrophil
elastase=green, β2GPI=red and PMA=phorbol 12-myristate 13-acetate. NETs decorated with β2GPI are indicated by yellow arrows.
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Background/Purpose: Neutrophil extracellular traps (NETs) are prothrombotic and proinflammatory webs of nuclear DNA,
histones, and microbicidal proteins extruded by neutrophils into the extracellular space in order to trap and kill pathogens.
Overexuberant release of NETs by antiphospholipid antibody (aPL)-activated neutrophils contributes to APS pathogenesis.
Recent work has demonstrated that some patients with APS develop autoantibodies targeting NETs (anti-NET IgG and
IgM), which impair NET clearance and activate complement. Here, we aimed to evaluate the presence and potential clinical
associations of anti-NET IgA isotype antibodies in a large cohort of APS patients.

Figure 2: Detection of circulating β2GPI-DNA complexes in antiphospholipid antibody (aPL)-positive patients. A, Schematic illustration of a novel
β2GPI -DNA ELISA. B, Levels of β2GPI-DNA were compared between healthy controls (n=52) and aPL-positive patients (n=170, 103 primary
APS, 29 secondary APS, and 38 aPL-positive but without criteria APS manifestations). C, β2GPI-DNA in patients meeting classification criteria
for APS (n=132) compared with those that do not (n=38). D, Levels of β2GPI-DNA in patients with SLE (n=39) compared with those without
SLE (n=131); Mann-Whitney test was used for group comparison, **p<0.01. OD=optical density. HRP=horse radish peroxidase,
TMB=3,3’,5,5’-tetramethylbenzidine.
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Methods: Levels of anti-NET IgA, IgG, and IgM were measured by a novel ELISA platform in the plasma of
111 patients with primary APS, 34 patients with secondary APS, 41 patients who were persistently aPL-positive but
without “criteria” APS manifestations, and 42 healthy controls (Fig 1A). Some criteria aPL (anticardiolipin IgG/M; and
anti-beta-2 glycoprotein I IgG/M) and non-criteria aPL (anticardiolipin IgA; anti-beta-2 glycoprotein I IgA; and anti-phos-
phatidylserine/prothrombin IgG/M) were quantified by QUANTA Lite ELISAs (Werfen). Circulating NET remnants were
assessed by ELISA. Statistical analysis, including the determination of correlations by Spearman’s method, was per-
formed using GraphPad Prism 8.0.

Results: Elevated levels of anti-NET IgA were detected in many patients with primary and secondary APS, as well as in aPL-
positive patients who lacked criteria clinical manifestations (Fig 1B). There was a positive correlation between anti-NET IgA
and IgG (r=0.35, p< 0.0001) but not between anti-NET IgA and IgM (r=0.14, p=0.06). High anti-NET IgA levels were also
associated with biomarkers of NET remnants as measured by myeloperoxidase-DNA complexes (r=0.26, p=0.005) and cal-
protectin (r=0.20, p=0.01). Interestingly, anti-NET IgA also demonstrated a positive correlation with IgA isotypes of traditional
aPL (anticardiolipin IgA: r=0.29, p< 0.0001; and anti-beta-2 glycoprotein I IgA: r=0.42, p< 0.0001), but not with the IgG or
IgM isotypes of any of the tested aPL. Clinically, anti-NET IgA tracked with increased anti-double-stranded DNA antibodies
(r=0.41, p< 0.0001), elevated CRP (r=0.22, p=0.03), and renal impairment as defined by higher serum creatinine
(r=0.20, p=0.02).

Conclusion: In summary, these data reveal high levels of anti-NET IgA in many individuals with persistent aPL positivity,
whether they meet clinical criteria for APS or not. Moreover, anti-NET IgA tracks with circulating markers of NETs, increased
inflammation, and impaired renal function. Studies are underway to define the potential mechanistic roles of anti-NET IgA in
the APS thromboinflammatory milieu.

Figure 1: High anti-NET IgA in some individuals with persistently positive aPL. A, Schematic illustration of anti-NET ELISA. Unique secondary anti-
bodies are used to probe for different isotypes. B, Levels of anti-NET IgA were measured in the indicated groups and compared with healthy con-
trols by Kruskal-Wallis test corrected for multiple comparisons by Dunn’s method; **p<0.01.
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Background/Purpose: At present, a limited number of evidencesis available on the specific role of Type I Interferons (IFN)
activation in antiphospholipid antibodies (aPL) positive patients, including aPL carriers, primary antiphospholipid syndrome
(PAPS) and APS subjects who presented with an associated autoimmune disease (secondary APS, SAPS), such as sys-
temic lupus erythematosus (SLE).

The aim of this study was to evaluate the differential expression of IFN stimulated genes (ISG) among different subsets of aPL
positive subjects.

Methods: A total of 112 patients attending the San Giovanni Bosco Hospital (Turin, Italy) were enrolled, including 31 PAPS,
25 SAPS, 27SLE patients without aPL, 29 aPLcarriers (mean age 48.3±13.3 years, 76% female). Nineteen subjects were
also recruited as healthy controls (HCs). Gene expression was evaluated by RT-PCR for the following genes: IFI6, IFI44,
IFI44L, MX1,IFI27, OAS1 and RSAD2. Normalized gene expression levels (Z-scores) were averaged into a global IFN signa-
ture (IFN score). Differences were measured by Kruskal-Wallis tests and associations among genes were studied by cluster
and correspondence analyses. Correlations among genes were plotted by network analyses.

Results: An overall activation of ISG was noted across APS subsets, but differences were noted among genes. Whereas
some ISG were already upregulated in the aPL positive group compared to HCs (IFI44, IFI44L, MX1, IFI27, OAS1 and
RSAD2, all p< 0.050), other ISG were only in increased SLE (IFI6), MX1 differed between SLE and SAPS, and IFI27 and
OAS1 showed differences between PAPS and SAPS. The composite IFN score revealed quantitative differences in the
IFN pathway activation across APS subsets, being elevated in aPL carriers/PAPS groups compared to HCs (both
p< 0.050) and increasing in SAPS (p< 0.010) and SLE (p< 0.001) groups. Network analyses (Figure 1A) revealed qualitative
differences in the gene-gene correlation networks: (i) weaker structures were found in HCs and aPL carriers, compared to
stronger and higher-degree networks in SAPS and SLE groups; and (ii) the influence of each node was different across
groups. Unsupervised cluster analysis identified 3 clusters (I to III) based on ISG patterns (figure 1B). Clusters usage differed
among APS subsets, thus correlating clinical status (Figure 1C). Distinct groups of ISG positively correlate to aPS/PT IgG
titre in aPL carriers and PAPS groups (all rho >0.500), whereas no associations were retrieved in SAPS or SLE. No associ-
ations with thrombotic events were observed, although IFN composite score and several ISG correlate with the number of
thrombotic recurrences under anticoagulation (all rho >0.400).
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Conclusion: An overall IFN pathway activation has been observed in aPL positive patients and across all APS subsets.
Qualitative and quantitative differences across the APS spectrum can be identified, leading tothe identification of distinct
IFN signatures with different clinical value.

Disclosure: I. Cecchi, None;M. Radin, None; A. Barinotti, None; S. Foddai, None; E. Rubini, None; A. Su�arez, None;
S. Baldovino, None; E. Menegatti, None; D. Roccatello, None; S. Sciascia, None; J. Rodríguez-Carrio, None.
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The Physiological Ketone Body Beta-Hydroxybutyrate Potently
Neutralizes APS-Associated NETosis
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Figure 1. 1A) Network analyses of the interferon regulated genes among different subsets; 1B and 1C) results of cluster analysis and correlations
with different clinical status.
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Background/Purpose:Malleable metabolic pathways guide both productive and pathological neutrophil functions, includ-
ing neutrophil extracellular trap release (NETosis). NETosis plays an important role in APS pathophysiology. Explicit glycol-
ysis inhibitors such as 2-deoxy-D-glucose (2-DG) negate many forms of NETosis (including that mediated by anti-beta-2
glycoprotein I antibodies). During fasting and in response to certain dietary modifications, fatty acids can be converted into
soluble ketones that can be used as a source of energy. While ketone bodies modulate both glycolytic and mitochondrial
metabolism, their impact on NETosis has only been minimally studied.

Methods: In glucose-sufficient media, human neutrophils were treated with the following stimuli (n=4-5 per condition): phor-
bol myristate acetate (PMA), calcium ionophore A23187 (Ca iono), and IgG fractions from either triple-positive APS patients
(APS IgG) or controls (control IgG). Tested inhibitors included 2-DG (glycolysis), 6-aminonicotinamide (6-AN, pentose
phosphate pathway), and beta-hydroxybutyrate (a physiological ketone body). NETosis was quantified with SYTOX Green.
Reactive oxygen species (ROS) production was quantified with Amplex Red. Cellular bioenergetics were assessed using the
Seahorse Extracellular Flux Analyzer.

Results: From the perspective of metabolism, NETosis can be triggered by two distinct pathways represented by PMA (gly-
colysis- and NADPH oxidase-dependent NETosis) and Ca iono (glycolysis- and NADPH oxidase-independent). Here, NETo-
sis induced by PMA (4.4-fold), Ca iono (3.7-fold), and APS IgG (2.7-fold) was higher than that induced by control IgG (all
p< 0.05). Both 2-DG and 6-AN reduced NETosis triggered by PMA (39% and 59%, respectively; p< 0.05) and APS IgG
(41% and 35%; p< 0.05), but not by Ca iono. In contrast, when beta-hydroxybutyrate was tested as an inhibitor, NETosis
was potently diminished for all three of PMA (79%, p< 0.05), APS IgG (63%, p< 0.05), and Ca iono (65%, p< 0.05). While
stimulation with control IgG and Ca iono led to only low levels of cellular ROS, both PMA (3.4-fold, p< 0.05) and APS IgG
(2.8-fold, p< 0.05) led to potent ROS production. Not only 2-DG and 6-AN, but also beta-hydroxybutyrate (70%,
p< 0.05), robustly suppressed APS IgG-induced neutrophil ROS. When quantified with the Seahorse analyzer, neutrophil
maximal extracellular acidification rate (a surrogate for glycolysis) and maximal oxygen consumption rate were massively
reduced ( >90% and >70%, respectively) for all stimuli in the presence of beta-hydroxybutyrate.

Conclusion:We found, for the first time to our knowledge, that the physiological ketone body beta-hydroxybutyrate inhibits
both NADPH oxidase-dependent and -independent NETosis, potentially targeting multiple NETosis pathways and thereby
limiting escape mechanisms. Furthermore, APS IgG-induced NETosis was highly susceptible to the effects of beta-hydroxy-
butyrate, laying the foundation for examining ketosis as a possible treatment paradigm. Experiments, including mouse
thrombosis models, are now underway to better understand the therapeutic potential suggested by these preclinical data.

Disclosure: A. Tambralli, None; A. Harbaugh, None;C. Rysenga, None;K. Sabb, None; S. Yalavarthi, None;C. Hoy,
None; Y. Zuo, None; J. Knight, Jazz Pharmaceuticals, Bristol Myers Squibb.
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Background/Purpose: Beta-2-Glycoprotein I (B2GPI) is a serum protein of approximately 50kDa and is the main autoanti-
gen of Antiphospholipid syndrome (APS). Antibodies to B2GPI (aB2GPI) are diagnostic of APS and are strongly associated
with clinical events including thrombosis. B2GPI can adopt one of two structures, a circular closed structure or a linear open
structure. It is proposed that these structures have different functions and thus alter disease pathogenesis. The structure of
B2GPI in APS patients is poorly characterized. Here we present data comparing structure and antibody-binding properties
of b2GPI from patients with APS and healthy controls (HC), delineating the structural differences in B2GPI within APS
patients compared to healthy controls and how that affects binding of autoantibodies.

Fig.1: STRUCTURAL DIFFERENCES EXIST IN BETA-2-GLYCOPROTEIN I FROM APS PATIENTS COMPARED TO HEALTHY CONTROLS Panel
A shows the distribution of B2GPI structures in healthy controls (top) and APS patients (bottom) at a single charge state. As can be seen the peaks
are reversed with increased amounts of linear B2GPI shown in the APS samples (peak arrival ~67.5ms) and the inverse for the circular form (arrival
time ~ 62.5ms). In panel B, when the linear form from healthy controls (Top) was then subjected to increased voltage, as can be seen the linear
peak (~67.5ms) can form another peak equivalent to the circular form (~62.5ms) before progression to a superlinear form. In contrast, APS
patients (Bottom) are not capable of this and progress to a superlinear form. Finally, Panel C shows blinding remaining in an anti-B2GPI ELISA
using 10 APS patients serum challenged with either APS purified B2GPI (n=2) or HC B2GPI (Pooled). As can be seen APS B2GPI inhibits signifi-
cantly better than healthy control equivalent.
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Methods: B2GPI was purified from APS and HC plasma by affinity chromatography and PEG precipitation avoiding acid
steps. Samples were analysed by ion mobility-mass spectrometry on a Waters SELECT SERIES cIMS to assess structure,
and increasing voltage was applied to investigate structural dynamics. Data were processed using MassLynx v4.2 (Waters).
Antibody activity was tested by inhibition ELISA, briefly: serum from APS patients was incubated in the presence or absence
of either HC or APS B2GPI and then used in a B2GPI ELISA to assess the fluid phase inhibition of anti-B2GPI antibodies.

Results: Similar glycoisoforms of B2GPI were seen in HC and APS B2GPI. A different distribution of the two known struc-
tures was seen, with APS patients displaying more linear B2GPI compared to healthy controls at the same charge state.
When voltage was applied to the linear form of B2GPI from HC, the protein was capable of adopting a more compact form
again, however this was not possible for APS B2GPI. In an inhibition ELISA APS B2GPI from high aB2GPI positive patients
(n=2) inhibited binding of anti-B2GPI antibodies to B2GPI significantly more than HC (19.1%vs13.5%, p=0.007).

Conclusion: Structural differences exist in APS patients compared to controls, with more linear B2GPI in patients and this
may be explained by differences in the structural dynamics. Furthermore these structural differences are associated with
better antibody binding which may suggest that this structural difference plays a role in autoantibody production in APS.

Disclosure: H. Britt, None; H. Bradford, None; V. Spiteri, None; A. Rahman, None; I. Giles, UCB; M. Delcea, None;
P. Dalby, None; K. Thalassinos, None; T. McDonnell, None.
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Background/Purpose: Lipid peroxidation is the result of disrupted redox homeostasis and functions as a key component in
various cell death programs. Neutrophil extracellular trap (NET) release or NETosis is a specialized type of neutrophil cell
death characterized by exuberant release of prothrombotic and proinflammatory tangles of chromatin, microbicidal proteins,
and oxidative enzymes. In patients with APS, anti-beta-2 glycoprotein I antibodies engage the neutrophil surface and pro-
mote NETosis, thereby amplifying thromboinflammation. While increased lipid peroxidation has been described in APS,
the intersection between lipid peroxidation and neutrophils remains unexplored. We aimed to dissect the impact of lipid per-
oxidation on APS-relevant NETosis and to determine the extent to which inhibitors of lipid peroxidation might be viable ther-
apeutic strategies for APS.

Methods: Healthy donor neutrophils were treated for 4 hours with the classic NET stimulator phorbol 12-myristate
13-acetate (PMA), IgG purified from patients with APS (APS IgG), or IgG purified from heterologous healthy controls (con-
trol IgG). Lipid peroxidation was assessed by flow cytometry using BODIPY 581/591 C11 (2 � M), a fluorescent lipid perox-
idation reporter molecule. NETosis was quantified by neutrophil elastase activity using a fluorogenic elastase substrate (0.5
� M). Tested NETosis blockers included the myeloperoxidase (MPO) inhibitor 4-aminobenzoic acid hydrazide (500 � M) and
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the peptidylarginine deiminase 4 (PAD4) inhibitor GSK484 (20 � M). Lipid peroxidation inhibitors included UAMC 3203
(1 � M), liproxstatin-1 (LPX) (5 � M), and a water-soluble analog of vitamin E (Trolox) (1 mM).

Results: PMA and APS IgG promoted not only NETosis (Fig 1A, 1B), but also marked lipid peroxidation of healthy donor
neutrophils (Fig 1C, 1D). Both PMA- and APS IgG-mediated lipid peroxidation were prevented by inhibition of the key neu-
trophil oxidative catalyst MPO, as well as by inhibition of the NETosis regulatory enzyme PAD4 (Fig 1). When assessing the
impact of traditional lipid peroxidation inhibitors on NETosis (Fig 2A, 2B), PMA- and APS IgG-mediated NETosis were sup-
pressed by all three inhibitors (UAMC 3202, LPX, and Trolox). As expected, these inhibitors also potently suppressed neu-
trophil lipid peroxidation (Fig 2C, 2D). In primary aPL positive or APS patients (Fig 3A), lipid peroxidation of circulating
neutrophils (n=26) was markedly higher than for healthy control neutrophils (n=20, p< 0.001). Interestingly, neutrophil lipid
peroxidation negatively correlated with complement C3 level (r=-0.47, p=0.044) among these patients (Fig 3B).

Conclusion: In summary, these data suggest that MPO-mediated lipid peroxidation is required for NET formation in APS.
Circulating neutrophils of primary aPL positive or APS patients demonstrate significantly accelerated lipid peroxidation,
which could have implications for the association of beta-2-glycoprotein I with the neutrophil plasma membrane. Further
studies are underway to evaluate lipid peroxidation inhibitors as a therapeutic strategy in APS.

Figure 1: The effect of NETosis inhibitors on APS IgG-mediated NETosis and lipid peroxidation. PMA- (20 nM) or APS IgG- (50 � g/mL) induced
NETosis was compared with untreated (*) or stimulated (#) neutrophils. C-D, PMA- or APS IgG-induced lipid peroxidation was compared with
untreated (*) or stimulated (#) neutrophils. Representative histograms are also shown. ****p<0.0001, #p<0.05, ###p<0.001, and
####p<0.0001. Analysis was with one-way ANOVA followed by Tukey’s multiple-comparison test; ns= not significant.
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Disclosure: N. S K, None; C. Hoy, None; C. Rysenga, None; S. Yalavarthi, None; C. Sarosh, None; S. Navaz, None;
J. Madison, None; J. Knight, Jazz Pharmaceuticals, Bristol Myers Squibb; Y. Zuo, None.

Figure 3: Neutrophil lipid peroxidation in patients with primary APS. Neutrophil isolated from patients with primary APS (n=26) and healthy control
(HC) (n=20) were incubated with BODIPY C11 (2 � M) for 15 mins and lipid peroxidation was assessed by flow cytometry. A, Lipid peroxidation was
quantified as mean fluorescence intensity (MFI), and groups were compared by Mann-Whitney U test; ***p<0.001. B, Correlation between neutro-
phil lipid peroxidation (MFI) and circulating complement C3 was determined by Spearman’s method.

Figure 2: The effect of lipid peroxidation inhibitors on APS IgG-mediated NETosis and lipid peroxidation. A-B, PMA- (20 nM) or APS IgG- (50 � g/
mL) induced NETosis was compared with untreated (*) or stimulated (#) neutrophils. C-D, PMA- or APS IgG-induced lipid peroxidation was com-
pared with untreated (*) or stimulated (#) neutrophils. ****p<0.0001, #p<0.05, ###p<0.001, and ####p<0.0001. Analysis was with one-way
ANOVA followed by Tukey’s multiple-comparison test; ns= not significant.
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Low Neutrophil Ectonucleotidase Activity Drives Neutrophil-Platelet
Aggregation and Platelet Activation in Antiphospholipid Syndrome (APS)

Naveen Kumar S K1, Claire Hoy1, Srilakshmi Yalavarthi1, Cyrus Sarosh2, Kaitlyn Sabb1, Christine Rysenga1, Jacqueline
Madison1, Yu Zuo1 and Jason S Knight3, 1University of Michigan, Ann Arbor, MI, 2University of Michigan, Temperance, MI,
3University of Michigan, Division of Rheumatology, Ann Arbor, MI

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (0671–0694) Antiphospholipid Syndrome Poster
Session Type: Poster Session B
Session Time: 9:00AM–10:30AM

Background/Purpose: By converting extracellular ATP into homeostatic adenosine, the ectonucleotidases CD39 (ATP to
AMP) and CD73 (AMP to adenosine) dictate extracellular purinergic gradients and as such are critical players in the regula-
tion of leukocyte and platelet functions. Insufficient activity of these homeostatic ectoenzymes has been associated with
neutrophil-driven inflammation. Crosstalk between neutrophils and platelets links thrombotic and inflammatory processes,

Figure 1:Decreased ectonucleotidase activity of APS neutrophils. A-B, CD39 (A) and CD73 (B) activity were measured in neutrophils of 36 patients
with positive antiphospholipid antibodies and features of APS and 20 healthy controls (HC). Quantification was by malachite green assay, which
measured released inorganic phosphate (Pi) due to ATP (CD39 activity) and AMP (CD73 activity) hydrolysis. C, Assessment of neutrophil-platelet
aggregates (NPAs) (CD41+ events within the CD15+CD16+ population) in whole blood. D, Platelet activation as measured by P-selectin (CD62P)
expression in whole blood. Groups were compared by Mann-Whitney test; *p<0.05, **p<0.01, ***p<0.001, and ****p<0.0001.
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and elevated levels of neutrophil-platelet aggregates (NPAs) have been reported in various disease states. Understudied are
(i) the role that ectonucleotidases play in restraining NPA formation, as well as (ii) the role that NPAs play in the prototypical
thromboinflammatory disease, antiphospholipid syndrome (APS). Here, we aimed to study the relationship between the
CD39/CD73 axis, neutrophils, and platelets in APS pathophysiology.

Methods: NPAs (CD16+CD15+CD41+) and platelet P-selectin (CD62P) levels were assessed in the blood of patients with
durably positive antiphospholipid antibodies (aPL) and features of APS (n=36) by flow cytometry; no subjects had lupus.
These 36 subjects were compared to 20 healthy controls. In parallel, neutrophil CD39 and CD73 activities were measured
by a standard malachite green assay. Healthy donor neutrophils and platelets (ratio 1:20) were also studied in vitro in the
presence or absence of a specific CD39 activity inhibitor (ARL 67156). Potential blockers of NPA formation were also tested
including anti-CD62P and anti-CD162 (anti-PSGL-1).

Results: In 36 aPL-positive patients, activities of both neutrophil CD39 (p< 0.001) and neutrophil CD73 (p< 0.001) were
markedly decreased as compared with healthy controls (Fig 1A-B). This was paralleled by significant elevations of NPAs
(up to 80% of total neutrophils, p< 0.0001) and platelet activation as defined by CD62P expression (p< 0.05, Fig 1C-D).
When healthy neutrophils and platelets were cultured together, inhibition of CD39 activity significantly enhanced NPA forma-
tion (from baseline 20% to 70%) in dose-dependent fashion (Fig 2A-C). In the same system, increased platelet activation
was also observed (2- to 4-fold), as was inhibition of NPA formation by either anti-CD62P or anti-CD162 (both p< 0.0001,

Figure 2:CD39 inhibition leads to NPA formation via P-selectin and PSGL-1. A, Determination of CD39 activity in neutrophil-platelet cultures (1:20)
in the presence of various concentration of ARL 67156 (CD39 inhibitor). Released inorganic phosphate (Pi) due to ATP hydrolysis was quantified
by malachite green assay. B-C, Representative flow cytometric analysis of neutrophil-platelet aggregates (NPAs) showing neutrophils
(CD16+CD41-) and NPAs (CD16+CD41+) upon stepwise CD39 inhibition (n=4/group). D-E, Platelet CD62P expression within the NPAs popula-
tion was assessed using flow cytometry (n=3/group). F, NPA formation in the presence of anti-CD62P and anti-CD162 (anti-PSGL-1) upon CD39
inhibition (n=3/group). Data are presented as mean ± SD; *p<0.05, **p<0.01, ***p<0.001, ****p<0.0001, and ns=not significant compared with
untreated; ####p<0.0001 compared with the ARL 67156-alone condition. Analysis was by one-way ANOVA followed by Tukey’s multiple-
comparison test.
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Fig 2D-F). In a correlation analysis focused on the aPL-positive patient samples (n=36), circulating NPAs were inversely cor-
related with neutrophil CD39 activity (r=-0.33, p=0.044) and CD73 activity (r=-0.35, p=0.032, Fig 3A-B). Levels of NPAs
also tracked with platelet activation (r=0.38, p=0.034, Fig 3C).

Conclusion:We provide evidence that diminished CD39 and CD73 activity (as appears to be present in many patients with
APS) potently potentiate the formation of NPAs. In this context, blocking either CD62P or CD162 significantly tempers NPA
formation. Taken together, these findings have potential to identify new approaches to therapy and sub-phenotyping for
patients on the APS disease spectrum. Experiments are now underway to determine the upstream regulators of ectonucleo-
tidase activity in APS as well as the downstream pathogenic consequences of excessive NPAs formation.

Disclosure: N. S K, None; C. Hoy, None; S. Yalavarthi, None; C. Sarosh, None; K. Sabb, None; C. Rysenga, None;
J. Madison, None; Y. Zuo, None; J. Knight, Jazz Pharmaceuticals, Bristol Myers Squibb.
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Background/Purpose: FcRn (the neonatal Fc receptor) is a receptor expressed by antigen-presenting cells, such as mono-
cytes, macrophages, and dendritic cells, as well as on neutrophils. Its function is to “rescue” IgG and albumin from degra-
dation. UCB4470 is an anti-mouse FcRn antibody that specifically blocks the interaction between FcRn and IgG without
interfering with FcRn-albumin interactions. In this study, we evaluate the effect of UCB4470 on circulating aPL and aPL-
induced thrombus formation.

Figure 3: NPAs correlate with low neutrophil CD39 expression, low neutrophil CD73 expression, and platelet activation. A-C, Neutrophil-platelet
aggregates (NPAs) correlated with neutrophil CD39 (A) and CD73 (B) activity, as well as platelet CD62P expression (C). Spearman’s correlation
coefficients are presented for n=36 patients with positive antiphospholipid antibodies and features of APS.
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Methods: Balb/c mice were treated with either UCB4470 (30mg/kg), isotype control (30mg/kg) or vehicle by intravenous
injection. This was repeated 2 days later, along with an intraperitoneal administration of human purified IgG (500mg/animal)
pooled from 17 patients positive for IgG aCL and anti-b2GPI, and lupus anticoagulant (LA). Thrombus was induced 2 days
after the aPL+UCB4470 or isotype or vehicle injection using the stenosis model in the inferior vena cava (IVC) in adult male
BALB/C mice. A further dose of UCB4470, isotype control, or vehicle was administered immediately after thrombus induc-
tion. Thrombus and surrounding vein wall were excised 24hrs after surgery. Thrombi were separated from the IVC wall and
weighted. Blood samples were obtained at day 1 and day 3 to measure total human IgG and IgG aCL and anti-b2GPI by
commercial ELISA. Protocol is shown in figure 1.

Results: Thrombi from UCB4470-treated animals were lighter than those treated with aPL only (22±1mg (n=21) vs. 27±1mg
(n=17), respectively; P=0.034). There were no differences in thrombus weight between UCB4470-treated animals and con-
trol animals (22±1mg vs. 21±2mg (n=12), respectively; P=0.6); or between animals treated with isotype control and aPL only
(26±1mg (n=20) vs. 27±1mg, respectively; P=0.5).

UCB4470 treatment reduced total IgG levels between day 1 and day 3 (11.6±1.6mg/ml (n=26) vs. 3.7±0.5mg/ml (n=24),
respectively, P< 0.0001), while there was no difference found for the isotype control (20.7±2.6mg/ml (n=24) vs. 20.2
±2.7mg/ml (n=22), P=0.68), or the aPL only treated group (21.6±3.5mg/ml (n=24) vs. 18.9±2.1mg/ml (n=22), P=0.05)
between these time points.

On day 3, titres of IgG aCL were significantly lower in the UCB4470-treated group when compared with the isotype control
group (8.97±0.02GPL vs. 9.6±0.11GPL, P< 0.0001) and aPL only treated group (9.29±0.06GPL, P< 0.0001). Titres of IgG
anti-b2GPI were significantly lower in the UCB4470-treated group when compared with the isotype control group (6.98
±0.02GPL vs. 7.7±0.15GPL, P< 0.0001) and aPL only treated group (7.5±0.09GPL, P< 0.0001). A good correlation
between IgG aCL and anti-b2GPI was seen in mouse blood (R2 0.8487, P< 0.0001)Conclusion: Blocking FcRn ameliorates
thrombus formation in a mouse model of aPL-induced thrombosis. Blocking FcRn also decreased the concentration of IgG
aCL and anti-b2GPI in this model. These data indicate that therapeutic inhibition of FcRn may be beneficial in APS.

Disclosure: M. Bertolaccini, UCB Biopharma SRL; Y. Ioannou, UCB Biopharma SRL; H. Neale, UCB Biopharma
SRL, UCB; P. Saha, None; A. Smith, None.
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Background/Purpose: The prevalence of Behçet’s disease (BD) has a considerable geographical and temporal variability.
Data regarding epidemiology in Spain are limited. Our study aimed to assess the epidemiology and clinical domains of BD in
a population-based cohort from northern Spain and to compare the results with other geographical areas.

Methods: We conducted a cross-sectional study of a well-defined population in Northern Spain. Cases of suspected BD
between January 1980 and December 2018 were identified. The diagnosis of BD was established according to the Interna-
tional Study Group (ISG) for Behçet’s Disease. The incidence of BD between 1999 and 2018 was estimated by sex, age,
and year of diagnosis.

Results: Of 120 patients with probable BD, 59 patients met ISG criteria and were finally included in the study, with a male/
female ratio of 0.97; mean age 49.7±14.7 years. Incidence during the period of study was 0.492 per 100,000 people,
observing an increase from January 1999 to December 2018. Prevalence was 10.14 per 100,000 in 2018. Clinical manifes-
tations were relapsing aphthous stomatitis (100%), genital ulcers (78%), skin involvement (84.7%), joint involvement (64.4%),
uveitis (55.9%), central nervous system (16.9%), vascular (10.2%), and gastrointestinal manifestations (6.8%).

Conclusion: The prevalence of BD in Cantabria is higher than in other Southern-European countries. This difference may
reflect a combination of geographic, genetic, or methodological variations, as well as the free accessibility to the Spanish
Public Health System. Clinical phenotypes observed are similar to those described in other world regions.
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Abbreviations: ISG: International Study Group; ICBD: International Criteria for Behçet’s Disease; NR: Not Reported; SD: Standard Deviation.
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Background/Purpose: SLE is an autoimmune rheumatic disease that contributes to increased morbidity and mortality due
to multi-organ involvement, infections, and accelerated atherosclerosis leading to cardiovascular diseases. The Centers for
Disease Control and Prevention (CDC) reported the worsening trends of SLE deaths from 1979-to 1998 along with gen-
der, age, and race disparities followed by an improvement in mortality thereafter. The literacy level, differences in quality of
care, and socioeconomic and environmental factors were proposed explanations for regional/racial mortality differences.
The nationwide population-based studies for most recent mortality trends are lacking. We aimed to analyze the temporal
trends of SLE-related mortality and review regional, gender, and racial variations across the different United States
(US) census regions from 2001-to 2020.

Methods: The underlying cause of death data across the US was retrieved from the CDC’s Wide-Ranging Online Data for
Epidemiologic Research (WONDER) database from 2001-to 2020. WONDER database reports the mortality data based
on death certificates for US residents. The duration was stratified into five-year periods. The diagnosis of SLE using ICD-
10 code M32 was queried among female and male gender without age restrictions. Age-adjusted mortality rate (AAMR)
per 100,000 population was calculated for the four US census regions (CR1 Northeast, CR2 Midwest, CR3 South, and
CR4 West), and different racial groups.
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Results: From 2001-to 2020, a total of 24,552 deaths were attributed to SLE with a decline from 6670 (2001-2005) to 5958
(2016-2020). Overall, AAMR per 100,000 deaths declined by 40% during the study period. The regional AAMR declined by
25% each in the Northeast, Midwest, andWest. The maximum decline was observed in the South by 33%. However, overall
AAMR remained higher in the South compared to the other census regions (Figure 1). Women had higher Age-Adjusted
mortality than men with a downward trajectory reported in all regions; a decline in 50%, 17%, 22%, and 29% in females

Table 2: Age-Adjusted Mortality Rate for different races across Northeast, Midwest, South, and West census regions (2001- 2020).

Table 1: SLE related AAMR across the US census regions
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AAMR in CR1, CR2, CR3, and CR4 respectively over the study duration (Table 1). African Americans had a higher AAMR
during these two decades in all census regions than Whites and Asians (Table 2).

Conclusion: This analysis shows an overall and regional decline in deaths from SLE from 2001- to 2020. However, there
has been no change in the AAMR in the Northeast and Midwest over the past 15 years, and over the past 10 years in
the South and West despite the improvement in therapeutics; a possible explanation can be changing SLE incidence over
time. The persistence of geographic, racial, and gender disparities among different census regions, and no decline in mor-
tality in the last 10-15 years are concerning and warrant further investigation. The study limitations include death certificate
errors leading to changes in mortality statistics and underreporting SLE as a cause of death.

Disclosure: I. Kaur, None; H. Jagdey, None; h. Mirza, None; W. Mughal, None; P. Bansal, None.
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Background/Purpose: Fibromyalgia (FM) and depression (DEP) are common comorbidities of all reported primary rheumatic
diagnoses, easily recognized in many patients, but often underestimated, particularly in patients who meet criteria for a primary
rheumatic disease. Two screening indices to recognize FM and/or DEP are found within a 2-page multidimensional health
assessment questionnaire (MDHAQ), FAST4 (fibromyalgia assessment screening tool) and MDS2 (MDHAQ depression screen).
FAST4 agrees 90% with 2011 revised FM criteria, and MDS2 agrees 80% with reference HADS-D (hospital anxiety and depres-
sion scale–DEP). We analyzed the proportion of patients with various diagnoses seen in routine rheumatology care who screened
positive or negative for FM or DEP according to FAST4 or MDS2 and reference 2011 FM Criteria or HADS-D.

Figure 1: SLE related Age-Adjusted Mortality Rate trends
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Methods: The MDHAQ is a 2-page patient self-report questionnaire designed for routine care, completed by most patients
with all diagnoses in 5-10 minutes at all visits to 2 rheumatology sites. The MDHAQ includes a 0-10 pain VNS, 0-10 fatigue
VNS, 0-3.3 DEP query, patient self-report 0-54 painful joint score, 60-symptom checklist including DEP, medical history
queries, and FAST4 and MDS2 indices. FAST4 indicates FM if 3/4 of: pain VNS ≥6/10, fatigue VNS ≥6/10, self-report painful
joint count ≥16/54, and/or symptom checklist ≥16/60. MDS2 indicates DEP if 0-3.3 DEP query response is ≥2.2 OR DEP is
checked on the symptom checklist. The percent of patients with various primary diagnoses who were positive for FAST4,

Figure 1 - Venn Diagram for FAST4 by MDS2

Table. Number (percent) of patients according to Primary ICD 10 diagnosis, and percent positive by 2011 revised FM criteria fibromyalgia criteria,
FAST4 (fibromyalgia assessment screening tool, HADS-D (hospital anxiety and depression scale–depression) and MDS2 (MDHAQ depression
screen 2) *The denominator is the total number of patients in the header of the column. The denominator for percentages in other columns is
the total observations with non-missing specific variables for each row. # Fibromyalgia is according to primary physician diagnosis.
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MDS2, 2011 FM revised criteria, or HADS-D was computed, including a Venn diagram for the proportions of all patients who
were FAST4+/MDS2-, FAST4-/MDS2+, and FAST4+/MDS2+ at the 2 sites.

Results: Among 1,038 routine rheumatology care patients, 28.0% had an ICD-10 primary diagnosis of rheumatoid arthritis
(RA), 12.6% osteoarthritis (OA), 6.3% primary FM, 42.0% inflammatory diagnoses other than RA and 11.1% noninflamma-
tory diagnoses other than OA or primary FM (Table). FM 2011 revised criteria were met by 28.4% of patients, FAST4 posi-
tivity by 29.6%, HADS-D positivity by 35.1%, and MDS2 positivity by 28.6%, similar to RA, the most prevalent primary
diagnosis. FM and DEP positivity according to MDHAQ indices or reference criteria were higher in OA and other non-
inflammatory diseases than in RA and other inflammatory diseases, although the percent for all diagnosis categories were
within 12% of all diagnoses except for FM in primary FM (Table). The Figure indicates that 11-13% of all patients were pos-
itive only for FM, 11-13% positive for only DEP, and 16-20% positive for both FM and DEP. Of patients positive for FM or
DEP, about 29% were positive for either FM or DEP and 42% for both FM and DEP.

Conclusion: The prevalence of FM or DEP in rheumatology patients is as high as for any primary diagnosis at these 2 rheu-
matology sites, feasibly recognized by FAST4 and MDS2 on an MDHAQ completed by most patients in 5-10 minutes. FM
and/or DEP may confound assessment of clinical status and explain poor treatment responses in many patients.

Disclosure: T. Pincus, Medical History Services, LLC, Medical History Services LLC; K. Gibson, Eli Lilly Pty Ltd;
J. Schmukler, None; T. Li, None; J. Block, None.
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Background/Purpose: Polymyalgia rheumatica (PMR) is the most common inflammatory rheumatic disease among older
White women, but little is known of its etiology and there are few established risk factors. Cigarette smoking is a common
risk factor for several rheumatic diseases; however, its relationship with PMR has been studied in only two past studies with
inconsistent results. We aimed to investigate the association between cigarette smoking and PMR risk among women.

Methods: We used data from the Nurses’ Health Study (NHS) and NHSII, ongoing longitudinal cohorts of US female regis-
tered nurses (NHS, 1976-2018, aged 30-55 at enrollment in 1976; NHSII, 1989-2019, aged 25-42 at enrollment in 1989).
Participants provided updated information on lifestyle such as cigarette smoking and health conditions on biennial question-
naires. In the latest 2021 questionnaire, we asked participants to specifically self-report a history of a physician-diagnosis of
PMR and date of diagnosis. Eligible participants were women aged 50 years or older and were free of PMR at enrollment.
The data from the two cohorts were combined due to lack of heterogeneity of the cohort-specific results. Cox proportional
hazards regression models, stratified by cohort and 2-year risk period with age as the time scale, were used to estimate
multivariable-adjusted hazard ratios (HRs) with 95% confidence intervals (95%CIs) for incident PMR.
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Results: We studied 69,109 NHS and NHSII women during a total follow-up of 1,763,239 person-years (Table 1). Among
them, 574 PMR cases were identified. Mean age at diagnosis was 62, SD 8.5 overall; 68.7, SD 7.5 years in NHS; and 59.4,
SD 7.3 years in NHSII. While a history of any smoking (HR 1.13, 95%CI 0.94, 1.35) or current smoking (HR 1.20, 95%CI
0.82, 1.78) were not associated with risk, 20+ pack-years of smoking was positively associated with higher incident PMR,
with a significant linear trend (p linear trend 0.003; Table 2: Figure 1). HRs were 0.99 (95%CI 0.78, 1.26) for 1-9 pack-years;
1.03 (95%CI 0.78, 1.35) for 10-19 pack-years and 1.46 (95%CI 1.14, 1.88) for 20 or more pack-years. Every 10 pack-years
of smoking was associated with a 9% (95%CI 2%,16%) increase in PMR risk. To evaluate whether smoking during earlier
periods was associated with PMR risk, we conducted lagged analyses evaluating pack-year status as of 4 years or 8 years
before the risk period or status as of baseline and results were robust (Table 2).

Conclusion: Twenty pack-years or more of cigarette smoking was associated with a modestly higher risk of incident PMR
among women in these large prospectively followed cohorts of women. This is an important public health finding and other
risk factors for PMR should also be investigated.
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Disclosure: J. Kang, None; S. Malspeis, None; N. Yang, None; K. Costenbader, Eli Lilly, Janssen, Amgen, AstraZe-
neca Pharmaceuticals LP, GlaxoSmithKline(GSK), Gilead, Exagen, Neutrolis, Cel-Sci, Alkermes.

Figure 1. Spline Analysis showing multivariable hazard ratio (with 95%CIs) for pack-years of cigarette smoking and risk of PMR among women in
the NHS cohorts
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Spondyloarthritis (PsA/SpA) Registry

Alexis Ogdie1, Jacqueline O’Brien2, Wendi Malley2, Elizabeth Kohl2, Kate Orroth3, Yuri Klyachkin4, Myriam Cordey5 and
Philip J Mease6, 1Department of Medicine, Perelman School of Medicine at the University of Pennsylvania, Philadelphia,
PA, 2CorEvitas, LLC, Waltham, MA, 3Amgen, Manhattan Beach, CA, 4Amgen, Lexington, KY, 5Amgen, Inc., Thousand Oaks,
CA, 6Swedish Medical Center/Providence St. Joseph Health, Seattle, WA

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (0695–0723) Epidemiology and Public Health Poster I
Session Type: Poster Session B
Session Time: 9:00AM–10:30AM

Background/Purpose: Clinical trials of the efficacy and safety of apremilast have shown a significant therapeutic effect on
disease activity across clinically diverse PsA patients. Given these favorable outcomes, apremilast represents an effective
oral treatment option. Real world evidence can complement these findings in diverse populations not always studied in clin-
ical trials. The goal of this study was to describe the effectiveness of apremilast by disease activity in a real-world population
of patients with PsA.

Methods: The study included PsA patients from the CorEvitas PsA/SpA Registry initiating apremilast from March 2014 –

February 2022, with Clinical Disease Activity Index for Psoriatic Arthritis (cDAPSA) available at baseline and at 6 months.
We reported patient characteristics at baseline, overall and stratified by cDAPSA category at initiation. We evaluated treat-
ment patterns (percent who remain/discontinue therapy at or before 6 months). 6-month outcomes were reported as mean
absolute differences with 95% CI (for continuous variables) and binary outcomes (e.g., treatment target achievement of
cDAPSA low disease activity (LDA) or cDAPSA remission (REM)) were reported as proportions achieving the outcome with
corresponding 95% CIs.

Results: 279 PsA patients initiated apremilast and had a 6-month visit. Mean age was 54.5 years and 59.8% were female.
Mean duration (since diagnosis) of PsA was 6 years, 32% were systemic-naïve and 45% were biologic-naïve. Nearly half of
all patients (49%) initiated apremilast as monotherapy, with the remainder initiating in combination with csDMARD (29%),
b/tsDMARD (13%) or b/ts and csDMARD (10%) (Table 1). 56% remained on therapy for 6 months and 44% discontinued
prior to or at the 6-month follow up. Overall, patient-reported symptoms improved over 6 months (mean improvement pain:
-4.0 (-7.1, -0.9); mean improvement fatigue: -2.8 (-5.7, 0.1)), HAQ-DI remained stable over follow-up (Table 2). Among those
persistent on apremilast therapy at 6 months (n=156), at the time of initiation, 18% of patients were in cDAPSA high disease
activity, 41% in cDAPSA moderate disease activity, 26% in cDAPSA LDA, and 15% in cDAPSA REM (Table 3). Among per-
sistent patients, 52% achieved treatment targets (LDA or REM), and 41% saw improvement in cDAPSA over the 6-month
follow up period. Among persistent patients with moderate or high disease activity at baseline, 34% achieved LDA or REM
by 6 months. Among persistent patients not in remission at initiation, 25% achieved REM by 6 months. Persistent patients
in moderate disease activity were more likely to achieve LDA or REM (41%), compared to persistent patients who initiated
apremilast with high disease activity (21%) (Table 3).

Conclusion: This real-world population of PsA patients achieved improved clinical and patient reported outcomes in
6 months following initiation of apremilast therapy. While cDAPSA category improvement was seen in both severe and mod-
erate patients, persistent patients with moderate disease activity (cDAPSA) were twice as likely to achieve LDA/REM than
those initiating with high disease activity.
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Table 1. Patient characteristics at time of APR initiation, for the six-month cohort, overall and by cDAPSA category at baseline a Cancer = lung
cancer, breast cancer, lymphoma, skin cancer (melanoma and squamous) b IBD = Crohn’s disease, Ulcerative Colitis, Possible IBD, Other IBD
c CVD = cerebro-cardiovascular disease, consisting of: cardiac revascularization procedure (CABG, stent, angioplasty), ventricular arrhythmia,
cardiac arrest, myocardial infarction, acute coronary syndrome, unstable angina, other coronary artery disease, CHF (with and without hospitaliza-
tion), stroke, transient ischemic attack, other CV, deep vein thrombosis, peripheral arterial disease, pulmonary embolism, and carotid artery dis-
ease d PsO = patients with identifying evidence of current psoriasis or a personal history of psoriasis; does not include family history of
psoriasis; BSA: Limited to patients with PsO (ever) e Axial PsA = Axial involvement for patients with PsA are defined by the following physician
reported criteria: Psoriatic Arthritis (PsA) diagnosis along with any of the following a-c criteria, (a) Diagnosis of Axial Spondylarthritis (Non-
radiographic or Radiographic) or Ankylosing Spondylitis, (b) Physician indicated spinal involvement or completed any of the mobility measurements
(includes Occiput-to-wall distance, lateral lumbar flexion and lumbar flexion (Schöber)), (c) Selected any of the criteria for diagnosing Axial Spondy-
loarthritis within the Clinical Features section (includes Inflammatory back pain, ≥3 months back pain (age of onset < 45 years), Low back pain and
stiffness for more than 3 months which improves with exercise by is not relieved by rest, Limitation of motion of the lumbar spine in both the sagittal
and frontal planes, Active (acute) inflammation on MRI highly suggestive of sacroiliitis associated with SpA, and Sacroiliitis grade ≥ 2 bilaterally or
grade 3-4 unilaterally by x-ray)
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Evitas LLC;K. Orroth, Amgen; Y. Klyachkin, Amgen;M. Cordey, Amgen; P. Mease, AbbVie, Amgen, Janssen, Novar-
tis, Pfizer Inc, UCB, Sun Pharma, Eli Lilly, Bristol-Myers Squibb(BMS), Celgene, Genentech.
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Background/Purpose: ANCA-associated vasculitis (AAV) is a rare disease associated with substantial morbidity and mor-
tality.1 To enable outcomes and comparative effectiveness studies using large, phenotypically diverse cohorts from big data,
a novel case-finding algorithm is needed. Recent studies have assembled cohorts using structured administrative claims

Table 3. Percent achieving cDAPSA category at six-months by baseline cDAPSA category among those persistent on apremilast at 6 months

Table 2. Continuous clinical and patient-reported outcomes - change from initiation to follow-up by cDAPSA category at baseline a Limited to
sample of patients with PsO (ever) b Measured using a 100-point visual analog scale

1399



data, including billing codes, and ANCA test results but these may lack sensitivity and specificity. In particular, they may
exclude important AAV subgroups. Alternatively, using clinical note free-text from the electronic health records to identify
features of AAV may improve case-finding. We hypothesized that a machine learning (ML) model can accurately identify
AAV cases from clinical notes.
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Methods: We used the 2002-2019 Mass General Brigham (MGB) AAV Cohort which is a consecutive inception cohort of
PR3- or MPO-ANCA+ AAV patients.2 The notes of the study cohort were extracted from MGB’s enterprise data warehouse
and were split into sections using a natural language processing tool. Two reference data sets were created and sections
from each were manually labeled as supporting a diagnosis of AAV or not. Data set I contained a random sample of 5000
note sections filtered by a list of keywords potentially related to AAV (Table 1) and was used for model training and testing.
Data set II contained 2000 randomly selected sections without keyword filtering to assess whether model performance was
dependent on keywords. We compared multiple ML algorithms, including logistic regression, support vector machine
(SVM), random forest, XGBoost, and a deep learning algorithm, for classification of note sections for AAV.3 We assessed
model performance with positive predictive value (PPV), sensitivity, F-score, area under the ROC curve, and area under
the precision and recall curve.

Results: There were 700 patients with notes included. Sections were randomly chosen from 6,728 notes. At least one key-
word was present in 18.2% of the note sections from the cohort (Table 2). When restricted to sections that contained
selected keywords, more sections contained text supportive of a diagnosis of AAV (increased from 10% to 53-56%). Among
the five ML algorithms, XGBoost and deep learning had the best performance in both data sets for identifying sections sup-
portive of a diagnosis of AAV (AUROC 99.3% [95% CI 98.5-99.9%] and 98.9% [95% CI 98.0-99.5%], respectively); there
was no significance difference observed between the performance of either approach, but they were superior to logistic
regression, random forest, and SVM modeling (Table 3).

Conclusion:ML models, especially XGBoost and deep learning, can accurately classify clinical note sections as reflecting a
diagnosis of AAV. Models trained using a data set with keyword filtering were generalizable to a data set without applying
keyword filtering. Future studies might apply the models to screen the entire MGB database for AAV cases using clinical
notes and compare these approaches to rule-based algorithms.

1. Wallace ZS, et al. Rheumatology (Oxford). 2020;59(9):2308-15.
2. McDermott G, et al. JAMA Intern Med. 2020;180(6):870-6.
3. Wang L, et al. JAMA Netw Open. 2021;4(11):e2135174.

Disclosure: L. Wang, None; J. Laurentiev, None;C. Cook, None; E. Miloslavsky, None;H. Choi, Horizon, Allena, LG,
Protalix; L. Zhou, IBM; Z. Wallace, Sanofi, Bristol-Myers Squibb(BMS), Zenas Biopharma, Shionogi, Horizon.
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Reduced Humoral but Maintained Cellular Immune Response to a 3rd

COVID-19 Vaccination in Patients with Immune-Mediated Inflammatory
Diseases as Compared to Healthy Controls over a 3-months
Observational Period

Daniel Mrak1, Felix Kartnig1, Daniela Sieghart1, Elisabeth Simader1, Helga Radner1, Peter mandl2, Lisa Göschl1, Philipp
Hofer3, Thomas Hummel1, Thomas Deimel4, Irina Gessl4, Renate Kain5, Stefan Winkler6, Josef Smolen4, Thomas
Perkmann7, Helmuth Haslacher7, Daniel Aletaha8, Leonhard Heinz1 and Michael Bonelli1, 1Division of Rheumatology,
Department of Internal Medicine III, Medical University of Vienna, Vienna, Austria, 2Division of Rheumatology,
Department of Internal Medicine III, Medical University of Vienna, Wien, Austria, 3Department of Pathology, Medical
University of Vienna, Vienna, Austria, 4Medical University of Vienna, Vienna, Austria, 5Department of Pathology, Medical
University of Vienna, Vienna, 6Division of Infectious Diseases and Tropical Medicine, Department of Internal Medicine I,
Medical University of Vienna, Vienna, Austria, 7Department of Laboratory Medicine, Medical University of Vienna,
Vienna, Austria, 8Medical University Vienna, Wien, Austria
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Background/Purpose: A third COVID-19 vaccination is currently recommended for patients under immunosuppression.
However, a fast decline of antibodies against the SARS-CoV-2 receptor-binding domain (RBD) of the spike protein has been
reported. Currently it remains unclear whether immunosuppressive therapy affects stability of a humoral and cellular immune
response.

Methods: 51 patients with immune-mediated inflammatory diseases (IMID) under immunosuppression and 45 healthy con-
trols (HCs) received a 3rd dose of an mRNA-based vaccination and were monitored over a 12-weeks period. Humoral
immune response was assessed 4 and 12 weeks after 3rd dose. Antibodies were quantified using the Elecsys Anti-SARS-
CoV-2 S immunoassay against the receptor-binding domain (RBD) of the spike protein. SARS-CoV-2-specific T cell
responses were analyzed 1 and 12 weeks after 3rd dose and were quantified by IFN-γ ELISpot assays. Adverse events,
including SARS-CoV-2 infections, were monitored over a 12-week period.

Results: At week 12 reduced anti-RBD antibody levels were observed in IMID patients as compared HCs (median antibody level
5400 BAU/ml [2074, 10400] versus 9500 BAU/ml [6610, 16300], p=0.003). Relative reduction in antibody levels was significantly
higher in IMID patients as compared to HCs at week 12 (p=0.003). Lowest levels of anti-RBD antibody levels were detected in
IMID patients who received a combination therapy with conventional synthetic and biological diseases modifying anti-rheumatic
drugs. Number of SARS-CoV-2 specific T cells remained stable over 12 weeks in IMID patients and HCs. No serious adverse
events were reported. Two IMID patients and two HCs were tested positive for SARS-CoV-2 between week 4 and 12.

Conclusion: A fast decline in anti-RBD antibodies was observed in IMID patients under immunosuppression. A 4th vaccina-
tion should therefore be considered in this vulnerable group of patients.

Figure 1: Humoral immune response 4 and 12 weeks after 3rd vaccine dose in healthy controls (HCs) and patients. Antibodies to the receptor-
binding domain (RBD) of the viral spike (S) protein were determined using an anti-SARS-CoV-2 immunoassay.
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Disclosure: D. Mrak, Pfizer; F. Kartnig, Boehringer-Ingelheim, Eli Lilly; D. Sieghart, None; E. Simader, Boehringer-
Ingelheim; H. Radner, None; P. mandl, AbbVie, Bristol-Myers Squibb(BMS), Celgene, Janssen, Eli Lilly, Novartis,
Merck/MSD, Roche, UCB; L. Göschl, None; P. Hofer, None; T. Hummel, None; T. Deimel, None; I. Gessl, Eli Lilly,
Boehringer-Ingelheim, Gilead; R. Kain, None; S. Winkler, None; J. Smolen, AbbVie, AstraZeneca, Eli Lilly, Novartis,
Amgen, Bristol Myers Squibb, Galapagos-Gilead, Janssen, Merck-Sharp-Dohme, Novartis-Sandoz, Pfizer, Roche-
Chugai, Samsung, UCB; T. Perkmann, None; H. Haslacher, Glock Health, BlueSky Immunotherapies, Neutrolis;
D. Aletaha, Novartis, SoBi, Sanofi, Amgen, Lilly, Merck, Pfizer, Roche, Sandoz, Janssen, AbbVie; L. Heinz, None;
M. Bonelli, Eli Lilly.
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Department of Internal Medicine III, Medical University of Vienna, Wien, Austria, 3Department of Laboratory Medicine,
Medical University of Vienna, Vienna, Austria, 4Center for Virology, Medical University of Vienna, Vienna, Austria,
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Figure 2: Relative change of anti-SARS-CoV-2 RBD antibodies between week 4 and week 12 after 3rd vaccine dose in healthy controls (HCs) as
compared to patients
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Background/Purpose: Humoral immune response to COVID-19 vaccination is vastly diminished in B-cell depleted
patients, resulting in lower antibody titers in patients with a potential higher risk of severe COVID-19. It has previously been
shown that non-seroconverted patients partially seroconvert upon a third vaccination. However, it remains unclear whether
rituximab treated patients benefit from a fourth vaccination and should therefore postpone rituximab therapy.

Methods:Within an open-label extension study, Rituximab treated patients who have received a third vaccination with either
a vector (ChAdOx1 nCoV-19) or an mRNA vaccine were included to receive a fourth vaccination with an mRNA-based vac-
cine. Antibodies were quantified using the Elecsys Anti-SARS-CoV-2 S immunoassay against the receptor-binding domain
(RBD) of the spike protein. SARS-CoV-2-specific T cell responses were quantified by IFN-γ ELISpot assays.

Results: Upon fourth vaccination, the number of patients who seroconverted could be increased from 12/36 (33%) to 22/36
(61%). Anti-RBD antibody titers could be raised from 11.6 [IQR 8.1, 25.5] to 344.5 BAU/ml [IQR 119.0, 1387.8] in patients
who were already seroconverted after the third dose. Hereby, vaccine responses were diminished in patients who received
rituximab in the last 6 months compared to those who didn’t (antibody increase of 124 [IQR 64, 300] vs 1880 [IQR
1311, 2449] BAU/ml, respectively). Cellular immune responses were higher in patients who received a vector vaccine as a
3rd dose. No unexpected safety signals were detected, one serious adverse event not related to vaccination occurred.

Conclusion: A fourth COVID 19 vaccination is safe in patients undergoing rituximab treatment However, rituximab seems to
have an adverse effect on an additional booster vaccination Indication of rituximab should be carefully assessed before
application and pre/post exposure prophylaxis such as monoclonal antibodies should be evaluated in these high risk
patients.

Disclosure: D. Mrak, Pfizer; E. Simader, Boehringer-Ingelheim; D. Sieghart, None; P. mandl, AbbVie, Bristol-Myers
Squibb(BMS), Celgene, Janssen, Eli Lilly, Novartis, Merck/MSD, Roche, UCB; H. Radner, None; T. Perkmann, None;
H. Haslacher, Glock Health, BlueSky Immunotherapies, Neutrolis; M. Mayer, None; M. Koblischke, None; P. Hofer,
None; L. Göschl, None; F. Kartnig, Boehringer-Ingelheim, Eli Lilly; T. Deimel, None; A. Kerschbaumer, AbbVie/
Abbott, Eli Lilly, Gilead, Merck/MSD, Amgen, Janssen, UCB; T. Hummel, None; B. Kornek, Biogen, BMS Celgene,
Johnsson&Johnsson, Merck, Novartis, Roche, Sanofi-Genzyme, Teva; R. Thalhammer, None; K. Stiasny, Pfizer;
S. Winkler, None; J. Smolen, AbbVie, AstraZeneca, Eli Lilly, Novartis, Amgen, Bristol Myers Squibb, Galapagos-Gil-
ead, Janssen, Merck-Sharp-Dohme, Novartis-Sandoz, Pfizer, Roche-Chugai, Samsung, UCB; J. Aberle, None;
D. Aletaha, Novartis, SoBi, Sanofi, Amgen, Lilly, Merck, Pfizer, Roche, Sandoz, Janssen, AbbVie; L. Heinz, None;
M. Bonelli, Eli Lilly.
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Vaccination Against SARS-CoV2 in Patients with Systemic Autoimmune
Diseases: A Safety Report from EULAR COVAX Registry

Jose A Gomez-Puerta1, Ana Lúcia Martins Fernandes2, Juan Camilo Sarmiento-Monroy1, Saskia Lawson-Tovey3, Kimme
Hyrich4, Laure Gossec5, Loreto Carmona6, Anja Strangfeld7, Elsa Mateus8, Ana Maria Rodrigues9, Eric Hachulla10, Marta
Mosca11, Patrick Durez12, Bernd Raffeiner13, Nicolas Roux14, Viellard Eric15, Olivier Brocq16, Julija Zepa17, Eva Strakova18,
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Recherche Expérimentale et Clinique (IREC), Brussels, Belgium, 13Department of Rheumatology, Central Hospital of
Bolzano, Bolzano, Italy, 14Service de Rhumatologie, Hôpital Robert Schuman, Metz, France, 15Private practice, St. Malo,
France, 16Rheumatology- CH Princesse Grace, Monaco, Monaco, 17Riga Stradins University, Latvia, Pauls Stradins Clinical
University Hospital, Centre of Rheumatology, Riga, Latvia, Riga, Latvia, 18Department of Internal Medicine, Faculty
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Background/Purpose: Some concerns have been raised with the use of vaccines against SARS-CoV-2 in patients with
Systemic Autoimmune Diseases (SAD) including the risk of serious adverse events. Our objetive was to describe the safety
of vaccines against SARS-CoV-2 in people with SAD.

Methods: We used data from the European Alliance of Associations for Rheumatology (EULAR) Coronavirus Vaccine
(COVAX) physician-reported registry (EULAR-COVAX). EULAR-COVAX recently reported global results in inflammatory
and non-inflammatory rheumatic and musculoskeletal diseases (RMD) (1). We included patients with SAD reported to the
registry from February 2021 to 3 March 2022 including patients with large, medium and small vessel vasculitis, ANCA-
associated vasculitis, systemic lupus erythematosus (SLE), primary antiphospholipid syndrome (APS), Sjögren syndrome
(SS), systemic sclerosis (SSc), inflammatory myositis, mixed connective tissue disease (MCTD) and undifferentiated connec-
tive tissue disease (UCTD). Patients with giant cell arteritis (GCA) and polymyalgia rheumatica (PMR) were grouped. Data on
demographics, vaccination, RMD diagnosis, disease activity, immunomodulatory/ immunosuppressive treatments, early
adverse events (reactogenicity) and adverse events of special interest were collected. Data were analysed descriptively.

Results: A total of 2570 (24.3%) out of 10569 patients included in the registry had a diagnosis of SAD. The study included
patients from 31 countries, mostly female (76.7 %), with a mean age of 57.8 (SD 16.6) years. A total of 164 (6.4%) patients
had previous SARS-CoV2 infection before vaccination. The main diagnoses included SLE (n=761), GCA plus PMR (n=474),
SS (n=349), SSc (n=288), ANCA-associated vasculitis (n=167), inflammatory myositis (n=103), UCTD (n=86), MCTD (n=53),
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primary APS (n=40), Takayasu (n=24), medium vessel vasculitis (n=18) and other vasculitis (n=11). Clinical characteristics of
patients with more common SAD are shown in Table 1.

A total of 1618 (62.9%) early adverse events were reported. Pain at the site of injection in 480 (18.6%) patients, fatigue in
285 (11.0%), fever in 205 (7.9%) generalized muscle pain in 176 (6.8%), headache in 159 (6.1%), among others. Adverse
events of special interest were reported in 53 (1.9%) patients (46 mild or moderate and 7 severe).

Conclusion: In this international physician-reported SARS-CoV-2 vaccination registry, patients with SAD had a favourable
outcome with very good vaccine tolerance and safety. The frequency of early side effects (reactogenicity) was similar to
the general population. Only a very small proportion of patients (< 2%) had adverse events of special interest and most of
them were mild or moderate.

Disclosure: J. Gomez-Puerta, GSK, Galapagos, Pfizer, Janssen, Sanofi, AbbVie, Bristol Myers Squibb, Lilly, Novartis,
MSD, Roche; A. Martins Fernandes, None; J. Sarmiento-Monroy, None; S. Lawson-Tovey, None; K. Hyrich, Abb-
Vie/Abbott, Pfizer, Bristol-Myers Squibb(BMS); L. Gossec, Amgen, Lilly, Pfizer, Sandoz, UCB Pharma, AbbVie, Bristol
Myers Squibb, Gilead, Janssen, Novartis, Samsung Bioepis, Sanofi-Aventis, Galapagos, GlaxoSmithKlein (GSK), Cell-
trion, MSD; L. Carmona, None; A. Strangfeld, AbbVie/Abbott, Merck/MSD, Roche, Bristol-Myers Squibb(BMS), Pfi-
zer; E. Mateus, None; A. Rodrigues, None; E. Hachulla, GlaxoSmithKline, Johnson & Johnson, Roche-Chugai, CSL
Behring, Bayer, Boehringer Ingelheim, Sanofi-Genzyme; M. Mosca, None; P. Durez, AbbVie, Galapagos, Lilly;
B. Raffeiner, None;N. Roux, None; V. Eric, None;O. Brocq, None; J. Zepa, AbbVie/Abbott, Novartis, Janssen, Astra-

Zeneca; E. Strakova, None; I. Bulina, None; V. Mlynarikova, None; E. Šteňov�a, None; M. Soubrier, None;
X. Mariette, AstraZeneca, Bristol Myers Squibb, Galapagos, GSK, Novartis, Pfizer; P. Machado, AbbVie/Abbott, Eli
Lilly, UCB, Novartis, Orphazyme, Galapagos.

Table 1. Characteristics of the study population stratified by systemic autoimmune Disease
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Background/Purpose: Cross-sectional studies have shown that rheumatoid arthritis (RA) is more prevalent among people
with a lower educational attainment. To date, no longitudinal data are present on educational attainment of patients in the at-
risk phase of RA: clinically suspect arthralgia (CSA). We aimed to analyze the association between educational attainment
and progression from CSA to inflammatory arthritis (IA), and to perform mediation analysis with subclinical joint-inflammation
to elucidate pathways of this association.

Legend: development of inflammatory arthritis in patients with clinically suspect arthralgia is shown according to level of educational attainment.
Patient reported educational attainment was defined as low (lower general secondary vocational education), intermediate, or high (college or uni-
versity education). In the Leiden CSA-cohort (n=521), low educational attainment was associated with increased IA-development (HR=2.35, 95%
CI=1.27-4.33, p=0.006), compared to high educational attainment. In the Rotterdam CSA-cohort (n=59), this association was: HR=5.72, 95%
CI=1.36-24.08, p=0.017. Abbreviations: IA=inflammatory arthritis; CSA=clinically suspect arthralgia.
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Methods: 521 consecutive patients from the Leiden CSA-cohort were followed for IA-development during median
25 months. Educational attainment was defined as low (lower secondary vocational education), intermediate, or high
(college/university education). Subclinical joint-inflammation was measured at presentation with a unilateral contrast
enhanced 1.5T-MRI of hand and foot. Cox-regression was used to analyze IA-development per educational attain-
ment. A three-step mediation analysis evaluated whether subclinical joint-inflammation was intermediary in the path
between educational attainment and IA-development, before and after age-correction. Association between educa-
tional attainment and IA-development was verified in the independent CSA-cohort of Rotterdam.

Results: Low educational attainment was associated with increased IA-development (HR=2.35, 95%CI=1.27-4.33,
p=0.006; Figure 1A), independent of BMI and current smoking-status. Furthermore, patients with a low educational attain-
ment had higher levels of subclinical joint-inflammation, which also associated with IA-development. Partial mediation effect
of subclinical joint-inflammation was observed in the relationship between educational attainment and IA-development. Low
educational attainment was associated with increased IA-development in the validation CSA-cohort as well (HR=5.72, 95%
CI=1.36-24.08, p=0.017; Figure 1B).

Conclusion: This is the first study providing evidence that lower educational attainment is associated with a higher risk of
progressing from arthralgia to IA. This effect was partially mediated by subclinical joint-inflammation.

Disclosure: S. Khidir, None; A. Boeren, None; A. Boonen, None; P. de Jong, None; E. van Mulligen, None; A. van
der Helm-van Mil, None.
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8Amsterdam UMC, Vrije Universiteit, Amsterdam, Netherlands, 9Amsterdam University Medical Center, Kortenhoef,
Netherlands
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Background/Purpose: The Omicron (B.1.1.529) variant of SARS-CoV-2 is associated with substantially lower hospitaliza-
tion rates compared with previous variants of SARS-CoV-2 (i.e., Wildtype, Alpha [B.1.1.7] and Delta [B.1.617.2] variant) in
people of the general population, but data in patients with rheumatic immune-mediated inflammatory diseases (IMIDs) are
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still scarce. Therefore, we compared the severity of Omicron breakthrough infections between patients with rheumatic IMIDs
and healthy controls using data from a large ongoing prospective cohort study.

Methods: In April 2020, all adult patients with rheumatic IMIDs from the Amsterdam Rheumatology and Immunology Center
(ARC) in the Netherlands were invited to participate. Patients were asked to recruit their own control participant of the same
sex and comparable age. Data on SARS-CoV-2 infections were collected between April 2020 and April 2022 using digital
questionnaires. Serum samples were collected during the entire follow-up period and analyzed for the presence of SARS-
CoV-2 specific antibodies. Vaccination-naïve SARS-CoV-2 infections were defined as PCR- or serological confirmed infec-
tions before SARS-CoV-2 vaccination. As all data on vaccination-naïve infections were collected before the emergence of
the Delta variant in the Netherlands, these infections were considered Wildtype or Alpha variant infections. Breakthrough
SARS-CoV-2 infections were defined as PCR- or antigen confirmed infections detected at least 14 days after SARS-
CoV-2 vaccination. Breakthrough infections were classified as Delta or Omicron infections based on publicly available data
on the predominant circulating SARS-CoV-2 variant in the Netherlands. Logistic regression and Fisher’s exact test were
used for statistical analyses.

Results: In total, 1882 consecutive patients with rheumatic IMIDs and 706 healthy controls were included for analyses on
Omicron breakthrough infections. Omicron breakthrough infections were detected in 431 (23%) of 1882 IMID patients and
210 (30%) of 706 healthy controls. Hospitalization was required in 5 (1.2%) of 431 patients and in 1 (0.5%) of 210 controls
(aOR: 1.5, 95% CI: 0.2 – 13, P 0.7; Table 1). Anti-CD20 therapy was significantly associated with a higher risk of hospitaliza-
tion or death (P < 0.001). Hospitalization rates of Omicron breakthrough infections in patients with rheumatic IMIDs were
lower compared to Wildtype/Alpha vaccination-naïve infections (aOR: 0.2, 95% CI: 0.06 – 0.5, P < 0.001) and Delta break-
through infections (aOR: 0.08, 95% CI: 0.02 – 0.3, P < 0.001) (Figure 1 and Table 1). Lastly, a history of Wildtype/Alpha vac-
cination naïve infections, Delta breakthrough infections and third SARS-CoV-2 vaccine doses were associated with a lower
risk of Omicron breakthrough infections (Table 1).

Figure 3. Hospitalization rates of SARS-CoV-2 infections. Figure showing the proportion of patients with rheumatic IMIDs (orange) and healthy
controls (green) who required hospitalization after infection with SARS-CoV-2 Wildtype/Alpha variant before vaccination (left panel), SARS-
CoV-2 Delta variant after vaccination (middle panel), and SARS-CoV-2 Omicron variant after vaccination (right panel). Patients were further divided
into subgroups based on immunosuppressive treatment: no immunosuppressive treatment (blue), treatment with anti-CD20 therapy (red) and
treatment with immunosuppressants other than anti-CD20 therapy (yellow). IMID = immune-mediated inflammatory disease. ISP =
immunosuppressant.
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Conclusion: We showed that the risk of a severe disease course of Omicron breakthrough infections is substantially lower
compared with previous SARS-CoV-2 variants, and that the risk of severe disease is comparable for most patients with
rheumatic IMIDs and healthy controls. However, patients receiving anti-CD20 therapy remain at increased risk of severe
COVID-19, even when infected with the Omicron variant of SARS-CoV-2.

Disclosure: L. Boekel, None; Y. Besten, None; F. Hooijberg, None; R. Wartena, None; M. Steenhuis, None;
E. Vogelzang, None; M. Leeuw, None; S. Atiqi, None; S. Tas, None; W. Lems, None; M. van Ham, None;
F. Eftimov, None; E. Stalman, None; L. Wieske, None; T. Kuijpers, None; A. Voskuyl, None; R. van Vollenhoven,
Bristol Myers Squibb (BMS), GlaxoSmithKline (GSK), UCB, Merck/MSD, Pfizer, Roche, AbbVie, AstraZeneca, Biogen,
Galapagos, Janssen, Miltenyi, R-Pharma; M. Gerritsen, None; C. Krieckaert, None; T. Rispens, None; M. Boers,
Novartis; M. Nurmohamed, None; G. Wolbink, None.
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10-13 Years in Middle-Aged Adults
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Background/Purpose: Metabolic syndrome (MetS) is characterised by the clustering of central obesity with metabolic
abnormalities. MetS has been suggested as having a role in osteoarthritis (OA) pathogenesis. Several studies have
described the association of MetS with joint pain in older adults with OA; however, none has described the association
between MetS and knee pain in a middle-aged population. We aimed to describe the association of MetS and trajectories
of MetS over 10-13 years with knee symptoms in general population-based middle-aged adults.

Methods: Fasting blood biochemistry, waist circumference and blood pressure measures collected during the Childhood
Determinants of Adult Health (CDAH)-1 study (year:2004-6; n=2447; mean age:31.48±2.60) and at 10-13 year follow-up
at CDAH-3 (year:2014-2019; n=1549; mean age:44±2.90). Participants were defined as having MetS—as per International
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Diabetes Federation (IDF) definition—if they have central obesity and any two of the other four factors—elevated triglycer-
ides, reduced high-density lipoprotein (HDL), hypertension and hyperglycaemia. Participants were grouped in four MetS
trajectories—‘No MetS’: no MetS at either life stage; ‘Improved MetS’: MetS only at young adulthood (CDAH-1); ‘Incident
MetS’: MetS only at mid-adulthood (CDAH-3); and ‘Persistent MetS’: MetS at both life stages. Knee symptoms were
assessed using the Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) scale at the CDAH-3 (mid-
adulthood). Univariable and multivariable (adjusted for age, sex, and body mass index (BMI)) zero-inflated Poisson (ZIP)
regression models were used for analysis.

Results: Overall, the prevalence of MetS increased from 8% at young adulthood (female:52.06%) to 13% in mid-adulthood
(female:53.78%) over 10-13 years (Table 1). Presence of MetS at mid-adulthood was associated with knee symptoms at
mid-adulthood [ratio of means (RoM): 1.33; 95%CI:1.27, 1.39] (Table 2). Four MetS trajectories were identified—‘No MetS’
(85.01%); ‘Improved MetS’ (2.14%), ‘Incident MetS’ (8.81%), and ‘Persistent MetS, (4.04%). Compared to ‘No MetS‘ ‘Per-
sistent MetS’ [RoM:1.15; 95%CI:1.06,1.25], ‘Incident MetS’ [RoM:1.56; 95%CI:1.48,1.65], and ‘Improved MetS’
[RoM:1.22; 95%CI:1.05,1.41] was associated with higher knee symptoms (Table 3). Notably, ‘Incident MetS’ was most
strongly associated with knee symptoms [RoM: 1.56; 95%CI: 1.48,1.65] and pain [RoM:1.52; 95%CI:1.37,1.70] at follow-
up (Table 3).

Conclusion: In middle-aged adults, there was an independent positive association between MetS and knee symptoms.
Relative to those without MetS at either life stage, the elevation in mean knee pain scores was more pronounced for those
who developed MetS after young adulthood than those who had MetS in young adulthood.

1412



Disclosure: A. Singh, None; B. Fraser, None; A. Venn, None; L. Blizzard, None; C. Ding, None; B. Antony, None.

1413



Abstract Number: 0707

Accuracy of Administrative Claims Prescription Fill Data to Estimate
Glucocorticoid Use and Dose in Patients with Rheumatoid Arthritis

RachelW. Galvao1, Jeffrey Curtis2, Leslie Harrold3, Qufei Wu4, Fenglong Xie5 andMichael George4, 1Yale University, New
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Background/Purpose: Glucocorticoids (GCs) are used commonly to treat patients with rheumatoid arthritis (RA) and other
inflammatory conditions. As clinical trials are often underpowered to assess safety, administrative claims data has been used
to study GC safety. This study aimed to validate the use of claims prescription fill data for identifying current GC use and
dose, and to assess how GC exposure misclassification affects estimates of GC risk.

Methods: Using Medicare claims data from 2006-2015, we identified adults with RA who were on stable DMARD therapy
for 6 months and had linked data available in the CorEvitas registry. The index date was defined as 6 months after patients
started a stable DMARD course. Medicare prescription fill data was used to estimate current GC use (yes/no) and dose,
averaging prescriptions in the 90 days prior to the index date as in prior studies to account for uncertainty in prescription
durations. These estimates were compared to rheumatologist-reported GC use and dose from a CorEvitas visit (reference
standard) during the same 90-day period (Figure 1), using weighted kappa to compare dose categories (none, ≤5mg,
5-10mg, >10mg/day). Sensitivity analyses examined different claims algorithms to estimate dose (e.g. alternative handling
of overlapping or duplicate prescriptions), alternative dose categories (0-2mg, ≥2 to ≤ 5mg, 5-10mg, >10mg/day) to
account for brief GC prescriptions unlikely to be captured in registry data, and an analysis was performed excluding patients
with dose changes at the CorEvitas visit. Lastly, we used the sensitivity and specificity for GC use to conduct a deterministic
sensitivity analysis with the Stata episensi package, evaluating the effect of GC exposure misclassification on estimates of
infection risk with GCs from a prior Medicare study.

Results: We identified 621 unique stable DMARD course observations among 494 patients with linked data. Patients had
mean (SD) age 67 (11) and 73% were female (Table 1). We identified GC use in 41.9% of observations using prescription fill
data versus 31.1% by CorEvitas physician-report. For any GC use, prescription fill data had sensitivity 88.1% (95% CI
82.7-92.3), specificity 79.0% (74.8-82.7), PPV 65.4% (59.3-71.2), NPV 93.6% (90.6-95.9), and 81.8% agreement with Cor-
Evitas, with kappa 0.61 (substantial agreement). For GC dose, there was 89.5% agreement between prescription fill and

Figure 1. Study Design. RA = Rheumatoid arthritis. DMARD = Disease-modifying antirheumatic drug. TsDMARD = Targeted synthetic disease-
modifying antirheumatic drug.
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physician-reported dose categories with weighted kappa 0.56 (moderate agreement), with prescription fill tending to over-
estimate GC dose (Figure 2). Similar results were obtained in sensitivity analyses. Applying the sensitivity and specificity for
GC use to a previous Medicare study examining infection risk with GCs, we found that the estimated risk ratio of 1.44
(95% CI 1.41-1.48) in that study would be adjusted to 1.74 after accounting for exposure misclassification.

Conclusion: Claims prescription fill data can be used to estimate GC use and dose, particularly in patients with RA. Claims
data may overestimate GC use and dose, however, leading to underestimates of GC risks. Our results can be applied to
externally adjust risk estimates in other studies that use prescription fill data to estimate GC use.

Disclosure: R. Galvao, None; J. Curtis, AbbVie/Abbott, Amgen, ArthritisPower, Aqtual, Bendcare, Bristol-Myers
Squibb(BMS), CorEvitas, FASTER, GlaxoSmithKlein(GSK), IlluminationHealth, Janssen, Labcorp, Eli Lilly, Myriad,
Novartis, Pfizer, Sanofi, Scipher, Setpoint, UCB, United Rheumatology; L. Harrold, Bristol-Myers Squibb(BMS), CorE-
vitas, LLC, AbbVie Inc., Roche; Q. Wu, None; F. Xie, Bendcare; M. George, AbbVie, GlaxoSmithKlein(GSK),
Chemocentryx.

Figure 2. Agreement Between Medicare Prescription Fill Data and CorEvitas Physician-Reported Glucocorticoid Dose. GC = Glucocorticoid. Per-
cent agreement calculated via weighted kappa. 19 patients were excluded from this analysis because dose was not available from the registry.
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Background/Purpose: To examine the association between antimalarial (AM) adherence and acute care utilization among
newly diagnosed rheumatoid arthritis (RA) and systemic lupus erythematosus (SLE) patients.

Methods: We used administrative databases for British Columbia, Canada, to conduct a population-based propensity
score (PS) matched study of incident cohorts of RA and SLE with incident AM use between January 1997 and March
2014. Index date was defined as the time when subjects met RA/SLE criteria and had AM. Only subjects with at least one
year of follow-up were retained. In the first year (“baseline year”), we calculated AM adherence using proportion of days cov-
ered (PDC) and categorized as adherent (PDC≥0.90) or non-adherent (0≤PDC< 0.90). We computed a PS for AM adher-
ence using baseline variables on demographics, comorbidities, other medications, and healthcare utilization evaluated
over 12 months prior to index date; RA or SLE disease duration, and prior AM use duration at index date. Each AM adherent
patient was matched with up to two AM non-adherent patients. Our outcomes include the number of hospital admissions
and hospitalized days assessed in the following year (“follow-up year”). We used quasi-Poisson regression models with
robust standard errors to examine the impact of AM adherence during the baseline year on these two outcomes in the
follow-up year, adjusting for above baseline variables in the matched sample. Using the same design, we examined the
association between acute care utilization and the adherence of an unrelated drug, statin, as a falsification test to rule out
the possibility of confounding by unmeasured healthy adherer effect: one expects to find no association if the study design
adequately controls for potential healthy adherer bias since statin adherence is not expected to have immediate effect on
acute care utilization.

Results: We identified 5,997 AM adherent and 13,841 AM non-adherent incident RA and SLE patients. After PS matching,
5,996 AM adherent (mean age 58.9 years, 74.3% female) and 11,241 matched AM non-adherent (mean age 57.8 years,
75.1% were women) were included in the analysis (total = 17,237). After matching, all baseline variables between AM adher-
ent and non-adherent patients were well balanced, with all standardized differences less than 0.10 (Table 1). The crude rates
for hospital admissions were 0.39 and 0.42 per person-year for adherent and non-adherent patients in the follow-up year,
respectively. The respective crude rates for hospitalized days were 2.18 and 2.66 per person-year. Using the quasi-Poisson
models, the adjusted rate ratios (RRs) of hospital admissions and hospitalized days obtained for AM adherent vs. non-
adherent patients were 0.88 (95% CI: 0.83-0.94) and 0.78 (95% CI: 0.68-0.90), respectively (Table 2). The falsification test
showed that our matched study design is unlikely to be subject to unmeasured healthy adherer effect (Table 3) since a pro-
tective association was not found for statin adherence.

1416



Conclusion: Adherence to AM therapy in RA and SLE patients was associated with a lower risk of future acute care utiliza-
tion (12% reduction in the risk of hospital admission and 22% reduction in the number of hospitalized days) compared to
patients with non-adherence.

Table 2. Risk of acute care utilization among RA and SLE patients for AM adherence levels

Table 1. Baseline characteristics of unmatched and propensity score-matched RA and SLE patients in a study assessing the association of AM
adherence with acute care utilization
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Disclosure: M. Hoque, None; J. Avina-Zubieta, None; D. Lacaille, None; M. De Vera, None; Y. Qian, None;
J. Esdaile, None; H. Xie, None.
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Background/Purpose: The epidemiology of mixed connective tissue disease (MCTD) is not well described. Leveraging
data from the Manhattan Lupus Surveillance Program (MLSP), a racially/ethnically diverse population-based retrospective
registry of cases with SLE and related diseases including MCTD, we provide estimates of the prevalence and incidence of
MCTD in Manhattan.

Methods: The MLSPMCTD cases were identified from rheumatologists, hospitals and population databases using a variety
of ICD-9 codes. Several case definitions to define MCTD were used: 1) Fulfillment of our modified Alarcon-Segovia and Khan
criteria which required a positive RNP antibody and the presence of synovitis, myositis, and Raynaud’s phenomenon (all of
which were systematically collected as part of the MLSP), 2) a diagnosis of MCTD and no other diagnosis of another connec-
tive tissue disease (CTD), and 3) a diagnosis of MCTD regardless of another CTD found in the charts. Prevalent cases were
new or existing cases of MCTD aged 18 and older fulfilling the definitions outlined above and residing in Manhattan January
1–December 31, 2007. Incident cases were those fulfilling the same criteria residing in Manhattan, and first diagnosed with
MCTD during January 1, 2007–December 31, 2009. Denominators were calculated from Department of Health and Mental

Table 3. Falsification test - Risk of acute care utilization among RA and SLE patients for statin adherence levels
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Hygiene’s intercensal population estimates for Manhattan. Rates overall were calculated per 100,000 person-years and
age-adjusted to the standard projected 2000 US population.

Results: Using our modified Alarcon-Segovia and Khan criteria for MCTD the age-adjusted prevalence was 1.28 (95% CI
0.72-2.09) per 100,000 but the incidence estimate was too small to calculate, Table 1. Using our definition of a diagnosis
of MCTD and no other diagnosis of another CTD yielded an age-adjusted prevalence and incidence of MCTD of 2.98
(95% CI 2.10-4.11) per 100,000 and 0.39 (CI 0.22-0.64) per 100,000, respectively, Table 1. Finally, the age-adjusted prev-
alence and incidence were highest when using a diagnosis of MCTD regardless of other CTD diagnoses found in the charts
and were 16.22 (CI 14.00-18.43) per 100,000 and 1.90 (CI 1.49-2.39) per 100,000 respectively, Table 1.

Conclusion: The MLSP allowed us to estimate prevalence and incidence of MCTD in a diverse population. The variation in
estimates using both restrictive and liberal case definitions is reflective of the challenges of studying MCTD where the diag-
nosis is frequently used alongside other CTD diagnoses.

Disclosure: G. Hasan, None; E. Ferucci, None; J. Buyon, None; H. Belmont, None; S. Sahl, None; J. Salmon, None;
A. Askanase, AstraZeneca, GlaxoSmithKlein(GSK), Aurinia, Amgen, Pfizer, Idorsia, Eli Lilly, UCB, AbbVie/Abbott,
Janssen, Bristol-Myers Squibb(BMS); J. Bathon, None; L. Geraldino-Pardilla, None; Y. Ali, None; E. Ginzler, Aurinia
Pharma; C. Putterman, Equillium, Progentec, Kidneycure; C. Gordon, UCB, Amgen, Astra-Zeneca, AbbVie, Sanofi,
MGP; H. Parton, None; P. Izmirly, Momenta/Janssen.
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Table 1 Prevalence and Incidence of MCTD among Manhattan residents aged ≥18
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Background/Purpose: Some patients with rheumatic disease on DMARDs may be at increased risk of poor response to
SARS-CoV-2 vaccines and thus breakthrough COVID-19 infections. We aimed to identify factors associated with break-
through infection after receipt of the initial vaccine series among patients with systemic autoimmune rheumatic diseases
(SARDs).

Methods: In this retrospective cohort study, we identified patients with SARDs being treated with DMARDs and/or gluco-
corticoids in a multi-center healthcare system who received at least two doses of either the mRNA-1273 (Moderna) or
BNT162b2 (Pfizer-BioNTech) vaccines or one dose of the Johnson & Johnson-Janssen (J&J) vaccine. We used electronic
health record data to identify patients with SARS-CoV-2 infection, defined as either a positive SARS-CoV-2 antigen or poly-
merase chain reaction test, following vaccination. We calculated total person-months of follow-up based on the time from
the index date (date of J&J vaccine or second Moderna or Pfizer-BioNTech vaccine) until SARS-CoV-2 infection, death, or
until December 15, 2021, when the Omicron variant became the local dominant strain. We estimated the association of clin-
ical characteristics with the risk of breakthrough infection using unadjusted and multivariable Cox regression.

Results: Between December 11, 2020 and December 15, 2021, we identified 11,551 vaccinated patients with SARDs
(75% female, mean age 60.1 years) (Table 1). The most common SARD categories were inflammatory arthritis (8058,
70%) and connective tissue disease (2027, 18%). The incidence rates (95% CI) of infection per 1000 person-months for
specific DMARDs were: 1.53 (0.96, 2.09) for antimalarial monotherapy, 2.53 (1.92, 3.13) for TNF inhibitors, 2.87 (1.17,
4.57) for Janus kinase inhibitors, 3.14 (1.36, 4.92) for IL-6 inhibitors, 4.21 (2.14, 6.27) for mycophenolate, 5.10 (2.60,
7.60) for CTLA-4 Ig, and 8.28 (4.46, 12.11) for anti-CD20 monoclonal antibodies (Table 2; Figure). Compared to antimalarial
monotherapy, use of B cell depletion within 12 months (aHR 4.97, 95% CI: 2.69, 9.18), IL-6 inhibitors (aHR 2.12, 95% CI:
1.08, 4.17), CTLA-4 inhibitors (aHR 3.45, 95% CI: 1.86, 6.40), mycophenolate mofetil or mycophenolic acid (aHR 2.27,
95% CI: 1.22, 4.21), or other csDMARD (aHR 2.25, 95% CI: 1.32, 3.83) was associated with higher risk of breakthrough
infection (Table 2). Those who received the Moderna vaccine had a lower risk of breakthrough infection compared to those
who received Pfizer-BioNTech (aHR 0.59, 95% CI: 0.44 to 0.80). There was no association of sex or specific rheumatic dis-
ease diagnosis with the risk of breakthrough infection.

Figure. Cumulative incidence curves (per 1,000 person-days) demonstrating time to development of breakthrough infection after vaccination.
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Conclusion: Among patients with SARDs who received their initial SARS-CoV-2 vaccine series, specific conventional syn-
thetic and biologic DMARDs were associated with increased risk of COVID-19 breakthrough infection. Additional studies
are needed to further investigate the efficacy of the Moderna versus Pfizer-BioNTech vaccine in patients with SARDs. These
results highlight the need for additional mitigation strategies in this vulnerable population.

Table 1. Baseline clinical characteristics at the time of completion of initial SARS-CoV-2 vaccine series of patients with systemic autoimmune rheu-
matic diseases.
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G. Qian, None; E. Banasiak, None; E. Kowalski, None; y. zhang, None; J. Sparks, Bristol Myers Squibb, AbbVie/
Abbott, Amgen, Boehringer Ingelheim, Gilead, Inova Diagnostics, Janssen, Optum, Pfizer; Z. Wallace, Sanofi,
Bristol-Myers Squibb(BMS), Zenas Biopharma, Shionogi, Horizon.

Abstract Number: 0711

Improvement in Excess Mortality in Patients with Rheumatoid Arthritis
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Background/Purpose: Results from previous studies investigating mortality trends in patients with rheumatoid arthritis
(RA) have been inconsistent, most likely due to varying cohort sizes and characteristics. We therefore sought to estimate
the temporal trend in 5-year all-cause mortality in a large nationwide unselected cohort of RA patients.

Table 2. Clinical characteristics at time of vaccination associated with breakthrough infection among patients with systemic autoimmune rheu-
matic diseases.
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Methods: Danish nationwide population-based matched cohort study. Patients with RA diagnosed between 1996 and the
end of 2015 were identified by record linkage using Danish health registers and followed until the end of 2020; thus, allowing
5 full years of follow-up across all calendar groups.

RA was defined as a first-time registration of a M05 and M06 (except M06.1) ICD-10 code and a redeemed prescription of a
conventional synthetic disease-modifying anti-rheumatic drug in the following year. Patients with incident RA were matched
1:5 on year of birth and sex with non-RA individuals from the general population by exposure density sampling. Patients and
controls were considered at risk from the diagnosis/matching index date to the date of 5 years follow-up, death, emigration,
or, for matched controls, to the date of a RA diagnosis, whichever occurred first. Matched controls from the period between
1996 to 2000 were used as reference group.

Pseudo-observations for the cumulative incidence proportion (CIP) were calculated assuming independent censoring. Gen-
eralized linear regression with robust variance estimator was used to estimate the risk difference (RD) and relative risk
(RR) for age-adjusted all-cause mortality for RA patients compared with controls. Restricted cubic splines with 4 knots were
used to adjust for age with median age as reference.

Results: In total, 29 163 patients with incident RA and 145 792 matched controls were identified. The 5-year CIP of death
for a 60-year-old RA patient decreased from 8.2 % in 1996 to 2000 to 3.1 % in 2011 to 2015, while the decrease seen in
matched controls was from 4.9 % to 2.1 % (Table 1). The age-adjusted all-cause CIP of death was higher for patients with
RA compared to matched controls in all calendar periods, with RDs ranging from 3.4 % in 1996 to 2000 to -1.7 % in
2011 to 2015 when compared to the reference group. In the same period the RD for matched controls decreased with
-2.8 %. Similar, the RR decreased from 1.3 in 1996 to 2000 to 0.9 in 2011 to 2015 for patients with RA, and to 0.8 for
matched controls in 2011 to 2015 when compared to the reference group. Sex-specific analyses revealed similar temporal
and RD patterns in men and women.

Conclusion: Five-year all-cause mortality risk decreased over time for both patients with RA and matched controls indicat-
ing temporal improvements in mortality related factors in both groups. In line with the established excess mortality in RA
patients, a higher percentage of patients with RA died compared to matched controls across all calendar periods. The dif-
ferences between the groups attenuated with time. This probably reflects the improved treatment regimens for RA,
increased focus on treating comorbidities and lifestyle factors in RA patients.

Disclosure: B. Soussi, Novo Nordisk; K. Duch, None; R. Cordtz, None; C. Bork, None; S. Kristensen, None;
E. Schmidt, None; J. Lindhardsen, None; L. Dreyer, Bristol-Myers Squibb(BMS).
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Medical Center Philadelphia, Glen Mills, PA, 3Rheumatology Care Center, Media, PA
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Background/Purpose: Scleroderma renal crisis is a rare complication of Systemic Sclerosis (SSc) with high mortality and
morbidity. Most patients present with acute symptomatic increase in blood pressure, renal failure in the form of oliguria,
and a rise in creatinine levels along with thrombosis and microangiopathy. We aim to identify some underlying risk factors,
patient characteristics as well as discuss the cost of care and burden on the health system in this group of patients.

Methods:

We used the Nationwide Inpatient Sample database (years 2016-2018) and extracted all patients with SSc using validated
International Classification of Disease (ICD) codes. Further, we divided the population based on the presence of the Sclero-
derma renal crisis and analyzed the demographics, comorbidities, cost of hospitalization, and length of stays. Data was ana-
lyzed using statistical analysis system 9.4 software.

Results: We identified a total of 18,204 cases of SSc between 2016-2018. Out of those, 762 (4.19%) had Scleroderma
renal crisis. The mean age for patients with SSc without renal crisis was 62.80 ± 14.54 and the mean age for cases with
scleroderma renal crisis was 57.16 ± 16.26. Length of stay with scleroderma renal crisis was much higher at 7.8 days com-
pared to 5.9 days for cases without the crisis (P < 0.0001). The cost of hospitalization was $95,822 for scleroderma renal
crisis patients compared to $69,378 for admissions without renal crisis (p< 0.0001). Overall, Scleroderma was more com-
mon in females as compared to males, but males presented more commonly with renal crisis in the presence of disease with
a p-value of < 0.0001. Caucasians were the most affected racial demographic (58.9 in renal crisis patients and 67.2 in non-
crisis patients), followed by African Americans (20.11 VS 15.6), Hispanics (13.8 VS 11.6), Asian, Pacific Islanders(2.32 VS
1.91), and Native Americans(0.82). Amongst the predisposing risk factors, including hypertension, chronic kidney disease
and Diabetes Mellitus, no statistically significant increase in prevalence of renal crisis was noted. While patients with under-
lying risk factors of ESRD on hemodialysis, chronic immunosuppression, and underlying heart failure were found to have a
higher prevalence of scleroderma renal crisis ( p values < 0.05). There was no difference in in-hospital mortality between
the 2 groups.

Conclusion: Our study showed that Scleroderma renal crisis is associated with a higher length of stay and cost of hospital-
ization than those with SSc alone, leading to a significant burden on health care indicating the need for better therapies.
While SSc is more common in females as compared to males, males have a higher propensity to develop renal crisis. A sig-
nificantly high number of these cases are seen in the Caucasian population. Patients with underlying end-stage renal disease
and heart failure were found to have a higher risk of developing renal crisis. Proactive measures such as close monitoring of
blood pressure, limiting glucocorticoid use, and addressing the presence of active inflammation in these subset of patients
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with Scleroderma may prevent the development of renal crisis and hence prevent worse outcomes in terms of patient
morbidity.

Results

Disclosure: A. Hussain, None; P. Khandwala, None; T. Moldovan, None.
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Background/Purpose: IgG4-related disease (IgG4-RD) is an immune-mediated condition that causes fibroinflammatory
lesions, often presenting as pancreatitis, cholangitis, sialoadenitis, and retroperitoneal fibrosis. The epidemiology of
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IgG4-RD, as well as its management patterns, clinical outcomes, and healthcare resource utilization (HCRU) in the US
remain unknown.

Methods: We performed a retrospective observational cohort study using the Optum Clinformatics claims database from
1/1/2009-12/31/2021. We identified IgG4-RD patients using a validated algorithm requiring ICD codes, IgG subclass tests,
and treatment.1 Clinical awareness of IgG4-RD grew in this period, so contemporary incidence and point prevalence were
measured 1/1/2015-12/31/2019, standardized to the US population. For each case, we risk-set sampled 10 comparators
matched by age, sex, and race with a medical encounter ±3 days of the second IgG4-RD-related ICD-9 or -10 claim used
to identify the case (index date). We assessed manifestations, treatments, and comorbidities one year prior to and including
index date (baseline) and during follow-up which ended at disenrollment, death, or 12/31/2021. HCRU was assessed over
the 12 months following the index date.

Results: We identified 524 IgG4-RD cases and matched 5,240 comparators. The mean age was 56.5 years; the majority
were female (57.6%) and White (66%). Between 2015-2019, IgG4-RD incidence was 1.41/100,000 person-years and the
period prevalence was 0.003%. During a median follow-up of 742 days, the most commonly affected organs (Table 1)
based on ICD codes included the pancreas (43.0%), biliary tract (30.6%), salivary glands (11.7%), and retroperitoneum
(5.0%). The most frequent treatments during baseline and follow-up were glucocorticoids (64.3% and 85.1%, respectively).
Azathioprine (14.1%), rituximab (14.0%), mycophenolate (11.1%), and methotrexate (8.6%) were also used during follow-
up. IgG4-RD cases had more comorbidities during follow-up than comparators (Table 2), especially hypertension (53.7%
vs 38.3%), diabetes (31.7% vs 16.7%), infection (22.0% vs 4.7%), osteoporosis (15.1% vs 4.2%), neoplasms (20.8% vs
8.3%), and lymphomas (5.5% vs 0.9%; all P-values < 0.01). Pancreatic enzyme replacement was prescribed during base-
line and follow-up in 4.2% and 17.4% of cases, respectively. IgG4-RD cases vs comparators had more outpatient and
emergency room visits, and hospitalizations (Table 3).

Conclusion: In this first large-scale outcomes study of IgG4-RD in the US, we have found both the clinical and HCRU bur-
dens are substantial. The prevalence of IgG4-RD is likely underestimated given the recent recognition of the disease entity.
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Nevertheless, IgG4-RD is at least as common as ANCA vasculitis and systemic sclerosis. Hepatobiliary disease was the
most common manifestation and glucocorticoids the most frequent treatment, which are reflected in the excess comorbidity
burden of IgG4-RD patients, including pancreatic insufficiency and glucocorticoid toxicities. These findings support the need
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for effective steroid-sparing therapies for IgG4-RD and studies evaluating malignancy in IgG4-RD.1ACR Open Rheumatol.
2022;4:371.

Disclosure: Z. Wallace, Sanofi, Bristol-Myers Squibb(BMS), Zenas Biopharma, Shionogi, Horizon; G. Miles, Sanofi
US; E. Smolkina, Sanofi; N. Petruski-Ivleva, Sanofi; D. Madziva, Sanofi; C. Cook, None; X. Fu, None; y. zhang,
None; J. Stone, Horizon Theraputics, Sanofi, Amgen, Argenx, Bristol-Myers Squibb(BMS), Chemocentryx, Kyverna,
Novartis, Palleon Pharmaceuticals, PPD, Q32, Star Therapeutics, Roche, Mirabio, Spruce Biosciences, Steritas,
Zenas; H. Choi, Horizon, Allena, LG, Protalix.
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Background/Purpose: Serostatus may be associated with different responses to treatment with biologic disease-
modifying anti-rheumatic drugs (DMARD) or Janus kinase inhibitors (JAKi) in patients with rheumatoid arthritis (RA). To date,
few studies examined the comparative effectiveness of RA treatment specific to serostatus using large real-world data.
Therefore, we aimed to evaluate the clinical effectiveness of biologic DMARDs or JAKi among seropositive RA patients com-
pared with seronegative patients in a real-world setting using claims-based surrogate endpoints of clinical effectiveness.

1428



Methods: We used Optum Clinformatics® Data Mart (01/01/2004 - 03/31/2021) linked with outpatient laboratory test
results. The study population was biologic/JAKi naïve patients who initiated one of the following drugs: tumor necrosis
factor-alpha inhibitors (TNFi, i.e., adalimumab, certolizumab pegol, etanercept, golimumab, infliximab), abatacept, interleu-
kin (IL)-6 inhibitors (i.e., sarilumab, tocilizumab), or JAKi, (i.e., baricitinib, tofacitinib, upadacitinib). Dispensing of the first-ever
biologic DMARD or JAKi was defined as the index date. Eligible subjects were required to 1) have ≥2 RA diagnostic codes
separated by 7-365 days before the index date, 2) have ≥365 days of continuous enrollment within 1 year before and after
the index date, and 3) be ≥18 years old. To assess patients’ serostatus, we further restricted to patients who had rheuma-
toid factor (RF) or anticitrullinated protein antibody (ACPA) results or International Classification of Diseases Tenth Version
(ICD-10) code of M05*/M06.0* any time prior to the index date. We assessed clinical effectiveness based on a composite
endpoint of claims -based treatment failure at 1 year after treatment initiation: 1) discontinuation of the index drug, 2) switch-
ing to another biologic or JAK inhibitor, 3) switching the index csDMARD, 4) initiation of an oral steroid, 5) increased dose of
oral steroid, or 6) death. Log-binomial regression models were constructed to estimate the crude or adjusted risk ratio
(RR) with 95% confidence interval (CI) adjusting for over 60 covariates including index DMARD, interaction term of index
DMARD group and serostatus, demographics, baseline comorbidities, comedications healthcare utilization.

Results: We identified a total of 12,045 RA patients: 7,824 seropositive and 4,221 seronegative. There were 81.1% TNFi,
8.2% abatacept, 3.4% IL-6 inhibitor, and 7.2% JAKi initiators (Table 1). Mean (SD) age was 56.7 (14.0) years old, and
77.9% were female. Seropositive patients were older and had a higher comorbidity score than seronegative patients. The
risk of 1-year treatment failure was 29.8% among seropositive and 30.2% among seronegative patients (Table 2). The crude
and adjusted RR (95% CI) were 0.99 (0.93, 1.04) and 1.01 (0.95, 1.09), respectively. We did not observe a difference in the
risk of treatment failure for seropositive vs. seronegative RA patients across the different DMARDs (p-value for interaction
term = 0.945).

Conclusion: In this real-world observational study of patients with RA, seropositive and seronegative RA patients had similar
clinical effectiveness 1 year after newly starting a biologic DMARD or JAKi.

Disclosure: Y. Jin, None; J. Liu, None; R. Desai, Bayer, Vertex, Novartis; S. Kim, Pfizer, AbbVie/Abbott, Roche,
Bristol-Myers Squibb(BMS).
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Kim2, 1University of Manitoba, Winnipeg, MB, Canada, 2Public Health Agency of Canada, Winnipeg, MB, Canada,
3Canada Blood Services, Ottawa, Canada
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Background/Purpose: Data on immunogenicity and safety of COVID-19 vaccination strategies exist for the general popu-
lation, however, such data are limited for immunocompromised people including those with immune-mediated inflammatory
diseases (IMIDs). Among persons with IMIDs who received homologous or heterologous SARS-CoV-2 vaccines, we com-
pared post-vaccine IMID disease activity and vaccine antibody responses including responses after a third vaccine (V3).

Methods: From 02/2021-03/2022 persons diagnosed with any of inflammatory arthritis (n= 66; 77% rheumatoid arthritis),
systemic autoimmune rheumatic diseases (n=82; 63% lupus), inflammatory bowel disease (n= 89; 43% Crohn’s), and mul-
tiple sclerosis (n= 72; 77% relapsing remitting) self-reported COVID-19 illness and exposure risks, IMID disease activity/state
using disease-specific measures, and had anti-spike, -receptor binding domain (RBD) and -nucleocapsid (NC) IgG antibod-
ies tested by multiplex immunoassays following each vaccination (V1, V2, V3). Anti-SARS-CoV-2 responses were compared
across vaccine regimens and to responses in 370 age-sex matched vaccinated blood donor controls. Variables associated
with seroconversion 1 month post-V2 were tested using binary logistic regression models that included age, sex, diagnosis,
vaccine interval (< or > 28 days), and IMID treatment.

Results: IMID participants were predominantly female (79%), white (95%), with a mean (standard deviation) age of 56.3
(14.2) years and a median (range) of 2 (0-9) comorbidities; 23% were taking immunosuppressants, 28% biologics, and
27% other immunomodulators. Only 1.6% had confirmed COVID-19 by community-based polymerase chain reaction test-
ing prior to Jan 2022. For their initial vaccination course (V1 and V2), most participants (66.2%) received homologous mRNA
(BNT162b2 or mRNA1273) vaccines, 1.9% received homologous ChAdOx1, and 31.9% received heterologous vaccines
(24.2% ChAdOx1/mRNA, 5.6% heterologous mRNA). IMID disease activity/state was similar before and after V1 and V2.
Seroconversion rates for 238 IMIDs increased 1 month post V2 (post V1 anti-spike 52%, anti-RBD 59%; post V2 anti-spike
90%; anti-RBD 92%), remained lower than controls (V2 anti-Spike 98.1% p< 0.0001). Antibody titers waned by 3 months
but increased post-V3 (Figure 1). If primed with a vector vaccine, providing a mRNA vaccine as the second vaccine
increased antibody titers to those comparable to homologous mRNA vaccines. Participants over age 65 years, diagnosed
with MS, taking biologics, or having early vaccination (< 28 days between V1 and V2) were less likely to seroconvert in mul-
tivariate models Table. Most IMIDs who did not seroconvert were taking immunosuppressives (mycophenolate n=8; meth-
otrexate n= 2, azathioprine n=2) or biologics (B cell targeting current/past n=12, anti-TNF n=4, other n= 1).

Conclusion: Heterologous COVID-19 vaccination improves seroconversion rates following a viral vector vaccine and does
not lead to disease flare in IMID patients. Persons with IMIDs benefit from booster vaccination.

Figure 1: Anti-SARS-CoV2 IgG levels following vaccination. A. log anti-Spike B. log anti-RBD Data for seroconverters only. RBD= receptor binding
domain; IA=inflammatory arthritis; SARDS= systemic autoimmune rheumatic disease; IBD= inflammatory bowel disease; MS= multiple sclerosis. *
p<0.0001

1430



Disclosure: C. Hitchon, Pfizer Canada, Astra-Zeneca Canada, Pfizer; C. Mesa, None; C. Bernstein, AbbVie Canada,
Amgen Canada, Bristol Myers Squibb Canada, Roche Canada, Janssen Canada, Sandoz Canada, Takeda Canada,
Mylan Pharmaceuticals, Pfizer Canada; C. Card, None; R. Marrie, Biogen Idec, Roche Canada; S. O’Brien, None;
J. Kim, None.

Table:Clinical variables associated with seroconversion post V2. RBD = Receptor binding domain; S1 = Spike protein; Ref = reference category;
NA = not able to compute.

Figure 2 Antibody levels 1 month following second vaccination by vaccine mixture. A log anti-RBD B log anti-Spike Data for seroconverters only.
BNT= BNT162b2, Bonferroni Adjusted p values * p<0.005, ** p<0.05, *** p=NS
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Background/Purpose: Posttraumatic Stress Disorder (PTSD), a complex psychiatric disorder that can result from experi-
encing or witnessing a traumatic event, such as an accident, assault, or death. We aimed to assess the prevalence of PTSD
symptoms at the onset of the COVID-19 pandemic among individuals with or without systemic autoimmune rheumatic dis-
ease (SARD) diagnoses, given the increased stress those with SARDs may have experienced given their
immunosuppression.

Methods: In May 2020, at the start of the COVID-19 pandemic, we invited 6,681 patients of a large multihospital system
who had opted in to research opportunities (including 378 with ≥ 2 ICD 9/10 prior PTSD codes) to complete the Brief
Trauma Questionnaire and the Posttraumatic Stress Disorder Checklist (PCL-5). The Brief Trauma Questionnaire and the
PCL-5 are previously validated questionnaires that can identify individuals with probable PTSD. Diagnoses for prior PSTD,
SARD, anxiety, depression, and adjustment disorders were identified using ICD-9/10 billing code algorithms. Survey
responses were analyzed using univariable t-tests to identify differences between SARDs and non-SARDs subjects. We
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used multivariable logistic regression to identify potential predictors of PCL-5 positivity, an indication for PTSD, at the time of
survey distribution.

Results: We received 1,411 complete and unique responses (21% response rate) between 5/2020 and 9/2021, with most
responses received in late May to early June 2020. Of these respondents, 60 had a history of PTSD prior to the pandemic
and 131 had a prior history of a SARD (Table 1). In the univariable analysis, the SARDs population was significantly more
female (p< 0.0001) and had a higher baseline prevalence of anxiety, depression, and adjustment disorders (p=0.0008) than
respondents without SARDs. In the early pandemic, there were no significant differences in PCL-5 scores (p=0.59), PCL-5
positivity (p=1.00), or traumatic events (p=0.47) between those with and without a SARDs diagnosis. Upon adjusting for pre-
pandemic PTSD diagnoses, we found younger age (OR=0.97, 95% CI [0.96, 0.98] per increasing year) and history of anxi-
ety, depression, or adjustment disorder (OR=2.25, 95% CI [1.68, 3.01]) to be the most significant predictors of PCL-5 pos-
itivity during the early pandemic (Table 2).

Conclusion:While SARDs was not a significant predictor of new onset PTSD symptoms, we found that younger individuals
and those with a history of baseline anxiety, depression, or adjustment disorders, which were more common pre-pandemic
among those with SARDs, were more likely to screen positive on the PCL-5 during early COVID-19 pandemic. The lack of
increased PTSD symptoms in SARDs vs. non-SARDs populations suggests that during the early months of the pandemic,
SARDs patients may not have been at higher risk for new PTSD symptoms.

Disclosure: J. Ellrodt, None; E. Oakes, None; L. Kubzansky, None; K. Koenen, None; H. Guan, None;
K. Costenbader, Eli Lilly, Janssen, Amgen, AstraZeneca Pharmaceuticals LP, GlaxoSmithKline(GSK), Gilead, Exagen,
Neutrolis, Cel-Sci, Alkermes.
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Gunter5 and Rohit Aggarwal6, 1Alexion, AstraZeneca Rare Disease, Boston, MA, 2Johns Hopkins University, Baltimore,
MD, 3Karolinska Universitetssjukhuset, Karolinska Institutet, Stockholm, Sweden, 4The University of Manchester, Sale,
United Kingdom, 5Patient Author, Norfolk, VA, 6Division of Rheumatology and Clinical Immunology, Department of
Medicine, University of Pittsburgh, Pittsburgh, PA
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Background/Purpose: Dermatomyositis (DM) is a rare, chronic inflammatory disease characterized by skin manifestations
and/or progressive muscle weakness and other systemic manifestations. Patients with DM were reported to have higher
morbidity, hospitalization rates, and mortality than matched controls; however, more recent data on the disease burden
and treatments for DM are warranted. This analysis was done to provide an updated understanding of the characteristics
and treatment utilization among patients with myopathic DM in the United States.

Methods: This descriptive, retrospective cohort analysis used TriNetX US electronic medical records data to assess the
characteristics and treatment utilization of adults with myopathic DM. Key inclusion criteria were DM diagnosis (ICD-9:
710.3/ICD-10: M33.1x, M33.9x, M36.0) between 1 January 2007 and 1 September 2020; age ≥18 years at index diagno-
sis; ≥6 months of baseline data before the index diagnosis date; and ≥6 months of follow-up after the index date. Assess-
ments included utilization rates of medications of interest prior to DM index diagnosis; percentage of patients who
received ≥2 consecutive unique non-steroidal immunosuppressive therapies within 3, 6, and 12 months of DM index diag-
nosis; and classification and qualification of most common post-index symptoms and comorbidities and comparisons to
pre-index rates.

Results: The TriNetX database contained 1097 patients with DM (mean age, 54.6 y; female, 77%). The mean observation
period was 9.7 y (6.0 y pre-index; 3.7 y post-index). Prior to the DM index date, 60% of patients were prescribed steroids
and 24% were prescribed ≥1 non-steroidal immunosuppressive therapy. Within 3, 6, and 12 months of index date, 8%,
14%, and 20% of patients, respectively, received ≥2 immunosuppressive therapies. A 2–3-fold increase post-index com-
pared with pre-index was seen for a wide range of symptoms and comorbidities, including gastroesophageal reflux disease
(43% and 22%, respectively), anxiety (25% and 13%), interstitial lung diseases (26% and 10%), and osteoporosis (21%
and 6%).

Conclusion:Most patients’ symptoms were treated with immunosuppressive therapies for an extended time before receiv-
ing a formal diagnosis of DM, which may contribute to the delayed diagnosis; some had received ≥2 immunosuppressive
therapies at 1 y post-diagnosis. Symptoms and comorbidities increased post-diagnosis. Given the high number of patients
receiving ≥2 immunosuppressive therapies at 1 y post-diagnosis and the comorbidities, DM is difficult to treat effectively with
existing therapies. Thus, there is a high unmet need for earlier diagnosis and better symptom control, including with thera-
pies with novel mechanisms of action.

Disclosure: A. Kielhorn, Alexion, AstraZeneca Rare Disease; Z. Wang, Alexion, AstraZeneca Rare Disease; K. Moy,
Alexion, AstraZeneca Rare Disease; L. Christopher-Stine, Janssen, Boehringer-Ingelheim, Mallinckroft, EMD-Serono,
Allogene, ArgenX; I. Lundberg, Argenx, AstraZeneca, Bristol Myers Squibb, Novartis, Corbus, EMD Serono, Roche,
Pfizer, Orphazyme, Octapharma, Kezar, Janssen; H. Chinoy, Eli Lilly, UCB; K. Gunter, Alexion, AstraZeneca Rare Dis-
ease, Argenx, EMD Serono; R. Aggarwal, Mallinckrodt, Bristol Myers Squibb, EMD Serono, Pfizer, Octapharma, CSL
Behring, Q32, Kezar, AstraZeneca, Alexion, Argenx, Boehringer Ingelheim, Corbus, Janssen, Kyverna, Roivant, Abb-
Vie, Jubilant, Orphazyme, Genentech.
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3Duke University School of Medicine, Durham, NC, 4University of North Carolina- Chapel Hill, Chapel Hill, NC, 5University
of Nebraska Medical Center, Omaha, NE

1434



SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (0695–0723) Epidemiology and Public Health Poster I
Session Type: Poster Session B
Session Time: 9:00AM–10:30AM

Background/Purpose: Disc space narrowing (DSN) at the intervertebral disc and vertebral osteophyte (OST) formation are
two potential sources of nociceptive lower back pain (LBP). The most significant biological reason for DSN is a loss of pro-
teoglycans found in the extracellular matrix of the nucleus and annulus. As such, biomarkers that reflect proteoglycan con-
tent may improve our understanding of the etiological changes that occur during a degenerative process. Inflammation
may also accelerate DSN and OST formation. In addition, pressure-pain threshold (PPT), a marker of pain sensitivity, has
been found to predict LBP. Therefore, the objective of this study is to determine if baseline biomarkers or PPT predict the
worsening of DSN, OST, or LBP in a community-based sample.

Methods: Paired baseline (2003-2004) and follow-up (2006-2010) lumbar spine radiographs from the Johnston County
Osteoarthritis Project were graded for severity (0-3) of DSN and OST. Severity scores were summed across the five lumbar
spine levels to create separate total DSN and OST scores. LBP severity (none, mild, moderate, or severe) was self-reported.
LBP was considered worsening if there was a ≥ 1-categorical increase in severity from baseline to follow-up. Concentrations
of N-cadherin, Keratin-19, Lumican, CXCL6, RANTES, HA, CTX-II, IL-6, BDNF, OPG, and NPY analytes were quantified by
immunoassay. A standard dolorimeter measured PPT. Multiple binary logistic regression models were used to estimate odd
ratios (OR) and 95% confidence intervals (CI) of PPT (pain threshold at < 4KG or ≥4kg) or logarithmically transformed bio-
marker levels predicting worsening of DSN, OST or LBP. Initial models were adjusted for age, sex and race; separate models
were further adjusted for body mass index (BMI), self-reported NSAID use and comorbidities, radiographic knee OA defined
as Kellgren-Lawrence grade < =2 versus >2, baseline values of DSN or OST, and score change of DSN or OST as
appropriate.

Results: The sample consisted of 731 participants with available data. Over 2/3 were women, 1/3 were African American,
the average age was 66.1 years and average BMI was 31.4 kg/m2. Over 1/3 had knee OA, 1/3 had > two comorbidities,
and nearly 2/3 reported NSAID use. The Table describes the results for biomarkers, pressure-pain threshold and DSN,
OST and LBP. Lumican, reflecting changes to the proteoglycan content within the extracellular matrix, was a consistent
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and strong predictor of DSN worsening (OR=3.19 95% CI 1.22, 8.01). BDNF (OR=1.80 95% CI 1.03, 3.16) was a predictor
of OST worsening, which may reflect osteoclastogenesis. HA and CXCL6, indicative of systemic inflammation, and per-
ceived pressure pain sensitivity measured by PPT were significant predictors of increased LBP severity: OR=1.31 (95% CI
1.01, 1.71), OR=1.62 (95% CI 1.04, 2.52), and OR=1.54 (95% CI 1.02, 2.31), respectively. After adjustment for covariates,
these relationships were no longer statistically significant.

Conclusion: Our findings suggest utility of biomarkers and PPT for predicting worsening of lumbar spine structure degen-
eration and LBP. Biomarkers differed by anatomical composition between DSN and OST suggesting specificity for lumbar
spine structure.

Disclosure: A. Goode, None; R. Cleveland, None; V. Kraus, Trialspark, GlaxoSmithKlein(GSK), Novartis, Zimmer Bio-
met, Nordic Bioscience Clinical Development A/S, 23andME; S. George, None; K. Taylor, None; T. Schwartz, None;
J. Renner, None; J. Huebner, None; Y. Golightly, None.
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Background/Purpose: Patient-reported outcomes (PROs) are being increasingly utilized in clinical trials to assess the
impact of treatment on symptom control and patient quality of life. However, evidence is lacking surrounding the impact of
PRO monitoring in routine clinical practice. The objective of this study is to examine the role of PROs as assessed by the
RAPID3 in guiding therapy in rheumatoid arthritis (RA) in routine clinical practice.

Methods: The OM1 platform collects, links, and leverages structured and unstructured data from electronic medical records
(EMR) and other sources in a continuously updating manner. The OM1 PremiOM-RA dataset includes data on more than
200,000 patients. This analysis included all patients who were treated by a rheumatologist and received a disease-modifying
antirheumatic drug (DMARD) at any time from January 2013 through May 2022, where the index date was defined as the
date of first observed DMARD. Changes in DMARD therapy were identified and RAPID3 scores assessed within 30 days
prior to a change in DMARD; utilizing a linear mixed model, these scores were compared to RAPID3 scores assessed at
90 days, 180 days, and 365 days following a change in DMARD. The RAPID3 is scored 0-10, where higher scores corre-
spond to higher disease activity. To adjust for varying availability of patient data, follow-up was censored at 24 months after
the index date.

Results: This analysis includes 111,605 patients treated with a DMARD during the observation period; 77.6% female,
22.4% male, with the mean (SD) age of 58.4 (13.5) years. Overall, 49.6% of patients who were treated with DMARDs
reported at least one RAPID3. Patients with ≥ 2 RAPID3 measurements (n=26,581, 23.8%) were more likely to have a
DMARD class change than patients with ≤ 1 measurement (n=85,024; 26.1% vs. 18.0%, p< 0.001 by Chi- square test).
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In a linear regression model with time in months as a covariate, patients with changes in DMARD therapy had worse RAPID3
scores than those who did not have changes in DMARD (4.7 v. 4.0, p< 0.001). During the study period, there were 34,109
changes in DMARD among 22,256 patients. Among these 22,256 patients, RAPID3 scores reported in the 30 days prior to
a change in DMARD therapy (mean±SD=4.5±2.2) were worse than scores reported at 3 months (3.9±2.3, p< 0.001),
6 months (3.9±2.3, p< 0.001) and 12 months (3.9±2.3, p< 0.001) post therapy change.

Conclusion: Rheumatologists that routinely monitor PROs (e.g., RAPID3) in clinical practice appear to use that information
to guide DMARD therapy in patients with RA. Patients reported worse RAPID3 prior to changing DMARD therapies. Further
research is needed to assess the impact of specific DMARDs on improvement in RAPID3 post-treatment switch.

Disclosure: L. Stevens, OM1, Inc.; K. Mulder, OM1, Inc; Z. Su, OM1, Inc.; P. Kumparatana, OM1; J. Paulus, None;
S. Weiss, OM1.

Abstract Number: 0720

Risk-Benefit Assessment of Primary Prophylaxis for Pneumocystis
Pneumonia in Patents with Rheumatic Diseases Exposed to Rituximab: A
Multicenter Cohort Study

Jun Won Park1, Jeffrey Curtis2, Min Jung Kim3, You-Jung Ha4, Yun Jong Lee4 and Eun Bong Lee1, 1Seoul National
University Hospital, Seoul, Republic of Korea, 2Division of Clinical Immunology & Rheumatology, University of Alabama
at Birmingham, Birmingham, AL, 3Seoul Metropolitan Government Boramae Medical center, Dongjak-gu, Seoul,
Republic of Korea, 4Seoul National University Bundang Hospital, Seongnam, Republic of Korea

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (0695–0723) Epidemiology and Public Health Poster I
Session Type: Poster Session B
Session Time: 9:00AM–10:30AM

Background/Purpose: Although previous studies suggested that primary prophylaxis for pneumocystis pneumonia (PJP)
during rituximab treatment could be beneficial, it is uncertain whether this strategy should be universally performed in
patients with rheumatic diseases. In this study, we investigated the risk factors for PJP in patients with rheumatic diseases
exposed to rituximab to establish a specific indication necessitating primary PJP prophylaxis during treatment.

Methods: This cohort study included 818 patients treated with rituximab for rheumatic diseases from 3 medical institutions
in South Korea. Patients were classified into a control group (n = 399) and a prophylaxis group (n = 419) according to the
administration of prophylactic trimethoprim-sulfamethoxazole (TMP-SMX) during the first 28 days from the initiation of ritux-
imab (defined as lead-in period). Primary outcome of this study was 1-year incidence of PJP in the two groups. Incidence
rates of adverse events in the two groups and adverse drug reactions (ADRs) associated with TMP-SMX were also investi-
gated. To minimize confounding by indication occurred in selecting patients with prophylaxis, the stabilized inverse probabil-
ity of treatment weights (sIPTW) were used.

Results: The baseline characteristics of the control and the prophylaxis groups are presented in Table 1. Proportion of the
patients with concomitant high-dose glucocorticoid treatment (≥30mg/day of prednisone or equivalent) during the lead-in
period was significantly higher in the prophylaxis group (24.1% vs. 63.5%). After applying sIPTW, all measured covariates
were all balanced.
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During a total of 663.1 person-years of observation, 11 PJP infections occurred, with a related mortality of 45.5% (5/11).
One-year incidence of PJP (per 100 person-year) was 2.16 (95% CI 0.87-4.46) in the control group and 1.18 (0.03-3.02)
in the prophylaxis group. However, 3 out of 4 PJP in the prophylaxis group occurred after discontinuation of prophylactic
TMP-SMX.

Concomitant high-dose glucocorticoid treatment during the lead-in period was the most important risk factor for PJP
(HR = 40.65, 95% CI 4.81-343.40) and only one PJP case occurred in patients not exposed to it. Prophylactic effect of
TMP-SMX was different according to whether a patients received concomitant high-dose glucocorticoid. TMP-SMX signif-
icantly decreased the PJP incidence only in the subgroup of concomitant high-dose glucocorticoid (adjusted HR 0.11
[0.03-0.37]) (Figure). The frequency of adverse events was comparable between the two groups and only 2 severe ADRs
(one aminotransferase increase and one pancytopenia) related to TMP-SMX occurred. The number needed to treat (NNT)
to prevent one case of PJP in patients with concomitant high-dose glucocorticoid was 26 (95% CI 21.95-34.80) whereas
the number needed to harm (NNH) for severe ADR was 210 (87.9- � ).
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Conclusion: Primary prophylaxis for PJP using TMP-SMX is beneficial when a rituximab treatment is combined with high-
dose glucocorticoid treatment.

Disclosure: J. Park, None; J. Curtis, Amgen, Bristol-Myers Squibb (BMS), CorEvitas, IlluminationHealth, Janssen,
Lilly, Myriad, Novartis, Pfizer, Sanofi, UCB, Aqtual, Bendcare, FASTER, GlaxoSmithKlein (GSK), Labcorp, Scipher, Set-
point, United Rheumatology, AbbVie, ArthritisPower; M. Kim, None; Y. Ha, None; Y. Lee, None; E. Lee, None.
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Background/Purpose: There is increasing evidence that rheumatoid arthritis (RA) is a risk factor for death related to COVID-
19, however data on the risk of death for other inflammatory arthropathies is equivocal or non-existent. Our primary objective
was to assess whether certain inflammatory rheumatic diseases (IRDs) like rheumatoid arthritis (RA), ankylosing spondylitis
(AS), giant cell arteritis (GCA), psoriatic arthritis (PsA), scleroderma, Sjögren’s syndrome (SS) and systemic lupus erythema-
tosus (SLE) are risk factors for diagnosis of COVID-19 and death related to COVID-19. The secondary objective was to test
for sex-specific differences in the risk of death related to COVID-19 in RA and a combined cohort of other IRDs.

Methods:We used data from the UK Biobank that included 5,973 people diagnosed with RA, 1,070 with ankylosing spon-
dylitis, 996 with giant cell arteritis, 4,976 with psoriatic arthritis, 302 with scleroderma, 1,111 with Sjögren’s syndrome, and
289 with SLE. Three logistic regression models were employed to test for association of the IRDs with death related to
COVID-19 in the entire UK Biobank cohort (n=471,743): unadjusted; adjusted for demographic variables (Model 1) and
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adjusted by demographic variables, seventeen co-morbid diseases, and the other IRDs (Model 2). The analysis was
repeated in sex-stratified cohorts for RA and for AS+PsA+scleroderma+SS+SLE.

Results: There was no evidence for association of GCA with death related to COVID-19 in any of the models (Table 1),
therefore GCA was not included in the following analyses. There was strong evidence (P< 1x10-4) for association of RA,
PsA and scleroderma with death in the unadjusted model, RA and scleroderma in Model 1 and only for RA in Model
2 (OR=1.9 [95% CI 1.4 ; 2.5]). In Model 2, the only other IRD associated with death was scleroderma (OR=3.1 [1.2 ; 7.7]).
In sex-specific analysis, the risk of death for women with RA (OR=2.2 [1.6 ; 3.2]) was significant but not for men in Model
2 (OR=1.4 [0.9 ; 2.2]). Under the hypothesis that any sex specific effect would be common to the IRDs, and to increase
power to detect any effect, we combined AS+PsA+scleroderma+SS+SLE. There was no statistically significant evidence
for association with death related to COVID-19 in either females (OR=1.1 [0.7 ; 1.7]) or males (OR=1.4 [1.0 ; 2.0]).

Conclusion: We provide further evidence that RA is a risk factor for death related to COVID-19 independent of various co-
morbidities. There was an increased risk in women, however this was not statistically greater than in men (the 95% CIs over-
lapped). There was weak evidence for association of scleroderma with death related to COVID-19 in the fully adjusted
Model, and no evidence for a sex-specific effect on risk of death in five other IRDs combined. However, the non-RA analyses
were limited by the lower prevalence in the UK Biobank of some of the IRDs, in particular SLE and scleroderma (< 0.1%).

Disclosure: A. Archer, None; R. Topless, None; A. Gaffo, None; N. Dalbeth, AstraZeneca, Dyve Biosciences, Hori-
zon, Selecta, JW Pharmaceutical Corporation, PKMed, PTC Therapeutics, Protalix; L. Stamp, None; P. Robinson, Pfi-
zer, AbbVie/Abbott, Novartis, UCB, GlaxoSmithKlein(GSK), Janssen, Eli Lilly, Kukdong, Atom Biosciences;
T. Merriman, None.
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Oroño (GO CREAR) and Research Unit Argentine Society of Rheumatology, Buenos Aires, Argentina, 3SAR-COVID
Coordinator, Research Unit Argentine Society of Rheumatology, Buenos Aires, Argentina, 4UNISAR, Rosario, Argentina,
5Sanatorio Guemes, Buenos Aires, Argentina, 6UNLAR, La Rioja, Argentina, 7On behalf of the BIOBADASAR 3.0 registry,
Buenos Aires, Argentina, 8Argentine Society of Rheumatology, Buenos Aires, Argentina, 9Rivadavia Hospital, Buenos
Aires, Argentina, 10Instituto de Rehabilitaci�on Psicofísica (IREP), Buenos Aires, Argentina, 11Hospital C�ordoba; Consultora
Integral de Salud CMP, Cordoba, Argentina, 12HIGA San Martin, La Plata, Argentina, 13Hospital General de Agudos
Dr. Enrique Tornu, Buenos Aires, Argentina, 14Hospital Privado Universitario, Cordoba, Argentina, 15Grupo Oroño -
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Background/Purpose: Major adverse cardiovascular events (MACE) and neoplasms are a concern in autoimmune dis-
eases. RA and PsA are diseases where inflammation plays a key role in the development of the disease and the production
of short- and long-term damage. TNF alpha plays a significant role in inflammation and the JAK/STAT signaling pathway is
an important regulatory signaling cascades of intracellular processes, both used in the treatment of these conditions. It is
extremely important to evaluate the effect of this treatments in long-term comorbidities associated with these diseases.
The aim of this study is to provide real-world data on the influence of Anti-JAK, Anti-TNFa and cs-DMARDs treatment on car-
diovascular events and non-melanoma cancer in patients with RA and PsA

Methods: Data from the BIOBADASAR 3.0 registry of patients diagnosed with RA and PsA (ACR-EULAR 2010 / CASPAR
2006) from June 2010 to May 2022. This data was extracted from patients treated with cs-DMARDs (control group), Anti-
TNF alpha and JAK inhibitors. History of specific comorbidities and the appearance of AE were recorded. Event-free survival
was evaluated by Kaplan Meier curves and the comparison between the different treatments was performed by Log Rank
analysis. A p value less than 0.05 was considered statistically significant. We used R statistical package.

Results: Of a total of 6,209 patients, 4,817 (77.6%) with RA and 510 (8.2%) with PsA were studied.The overall frequency of
non-melanoma cancer was 49 (2.1%) patients in the Anti-TNFa group, 6 (2.6%) in the Anti-JAK group, and 52 (2.4%) in the
control group (p = 0.3). We observed a frequency of MACE of 48 (2.2%) in the Anti-TNFa group, 5 (2.37%) in the Anti-JAK
group and 38 (1.84%) in the control group (p=0.6). The median time to the appearance of a MACE or cancer was 0.75 years
for the APS group while in the RA group it was 3.25 years (p=0.21). Median MACE-free survival for Anti-JAK group was
0.5 years (CI95% 0.3 –NA), 1.8 years (CI95% 0.8 - 3.8) for Anti-TNFa group and it was 4.3 years (CI95% 3 - 6.5) for the con-
trol group (p=0.04).

Conclusion: In this study, we observed a higher MACE-free survival time in the group not exposed to biological drugs than
in the Anti-TNFa group and lower in the Anti-JAK group with a statistically significant difference. However, these differences
were not observed in the multivariate model adjusted for demographics data and comorbidities. We found no statistically
significant difference in the appearance of the adverse events of interest between the RA and APS groups.

Disclosure: A. Brigante, None; R. Quintana, None; C. Isnardi, AbbVie/Abbott, Pfizer, Elea Phoenix, International
League of Associations of Rheumatology; K. Roberts, None; G. Gomez, None; M. Haye Salinas, None; E. Soriano,
None; G. Pons-Estel, AbbVie/Abbott, Pfizer, Elea Phoenix, International League of Associations of Rheumatology;
M. De la Vega, None; O. kerzberg, None; J. Gamba, None; A. Secco, None;G. Citera, AbbVie, Amgen, Bristol Myers
Squibb, Gema, Janssen, Pfizer, Sandoz, Boehringer Ingelheim; C. Graf, None; V. Savio, AbbVie/Abbott, Pfizer, Elea
Phoenix, International League of Associations of Rheumatology;M. Gallardo, None; N. Aste, None;M. Garcia, None;
G. Casado, None;C. Gobbi, None;G. Gomez, None; J. Dapeña, None;G. Berbotto, None;M. Viola, None; J. Rebak,
None; D. Dubinsky, None; V. Saurit, None; I. Petkovic, None; A. Bertoli, None; E. Catay, None; C. Leoni, None;
I. Exeni, None; B. Pons-Estel, None; S. Paira, None; G. Bovea Castelblanco, None; M. De la Sota, None;
D. Pereira, None; G. Medina, None; A. Granel, None; M. Larroude, None; A. Alvarez, None; S. Agüero, None;
C. Pisoni, AbbVie/Abbott, Pfizer, Elea Phoenix, International League of Associations of Rheumatology; M. Sacnun,
None; E. Velozo, None.
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Background/Purpose: To assess the risk of major adverse cardiovascular events (MACEs) and venous thromboembolism
events (VTEs) among patients initiating a Janus kinase inhibitor (JAKi) (tofacitinib and baricitinib) versus adalimumab in a large
real-world population of patients with rheumatoid arthritis.

Methods: We conducted a nationwide population-based cohort study of the French national health data system, the
exposed group initiating a JAKi and non-exposed group initiating adalimumab. We included all individuals who had their first
dispensation of a JAKi or adalimumab between July 1, 2017 and May 31, 2021, and had rheumatoid arthritis with no history
of cardiovascular diseases. The primary endpoints were the occurrence of a MACE or VTE. Weighted hazard ratio (HRw) val-
ues were estimated with the inverse probability of treatment weighting method to account for confounding factors.

Results: The cohort included 14,632 patients: 7,972 and 6,660 in the exposed (mean age 58.5 years, female 80.1%) and
non-exposed (mean age 54.6 years female 72.2%) groups. During follow-up, 40 and 28 MACEs and 62 and 24 VTEs
occurred in the exposed and non-exposed groups, respectively. Risk of MACEs for the exposed versus non-exposed group
was not significant: HRw 1.1 [95% CI 0.6-1.7] (p=0.84), nor was risk of VTEs significant: HRw 1.3 [0.8-2.1] (p=0.23). Despite
a lack of power, results were consistent among patients aged 65 years or older with at least one cardiovascular risk factor.

Conclusion: This study provides reassuring data regarding the risks of MACEs and VTEs in patients initiating a JAKi versus
adalimumab, including patients at high risk of cardiovascular diseases.

Disclosure: L. Hoisnard, None; L. Pina Vegas, None; R. Dray-Spira, None; A. Weill, None; M. Zureik, None;
E. sbidian, None.
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Background/Purpose: The need to control the burden of musculoskeletal (MSK) conditions is not reflected in policies and
practices across the globe. This study aims to identify requisite components to strengthen health systems in response to the
rising burden of MSK conditions to guide strategy development, adaptable for global-level and/or national-level health
systems.

Methods: The MSK and broader health and policy communities were engaged to inform the co-design of a blueprint for a
global strategy. A 3 phase design was utilized. Participants were recruited through intentional sampling of representatives
of international organizations involved in MSK health care, health systems strengthening, and patient advocates (phase 1).
In phase 3 open recruitment was leveraged through professional networks and social media.

• Phase 1: qualitative study with virtual semi-structured interviews with international key informants (KIs) and verbatim transcripts
analyzed using grounded theory approach.

• Phase 2: scoping review of national health policies to identify MSK policy trends and foci across the 30 most populated nations.
Documents evaluated using content analysis to identify themes and subthemes.

• Phase 3: informed by phases 1–2, a global two-round eDelphi where panellists rated and iterated a framework of priorities and
detailed components/actions, including identification of essential actions. Round 1-feedback on the logic model and components
was sought using quantitative ratings (analysed using the RAND UCLA approach) and free text fields. Round 2-revised framework
rated for value and credibility using a Likert scale (1-5) and to identify elements that were ‘essential, desirable, or unsure’.

Results: Phase 1: 31 KIs representing 25 organisations sampled from 20 countries (40% low- and middle-income (LMIC)).
Inductively derived themes used to construct a logic model consisting of 5 guiding principles, 8 strategic priority areas and
7 accelerators for action.

Phase 2: Of 165 documents identified, 41 (24.8%) from 22 countries (88% high-income countries) and 2 regions met the
inclusion criteria. 8 overarching policy themes, supported by 47 subthemes, were derived, aligning closely with the logic
model.
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Phase 3: 674 panellists from 72 countries (46% LMICs) participated in Round 1 and 439 (65%) in Round 2. 59 components
were retained with 10 (17%) identified as essential for health systems globally and 15 (25%) identified specifically for LMICs.
97.6% and 94.8% of panellists agreed or strongly agreed the framework was valuable and credible for health systems
strengthening.

Ultimately, a framework of 8 pillars and 59 components was proposed. The pillars for health systems strengthening were
1) Engaging, empowering and educating communities 2) Leadership, governance and shared accountability, 3) Finan-
cing approaches, 4) Service delivery, 5) Equitable access to medicines and technologies, 6) Workforce, 7) surveillance, 8)
Research and innovation.

Conclusion: An empirically derived framework, co-designed and strongly supported by multi-sectoral stakeholders, can
now be used as a blueprint for global and country-level responses to improve musculoskeletal health.

Disclosure: A. Briggs, None; A. Woolf, None; C. Huckel Schneider, None; H. Slater, None; J. Jordan, None;
S. Parambath, None; J. Young, None; S. Sharma, None; D. Kopansky-Giles, None; S. Mishra, None; K. Akesson,
Amgen, UCB, Astellas Pharma; K. Dreinhoefer, None; N. Betteridge, Amgen, Pfizer; L. March, Pfizer.

Abstract Number: 0725

Utility of Repeat Extractable Nuclear Antigen Antibody Testing- a
Retrospective Audit

Ai Li Yeo1, Samar Ojaimi2, Michelle Leech3 and Eric Morand4, 1Monash Health and Monash University, Melbourne,
Australia, 2Monash Health, Melbourne, Australia, 3Monash University, Melbourne, Australia, 4Monash University,
Victoria; Department of Rheumatology, Monash Health, Melbourne, Australia

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (0724–0751) Health Services Research Poster II
Session Type: Poster Session B
Session Time: 9:00AM–10:30AM

Background/Purpose: Autoantibodies to extractable nuclear antigens (ENA) are frequently ordered during the diagnostic
workup of suspected autoimmune connective tissue diseases. There are no current guidelines for repeat test ordering.
The objective of this study was to assess the utility of repeat ENA testing after an initial negative result.

Methods: This was a retrospective study conducted in a single, multicentre tertiary health network in Melbourne, Australia.
Results of all ENA tests, performed using a Luminex bead assay, were extracted from the hospital laboratory information
system. For patients who had a change in ENA result from negative to positive, clinical information was obtained from the
hospital records regarding new diagnosis of an antinuclear antibody (ANA)-associated rheumatic disease (AARD).

Results: A total of 23,438 ENA tests were performed in 19,603 patients from 29th July 2013 to 28th September 2020. Most
results 20,918 (89.2%) were negative with 215 (0.9%) being equivocal. Of the 2,305 positive tests, the most common ENA
auto-antibody specificity detected was anti-Ro52 (1,185, 51.4%). 2,636 of 19,603 patients (13.4%) had more than one ENA
test performed during the study period. Of these, most (2,523, 95.7%) had stable ENA results with no change compared to
the first test. Only 53 patients (2.2%) had an ENA result that changed from negative to positive. Excluding patients with pre-
existing rheumatic conditions and those under 18, there were five new AARD found in the remaining 34 patients.

1444



Conclusion: ENA test results rarely change or result in a new diagnosis of an AARD.

Disclosure: A. Yeo, None; S. Ojaimi, CSL Behring; M. Leech, None; E. Morand, AbbVie/Abbott, Amgen, AstraZe-
neca, Biogen, Bristol-Myers Squibb(BMS), Eli Lilly, Genentech, GlaxoSmithKlein(GSK), Janssen, Novartis, Servier,
UCB, EMD Serono, Billerica, MA, USA.
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Background/Purpose:Most children with juvenile idiopathic arthritis (JIA) are treated with medications that require medica-
tion safety monitoring labs. Recommended laboratory testing includes a creatinine level. However, 87.5% of our baseline
visits had a basic metabolic panel (BMP) ordered instead of a creatinine alone. The difference in cost for ordering a serum
creatinine versus a BMP is $31. The monetary difference in matched net revenue per unit, a better estimate of healthcare
cost, is $12.09. This leads to increased healthcare costs to the hospital, payers, and families. Our project aim was to
increase the ordering of a creatinine rather than a BMP in patients with non-systemic JIA needing methotrexate, leflunomide,
and/or biologic medication safety lab monitoring in the Rheumatology Clinic from 12.5% to 80% in 8 months.

Methods: Education was provided to physicians on medication monitoring recommendations and cost differences between
ordering a creatinine versus a BMP. We created process maps to analyze all the different ways that our patients get labs
done. We incorporated this project in our pre-visit planning process. Our primary interventions involved updates to our elec-
tronic medical record (EMR): 1) addition of creatinine order to our ‘Favorites’, ‘Quick Orders’, and ‘Power Plan’ for internal
orders; 2) addition of creatinine to our external laboratory order template; and 3) addition of creatinine to our infusion order
sets. We did a sampling of 40 patients each month to collect data on our process measure, which was the percent of
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patients with JIA taking methotrexate, leflunomide, TNF inhibitors, abatacept, and/or tocilizumab who had a creatinine alone
checked rather than a BMP for medication monitoring safety laboratory tests and created a run chart to review and track our
performance over time.

Results: Our 6-months of baseline data from April to September 2021 had a median of 12.5% of visits having a creatinine
alone checked instead of a BMP (Figure 1). Data from October to December 2021 were 65-78%, and we have consistently
surpassed our goal of greater than 80% of patients having creatinine ordered since January 2022. There were no unin-
tended consequences noted during our project.

Conclusion: Our project optimized laboratory medication safety monitoring in JIA patients by eliminating unnecessary tests
to save costs and advance value-based care. Our primary interventions of education and EMR modifications allowed for
standardization of laboratory test ordering. Some physicians in our group have expanded this project with other changes
to their laboratory test ordering practice that could lead to decreased cost without sacrificing patient safety.

Run chart demonstrating the percent of JIA patients with creatinine ordered instead of BMP. The blue line represents the
monthly data, and the black line is the baseline median.

Disclosure: J. Harris, None; L. Favier, None; E. Fox, None; M. Holland, None; C. Hoffart, None; M. Ibarra, None;
J. Jones, None; L. Harris, None; A. Cooper, None.
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Background/Purpose: Osteoporosis (OSP) is common, carries high morbidity, significant cost and remains underrecog-
nized and undertreated by health care providers (1). At a university-based academic health system in Southern California,
a Fracture Liaison Service (FLS) has been established to ensure secondary prevention. A dedicated OSP clinic was estab-
lished in 2018. OSP specialists regularly provide education and collaboration with PCPs and IM residents rotate through a
two-week OSP rotation. It would be expected that primary prevention (PP) of OSP fractures be higher than the national rate
of � 16% (2). The objective of this study is to examine how PP of fragility fractures is addressed in an academic health sys-
tem with a dedicated OSP treatment and education team.

Methods: The outpatient electronic medical records of adults who qualified for OSP treatment based on FRAX score or T
score between January and May 2022 were reviewed. Basic demographic information was noted. Patients with prior OSP
fracture were excluded. The medical specialty of the physician referring for BMD testing was noted. Whether the patient
was offered treatment was noted as were rates of treatment acceptance.
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Results: 201 patient charts were reviewed, all qualifying for treatment. Seventy-four patients (37%) were on OSP treatment
at time of chart review and 127 (63%) weren’t (Table 1). Differences between groups in age, ethnicity and lowest T score
were not significant. For most untreated patients (70.8%) the DXA was not the first showing OSP. Rheumatologists were
most likely to treat patients for OSP (46% of providers) and more likely to use biologics for severe OSP (Table 2). Almost half
of the ordering physicians who did not treat when required were Family Medicine (48%). 58% of the patients who were
treated were seen in the OSP clinic. 31.5% were seen in the OSP clinic but not treated. Only 9.4% of the untreated patients
were offered treatment according to documented clinical notes.

Conclusion: This is an ongoing study. PP at our academic center surpassed the national average by 21%. Given the rela-
tively higher rates of treatment in those either cared for by an OSP clinic or rheumatology, having access to providers with
OSP experience is beneficial for patients. Significant care gaps remain. Areas of further study include determining reasons
for not treating, including investigating PCP comfort with biologic use in OSP. The fact that 31.5% of untreated patients
who were seen by an OSP specialist were not treated points toward treatment refusal rather than offering. Documentation
of offering treatment in the notes may be lacking. Availability of OSP specialists increases primary prevention in OSP.

Table 2: High Risk Osteoporosis Patients (T-score ≤ -3.0)

Table 1: Comparison of Treated vs. Not Treated Osteoporosis Patients
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Background/Purpose: Fibromyalgia syndrome (FMS) is a condition characterized by diffuse, widespread, persistent mus-
culoskeletal pain in multiple regions of the body. While FMS is more prevalent amongWhite women than other racial groups,
little is known about variation in FMS experience and symptomology between population cohorts. This secondary data anal-
ysis examines self-reported pain in a racially diverse cohort of women with FMS over the course of 10 weeks assessing their
responses to a guided imagery intervention.

Figure 1: Differences in Pain Interference and Pain Severity Scores between Black and Non-Black Women with Confirmed Diagnosis of Fibromy-
algia Over a 10 week Guided Imagery Intervention*
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Methods: As reported in the parent study (Menzies et al., 2014), the Brief Pain Inventory (BPI) was administered to
70 women (21 Black and 50 White) at baseline, after 6 weeks, and after 10 weeks. The BPI includes 2 dimensions: pain
severity and pain interference with functions. Two-sample t-tests and mixed effects, time series regression models were
used to examine racial difference in pain severity, interference, and treatment response. Regression models included indica-
tors for age, race, income, duration of symptoms, treatment group, pain reported at baseline, smoking, alcohol use, comor-
bid conditions, and time. Treatment response was tested using race/treatment and race/time interactions.

Results: On average, Black women experienced significantly higher pain severity (5.52, sd=2.13) and pain interference
(5.54, sd=2.74) than White women (severity 4.56, sd=2.08; interference 4.72, sd=2.76) (interference: t=1.92, p= 0.05;
severity: t=2.95, p=0.00). Disparities persisted at all three observation points. Regression models indicated that even after
controlling for differences in age, income, and previous pain levels, Black women had on average 0.26 (SE=0.065) higher
pain severity and 0.36 (SE=0.078) higher pain interference than Whites. Low-income earners also experienced 2.02
(SE=0.38) and 2.19 (SE=0.46) higher pain severity and interference, respectively, than other earners. Results were robust
to inclusion of behavioral and comorbidity controls.

Conclusion: Black women and low-income earners experienced significantly higher levels of pain severity and interference
throughout the study duration and had a lower dose response to the intervention. Differentials were robust to inclusion of
demographic, health, and behavioral characteristics. These findings suggest that external or contextual factors could play
a role in individual pain perception among women with FMS.

Disclosure: V. Menzies, None; M. Jacobs, None.
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Background/Purpose: Patients/proxies (Pts) complete patient reported outcome measures (PROMs) to inform their
healthcare team about their health status. PROMs completed by Pts prior to their appointment assist their healthcare pro-
viders to prepare for their upcoming visit. Since there are many validated PROMs, knowing which instruments are used
allows for the comparison of PROMs across institutions. We aimed to a) determine what PROMs are being completed, b)
understand the operational process to completing PROMs, and c) understand the facilitators and barriers to collecting
PROMs.
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Methods: A REDCap survey was sent to the lead representative for each Pediatric Rheumatology-Care and Outcomes
Improvement Network (PR-COIN) site. Quantitative data were analyzed using descriptive statistics and qualitative data were
thematically analyzed.

Results: All 23 PR-COIN sites responded to the survey. PROMs are collected by 21/23 (91%) sites (Table 1). Pain intensity
score, morning stiffness and the Child Health Assessment Questionnaire (CHAQ) were the top three collected PROMs for
clinical and research purposes. Interestingly, the patient global assessment was collected more often for research only pur-
poses rather than clinical only purposes.

Respondents indicated that PROMs were collected using both paper and/or electronic methods, with the majority of sites
collecting PROMs only on paper. Respondents estimated that staff spent three minutes administering PROMs compared
to six minutes for Pts to self-administer. PROMs were administered by clinical, research and front desk staff, as well as vol-
unteers. More than 3/4 respondents said Pts could also self-administer PROMs. PROMs were usually completed by either
patient or parent mostly before or during the appointment, with more than half of the Pts at each site completing the PROMs
(Figure 1).
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PROMs were manually scored at most sites by clinical or research staff, or volunteers. Respondents estimated that clinical
or research staff took about four minutes to enter scores into the electronic medical records (EMR). Although some sites
reported their Pts could complete their PROMs electronically, 5/12 (42%) sites reported that scores could not automatically
be imported into the patient’s EMR.

Respondents indicated that availability of human resources, training and culture were the greatest facilitators, whereas lim-
ited time and lack of staff were the greatest barriers to PROMs completion.

Conclusion: Pts complete a variety of PROMs either by paper or electronically. The process of administering and scoring of
PROMs vary across sites. Electronic completion with direct upload into the EMR could improve the PROMs collection pro-
cess, as would creating a culture that is supported by trained staff. The alignment of PROMs and the collection of responses
using similar scales would facilitate the network’s ability to compare patient reported outcomes. The results from this survey
informed recent updates to the PR-COIN registry’s data fields.

Disclosure: Y. Goh, None; E. Morgan, None; M. Ryan, None; B. Gottlieb, None; N. Pan, None.
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Background/Purpose: Anxiety and depression are three times more common in children with childhood onset-systemic
lupus erythematosus (cSLE) compared to their peers, and both are associated with increased healthcare utilization, poor
medication adherence and school performance, worse outcomes and quality of life, and difficulty with transition to adult
care. Lack of sufficient services for mental health (MH) care in cSLE is well-recognized in pediatric rheumatology. Lack of
adequate resources is the most commonly reported barrier to screening for MH diseases and accessing care. We received
grant funding to create a new position called a Mental Health Care Navigator (MHCN) to improve our MH screenings,
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referrals, and treatment for patients with cSLE who are seen at our Pediatric Rheumatology Clinic. Here, we present our new
program and preliminary findings.

Methods:We hired an experienced clinical social worker for the MHCN role. Patients with cSLE are screened for depression
and anxiety. Patients 12+ complete the Patient Health Questionnaire for Adolescents (PHQ-A) and the General Anxiety
Disorder-7 (GAD-7); patients ages 8-11 complete the Center for Epidemiological Studies Depression Scale for Children
(CES-DC) and Screen for Child Anxiety Related Disorders (SCARED) every 6 months at their routine rheumatology appoint-
ment. Depending on screening results, the MHCN facilities referrals to community MH providers or specialists at the Univer-
sity if needed (Figure 1). We are collecting outcome metrics including rates of MH screening, meeting with the MHCN,
referrals and no-shows. Next steps include collecting hospitalization rates, medication adherence, and patient/family and
provider perception of the MHCN program. We are also conducting four MH Training Sessions for pediatric rheumatology
clinic staff.

Results: Since the initiation of the program 6 months ago, the MHCN has met with 42/61 (69%) patients with cSLE in
83 encounters. We have screened 29/61 (48%) for depression and anxiety, and we have referred 7/29 (24%) to MH services
after screening; 11/29 (38%) had MH services prior to screening. The MHCN is also developing culturally competent patient
educational materials, coordinating community support groups, and helping patients gain access to advocacy foundations.
We have completed 1 of 4 MH training sessions for pediatric rheumatology providers.

Conclusion: cSLE is a complex disease and is associated with high rates of MH diagnoses . Despite this, patients face
many barriers to accessing MH services. We created a new program using a MHCN to help patients overcome these bar-
riers and to educate rheumatology providers. In the short time since the start of the program, the MCHN has met with the
majority of our patients with cSLE, created a standardized MH screening program, and is developing a variety of resources
for patients and families. We anticipate that our outcome metrics will demonstrate that this model is effective. This prelimi-
nary program can provide a model for other centers seeking to improve MH service utilization. With additional funding, we
plan to expand the program to assist other pediatric rheumatology patients with complex disease and MH care needs.

Figure 1. Process for mental health screening and referrals.
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Background/Purpose: Patients with rheumatic and musculoskeletal diseases (RMDs) require a tailored follow-up that is
limited by the capacity of healthcare professionals. The implementation of innovative tools such as digital solutions in clinical
practice may contribute to optimal manage patients with RMDs. We developed a study to test the feasibility and acceptance
of Adhera Precision Digital Companion Platform™ for real-time monitoring of electronic patient reported outcomes (ePROs)
in patients with rheumatoid arthritis (RA) and spondyloarthritis (SpA).

Methods: Digireuma was a 6-month prospective study including patients with RA and SpA, using the digital Precision Digital
Companion Platform, Adhera® for Rheumatology. During follow-up, patients were asked to report disease specific ePROs
on a pre-established basis in the mobile solution. In addition, flares, changes in medication and recent infections were avail-
able to be reported at any time. Two rheumatologists monitored these outcomes, and patients were contacted for online or
face-to-face interventions when deemed necessary by clinicians (Figure 1). Assessment measures included patient global
assessment (PGA) of disease activity, self-reported tender joint count (sr-TJC), self-reported swollen joint count (sr-SJC),
Health Assessment Questionnaire (HAQ) and pain visual analogue scale (VAS) for patients with RA; PGA, sr-TJC, sr-SJC,
BASDAI, and ASAS-HI for patients with SpA. All measures were delivered every two weeks, avoiding two questionnaires

Figure 1. Digital monitoring in the study powered by Adhera® for Rheumatology. Screenshots in top depict the mobile interface (left) and clinical
web application (right).
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on the same day. Usability of the digital solution was measured by the Net-Promoter Score (NPS) and through qualitative
telephone interviews.

Results:Out of 46 recruited patients, 41 (18/22 (82%) RA, 23/24 (96%) SpA) downloaded and used the mobile solution and
37 (80%) submitted at least one ePROs entry. Mean (SD) age was 47 (13) and 43 (9) years in the RA and SpA groups,
respectively. 14/18 (77%) patients with RA and 8/23 (35%) with SpA were female. ePROs measurements completion rates
and overall results for RA and SpA patients that completed any data during follow-up are shown in Table 1. Follow-up
results of ePROs that were assessed in both RA and SpA are shown in Figure 2. Patients with RA completed an average
of 27 ePROs during follow-up, whereas patients with SpA completed a median of 16. Regarding alerts, 25 patients gener-
ated a total of 36 alerts, of which 32 were flares (17 RA, 15 SpA), 2 problems with medication and 2 infection/other.
26 (72.2%) of the alerts were managed remotely, 7 (19.4%) required a face-to-face intervention and in 3 (8.3%) did not
respond before the consultation. Regarding usability and patient satisfaction, 34 patients provided telephonic qualitative
feedback, and 14 responded to the online NPS. Overall acceptance was good: 33/34 patients acknowledged that they

Figure 2. Follow-up results of ePROs that were assessed in both RA and SpA

Table 1. Onboarded patient engagement and results of e-PROs
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would recommend the solution, while 9/14 were considered promoters according to the NPS. The overall rating of these
14 patients for the app was 4.3 out of 5 stars.

Conclusion: This study shows that the use of a digital health solution is feasible in clinical practice. Based on these prelim-
inary results, the next step will be to further implement this solution in a multicentric setting to analyze the added value for
monitoring patients.

Disclosure: D. Benavent, Jannsen, Novartis; L. Fern�andez-Luque, AdheraHealth Inc; M. Sanz-Jard�on, None;
V. Navarro-Comp�an, AbbVie, Eli Lilly, Janssen, Merck/MSD, Novartis, Pfizer, UCB Pharma; P. Altur, AdheraHealth
Inc; E. Calvo, None; L. Lojo, None; A. Balsa, Bristol-Myers Squibb(BMS), Gebro-Pharma, Novartis, Roche, UCB, Pfi-
zer, AbbVie/Abbott, Galapagos, Gilead, Sandoz, Lilly, Nordic; C. Plasencia-Rodriguez, None.
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Background/Purpose: Varicella zoster virus (VZV) infection can be associated with significant morbidity in immunosup-
pressed individuals. However, infections of VZV are often documented in unstructured fields (e.g., clinical notes). Natural lan-
guage processing (NLP) methods are increasingly being explored in healthcare to efficiently label unstructured data related
to medication safety outcomes. In this study, we utilized NLP methods to capture and classify VZV infection into active or
historical occurrences using EHR data from a large academic center.

Methods: We used structured and unstructured data from an EHR with over 800,000 patients from a university-based
health system from 2012-2019. Individuals prescribed an immunosuppressant with ≥ 2 encounters in the EHR ≥ 30 days
apart were selected. For training purposes, we used a 20/80 train-test split. A rule-based text-mining algorithm (CLEVER)
was first used to identify positive mentions of VZV across clinical notes of this patient population (Figure 1). Using these pre-
processed notes, next we determined if a clinical note contained a zoster vaccine or disease mention of the zoster virus. We
applied tokenization, lemmatization, and stemming before using the Bag of Words (BOW) Model in order to find the fre-
quency of the word ‘vaccine’ and its related forms (ex. vaccination, immunization). We further classified disease mentions
as either active occurrences or historical occurrences using a k-nearest neighbor (KNN) classifier. Data on antiviral medica-
tions to treat zoster infection and corresponding dosage information within 30 days of the clinical note mention were
obtained from structured fields and also included in the model. We evaluated our approach by calculating the sensitivity,
specificity, and accuracy (proportion of mentions correctly classified) of the BOW model and the KNN classifier in the test
set which was manually chart reviewed.
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Results: The training set and test set included data from 16,344 individuals, 27,977 notes, and 36,042 medication orders.
Demographics of these individuals are described in Table 1. Using the BOW model, we were able to categorize zoster vac-
cine versus disease mentions with an accuracy of 92%. Our KNN classifier achieved an accuracy of 64% in classifying his-
torical versus active occurrences of zoster infection. Sensitivity and specificity results relating to the two models are shown
in Table 2.

Conclusion: The application of NLP used in this study was able to achieve a high accuracy rate in terms of determining zos-
ter vaccine versus disease mentions within our clinical note database. However, there is still room for improvement in clas-
sifying historical versus active occurrences of VZV infection in patients. Results demonstrate the ability to create
automated processes that will streamline the labeling of clinical notes for use in clinical research. In the future, adding more
features in the KNN classifier as well as preprocessing the dataset even further may help improve performance.

Automated labelling pipeline for clinical notes.

Demographics of individuals receiving immunosuppressants in the dataset (N=16,344).
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Predictive performance of the BOW model and the KNN model.

Disclosure: A. Ho, None; Z. Izadi, None; G. Schmajuk, None; J. Yazdany, AstraZeneca, Gilead, Bristol-Myers
Squibb(BMS), Aurinia, Astra Zeneca, Pfizer; S. Tamang, None; M. Gianfrancesco, Pfizer.

Abstract Number: 0733

Median Patient Global Assessment Varies Far More According to FAST4
(fibromyalgia Assessment Screening Tool) and MDS2 (MDHAQ
Depression Screen) on a Single MDHAQ (multidimensional Health
Assessment Questionnaire) Than According to Primary Diagnosis

Theodore Pincus1, Kathryn Gibson2, Juan Schmukler1, Tengfei Li3 and Joel Block1, 1Rush University Medical Center,
Chicago, IL, 2Liverpool Hospital, Sydney, Australia, 3Georgetown University, Washington, DC

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (0724–0751) Health Services Research Poster II
Session Type: Poster Session B
Session Time: 9:00AM–10:30AM

Background/Purpose: Patient global assessment (PATGL) is a component of DAS28 (disease activity score 28) and
CDAI (clinical disease activity index) to assess patients with rheumatoid arthritis (RA), ASDAS (ankylosing spondylitis
disease activity score) in axial spondyloarthritis (AxSpA), DAPSA (disease activity in psoriatic arthritis) in psoriatic arthri-
tis (PsA), and other indices. PATGL generally reflects inflammatory activity in selected patients in clinical trials, who may,
however, be fewer than 20% of all patients in routine care. PATGL and index scores may be elevated in the absence of
inflammation due to fibromyalgia (FM) and/or depression (DEP). These conditions may be easily diagnosed but are often
underrecognized. A feasible quantitative tool to identify FM or DEP could clarify interpretation of high PATGL and index
scores in routine care, e.g., for treat-to-target, is available from 2 validated indices within a single multidimensional
health assessment questionnaire (MDHAQ), fibromyalgia assessment screening tool (FAST4) which agrees ~90% with
2011 revised FM criteria, and MDS2 (MDHAQ depression screen) agrees ~80% with reference HADS-D (hospital anx-
iety and depression scale–DEP). We analyzed patients seen in routine rheumatology care at two settings on different
continents according to FAST4 and MDS2

Methods: The MDHAQ is a 2-page patient self-report questionnaire administered to all patients with all diagnoses in routine
rheumatology care at two sites. The MDHAQ includes a 0-10 pain VNS, 0-10 fatigue VNS, 0-3.3 DEP query, self-report 0-54
patient painful joint count, 60-symptom checklist including DEP, medical history queries, and FAST4 and MDS2 indices.
FAST4 indicates FM if 3/4 of: pain VNS ≥6/10, fatigue VNS ≥6/10, self-report painful joint count ≥16/54, and/or symptom
checklist ≥16/60. MDS2 indicates DEP if 0-3.3 DEP response is ≥2.2 OR positive DEP on the symptom checklist. Median
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and interquartile range (IQR) for PATGL was computed according to primary diagnoses in patients who were FAST4-/
MDS2-, FAST4+/MDS2-, FAST4-/MDS2+, and FAST4+/MDS2.

Results: Median PATGL in 928 unselected patients was 5.0 at both sites (range of medians of specific diagnoses 3.0-6.5,
other than primary FM) (Table), higher in non-inflammatory vs inflammatory diagnoses, e.g, 5.0 at both sites in RA and
6.0-6.5 in OA (Table). Median PATGL was 3.0 and 3.3 in FAST4-/MDS2- patients (range 2.0-4.5 except primary FM), 5.0
in FAST4/MDS2+ (range 3.0-6.0 except if only 1 patient in category), 8.0 in FAST4+/MDS2- (range 6.5-9.0), and 8.0 in
FAST4+/MDS2+ patients (range 6.5-10.0), similar at both sites.

Conclusion:Median 0-10 PATGL was 2-3-fold higher in FAST4+/MDS2+ patients than in FAST4-/MDS2-. Similar patterns
were seen with most diagnoses other than for FM in primary FM, higher in non-inflammatory than in inflammatory diagnoses.
These patterns were similar patterns at 2 independent sites on 2 continents. Differences according to FAST4 and MDS2 to
screen for FM and DEP were considerably greater than according to any primary diagnosis, feasibly recognized on a single
MDHAQ.

Disclosure: T. Pincus, Medical History Services, LLC, Medical History Services LLC; K. Gibson, Eli Lilly Pty Ltd;
J. Schmukler, None; T. Li, None; J. Block, None.

Table:Median patient global assessment in 928 patients with various rheumatic diagnoses at 2 sites, according to 2 feasibly collected and scored
indices within a multidimensional health assessment questionnaire (MDHAQ), fibromyalgia assessment screening tool (FAST4) and MDHAQ
depression screen (MDS2) *=Only 1 patient in category, NA=No patient in category
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Among Persons Living with HIV in Peru: A National Physician Survey
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Garcia5 and Evelyn Hsieh3, 1Yale University School of Public Health, New Haven, CT, 2Facultad de Medicina Alberto
Hurtado de la Universidad Peruana Cayetano Heredia, Lima, Peru, 3Section of Rheumatology, Allergy and Immunology,
Yale School of Medicine, New Haven, CT, 4Ministerio de Salud, Lima, Peru, 5Epidemiology, STD, and HIV Unit, School of
Public Health, Universidad Peruana Cayetano Heredia, Lima, Peru
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Background/Purpose: As they age, persons living with HIV (PLWH) are at increased risk for osteoporosis due to chronic
infection and antiretroviral therapies (ART). In Peru, the physicians who provide ART are the primary point of medical care

Figure 1. Osteoporosis Practice Patterns and Specific Management Strategies Physicians were asked: “If you had a patient with osteoporosis,
what actions would you take?” (1A) Histogram of osteoporosis-related practice patterns categorized from physician free responses to the ques-
tion above. (1B) Histogram of specific management strategies categorized from physician free response to the question above. “Non-
antiresorptive therapy” included diet and exercise counseling, vitamin prescriptions, nutrition and/or physical therapy referral. “Specialist Referral”
included the following specialties: rheumatology, endocrinology, orthopedics, gynecology, geriatrics, internal medicine. “Evaluate and manage
underlying causes” included reviewing or changing the ART regimen, evaluating diet, and/or ordering laboratory tests such as calcium and vitamin
D. “Prescribe anti-resorptive therapy” included any anti-resorptive medication. “Non-standard care” included collagen pills or counseling
weight loss.
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for PLWH, however there is no data on their management of osteoporosis and no national guidelines. To understand the
osteoporosis management landscape, we studied self-reported comfort scores and practice patterns among HIV providers
in partnership with Peru’s National HIV, STI and Hepatitis Program.

Methods:HIV providers working in the public sector with Peru’s National HIV, STI and Hepatitis Program were eligible
to participate in this cross-sectional survey study. Physicians were identified via the Program’s provider registry, as
well as by the Program’s Coordinators from 21/25 regions of Peru. Survey domains included: (1) sociodemographic
characteristics (2) comfort level with osteoporosis prevention, diagnosis, and treatment (4-point Likert scale: no cer-
tainty, little certainty, certain, very certain), (3) osteoporosis-related screening patterns [use of the fracture risk
assessment tool (FRAX) and dual-energy x-ray absorptiometry (DXA)], and (4) osteoporosis-related practice pat-
terns, which was an open ended question later categorized as: “no management,” “physician specialist referral
only,” and “direct management (with or without physician specialist referral).” Specific management strategies
described were categorized as: “non-antiresorptive therapy” (vitamins, counseling, nutritionist, or physical therapist
referral), “antiresorptive therapy,” “physician specialist referral,” “evaluate/modify underlying causes,” and “non-
standard care.”

Results: Of the 167 physicians identified during recruitment, 78 volunteers completed a telephone survey administered
by a trained research assistant (mean age 45.8±9.3; 26% women; 61% were from coastal regions, 18% mountains,
and 21% jungle). There were 61 Infectious Disease physicians and 17 Generalists/Internists seeing on average 105
±116 HIV patients per month. Only 4% reported being very comfortable with osteoporosis-related prevention, diagno-
sis, and treatment, whereas the proportion of physicians with no or little comfort were 47%, 40%, and 52% in each
domain respectively. The majority (91%) of physicians did not use the FRAX tool, and (73%) reported that ≤ 25% of
patients who met age criteria were screened with DXA. However, 78% of physicians reported engaging in some degree
of direct osteoporosis management, including counseling, evaluation of underlying causes, pharmacologic manage-
ment, and referral for co-management.

Conclusion: This study provides a unique national perspective on existing osteoporosis management for PLWH in Peru.
Although most surveyed physicians perform a degree of direct osteoporosis-related management, many report a low com-
fort level and few use screening tools. These findings highlight important areas for future physician support and training, as
well as the necessity of practical osteoporosis guidelines that are applicable in resource-limited settings to support healthy
aging in PLWH around the world.

Disclosure: R. Slotkin, Global Health Equity Scholars (FIC D43TW010540); C. Granda Calder�on, None; D. Cabrera,
None; C. Benites Villafane, None; P. Garcia, None; E. Hsieh, None.
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Facilitators and Barriers to Weekly Monitoring of Disease Activity with
Electronic Patient Reported Outcomes: A Focus Group Study of Patients
with Inflammatory Arthritis

Jim Wiegel1, Bart Seppen2, Michael Nurmohamed3, Marieke ter Wee4 and Wouter Bos1, 1Reade Rheumatology Center,
Amsterdam, Netherlands, 2Vrije Universiteit | Reade, Amsterdam, Netherlands, 3Amsterdam University Medical Center,
Kortenhoef, Netherlands, 4Amsterdam University Medical Centers, Vrije Universiteit, Amsterdam, Netherlands
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Background/Purpose: Telemonitoring disease activity with electronic patient reported outcomes (ePRO’s) may reduce the
workload of rheumatic care by decreasing outpatient clinic visits. However, low adherence to reporting ePRO’s is frequently
observed which opposes the adoption and benefits of telemonitoring. The objective here is to identify facilitators and barriers
to weekly monitoring of disease activity with ePRO’s, which could ultimately be used to optimize the adherence of telemoni-
toring disease activity.

Methods: Patients with rheumatoid arthritis (RA), psoriatic arthritis (PsA), or ankylosing spondylitis (AS) that recently partic-
ipated in one of the two telemonitoring studies with ePRO’s (SEMORA trial or DICODE cohort) were invited to participate in
focus group discussions (FGD). In both studies, patients used the ‘MijnReuma Reade’ smartphone application to report a
weekly modified Multidimensional Health Assessment Questionnaire (mdHAQ) that includes the Routine Assessment of
Patient Index Data 3 (RAPID3). Thematic analysis identified factors to continue or stop telemonitoring disease activity.

Figure 1. The themes and subthemes emerged from the thematic analysis.
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Results: A total of 22 patients participated in three focus group discussions, of which 16 (73%) were diagnosed with RA,
4 (18%) with PsA, and 2 (9%) with AS. Mean age was 64 years (SD 10) and 12 (55%) were women. The analysis identified
7 themes and 5 subthemes (see figure 1). 1) Improved insight into the disease activitywas a facilitator to continue monitoring
of disease activity, while 2) experiencing no bene � ts from reporting ePRO’s acted as a barrier. 3) Providing a clear picture of
the rheumatic disease activity was important for patients, but some questions were perceived too general, resulting that
non-rheumatic symptoms could influence the results, what patients experienced as a barrier. 4) Discussing the results with
their rheumatologist during outpatient clinic visits acted as a facilitator; but patients got discouraged when the results were
not discussed. 5) Questionnaire frequency was a facilitator when the disease activity was high or fluctuating, but a barrier
when it was low or stable. 6) Importance of a physical appointment acted as a facilitator when the consequence of reporting
ePRO’s was skipping a clinic visit. However, some patients stressed the importance of physical appointments, irrespective
of the severity of the disease activity. The 7) user experience acted as a barrier when patients encountered bugs with the
app, but the low effort of reporting the ePRO, and prompt notifications when a new ePRO was available were facilitators.

Conclusion: The results suggest that providing patients a clear benefit from providing ePROs such as skipping visits; tailor-
ing questionnaire frequency to disease activity; using disease specific ePRO’s; training rheumatologists in communicating
ePRO results during consultations; and optimizing the user experience of the used app could be successful strategies to
improve adherence to telemonitoring disease activity with ePRO’s.

Disclosure: J. Wiegel, None; B. Seppen, None;M. Nurmohamed, AbbVie/Abbott;M. ter Wee, None;W. Bos, Pfizer,
Sanofi, Novartis.
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Awareness of EULAR Offerings and Unfamiliarity with Course Content as
a Major Barrier – a EULAR Funded European Survey
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1Medical University of Vienna, CeMSIIS - Center for Medical Statistics, Informatics, and Intelligent Systems, Section for
Outcomes Research, Vienna, Austria, 2Medical University of Vienna, CeMSIIS - Center for Medical Statistics, Informatics,
and Intelligent Systems, Section for Outcomes Research, Wien, Austria, 3Pain and Rehabilitation Centre, and
Department of Health, Medicine and Caring Sciences, Linköping University, Linköping, Sweden, 4Department of
Neurobiology, care sciences and society, Karolinska Institutet, Stockholm, Sweden, 5Department of Alicante General and
University Hospital, Alicante, Spain, 6Department of Rheumatology, Aarhus University Hospital, Denmark. Department
of Clinical Medicine, Aarhus University, Aarhus, Denmark, 7Division of Rheumatology, Faculty of Medicine, University of
Debrecen, Debrecen, Hungary, 8Department of Balneology, Rehabilitation and Rheumatology, Research Center for the
Assessment of HumanMotion, Victor Babes University of Medicine and Pharmacy, Timisoara, Romania, 9Department of
Child and Adolescent Psychiatry/Psychology, Erasmus MC University Medical Center, Rotterdam, Netherlands,
10Rheumatology department – Centro Hospitalar e Universit�ario de Coimbra, Health Sciences Research Unit: Nursing
(UICISA: E), Nursing School of Coimbra, Coimbra, Portugal, 11Joint Rheumatology Programme, National and Kapodistrian
University of Athens, Athens, Greece, 12Department of Polish Rheuma Federation “REF” - member of EULAR PARE,
Warsaw, Poland, 13Center of Rheumatology, East Tallinn Central Hospital, Tallinn, Estonia, 14Department of the Finnish
Society of Rheumatology Nurses, Helsinki, Finland, 15Department of Department of Rheumatology, Centre Hospitalier
Universitaire Vaudois, Lausanne, Switzerland, 16RN at Rheumatology Department, Centro Hospitaler e Universit�ario de
Coimbra Professor at Nursing School of Coimbra, Coimbra, Portugal, 17Department of Orthopaedics, Rehabilitation
Medicine and Physical Therapy, Leiden University Medical Center, Leiden, Netherlands, 18National Advisory Unit on
Rehabilitation in Rheumatology (NKRR) Division of Rheumatology and Research Diakonhjemmet Hospital, Oslo,
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Background/Purpose: Health professionals in rheumatology (HPRs) should participate in post-graduate or continuous
education to update and advance their knowledge and skills. This can improve patient outcomes and increase quality of
care.1 EULAR aims to become a leading provider of postgraduate education for HPRs. The aims of this study were to eval-
uate the current motivations for participating in postgraduate education of HPRs, identify barriers and facilitators for partici-
pation in postgraduate education, and evaluate participation in the current educational offerings of EULAR for HPRs across
Europe.

Methods: An online survey was developed and distributed in collaboration with the EULAR Standing Committee of Educa-
tion and Training (ESCET) and the Paediatric Rheumatology European Society (PReS). The questionnaire was translated by
national HPR representatives in 24 languages to cover the 25 national member organisations. Barriers were assessed using
5-point Likert scales, higher scores representing higher barriers. Quantitative data were analysed using descriptive statistics.
In addition, we ran the Latent Dirichlet Allocation (LDA) on the answers to the open questions. LDA is an unsupervised prob-
abilistic topic modelling technique that extracts the meanings of a pre-defined number of topics. Design of the survey and
reporting of results were done according to the Checklist for Reporting Results of Internet E-Surveys (CHERRIES).

Figure 1:Worldmap of the respondents in this survey. The graph below shows the distribution of the HPRs’ responses according to geographical
distribution
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Results: The online questionnaire was accessed 3,589 times but only 667 complete responses were recorded. HPRs from
34 European countries responded to the survey; 80% of whom were women. The highest-ranked educational need was
prevention, including lifestyle interventions and professional development. Although EULAR was well known among HPRs,
only 32.1% of HPRs in adult care and 18.6% of HPRs in paediatric care have ever heard of the EULAR School of Rheuma-
tology (Table A). The main barriers to participation in EULAR’s educational offerings were identified by HPRs in adult care
and in paediatric care (respectively) as: the unfamiliarity with the course content (3.48 [±1.50]; 3.92 [±1.46]), the associated
costs (3.44 [±1.35]; 3.69 [±1.28]) and English language (2.59 [±1.50]; 2.80 [±1.34]).

Conclusion: EULAR is well-known by HPRs in Europe, however, awareness of educational offerings is low and barriers to
participation are numerous. To become the leading provider of postgraduate training by 2023, EULAR could use a "fran-
chise" model that can be tailored to local conditions. This could be achieved by strengthening national organizations by
actively involving them in the development of training programs and disseminating these programs and offerings through
their networks.

Disclosure: L. Sperl, None; T. Stamm, AbbVie/Abbott, Roche, Sanofi Genzyme, Takeda, Novartis; M. Andrews,
None; M. Bjork, None; C. Boström, None; J. Cappon, None; J. de la Torre, None; A. de Thurah, None; A. Domj�an,
None; R. Dragoi, Pfizer, Elly Lilly, Sandoz, Abbvie, Secom, EwoPharma; F. Estévez-L�opez, None; R. Ferreira, None;
G. Fragoulis, None; J. Grygielska, None; K. Kõrve, None; M. Kukkurainen, None; C. Madelaine-Bonjour, None;

Table A: Feedback on EULAR. Data are presented separately for HPRs in adult and paediatric care; except for the filter questions, no mandatory
questions were included in the survey. To clarify the number of responses per question, the number of valid answers for each question was
reported.
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A. Marques, None; J. Meesters, None; R. Moe, None; E. Moholt, None; E. Mosor, None; C. Naimer-Stach, None;
M. Ndosi, None; P. Pchelnikova, None; J. Primdahl, None; P. Putrik, None; A. Rausch-Osthoff, None;
H. Smucrova, None; M. Testa, None; L. van Bodegom, None; W. Peter, None; H. Zangi, None; O. Zimba, None;
T. Vliet Vlieland, None; V. Ritschl, None.
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Background/Purpose: Rheumatologic conditions such as lupus and others tend to present more aggressively in patients
of Hispanic and African American ethnicity. There are multiple reasons why it is difficult to recognize dermatological manifes-
tation in people of color. It could be due to varied presentation, lack of representation in medical textbooks, educational cur-
ricula, and web-based medical resources which have been proven in multiple studies. (1,2) Ignoring skin manifestations can
lead to delay in diagnosis contributing to morbidity and mortality in patients. Our study goals were to calculate the self-
reported confidence levels of residents in diagnosing various skin lesions across different Fitzpatrick skin types. As well as
explore the reasons for difficulty in diagnosing rashes in people of color among a diverse group of residents catering to a
population composed of predominantly African- American and Hispanic ethnicity.

Table 1: Percentage of responders who are confident about diagnosing various skin lesions in different Fitzpatrick skin types (n=27)
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Methods: We created and distributed a survey among internal medicine residents in a city hospital in the Bronx, to further
characterize the level of confidence that they have towards diagnosing common rheumatologic related rashes in different
types of skin. Aside from demographic personal information, subjects were asked to grade on a scale from 1 to 5 how con-
fident they feel recognizing these rashes on the different types of skins based on the Fitzpatrick classification (Type 1 to 6).
Descriptive statistics were used to express the percentage of residents feeling either confident (options 3-4-5 from the Likert

Figure 1: Reason for lack of confidence in diagnosing common skin lesions in rheumatologic disease

Table 2: Comparison of median confidence score between Fitzpatrick type 1 and type 6 skin across different skin lesions.
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scale) or not confident (options 1-2 from the Likert scale) based on the different skin types as well as the reasons affecting
their confidence. Median and Means were used to describe continuous and ordinal variables.

Results: 27 residents in various stages of training responded to the survey. The percentage of responders who are confi-
dent about diagnosing various skin lesions in different Fitzpatrick skin types is tabulated in table 1. Across all lesions, a higher
percentage was confident about diagnosing the lesions in lighter skin color (Fitzpatrick type 1-4) compared to darker skin
(type 5-6). Consistent with this trend the median self-reported confidence score on Likert scale was higher in type skin com-
pared to type 6 skin (Table 2). Lesser number of respondents were confident about diagnosing heliotrope rash and shawl
sign compared to other lesions. This trend remained similar across all skin types. 74.1% percent of responders identified a
lack of visual exposure during training and 77% identified lack of experience as the most common reason for the lack of con-
fidence in making a diagnosis. 51.8 % identified skin color, 25.9 % identified lack of interest in the field and 14.8% identified
lack of theoretical knowledge.

Conclusion: In general terms for the most common skin findings in rheumatologic conditions, confidence level are lower for
darker tones of skin. The most common reasons attributed to these findings were lack of experience, lack of visual expo-
sure. Training with more educational materials in darker skin color can be targeted to improve the confidence level in identi-
fying skin lesions in darker skin.

Disclosure: N. Jinjolava, None; J. Cano, None; G. Peringeth, None; A. Mehta, None; T. Syed, None.
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Background/Purpose: Chronic musculoskeletal (MSK) pain is a common, burdensome symptom of many rheumatic dis-
eases (RD). Certain health behaviors (i.e. smoking cessation and physical activity) are associated with improvement in
MSK pain among patients with RD, while psychological comorbidities (e.g. depressive symptoms) may worsen pain. Inte-
gration of behavioral health (BH) services directly into Rheumatology clinics may promote desirable health behaviors
and treatment of psychological comorbidities, ultimately improving patient outcomes. Maximal efficacy of such BH services
depends, in part, on stakeholder (including providers) input during program development. The purpose of this study is to
characterize Rheumatology provider attitudes and preferences toward integrated BH services in the management of chronic
MSK pain in RD.

Methods: UT Southwestern (UTSW) Rheumatology providers were invited to participate in semi-structured interviews that
solicited perspectives on 1) the impact of health behaviors and psychological comorbidities on chronic MSK pain and RD
outcomes, 2) logistic preferences for integrating BH services within the clinics and 3) perceived barriers to integration of
BH services. Participants also completed a survey for demographic data and quantitative ratings of the desirability of specific
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BH services. Interviews were summarized and analyzed using Rapid Qualitative Analysis (RQA) and matrix analysis tech-
niques to identify thematic domains.

Results: Interviews were conducted via TEAMS video with UTSW Rheumatology providers (n=12, 11 MD’s and 1 APRN,
8 women, mean years in practice 17.1 with SD of 9.4). RQA yielded four thematic domains (see Figure 1). All participants

Table 1: Illustrative Quotes According to Thematic Domain

Figure 1: Thematic Domains
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believed health behaviors (particularly physical activity) and mental health impact patients’ pain experience. Participants
reported limited time and expertise to address BH independently and desired co-location in clinic and same-day availability
of integrated BH services. Participants identified factors associated with systems, providers, patients and/or the BH Special-
ist as potential barriers to integrating BH services. See Table 1 for illustrative quotes.

Conclusion: The Rheumatology providers interviewed in this study recognize the impact of health behaviors on chronic
MSK pain in patients with RD. They envision integrated BH services that maximize efficiency and convenience for both
patients and providers. Data from this study will inform the development of protocols for integration of a BH Specialist in
UTSW Rheumatology Clinics. Results and subsequent protocol development may generalize to other specialties where
patients experience chronic pain.

Disclosure: D. Patterson, None; J. Link-Malcolm, None; M. Ghebranious, None; U. Makris, None.

Abstract Number: 0739

Effect of Tailored Self-Management Interventions on Health Outcomes in
Individuals with Chronic Musculoskeletal Conditions

EllenWang1, Isabel Rodrigues2 and Linda Li3, 1University of British Columbia, Arthritis Research Canada, Vancouver, BC,
Canada, 2McMaster University, GERAS Centre for Aging Research, Hamilton, ON, Canada, 3University of British
Columbia, Vancouver, BC, Canada

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (0724–0751) Health Services Research Poster II
Session Type: Poster Session B
Session Time: 9:00AM–10:30AM

Background/Purpose: Self-management, has been recognized as an essential component of successful chronic muscu-
loskeletal (MSK) management; yet existing reviews of self-management interventions have found only modest effects. Tailor-
ing is the act of aligning and tuning components of the intervention to the unique characteristics of an individual. Thus,
tailored self-management interventions account for patient needs, preferences, and values; and improve the perceived rel-
evance of knowledge, problem-solving, symptom management, healthy behaviours, patient-provider communication, and
use of community resources. Our aim is to determine the effect of tailored self-management interventions on health out-
comes for individuals living with chronic MSK conditions.

Methods: We searched 5 databases (MEDLINE, EMBASE, CINAHL, PsycINFO, CENTRAL) and appropriate grey literature
(i.e., Open Science Database, ProQuest Dissertations and Theses) for articles published up to January 31st, 2022. Two
independent reviewers screened the titles/abstracts and reviewed the full articles of those meeting eligibility. Studies were
eligible if they were available in English and included 1) individually prescribed interventions based on subjective and objec-
tive assessments; 2) participants with an existing chronic MSK condition (ICD-10); 3) a non-tailored or usual care control.
We conducted meta-analyses for the outcomes of pain, physical function, and quality of life. Methodological quality was
evaluated using the Cochrane risk-of-bias tool.

Results: Our search yielded 1558 articles; of those, 26 articles (described 20 unique interventions) met the eligibility criteria.
All 20 were randomized controlled trials (RCTs) and included participants with inflammatory arthritis, osteoarthritis, and
chronic pain conditions. Interventions were multimodal and 90% included a combination of self-management education,
exercise/physical activity, or cognitive/behavioural counselling. Pain was assessed by Visual Analogue Scale/Numeric
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Figure 1 - Pain

Figure 2 - Physical Function
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Rating Scale (VAS/NRS) and Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) pain. Combining
3 studies with 456 participants, a moderate effect was found in VAS/NRS pain with a SMD= -0.59 [95% CI: -0.78, -0.40,
p< 0.001]. Combining 3 studies with 564 participants a small effect was found in WOMAC pain, SMD= -0.12 [95% CI:
-0.46, 0.23, p= 0.50] (Fig 1). 5 RCTs with 1181 participants evaluated physical function. The pooled analysis of WOMAC
physical function and Short Form Health Survey physical component found a small effect, SMD= 0.07 [95% CI (-0.06,
0.21), p= 0.29] (Fig 2). 3 RCTs with 731 participants evaluated quality of life (QoL). The pooled analysis of Assessment of
QoL, Rheumatoid Arthritis QoL and EuroQol 5 Dimension 3 Levels found a small effect, SMD= 0.07 [95% CI: -0.07, 0.22,
p= 0.34] (Fig 3). All meta-analyzed interventions were at high risk of bias for participant blinding.

Conclusion: Tailored self-management interventions were found to have a moderate effect on VAS/NRS pain; and non-
significant effects on WOMAC pain, physical function, and quality of life. More research is needed to determine the optimal
combination of modalities.

Disclosure: E. Wang, None; I. Rodrigues, None; L. Li, None.
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Background/Purpose: Hemophagocytic lymphohistiocytosis (HLH) is a rare, life-threatening, hyperinflammatory syndrome
caused by overproduction of proinflammatory cytokines, e.g., interferon gamma (IFNγ). Secondary HLH (sHLH), a subtype
of HLH, occurs with underlying disease or triggers (rheumatologic disease, malignancy, infection, or iatrogenic). Emapalu-
mab, a fully human monoclonal antibody that neutralizes IFNγ activity, was approved by FDA in November 2018 for patients
with primary HLH with refractory, recurrent, or progressive disease or intolerance to conventional therapy. Off-label use of
emapalumab in sHLH has been reported. The REAL-HLH study assessed real-world treatment patterns among patients
treated with emapalumab.

Methods: A retrospective medical chart review conducted across 33 US hospitals identified patients treated with ≥1 dose of
emapalumab between November 20, 2018, and October 31, 2021. Data on the subpopulation of patients with sHLH
extracted from time of emapalumab initiation to end of data availability, death, or study end (December 31, 2021) are
presented.

Results:Of 105 patients enrolled, 57 (54.3%) patients had a presumed sHLH diagnosis (mean age [±SD; range] = 10.4 [7.6;
0.14-30] years). Majority of patients were non-white (63.2%) and male (52.6%). At diagnosis, mean age (±SD; range) was
9.3 (7.5; 0.12-27) years and 15 of 17 (88.2%) patients with available data met ≥5 of 8 HLH-2004 diagnostic criteria. Under-
lying disease or triggers were identified in 53 (93%) patients of which 22 (41.5%) had a single trigger and 31 (58.5%) had
multiple triggers. Infections (60.4%), malignancy (34%), rheumatologic disease (20.8%), and iatrogenic (11.3%) were the
most common associated triggers. Epstein-Barr virus (34.4%) was the most common infection. At time of emapalumab ini-
tiation, 91.2% of patients had received or were receiving other treatments for HLH, including corticosteroids; 62.5% of
patients were in the intensive care unit. Emapalumab was mainly initiated for treatment of refractory (42.1%), progressive
(29.8%), and recurrent (14.0%) disease. Median (range) time to emapalumab initiation from HLH diagnosis was 16.5
(1-2278) days. Median (range) treatment duration with emapalumab was 38 (1-397) days. Median (range) emapalumab
starting dose was 1.1 (0.7-5.9) mg/kg and cumulative treatment dose was 21.3 (1-336.5) mg/kg. Median (range) maximum
administered emapalumab dose was 2.3 (0.7-12.5) mg/kg.

Conclusion: This is the first study to report real-world treatment patterns with emapalumab use across a diverse patient
population with sHLH. A pivotal clinical trial of emapalumab in patients with sHLH and underlying rheumatologic disease is
ongoing (NCT05001737).

Disclosure: C. Allen, Sobi Inc, Genentech; S. Chandrakasan, SOBI; M. Jordan, Sobi; J. Leiding, Bluebird bio, Hori-
zon Therapeutics, Sobi, ADMA Biologics, Pharming; A. Oladapo, Sobi Inc; P. Pednekar, Sobi; K. Walkovich, Sobi
Pharmaceutical, X4 Pharma, Horizon Pharma, Pharming Group, AstraZeneca; J. Yee, Sobi Inc..
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Background/Purpose: Sodium-glucose co-transporter 2 inhibitors (SGLT2i, dapagliflozin, canagliflozin, and empagliflozin)
are a class of oral hypoglycemic medication for management of Type II diabetes mellitus (T2D), also demonstrated to lead to
weight loss, decrease atherosclerotic cardiovascular risk, improve heart failure, reduce proteinuria, and prevent progression
to end-stage renal disease (ESRD) in patients with chronic kidney disease. SGLT2i could have multiple benefits for patients
with autoimmune rheumatic diseases (ARD), however these patients have not been included in clinical trials. Thus, we exam-
ined recent SGLT2i prescribing patterns for patients with ARD compared to patients without ARDs.

Methods: Using a centralized data registry from a large multihospital healthcare systemwe identified subjects with a ≥2 ICD-
10 diagnostic codes for at least one of eight autoimmune rheumatic diseases prescribed dapagliflozin, canagliflozin, or
empagliflozin between 1/1/2016 and 12/10/2021. Each ARD patient was matched by age, sex, and race to a control with-
out ARD who was prescribed the same SGLT2i. Demographic and clinical data were collected on all subjects via data reg-
istry requests and electronic medical record review. Data comparison was conducted using Fisher exact tests and Chi-
square analysis.

Results: We identified 488 total patients with ARD, including 265 rheumatoid arthritis, 97 psoriatic arthritis, 61 systemic
lupus erythematosus, 34 Sjögren’s, 53 inflammatory myositis, 24 scleroderma, and 9 mixed connective tissue disease.
386 were prescribed empagliflozin, 54 dapagliflozin, and 48 canagliflozin. The majority (77.25%) of this ARD population
had T2D. A large proportion had kidney disease (58.40%), obesity (36.48%), and heart failure (32.17%) at the time of SGLT2i
prescription (Table 1.). When compared to matched controls without ARD, ARD patients had more obesity (p=0.003), CKD
(p=< 0.001), and heart failure (p=0.09) (Table 2.).

Conclusion: To our knowledge, this is the first study to examine prescribing patterns of SGLT2i in individuals with systemic
ARD, a population historically excluded from studies of this nature. These findings suggest that SGLT2i may be prescribed in
cases of more serious illness in patients with ARD compared to patients without ARD. More research is needed to identify
differences in outcomes between these two populations to justify these differences in prescribing patterns.

Disclosure: E. Oakes, None; J. Ellrodt, None; M. Choi, AstraZeneca, MitogenDx, mallinckrodt, Janssen, AbbVie/
Abbott, Alimentiv, Amgen, AVIR Pharma Inc, BioJAMP, Bristol-Myers Squibb(BMS), Celltrion, Ferring, Fresenius Kabi,
McKesson, Mylan, Takeda, Pendopharm, Pfizer, Roche; H. Guan, None; K. Costenbader, Eli Lilly, Janssen, Amgen,
AstraZeneca Pharmaceuticals LP, GlaxoSmithKline(GSK), Gilead, Exagen, Neutrolis, Cel-Sci, Alkermes.
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Background/Purpose: In the COVID era, telemedicine has assumed an increasing role in rheumatology care, yet ques-
tions remain about its comparative effectiveness and satisfaction relative to in-person care, which we are studying in a
randomized clinical trial (RCT) entitled EVOLVE (NCT04704544). Conducting clinical trials on telemedicine are limited by
possible participation bias. We sought to describe and compare the characteristics of patients who enrolled in EVOLVE
vs. those who were contacted but did not enroll at one academic medical center in the Deep South.

Methods:We used the rheumatology clinic appointment list to identify established patients age ≥18 years with a rheumatic
disease with at least 2 clinic visits including ≥1 in-person visit in the last 18 months. Research assistants reviewed electronic
health records of potentially eligible patients and contacted them by phone to assess acceptability of participating in either a

* Beta estimates were multiplied by 10 for age and 25 for distance from clinic when we calculated the corresponding change in chance of enrolling.
§Area Deprivation Index State decile from 1 (least disadvantaged) to 10 (most disadvantaged); k National percentile from 1 (least disadvantaged) to
100 (most disadvantaged), missing for 120 participants. Race/ethnicity “Other” includes Hispanic/Latino, Asian, Native American, American Indian
or Alaska Native, or not listed. Other medications include allopurinol, colchicine, IVIG, and anti-fibrotics (nintedanib, pirfenidone). Other medica-
tions were not included in the multivariable model due to small sample size.
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telemedicine or in-person visit with their rheumatologist. Patients without equipoise for either visit type were excluded.
We used descriptive statistics and reported mean (SD), median (interquartile range) or frequency (percentage) to sum-
marize patient characteristics. In addition to age, sex, and race/ethnicity, we analyzed the association of covariates with
enrollment status including socioeconomic disadvantage (Area Deprivation Index), distance from a participant’s pri-
mary residence to clinic, and medication use. Variables with p≤0.3 in the univariable analysis or of biologic significance
(e.g., sex and race/ethnicity) were considered in a multivariable logistic regression model to examine factors associated
with RCT enrollment. This project was approved by the UAB Institutional Review Board with a waiver of informed con-
sent (IRB-300006553).

Results: From August 2021 to May 2022, 885 patients were contacted by phone. Of these, 331 persons, mean
(SD) age 56.8 (15.3) years, 17% men, 34.7% non-Hispanic Blacks were not enrolled in the study (Table 1). Reasons
for exclusion included patient preference for a visit type, travel distance to clinic, not wanting to be surveyed post-clinic
visit, reported need for an in-office procedure, among others. Those who were enrolled vs. not were well balanced by
sex, race/ethnicity, and level of socioeconomic disadvantage. In multiple regression analysis in which the outcome
was study enrollment, every 10 years of increased age was associated with a 12.3% decrease in chance of enrolling
(p=0.01) and every 25 miles of increased distance from clinic was associated with a 8.9% decrease in chance of enroll-
ing (p=0.04) in the RCT.

Conclusion: We found that patients who enrolled in the EVOLVE RCT of telemedicine vs. in-person visits were youn-
ger and lived closer to the rheumatology clinic. Our findings suggest that older individuals and those living further from
our academic medical center may be underrepresented in this telemedicine trial, however enrollment is ongoing. This
study also illustrates good generalizability to other groups, such as those characterized by sex, race/ ethnicity, and
area deprivation index. These data will inform recruitment efforts for clinical trials involving telemedicine.

Disclosure: L. Jackson, BHOF; K. Aaron, None; J. Yazdany, AstraZeneca, Gilead, Bristol-Myers Squibb(BMS), Aur-
inia, Astra Zeneca, Pfizer; S. Goglin, None;D. Perez, None;D. Chae, None;M.Margaretten, None; F. Mugeta, None;
N. Techarukpong, None; E. McNeeley, None;G. Cutter, AI Therapeutics, AMO Pharma., Astra-Zeneca,, Avexis Phar-
maceuticals, Biolinerx, Brainstorm Cell Therapeutics, Bristol Meyers Squibb/Celgene, CSL Behring,, Galmed Pharma-
ceuticals, Green Valley Pharma, Horizon Pharmaceuticals, mmunic, Mapi Pharmaceuticals LTD, Merck, Mitsubishi
Tanabe Pharma Holdings, Opko Biologics, Prothena Biosciences, Novartis, Regeneron,, Sanofi-Aventis, Reata
Pharmaceuticals, Alexion, Antisense Therapeutics, Biogen, Clinical Trial Solutions LLC, Genzyme, Genentech, GW
Pharmaceuticals/Jazz, Klein-Buendel Incorporated, Merck/Serono, Osmotica Pharmaceuticals, Perception Neurosci-
ences, Protalix Biotherapeutics,, Recursion/Cerexis Pharmaceuticals, Roche, SAB Biotherapeutics; k. saag, Horizon
Therapeutics, SOBI, Shanton, AbbVie/Abbott; M. Danila, UCB, Pfizer.
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Background/Purpose: Home based telehealth (HBT) visits, where a patient is located at home with a remote provider,
became common during the COVID-19 pandemic. Patients now request HBT, even though in-person visits are possible.
We conducted a systematic literature search with narrative synthesis on the use of HBT in rheumatology with the aim of
informing the clinical practice of rheumatology using HBT.

Methods:We searched Cochrane, PubMed, and Web of Science databases using a pre-defined search strategy (Figure 1).
A total of 2269 articles were retrieved and then subjected to further review (Figure 2). Two independent reviewers assessed
whether the articles specifically addressed our objectives of determining HBT suitability, choosing telehealth-appropriate
disease outcome measures, and identifying instruments suitable for measuring patient acceptance of HBT. Data was then
extracted for a narrative summary and gap analysis.

Results: Seventeen studies and four abstracts met inclusion criteria and were included in the synthesis. Study heterogeneity
precluded a meta-analysis. The key findings were as follows: Two studies support the use of pre-visit triage for new patients
with inflammatory back pain and for early inflammatory arthritis by using telephone survey tools and enrolling Spondyloar-
thropathy patients for inflammatory back pain and rheumatologist-diagnosed inflammatory arthritis patients as control
groups, respectively. Two survey studies reported providers had good acceptance of HBT for stable patients compared

Figure 1: Search Strategy used to Retrieve Telehealth Articles
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to more active patients or more complex presentations. Four studies reported successful use of remotely collected disease
activity measures and PROs and reported concordance between PROs (RAID and RAPID3) with DAS-28 in low disease
activity but not higher disease activity states. Another study supported the use of protocolized serum uric acid management
in gout via telehealth visits. Two studies examined reported that telehealth satisfaction was generally high but was lower with
increasing patient age.

Conclusion: A systematic literature search for articles addressing HBT in rheumatology provides useful, albeit limited, data
as to how HBT can safely and effectively complement in-person care for certain rheumatologic conditions, particularly
inflammatory arthritis, and gout. The data also provides some guidance on the appropriate selection of patients for tele-
health. Further, the data highlights key gaps that future research should address such as creating strategies to identify
patients whose health needs can be adequately addressed by HBT and optimizing methods to collect PROs and disease
activity measures during HBT.

Disclosure: A. Peck, None; R. Grainger, AbbVie/Abbott, Janssen, Novartis, Pfizer, Cornerstones; J. Curtis, Amgen,
Bristol-Myers Squibb (BMS), CorEvitas, IlluminationHealth, Janssen, Lilly, Myriad, Novartis, Pfizer, Sanofi, UCB,
Aqtual, Bendcare, FASTER, GlaxoSmithKlein (GSK), Labcorp, Scipher, Setpoint, United Rheumatology, AbbVie, Arthri-
tisPower; J. Cush, None; N. Soares, None; N. Davuluri, None; W. Nowell, Global Healthy Living Foundation, AbbVie
Inc., Amgen, Eli Lilly; S. Sodhi, None; D. Grauer, None; N. Fortune, None; S. Venkatachalam, None; D. Kirby, None;
J. Alper, None; K. Gavigan, None; L. Stradford, Global Healthy Living Foundation; D. Curtis, Global Healthy Living
Foundation; S. Venuturupalli, Horizon Pharma USA, Inc., Kezar Life Sciences, Inc., Mallinckrodt, Inc., Navidea Bio-
pharmaceuticals, Inc., Pfizer (Current), Bristol-Myers Squibb(BMS), Argenx, Janssen.

Abstract Number: 0744

University of North Carolina and Piedmont Health Collaborative Tele-
Rheumatology Project to Optimize Rural Health Specialty Access

Leah Bettner1, Eli Tiller2, John Doughton2, Rumey Ishizawar1 and Alfredo Rivadeneira1, 1University of North Carolina at
Chapel Hill, Division of Rheumatology, Allergy and Immunology, Thurston Arthritis Research Center, Chapel Hill, NC,
2University of North Carolina Department of Family Medicine, Piedmont Health Services, Chapel Hill, NC

Figure 2: Process Used to Retrieve Relevant Articles & Abstracts
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Background/Purpose: Telemedicine can offset barriers rural minority populations face for rheumatology care. However,
implementing virtual health technology is challenging as broadband adoption is lower among rural residents, minority popu-
lations, and adults with low income and education attainment.1 With support from the Arthritis Foundation, this pilot project
started in January 2022 utilizing telehealth visits between the University of North Carolina (UNC) Rheumatology Clinic and
Piedmont Health Services (PHS), a federally qualified health center serving rural North Carolina (NC) patients. Our aims are
to 1) improve rheumatology access for a racially/ethnically diverse and/or socioeconomically disadvantaged rural population,
and 2) empower community providers to manage rheumatic disorders.

Methods: Patients were triaged to the program if there was 1) prior rheumatologic diagnoses with lost to rheumatology spe-
cialty care follow-up, 2) new rheumatic symptoms with transportation and/or financial barriers, and 3) established care
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directly to this tele-rheumatology program. Monthly clinic sessions were conducted via shared visits between the on-site
PHS provider and patient with the virtually connected off-site UNC rheumatology attending and fellow. The PHS provider
relayed objective data and conducted the physical exam with rheumatology guidance over video. The rheumatologists com-
pleted the medical history and provided recommendations. After each visit 5-point Likert surveys assessed patient satisfac-
tion, PHS provider confidence and satisfaction, and UNC provider satisfaction. Patient surveys collected self-reported
demographic data. Rheumatology attendings and fellows facilitated monthly virtual didactic sessions in an open-forum. After
didactic sessions, 5-point Likert surveys assessed audience satisfaction.

Results: Between January and April 2022, 23 patient encounters were completed. To date, 19 patient surveys were
returned for analysis. Patients were self-reported as largely female, Hispanic, and Spanish-speaking. Evaluation for RA
was commonly reported, and most patients were seen within 1 month (Table 1). Patients reported high satisfaction scores
and noted the virtual platform saved them time traveling to UNC (Table 2). Post-visit PHS provider satisfaction and confi-
dence scores and UNC provider satisfaction scores were high (Table 3). PHS provider responses to post-didactic surveys
on the 5-point Likert scale were high ranging from 4.2-4.4.

Conclusion: This pilot supported by the Arthritis Foundation is a unique partnership in NC which expands rheumatology
access to a rural minority population with high satisfaction scores reported in the first quarter. Our collaborative tele-
rheumatology model allows for timely specialty care and alleviates barriers relating to transportation, insurance coverage,
and broadband access. In addition, focused didactic sessions and shared care visits engage and empower rural community
primary care providers to manage common rheumatic diseases. We are operating in 2 of the 12 PHS sites and envision the
program expanding to other rural NC sites.1. Anderson, Monica, et al. "10% of Americans don’t use the internet. Who are
they?." (2019).

Disclosure: L. Bettner, None; E. Tiller, None; J. Doughton, None; R. Ishizawar, None; A. Rivadeneira, None.
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Background/Purpose: The coronavirus disease 2019 (COVID-19) pandemic caused a widespread and emergent use of
telemedicine outpatient visits to avoid patient exposure to the SARS-CoV-2 virus. Telemedicine may have the benefit of
improving missed appointment by making clinic visits more accessible, especially in patients of low socioeconomic status.
We completed a retrospective cohort study in patients with systemic lupus erythematosus (SLE) of low socioeconomic sta-
tus managed at a county system hospital in Houston, TX.

Methods:We performed a retrospective analysis of SLE patients in the Harris Health System (HHS), a fully integrated health-
care system that provides care to residents of Harris County, Texas. This patient population has 87% of patients who are
uninsured or have public insurance. We identified established patients with SLE (seen at least once by rheumatology prior
to enrollment in the cohort) who were seen between September and November both in 2019 (pre-COVID-19) and 2020
(during pandemia). The primary outcome was missed clinic visit appointments. The secondary outcome was successful lab-
oratory testing utilization, defined as complete blood count, comprehensive metabolic panel, urine studies, complements,
and anti-double stranded DNA within 30 days before or after each completed visit. As patients may have had visit appoint-
ments in multiple years, we performed generalized estimate equations (GEEs) to adjust for this, along with multivariable logis-
tic regression models to adjust for covariates (age, gender, race, ethnicity, and utilization of SLE-related prescribed drugs at
the initial visit in the period).

Results: 157 patients were included. Most were female (90.4%), Hispanic (49.3%), and had a median age of 43. Our anal-
ysis included 771 in-person visits and 182 telemedicine visits. Patients who had telemedicine visits were more likely to be
older and prescribed mycophenolate mofetil and glucocorticoids. The no-show rate for in-person visits in 2020 was
16.2% versus 5.5% for telemedicine (p = 0.002). After multivariable adjustment, there was a significantly decreased odds
of no-shows for telemedicine versus in-person clinic appointments (Odds Ratio (OR) 0.39, 95% CI 0.20-0.77), which also
persisted in a subgroup analysis of patients seen at least once in 2019 and 2020 (OR 0.31, 95 CI 0.14-0.69). We also found
that telemedicine visits were associated with increased utilization of urine tests compared to in-person visits (97.3% versus
86.9%, p< 0.001). Utilization for other laboratory studies, including a composite outcome, was similar for both types of visits.

Conclusion: In conclusion, this study shows that the use of telemedicine during the initial phase of the COVID-19 pandemic
was associated with a low rate of missed appointments without affecting laboratory utilization. Telemedicine may be a
potential strategy to improve continuity of care amongst patients with SLE, especially those with socioeconomic and access
to healthcare barriers.

Disclosure: S. Bruera, None; K. Staggers, None; M. Suarez-Almazor, Eli Lilly, Pfizer, Celgene, ChemoCentryx, Gil-
ead; S. Agarwal, None.
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Background/Purpose: During the pandemic, vulnerable patients such as those with lupus nephritis (LN) faced the difficult
choice between COVID-19 infection risk during a clinic visit and postponing the needed care. An option would be to adopt
telemedicine (TM). Despite being widely adopted, the evidence supporting the use of TM in rheumatology has been limited.
Thus, we conducted a pragmatic trial comparing Telemedicine and standard in-person follow-up (FU) in patients with LN
(“Tele-LN”). We primarily aimed to evaluate the effectiveness to maintain disease activity control using TM compared to con-
ventional in-person outpatient FU. The secondary objectives were to compare the patient reported outcomes, safety and
cost-of-illness between the 2 modes of health care delivery.

Methods: This was a 1-year, randomized controlled trial conducted at a regional hospital in Hong Kong. From 5/2020,
patients with a diagnosis of SLE according to the 2019 EULAR/ACR classification criteria followed up at the LN clinic were
invited to participate. Patients needed to possess the technology for conducting a TM visit. Participants were randomized
1:1 to either TM (TM group) or standard FU (SF group). Patients randomized to receive TM FU were scheduled for real-time
video consultations. Patients in the SF group received standard in-person outpatient care. An in-person clinic consultation
could be arranged as requested by the patients or clinicians. Similarly, a TM consultation could be arranged as required.

Results: At the end of the study (12/2021), 70 patients in the TM group and 71 patients in the SF completed one-year FU
(Figure 1). There were no baseline differences between the 2 groups Table 1. The results with respect to the primary and
major secondary end points are provided in Table 2. At 1 year, similar proportion of patients in the TM group and SF group

1482



were in lupus low disease activity state (LLDAS) or remission. SLE disease activity indices including SLEDAI-2k, PGA, pro-
teinuria amount and serum anti-ds-DNA level remained similar between the 2 groups. There were no differences in the SF-
36, lupusQoL and HADS scores between the 2 groups except a slightly higher HAQ in the TM group at the end of the study.
The overall patient satisfaction score was higher in the TM group. At the end of the study, 67.9% of the overall participants
agreed to use TM as a mode of future FU. Although the mean indirect costs of illness were numerically higher in the SF
group, the out-of-pocket costs for health care services other than those provided by the public sector were similar between
the two groups. The total number of FU was similar in the 2 groups. However, significantly more patients in the TM group
requested change mode of FU. The proportion of patients requiring hospitalization was also higher in the TM group. Not
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being in LLDAS at baseline was the independent predictor of hospitalization (OR 3.4, 95%CI 1.20-9.65). None of the partic-
ipants has been tested positive for COVID-19 throughout the study.

Conclusion: The results of the study suggest that TM delivered care could help maintaining disease control and psychoso-
cial wellbeing during the pandemic, but it needs to be complemented by physical visits as required, particularly in those with
unstable disease.

Disclosure: H. SO, None; E. Chow, None; I. Cheng, None; X. Lau, None; T. Li, None;C. Szeto, None; L. Tam, AbbVie,
Amgen, Boehringer-Ingelheim, Eli Lilly, GlaxoSmithKlein(GSK), Janssen, Novartis, Pfizer, Sanofi, AstraZeneca.
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Background/Purpose: Immunosuppressive medications generally predispose patients to greater risk of serious complica-
tions upon COVID-19 infection. This study was initiated to assess whether individual drugs may limit the efficacy of vaccina-
tion and predispose to breakthrough infection.

Methods: All patients followed at SUNY Upstate Medical University who has received at least one dose of COVID vaccine
(Moderna or Pfizer or Johnson & Johnson) between 1/2020 and 12/2021 were included. Breakthrough infection was deter-
mined by positive COVID-19 PCR at 2 weeks or later following vaccination. Patient not on systemic immunosuppression
were compared with patients on systemic immunosuppression. Patients on single immunosuppression were compared
with patients on no systemic immunosuppression. Chi-square test was performed for statistical analysis.

Results: Total 135165 patients were identified to have received at least one dose of COVID vaccine, among those
7857 had breakthrough infection, which is 5.8%. 11331 patients were on systemic immunosuppression (can be single
or multiple), and 531 of them developed breakthrough infection, which is 4.6%. 123834 patients were not on any sys-
temic immunosuppression, and 7236 of them developed breakthrough infection, which is 5.9%. The difference is sig-
nificant with p = 8.56E-8.

Table 1. comparing breakthrough infection of COVID 19 with and without systemic immunosuppression
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We further compare patients without systemic immunosuppression to patients on only one immunosuppression to see if
there is a difference among single immunosuppressive medication. Most immunosuppression when used as single agent
didn’t change the breakthrough infection significantly including synthetic DMARDs and biologics. Surprisingly, hydroxychlor-
oquine and methotrexate when used as single agent is associated with a significant lower risk of breakthrough infection. Cal-
cineurin inhibitor (cyclosporin/tacrolimus) was the only immunosuppression associated with significant increase risk of
breakthrough infection when used as single agent. All biologic studied here didn’t show any significant increased risk of
COVID-19 breakthrough infection.

Conclusion: To our surprise, most immunosuppression when used as single agent didn’t make a significant change in
breakthrough infection rate. Methotrexate and hydroxychloroquine used as single agent lowered the risk of breakthrough
infection. Calcineurin inhibitors were the only immunosuppressants found to increase the risk of breakthrough infection. This
study suggests that immunosuppressive medications did not compromise vaccine protectionLimitationWe did not evaluate
if breakthrough infection was severe, mild or asymptomatic. Some patients may have had breakthrough infection but were
asymptomatic and didn’t get tested for PCR which will then didn’t get counted. We were also assuming that all patients
were exposed to COVID-19 at the same level and using the same precautionary measures. It is very possible that patients
on immunosuppression exercise caution which led to less exposure of COVID-19. Lastly, we were only looking at patients
with single systemic immunosuppression, combination of immunosuppressants may more likely increase the risk of break-
through infection. Biologics used in combination with HCQ were not evaluated in this study.

Disclosure: H. Wang, None; A. Perl, None.

Table 3. No significant difference was found in breakthrough infection rate when comparing patients on single biologic immunosuppressive med-
ication and patients not on systemic immunosuppression. TNF-I, tumor necrosis factor inhibitor. *Total 15 patients on tocilizumab were found to
have breakthrough infection, but tocilizumab was used as COVID 19 treatment in 14/15 of them.

Table 2. Comparing breakthrough infection of COVID19 in patients with single synthetic DMARD immunosuppressive medication and in patients
without systemic immunosuppression; methotrexate and hydroxychloroquine are associated with significant lower risk of breakthrough infection,
while calcineurin inhibitor is associated with significant higher risk of breakthrough infection. MTX -methotrexate, HCQ -hydroxychloroquine, SSZ
-sulfasalazine, LEF -leflunomide, AZA -azathioprine, MMF -mycophenolate mofetil, MFA -myfortic acid, CNI calcineurin inhibitor.
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Mapping Long COVID-19 Patient Journeys for Rheumatic Disease Patients

Yomei Shaw1, Beth Wallace2, Hallie Chabrier3, Charlotte Cochrane3, Christina Kim3, Katherine Taylor3, Armaan Patel3,
Nima Keyvan4, Vinayak Swaroop3, Nina Nguyen3, Sara Hustek5, Meriah Moore4, Andrew Admon4 and Kaleb Michaud6,
1FORWARD, The National Databank for Rheumatic Diseases, Santa Fe, NM, 2Michigan Medicine, VA Ann Arbor
Healthcare System, Ann Arbor, MI, 3University of Michigan Division of Rheumatology, Ann Arbor, MI, 4University of
Michigan, Ann Arbor, MI, 5University of Michigan Division of Rheumatology, Mount Clemens, MI, 6University of Nebraska
Medical Center, Omaha, NE
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Background/Purpose: One-third of individuals who contract COVID-19 develop ‘long COVID’ symptoms that persist after
their initial illness. Long COVID can cause fatigue, chronic pain, and respiratory and neurological issues that impair physical
function and reduce quality of life. Characterization of existing care patterns among long COVID patients is needed to inform
development of long COVID care services. Underlying health conditions like rheumatic diseases (RDs) increase long COVID
risk, with 37% of RD patients reporting consistent symptoms at 6 months. As long COVID symptoms often overlap with RD
symptoms, diagnosing and managing long COVID in this population poses unique challenges. We aimed to describe care
pathways and care coordination challenges for patients with rheumatic diseases and long COVID.

Methods: We used electronic medical record (EMR) review to identify 16 rheumatology patients at our institution demon-
strating symptoms consistent with long-COVID ≥3 months after a confirmed COVID-19 diagnosis. The study team closely
read the EMR documents and created patient journey maps summarizing health status, interactions with health care pro-
viders, treatments, and decision making over time. We assessed severity of symptoms thought to be associated with
COVID-19 using the WHO Clinical Progression Scale (CPS) during hospitalizations and the Post COVID Functional Status
(PCFS) scale at other times, and changes in health status over time were visually represented based on changes in the
CPS and PCFS on the patient journey maps. Care coordination challenges were documented and described.

Results: Patient characteristics are shown in Table 1. An excerpt from a patient journey map is shown in Figure 1. Three
patients were not hospitalized (PCFS 0-3), 9 were hospitalized within 2 weeks of symptom onset (PCFS 0-4, CPS 4-9),
and 4 were hospitalized >= 2 weeks after symptom onset (PCFS 0-3, CPS 4-5). Of the 13 hospitalized patients, 3 were
readmitted at least once over the next 8 months. Patients often experienced alternating periods of symptom improvement
and worsening.

We identified five categories of care coordination issues (Table 2): disease flares/DMARD management, work-related
issues, access to care, patient requests for COVID-19-related treatments/procedures, and patient need for reassurance/
information.

Conclusion: Among patients with rheumatic disease, cases of long COVID demonstrated variable trajectories and dis-
rupted patients’ functioning and ability to work. In addition to addressing long COVID symptoms, patients relied on assis-
tance from health care providers to submit requests for work leave/return to work. The care coordination issues identified
remain broadly relevant at this point in the pandemic, and can be used to establish priorities for research/policy around long
COVID both for patients with RMDs and other chronic illnesses.
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Table 1. Subject characteristics (n=16)
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Table 2. Care coordination issues
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Disclosure: Y. Shaw, None; B. Wallace, None; H. Chabrier, None; C. Cochrane, None; C. Kim, None; K. Taylor,
None; A. Patel, None; N. Keyvan, None; V. Swaroop, None; N. Nguyen, None; S. Hustek, None; M. Moore, None;
A. Admon, None; K. Michaud, None.
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Virtual Care in Rheumatology Ambulatory Clinics During the COVID-19
Pandemic: Patient/Family and Healthcare Provider Perspectives and
Experiences

Whitney Hung, Carina Majaesic, Katharina Kovacs Burns, Aisha Bruce and Elaine Yacyshyn, University of Alberta,
Edmonton, AB, Canada
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Background/Purpose: With the expansion of virtual care during COVID-19, a cross-sectional study was designed to
explore the experiences of adult patients and their families (PFs), as well as healthcare providers (HCPs), with virtual care
in ambulatory medicine within Alberta Health Services, Canada.

Methods: A randomly selected 10-15% of PFs and 200 HCPs in seven ambulatory care clinics, including adult Rheumatol-
ogy, were invited to complete a telephone or online survey, respectively. Quantitative and qualitative questions for both sur-
veys included virtual care appointment set-ups as compared with in-person visits, associated benefits, impacts of virtual
care, preferences for future appointments, and improvement suggestions. Data for both surveys were descriptively ana-
lyzed. The subset of PFs and HCPs from the Rheumatology Clinic was then extracted and analyzed separately as well.

Figure 1. Excerpt of long COVID patient journey map for ‘Sabrina’ (pseudonym), a lupus patient in her 40s who works full time (not hospitalized)
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Results: Of 27 Rheumatology Clinic PFs who completed the telephone survey, 63% rated their overall experience with the
virtual clinic appointment setup as ‘excellent’ (i.e. 8,9, or 10 out of 10) versus 36% of 14 HCPs who responded. Half of HCPs
felt that all necessary information for clinical decision-making was captured during video and telephone appointments. How-
ever, very few felt that the use of video (14%) or telephone appointments (7%) negatively affected patient care when com-
pared to in-person appointments despite concerns from other colleagues, which included lack of physical exams, patients
having difficulty navigating the technology, and virtual appointments taking longer to set up and conduct. PFs had mixed
views, with 63% feeling that their discussions with HCPs did not go as well during their virtual appointment as in previous
in-person visits. Similarly, 52% felt confident that these appointments were just as good as in-person appointments despite
the majority rating the actual virtual appointment experiences as ‘excellent.’ Advantages of virtual appointments noted by
HCPs and PFs included convenience, reduced costs, and decreased risk of COVID-19 exposure. Thirty-six percent and
43% of HCPs having video and telephone appointments, respectively, preferred to continue with these corresponding
appointments. Comparatively, 53% of PFs preferred to continue with virtual appointments, while 44% desired in-person
appointments.

Conclusion: PFs and HCPs would like to see virtual care become a regular option for healthcare delivery beyond the pan-
demic. Such implementation will require expansion of health system supports and technologies, guidelines for virtual care
practices and policies. This study provides a cross-sectional snapshot of key aspects of virtual care experiences of both
PFs and HCPs within the same ambulatory clinics, with focus on Rheumatology, during the first year of COVID-19. Addi-
tional cross-sectional repeat studies and others correlating virtual care experiences with outcome measures are needed.

Disclosure: W. Hung, None; C. Majaesic, None; K. Kovacs Burns, None; A. Bruce, None; E. Yacyshyn, None.
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Quality Improvement Project to Increase the Rate of Vaccination with
Pneumococcal Vaccines (PCV13 prime-PPSV23 Boost Strategy) Among
Adult Patients with Autoimmune Inflammatory Rheumatic Diseases
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Victoria Furer, Hagit Sarbagil-Maman and Ori Elkayam, Tel Aviv Sourasky Medical Center, Tel Aviv, Israel
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Background/Purpose: Patients with autoimmune inflammatory rheumatic diseases (AIIRD) are susceptible for pneumo-
coccal disease. Two vaccines against S. pneumoniae are currently recommended for use: a 23-valent polysaccharide vac-
cine (PPSV23) and a 13-valent pneumococcal CRM197 conjugate vaccine (PCV13). Stepwise pneumococcal vaccination, a
PCV13 prime-PPSV23 boost strategy with an interval of at least 8 weeks between the two vaccinations, is now recom-
mended by the Center for Disease Control and Prevention (CDC). Yet, real-life evidence shows a suboptimal uptake of pneu-
mococcal vaccination among AIIRD patients.

The primary purpose of the project was to increase pneumococcal vaccine uptake, implementing the PCV13 prime-PPSV23
boost strategy among the adult AIIRD population within an Israeli nationwide health organization. The secondary aim was to
investigate potential causes for non-adherence with the vaccination plan.
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Methods: Quality improvement (QI) intervention program conducted within Maccabi Health Services (MHS) during
2019-2020 included electronic reminders linked order sets and outreach to patients with adult AIIRD identified by ICD-
9-CM and MHS codes along with educational activities. We investigated the pneumococcal vaccination rate following the
QI program and identified the factors associated with vaccination using univariate and multivariate logistic regressions. Mul-
tivariate models were adjusted for gender, age, COPD, CHF, prior influenza vaccination, and prior PPSV23 vaccination.

Table 1. Study cohort characteristics.
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Results: A total of 9,247 AIIRD patients (62.6% females, age (mean±SD) 58.5±16.7 years) were defined as candidates for
pneumococcal vaccination. Rheumatoid arthritis, psoriatic arthritis (PsA), ankylosing spondylitis, and systemic vasculitis were
the commonest diseases, 39.9% (n=3,694), 26.4% (n=2,441), 13.6% (n=1,260), and 8.7% (n=804), respectively (Table 1).

The QI program issued 12.5±10.8/patient electronic reminders within the electronic medical records for pneumococcal vac-
cination. Following the intervention, PCV13-PPSV23 and PCV13 vaccination rates were 19.6% (n=1,811) and 34.5%
(n=3,190), respectively (Table 2). Patients with inflammatory myopathies (iIM) and PsA had the highest rates of the prime-
boost vaccination, 28.4% (n=31) and 22.6% (n=552), respectively. A total of 43.7% (n=4,045) of patients did not respond
to the study intervention.

Adjusted predictors for the adherence with vaccination included overweight - OR 2.3, 95% CI 1.397-2.548, high socioeco-
nomic status - OR 1.56, 95% CI 1.377-1.738, IIM - OR 1.768, 95% CI 1.155-2.707, biologic DMARDs - OR 1.590 95% CI
1.449-1.746, csDMARDs - OR 1.35 95% CI 1.220-1.492, immunosuppressants - OR 1.2 95% CI 1.072-1.350, tsDMARDs
- OR 1.48 95%CI 1.28-1.71, and CS - OR 1.145 95%CI 1.036-1.264 (Table 3). Utilization of medical services, including pri-
mary care visits and rheumatology clinic visits, was higher in vaccinated compared to non-vaccinated AIIRD patients.

Table 2. Vaccination data.
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Conclusion: QI intervention program targeting the AIIRD population within a nationwide healthcare organization moderately
increased the rate of pneumococcal vaccination. There remains a significant scope to improve pneumococcal vaccination
uptake among patients with AIIRD.

Disclosure: V. Furer, None; H. Sarbagil-Maman, None; O. Elkayam, Pfizer, Eli Lilly, AbbVie/Abbott, Novartis, Jans-
sen, Boehringer-Ingelheim.

Table 3. Predictors for PCV13 vaccination (as a single vaccine or prime-boost strategy) - univariate and multivariate analyses. Multivariate models
are adjusted to age, gender, COPD, CHF, Influenza vaccination, and prior PPSV23 vaccination
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Pandemic: Experiences of Individuals with Rheumatoid Arthritis
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Background/Purpose: The COVID-19 pandemic has provided opportunity to increase integration of virtual healthcare with
in-person medical practices. Individuals with rheumatoid arthritis (RA) continue to self-manage their illness while navigating
the period of uncertainty in health service delivery systems. Telehealth options for the management of arthritis during the
pandemic were uneven, as systems were developed and providers trained to use them. Understanding individuals’ experi-
ences will inform the integration of telehealth into routine practice post-pandemic. One aim of our qualitative study was to
explore the experiences of individuals with RA accessing telehealth and in-person care.

Methods: The study was jointly designed and conducted with patient partners living with RA. Between December 2020
and December 2021, we conducted one-to-one semi-structured interviews (30-70 mins) with participants with
RA. Participants were purposively sampled from an ongoing randomized controlled trial (RCT) testing a web-based
self-management intervention. Participants eligible for the RCT had: 1) a physician confirmed diagnosis of RA; 2) no
joint surgery in the past 6 months; 3) no history of acute injury to any joints in the past six months; 4) an email address
and daily access to a computer or mobile device. In the present qualitative study, we aimed for maximum variation in
age, sex, and education, within the limits of RCT sample. A collaborative and reflexive thematic analysis approach
was used.

Results: Thirty-nine participants (aged 26-86; 36 females; 13 diagnosed with RA between 2019 - 2021) were inter-
viewed. Approximately two thirds held a university degree or above. Three preliminary themes were identified: 1) Decid-
ing between telehealth and in-person: Many individuals preferred telehealth under certain conditions (e.g., to renew
medication, to avoid travelling for appointments). Others favoured in-person consultations for ease of explaining symp-
toms and signs during a physical assessment; 2) Assessing risk of in-person visits: When in-person consultations were
preferred, some feared contracting COVID-19 during or on their way to the consult while others felt safe with the health
measures in place; and 3) Adapting to systemic disruptions: Some participants struggled with accessing care as health
service delivery changed during the pandemic; patients’ in-person appointments were switched to virtual or cancelled
without discussion. Others were forced to be flexible given the suspension of in-person clinical care (e.g., receiving a
consult outside in the rain).
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Conclusion: Our interviews offer nuanced insight into the experiences of individuals with RA seeking health services during
the pandemic. People with RA appreciate having a choice between telehealth and in-person consults to best meet their
needs, are cautious about accessing health services in-person, and are forced to adjust to obstacles in accessing health-
care. Understanding these perspectives help inform the use of telehealth beyond the pandemic by addressing patient con-
cerns, personalizing telehealth options, and efficiently integrating telehealth into clinical practice for routine check-ups.

Disclosure: S. Ramachandran, None; J. Leese, None; S. Therrien, None; C. Backman, None; J. Ma, None;
K. English, None; E. Davidson, None; S. McQuitty, None; A. Hoens, None; C. Koehn, None; J. Gavin, None;
j. Adams, None; L. Li, None.
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Rui Chen1, Yu Xia2, Baiyong Li2, Xiang Ni2, Guoqin Wang2, Cui Zhang2, Benchao Chen2, Li Wang2 and Hongzhong Jin3,
1Clinical Pharmacology Research Center, Peking Union Medical College Hospital, State Key Laboratory of Complex
Severe and Rare Diseases, NMPA Key Laboratory for Clinical Research and Evaluation of Drug, Beijing Key Laboratory of
Clinical PK & PD Investigation for Innovative Drugs, Chinese Academy of Medical Sciences & Peking Union Medical
College, Beijing, China, 2Akeso Biopharma, Inc., Zhongshan, China, 3Department of Dermatology, State Key Laboratory
of Complex Severe and Rare Diseases, Peking Union Medical College Hospital, Chinese Academy of Medical Science and
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Figure 1 Study Design There were 3 sequential dose escalating cohorts (45, 135 and 270 mg). In each cohort, 8 subjects were enrolled and ran-
domized in a 3:1 ratio to receive either the active drug Ebdarokimab (N=6) or matching placebo (N=2). The patients received two doses of Ebdar-
okimab or placebo treatment with dosing interval of 4 weeks. W0,4 represents the subject received study drug( or placebo) twice in week 0 and
week 4, with an interval of 4 weeks. The first two patients (sentinel subjects) of each cohort were randomized in a 1:1 to receive Ebdarokimab or
placebo via subcutaneous (SC) administration. They were required for safety monitoring not less than 24 hrs post injection before further dosing
of other subjects.
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Background/Purpose: Interleukin-12 (IL-12) and interleukin-23 (IL-23) are two essential cytokins involved in the immune-
mediated inflammatory disorders of psoriasis. Anti-IL-12/IL-23 therapy has been developed for the treatment of
psoriasis. Ebdarokimab is a fully human monoclonal antibody (mAb) targeting IL-12/IL-23 pathway. It specifically binds to
the P40 subunit of both IL-12 and IL-23, resulting in inhibition of the signaling of IL-12 and IL-23 cytokines.This study was
to evaluate the safety, tolerability, pharmacokinetics (PK), efficacy and immunogenicity of Ebdarokimab in moderate to
severe plaque psoriasis patients.

Figure 2 Linear regression analysis of PK parameters and dose On Day 1 post first SC dose of Ebdarokimab, the median Tmax was 7 days (168 h)
in Ebdarokimab 45 mg-270 mg groups. AUC0-672h were 82.59 Day*� g/mL, 272.30 Day*� g/mL and 485.04 Day*� g/mL, respectively. Cmax
were 3.85 � g/mL, 13.20 � g/mL and 24.14 � g/mL, respevitly, which showed linear PK characteristics in the range of 45mg-270mg. On Day 29 after
second SC dose of Ebdarokimab, Tmax was similar to that of first administration. Median t1/2 of Ebdarokimab was between 20.8-24.1 days,
Rmax and RAUC were between 1.19-1.57. There was slight accumulation after two administration
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Methods: A total of 24 psoriasis patients (male and female) with age ranging from 18 to 65 years were planned to be
enrolled. All patients were diagnosed moderate to severe plaque psoriasis over 6 months.

Psoriasis area and severity index (PASI) and Physician Global Assessment (PGA) scores were recorded for efficacy assess-
ment. Serum samples were collected at pre-selected timepoints for analysis of PK parameters and antidrug antibody (ADA).
Safety assessment were performed up to 16 weeks or early termination visit. See Figure 1 for detailed study design.

Results: Overall, 24 patients were recruited. There were 18 patients treated with Ebdarokimab and 6 patients treated with
placebo. 100 % (18/18) subjects received Ebdarokimab treatment and 83.3 % (5/6) subjects received placebo experienced
at least one treatment-emergent adverse event (TEAE). The majority of TEAEs were mild and moderate in severity. No seri-
ous adverse event (SAE) was reported throughout the study. No TEAEs that led to study discontinuation and death were
reported. The incidence of treatment-related TEAEs in Ebdarokimab group was 94.4 % (17/18) compared with 83.3%
(5/6) in placebo group. The most common treatment-related TEAEs in the Ebdarokimab groups were upper respiratory tract
infection, increased blood triglycerides and headache.

At week 12 (Day 85), 100% (6/6), 100% (6/6) and 83.3% (5/6) patients reached PASI 75 in Ebdarokimab 45mg,135mg and
270mg treatment groups, which was significantly higher than placebo group (16.7%,1/6). There were 33.3% (2/6), 83.3%
(5/6) and 66.7% (4/6) patients achieving PASI 90 in patients treated with Ebdarokimab 45mg,135mg and 270mg, whereas
placebo group was 16.7 % (1/6). The response to Ebdarokimab treatment sustained till week 16, and there was no signifi-
cant correlation with the dose. Similar trend was observed in PASI score and PGA score, which began to decline from day
15 and reached maximum at week 16.

There were 3 patients who were detected ADA positive. Positive ADA was detected in 1 patient in Ebdarokimab 135 mg
group on Day 113 (week 16) with titer of 1:20. Two patients treated with Ebdarokimab 270 mg were positive on Day
85~113 (week 12~16) with titer ranging of 1:20~1:160. The treatment-emergent positive of ADA was 16.7% (3/18) in Ebdar-
okimab groups.See figure 2 for detailed PK results.

Conclusion: Ebdarokimab administered as a multiple dose with dose of 45mg-270 mg via SC injection were safe and well
tolerated in moderate to severe plaque psoriasis patients.Large-scale clinical trials in patients with psoriasis are warranted to
further evaluate the safety and efficacy of Ebdarokimab.

Disclosure: R. Chen, None; Y. Xia, None; B. Li, None; X. Ni, None; G. Wang, None; C. Zhang, None; B. Chen, None;
L. Wang, None; H. Jin, None.
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Background/Purpose: BNT162b2 is the most commonly used COVID-19 vaccine in Japan. The safety and efficacy of the
vaccine was demonstrated in the general population, but patients receiving immunosuppressive (IS) therapy were excluded
from the study. Recently, we have demonstrated and reported that immunogenicity to BNT162b2 is decreased in Japanese
rheumatoid and musculoskeletal disease (RMD) patients under MTX treatment similar to Western reports. However, the dif-
ferential effects of various IS drugs including MTX on the immunogenicity of this vaccine have not yet been fully elucidated.
Therefore, we examined the effect of each IS agent on SARS-CoV-2 spike protein antibody production after BNT162b2 vac-
cination in Japanese RMD patients undergoing various types of treatment.

Methods: One hundred and ninety-eight outpatients with RMD consisting of 79 RA and 119 non-RA patients at Kagawa
University Hospital and 43 healthy volunteers were included in the study. All participants had received two doses of
BNT162b2 between March 2021 and September 2021. Serum sample was collected at least 14 days after the second
dose. Antibody titre against SARS-CoV-2 spike protein in serum was measured by ELISA (Elecsys Anti-SARS-CoV-2 S
RUO). The antibody titer and antibody positive rate were analyzed. An antibody titre of 15U/mL or more was considered
positive. We analyzed the relationship between treatment of RMD and humoral immune response. Statistical analysis was
performed using JMP® Pro 14 (SAS Institute, Cary, NC, USA).

Results: Table 1 shows the analysis of antibody titers. RMD patients had significantly lower antibody titers than controls.
However, RMD patients not treated with IS showed no difference in antibody titers compared to controls. Among the treat-
ments, antibody titers in RMD patients treated with rituximab (RTX) were markedly lower than those in controls. IL-17 and IL-
23 inhibitors did not impair the humoral response. Other IS drugs were found to have modestly lower antibody titers. Table 2
shows the analysis of antibody positivity rate. Antibody positivity rates in all RMD patients were also significantly lower than in
controls. MMF, RTX, abatacept (ABT) and baricitinib (Bari)-treated patients had significantly lower antibody positive rates
than controls, but MTX-treated patients did not show a significant difference. There were no significant differences in
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antibody positivity rate between MTX monotherapy patients and those receiving MTX with TNF inhibitors (TNFi) or IL-6 inhib-
itors (IL-6i). There was also no difference between TNFi and IL-6i treatment among these patients.

Conclusion: Most IS drugs decreased immunogenicity against BNT162b2 in Japanese RMD patients. The degree of
decrease in antibody titer differed among IS drugs. MMF, RTX, Bari and ABT decreased both antibody titer and antibody
positivity rate. MTX decreased antibody titer but had no significant effect on antibody positivity rate. There was no effect of
concomitant biologics with MTX on antibody positivity rate. The antibody titer required to prevent COVID-19 infection and
progression to severe disease has not yet been determined. The search for effective antibody cutoff value induced by
BNT162b2 is warranted for safe and effective treatment of RMD.

Disclosure: K. Sugihara, None; R. Wakiya, None; T. Kameda, None; H. Shimada, None; S. nakashima, None;
M. Kato, None; T. Miyagi, None; m. mizusaki, None; R. Mino, None; H. Dobashi, BMS, Chugai.
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Background/Purpose: Durable vaccine-mediated immunity relies on the generation of long-lived plasma cells and memory
B cells (MBCs), differentiating upon germinal center (GC) reactions. SARS-CoV-2 mRNA vaccination induces a strong GC
response in healthy volunteers (HC), but limited data is available in patients with medically induced B cell impairment upon
rituximab treatment.

Methods:We evaluated humoral as well as B and T cellular responses upon 3rd vaccination in seven patients with rheuma-
toid arthritis (RA) who initially mounted anti-spike SARS-CoV-2 IgG antibodies after primary 2x vaccination and got re-
exposed to RTX 1-2 months after the second vaccination. Ten patients with RA on other therapies and ten HC represented
the control groups. As control for known long-lived induced immunity, we analyzed humoral and cellular tetanus toxoid
(TT) immune responses in steady-state. To assess subpopulations of circulating antigen-specific, receptor-binding domain
(RBD+) B cells before and after 3rd vaccination (and as control TT+ B cells at steady state), we implemented a high-
dimensional flow cytometry analysis using Uniform Manifold Approximation and Projection (UMAP). Antigen-specific T cells
were assessed after 2nd and 3rd vaccination.

Results: After 3rd vaccination, 5/7 RTX patients were IgG seroconverted, revealing lower anti-SARS-CoV-2 IgG titers but
similar neutralizing capacity compared with HC. The fine-tuning of high-affinity antibodies as a direct result of somatic hyper-
mutation seems functional also in RTX treated patients. Antibody levels after 2nd vaccination correlated with titers after 3rd

vaccination, suggesting that upon RTX re-exposure, induction strength of the immune response within recall vaccination,
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is largely related to pre-existing memory formation. Despite significant reduction of circulating total and antigen-specific B
cells in RTX re-exposed patients, we observed the induction of IgG+ MBCs upon 3rd vaccination (Fig.1 A, B). Notably, only
RTX treated patients revealed a high amount of IgA+ memory B cells before 3rd vaccination with induction of IgA+ plasma-
blasts (PB) upon boost, suggesting a persistent but disturbed germinal center activity. In contrast, IgA+ B cells were not part
of the steady state TT+ B cell pool. With respect to antigen-specific T cells, TNF-secretion and generation of effector mem-
ory CD4 spike-specific T cells were significantly boosted upon 3rd vaccination.

Conclusion: Herein, we describe for the first time humoral and cellular responses upon 3rd SARS-CoV-2 injection in patients
re-exposed to RTX after initially seroconversion upon primary vaccination. While functional aspects of spike-specific CD4 T
cells are boosted upon 3rd vaccination, we report a persistent but disturbed germinal center activity, possibly supported by
(semi-primary and /or) additional extrafollicular responses in patients re-exposed to RTX as potential compensatory mecha-
nisms employed in such medically induced B cell impairment.

Distinct B cell subsets before and after 3rd SARS-CoV-2 vaccination. UMAP clustering was performed on a concatenated
file of pre-gated antigen specific (RBD+ together with TT+) CD19+ B cells composed of total 1579 events. (A) Cluster overlay
of B cells of all groups for subset identification. (B) Distribution of clusters before and after 3rd vaccination, as well as for TT+
B cells in HD, RA and RTX.

Disclosure: A. Stefanski, None; H. Rincon-Arevalo, None; E. Schrezenmeier, None; F. Szelinski, None; J. Ritter,
None; Y. Chen, None; C. Meisel, None; H. Schrezenmeier, None; A. Lino, None; T. Dörner, AbbVie, Eli Lilly,
Roche/Genentech, Janssen, Novartis, Bristol-Myers Squibb(BMS), UCB.
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Background/Purpose: The immunological responses following 3 doses of SARS-CoV2 mRNA vaccination in rheumatic
disease patients are unclear. Furthermore, the impact of SARS-CoV2 mRNA vaccination on the expression of rheumatic dis-
ease biomarkers remains unclear. To address these questions, we longitudinally evaluated the immunological responses
and disease marker changes in a small cohort of rheumatic patients following 2 and 3 doses of SARS-CoV2 mRNA vaccina-
tion. These included immune cell homeostasis, antibody titers and surrogate neutralization ability and disease markers, such
as anti-dsDNA concentration, expression of type I IFN signatures (ISG), and the frequency of “double-negative” (DN) fraction
of B cells expressing CD11c and not CD21 (DN2 B cells).

Methods: We collected plasma, peripheral blood mononuclear cell (PBMC), and whole blood RNA samples before the first
dose, 1 month after the second dose, 3-4 months after the second dose, and 1 month after the third dose of SARS-CoV2
mRNA vaccination (either Pfizer or Moderna vaccine) from 11 patients with systemic lupus erythematosus, 10 patients with
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psoriatic arthritis, 4 patients with Sjogren’s syndrome, 2 patient with ankylosing spondylitis, and 1 patient with inflammtory
myositis. Convalescent plasma samples, plasma samples from 10 healthy donors (1 month, or 3-4 months after the second
dose), and plasma samples from donors before COVID-19 pandemic were included as controls. The titers of anti-SARS-
CoV2 spike protein IgG and IgA were measured by ELISA. A surrogate neutralization assay was utilized to measure the abil-
ity of plasma to block the interaction between the ACE2 receptor protein and the receptor binding domain (RBD) of the viral
spike protein. Anti-dsDNA concentration was measured by ELISA. Expression of 3 type I interferon signature genes (IFI44,
IFIT1, and MX1) were measured by real-time PCR. The frequency of DN2 B cells was measured by flow cytometry.

Results: Our data showed that most of the patients generated high level of SARS-CoV2 spike specific neutralizing antibod-
ies that were comparable to those in healthy donors after 2 doses of mRNA vaccines. The antibody level declines overtime,
but recovered after the third dose of vaccine. Two patients who received rituximab treatment with very low B cell frequency
exhibited substantial reduction of antibody level and neutralization ability. The changes of ds-DNA concentration and
expression of type I IFN signature genes were highly variable. While some patients showed elevated ds-DNA concentration
and expression of ISG after 2 doses of vaccination, these parameters largely returned to pre-vaccination level after the third
dose of vaccination. Frequency of DN2 B cells remained largely stable over the course of vaccination.

Conclusion: Rheumatic disease patients without rituximab treatment have largely normal antibody responses towards
SARS-CoV2 mRNA vaccination. Disease associated biomarkers remain largely stable over 3 doses of vaccination, suggest-
ing that SARS-CoV2 mRNA vaccination may not exacerbate rheumatic diseases.

Disclosure: Z. An, None; X. Zhou, None; Y. Li, None; J. Jaquith, None; K. McCarthy-Fruin, None; K. Warrington, Eli
Lilly, GlaxoSmithKlein(GSK), Kiniksa, Chemocentryx; A. Duarte-Garcia, None; U. Thanarajasingam, None;
C. Weyand, None; H. Zeng, None.
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Background/Purpose: To estimate the frequency of rheumatic toxicities of immune checkpoint inhibitors (ICI) presenting as
de novo or exacerbations of pre-existing rheumatic disease in patients with advanced melanoma. To examine the effect of
pre-existing autoimmune and non-immune mediated rheumatic disease on clinical phenotype, treatment course and out-
comes and to identify potential risk factors.

Methods: A single-centre observational study of patients with stage III or IV melanoma receiving all available ICI therapies,
who completed a for-purpose questionnaire to capture rheumatic symptoms and risk factors upon recruitment and at
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12-months. The prevalence of de novo or worsening rheumatic disease was estimated at these 2 time points according to
the trajectory of rheumatic symptoms indicated by serial visual analogue scale (VAS) scores for pain and character of rheu-
matic symptoms. Clinical details were extracted from patients’ medical records. Chi squared tests of heterogeneity, univar-
iate and multivariate analysis were employed to identify associations with pre-morbid, melanoma- and treatment-related
factors.

Results: Amongst 147 eligible patients, pre-existing rheumatic or related autoimmune diseases was reported in 67.3% of
patients; osteoarthritis (25.3%) was the most common, followed by chronic axial pain (11%), and 9 patients (6.1%) had
pre-existing autoimmune rheumatic conditions (Table 1). At the time of recruitment, the median time since commencing ICIs
was 9 months (range 0-64 months). The prevalence of new or worsening rheumatic symptoms such as peripheral joint, axial
or muscle pain or muscle weakness was 32.4%, including 7 patients (5.0%) with de novo rheumatic symptoms and
38 patients (27.3%) with exacerbation of pre-existing rheumatic symptoms. The incidences of clinician-documented rheu-
matic syndromes such as arthralgia, inflammatory arthritis, PMR-like syndrome and inflammatory myopathy were 39.5%,

Table 1: Baseline characteristics of patients in cross-sectional cohort. cDMARD, conventional Disease Modifying Anti-rheumatic Drug.

1503



5.4%, 3.4% and 0.7% respectively. Amongst 37 patients with pre-existing osteoarthritis, 56.8% developed worsening
arthralgia, 8.1% developed inflammatory arthritis and 5.4% developed PMR-like syndrome. Two thirds of patients with
pre-existing autoimmune rheumatic disease developed either disease exacerbation or a new rheumatic disease. Pre-
existing rheumatic disease conferred a 2.7-fold increase in odds of developing new or worsening rheumatic symptoms
(OR 2.714, 95% CI 1.173 – 6.278), whilst the presence of symptomatic pre-existing rheumatic disease conferred a 3.6-fold
increase in odds (OR 3.66, 95% CI 1.661 – 8.092). Binary logistic regression identified pre-existing symptomatic rheumatic
disease, as the primary risk factor for developing rheumatic toxicities (OR 3.161 95% CI 1.362 – 7.338, p = 0.007).

Figure 2: Forest plot of multivariate log odds ratios for predictors of rheumatic toxicities. Outcome variable defined as total patient-reported rheu-
matic disease derived from both cross-sectional and observational cohorts. BRAF/MEK, combination BRAF and MEK inhibitors; PD-1, Pro-
grammed Cell Death protein 1; CTLA-4, Cytotoxic T-lymphocyte-associated protein.

Figure 1: Forest plot of univariate odds ratios for predictors of rheumatic toxicities. Outcome variable defined as total patient-reported rheumatic
disease derived from both cross-sectional and observational cohorts. Results expressed according to odds ratios and 95% confidence intervals.
BRAF, B-raf oncogene; MEK, methyl ethyl ketone oncogene; PD-1, Programmed Cell Death 1; CTLA-4, Cytotoxic T cell Leukocyte Antigen 4.
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Conclusion: De novo or worsening rheumatic disease symptoms occur commonly amongst patients with advanced mela-
noma treated with ICI therapy and includes exacerbations of both autoimmune and non-immune mediated rheumatic con-
ditions. Patients with pre-existing rheumatic conditions are 3.6 times more likely to develop exacerbations or new rheumatic
disease features if they are symptomatic prior to commencing ICI therapy.

Disclosure: A. Bruce, None; G. Long, Agenus Inc, Amgen Inc, Array Biopharma Inc, Boehringer-Ingelheim, Bristol-
Myers Squibb(BMS), Evaxion Biotech A/S, Hexal AG, Highlight Therapeutics S.L, Innovent Biologics USA Inc, Merck/
MSD, Novartis, OncoSec Medical Australia, PHMR Limited, Pierre Fabre, Provectus Australia, Qbiotics Group Limited,
Regeneron Pharmaceuticals Inc; A. Menzies, BMS, MSD, Novartis; B. Fernandes, None; F. Joshua, Abbvie, Novartis,
Eli lily.
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Background/Purpose: Treatment with a combination of immune checkpoint inhibitors (ICI) has promising outcomes in
many tumor types but carries higher adverse event risk than ICI monotherapy. Also, patients with pre-existing autoimmune
disease (AID) have largely been excluded from ICI clinical trials due to concern for pre-existing AID flare or immune-related
adverse events (irAEs). This is the first study to analyze safety and effectiveness of ICI combination versus monotherapy
for this at-risk population.

Methods: We conducted a multi-center retrospective study in patients with pre-existing AIDs receiving ICIs (i.e., anti-
programmed cell death protein 1 (PD-1) single-agent (monotherapy) or ICI combination). Primary endpoints included the
time to occurrence of any-type ICI AE (irAE or AID flare), time to irAEs and time to AID flares in the presence of the competing
risk of death with progression free survival (PFS, time to progression or death) and overall survival (OS) as secondary end-
points. We used Fine-Gray models and Cox regression models to investigate the factors associated with these endpoints.

Results: 133 patients with pre-existing AID who received ICIs were identified: 69 (52%) monotherapy and 64 (48%) combi-
nation (Table 1). About half the patients had melanoma (44%) and 25% had lung cancer. Rheumatic (34%) or dermatologic
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(22%) pre-existing AIDs were the most common. Most patients (95%) had controlled autoimmune disease at ICI start. Six of
7 patients with active AID at baseline experienced some AE. Patients receiving baseline DMARD(s) were more likely to expe-
rience an AE (95%CI 1.079-2.996, p=0.024). The cumulative incidence of irAEs was higher for ICI combination compared to
monotherapy (subdistribution hazard ratio (sHR) 2.28, 95%CI 1.36-3.84), adjusting for age at malignancy, but there was no
significant difference between rate of high-grade toxicity for patients treated with ICI combination versus monotherapy (See
Figure 1). On subgroup analysis for patients with melanoma or lung cancer, the cumulative incidence of irAEs or AID flares
were not statistically different between treatment groups. PFS was longer (but not statistically significant) for combination
therapy for any tumor type compared to single agent (median 12.3mo, 95%CI 5.0-23.2 versus 7.3mo, 95%CI 5.2-11.3,
p=0.116). Similar trend was noted for PFS for melanoma (median 23.2mo combination vs. 14.0mo monotherapy,
p=0.4237), while the opposite relation was noted for lung cancer subgroup (4.4mo combination vs. 7.1mo monotherapy,
p=0.2933).

Conclusion: Efficacy of ICI combination versus monotherapy was not statistically significant and so still remains unclear in
this patient population, but there was no significant difference in rates of high-grade toxicity between the two cohorts. Our
data supports the notion that patients with pre-existing AIDs should not be indiscriminately precluded from getting ICI com-
bination. Our results provide guidance for future prospective clinical trials studying combination therapy for subgroups of this
at-risk population.

No statistically significant difference appreciated in high grade adverse events between patients with pre-existing autoim-
mune disease treated with ICI combination versus monotherapy. Grading determined by the Common Terminology Criteria
for Adverse Events rubric with grade 3 or higher considered "high grade."

Disclosure: P. Reid, provisional patent; S. Sandigursky, Regeneron Pharmaceuticals; M. Lopez-Olivo, None;
J. Song, None; H. Safa, None; S. Cytryn, None; M. Buni, None; A. Pavlick, Bristol-Myers Squibb(BMS), Merck/
MSD, Replimune, Regeneron, Bristol-Myers Squibb(BMS); M. Krogsgaard, PhD, Genentech, Merck/MSD, Roche,
Neximmune; O. Abu-Shawer, None; M. Altan, GlaxoSmithKlein(GSK), Shattuck Lab, Bristol-Myers Squibb(BMS),
AstraZeneca, Intervenn, Nektar therapeutics, SITC; J. Weber, Merck/MSD, Genentech, AstraZeneca, GSK, Novartis,
Nektar, Celldex, Incyte, Biond, ImCheck, Sellas, Pfizer, Regeneron, Evaxion, EMD Serono, BMS, OncoC4, InstilBio,
Neximmune, Moffitt Cancer Center, Biodesix; M. Suarez-Almazor, Eli Lilly, Pfizer, Celgene, ChemoCentryx, Gilead;
A. Diab, None; N. Abdel-Wahab, None.
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Background/Purpose: Immune checkpoint inhibitors (ICI) have shown great promise in the treatment of different malignan-
cies. The use of ICIs has been associated with toxicities that are referred to as immune related adverse events (irAE). Rheu-
matologic irAEs, such as inflammatory arthritis and inflammatory myositis, have been described. Remitting seronegative
symmetrical synovitis with pitting edema (RS3PE) is a condition characterized by pitting edema in the distal extremities in
addition to findings of synovitis on exam with negative serology for RF. RS3PE has been described as a paraneoplastic syn-
drome in association with solid organ tumors and hematologic malignancies. To date, 9 case reports of RS3PE-like syn-
drome (RS3PE-LS) in association with ICI have been reported in the literature. In one case, the patient received both ICI
and a tyrosine kinase inhibitor, while in another case, the patient received ICI and a poly (ADP-ribose) polymerase inhibitor.
We present a series of 10 patients, who developed RS3PE-LS after starting on ICI.

Methods: The Canadian Research Group of Rheumatology in Immuno-Oncology (CanRIO) database, which includes a
large prospective cohort of oncology patients on ICI therapy across Canada, was reviewed for all cases of RS3PE-LS. Data
including the type of malignancy, ICI therapy, clinical manifestations, time of onset and response to treatment were
assessed.

Results: Ten patients, who received ICI therapy for malignancy and presented with RS3PE-LS were identified (Table 1). The
mean age of the patients was 72.9 years and 6/10 were women. The median time from start of ICI therapy to presentation
with RS3PE-LS was 26 weeks, while the median time from the diagnosis of malignancy to onset of RS3PE-LS was
63 weeks. None of the patients had heart failure, liver cirrhosis or nephrotic syndrome. Seven out of 10 patients had stable

Abbreviations: ICI: immune checkpoint inhibitor, RS3PE-LS: Remitting Seronegative Symmetrical Synovitis with Pitting Edema (RS3PE)-like Syn-
drome, SCC: Squamous cell carcinoma, NSCLC: Non-small cell lung cancer, SCLC: Small cell lung cancer, MM: Malignant melanoma, RCC: renal
cell carcinoma.*Based on Response Evaluation Criteria in Solid Tumors (RECIST)
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cancer on imaging prior to onset of RS3PE-LS, while 2 had partial response and 1 was in complete remission. Three patients
had completed their course of ICI therapy prior to onset of RS3PE-LS.

Pitting edema and synovitis was present in all patients. Symmetric involvement of joints was observed in 8/10 patients. Nine
patients had negative serology, while 1 patient had positive RF. Eight out of 10 patients received prednisone as first line ther-
apy, with starting doses ranging from 5-50 mg/day. The remaining two were already on hydroxychloroquine (HCQ) for
inflammatory arthritis prior to RS3PE-LS, of which one was treated with prednisone after the development of pitting edema
and the other received intra-articular steroid injection into the ankles. Two patients were started on a conventional synthetic
DMARD (cs-DMARD) at the time of prednisone initiation (1Methotrexate (MTX), 1 HCQ). Nine out of 10 patients required
additional cs-DMARD for management of their RS3PE-LS. Seven patients were continued on ICI or re-started on ICI after
it was held, of which 3 patients remained in remission on cs-DMARD, 3 flared on cs-DMARD and one flared off cs-DMARD
or prednisone therapy.

Abbreviations: CTCAE: Common Terminology Criteria for Adverse Events, CRP: C-reactive protein, B/L: Bilateral, L: left, R: Right, RF: rheumatoid
factor, CCP: cyclic citrullinated peptide, SC: subcutaneous, RS3PE-LS: Remitting Seronegative Symmetrical Synovitis with Pitting Edema
(RS3PE)-like Syndrome, HCQ (hydroxychloroquine), MTX (methotrexate), SSZ (Sulfasalazine), MCP: metacarpophalangeal, PIP: proximal inter-
phalangeal, , CR: Complete response, PR: partial response.
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Conclusion: RS3PE-LS is a potential complication of ICI therapy. RS3PE-LS can flare after re-initiation of ICI and occur after
ICI discontinuation. Current management varies widely and optimal treatment remains to be determined.

Disclosure: A. Rouhi, None; S. Jamal, AbbVie/Abbott, Amgen, Bristol-Myers Squibb(BMS), Eli Lilly, Merck/MSD, Pfi-
zer, Janssen, Roche, UCB; M. Hudson, Bristol-Myers Squibb(BMS), Boehringer-Ingelheim, Mallinckrodt; J. Pope,
AbbVie/Abbott, Bristol-Myers Squibb(BMS), Eli Lilly, merk, Roche, Seattle Genetics, UCB, Actelion, Amgen, Bayer,
Eicos Sciences, Emerald, Gilead, Janssen, Novartis, Pfizer, Sandoz, Sanofi, Boehringer Ingelheim; J. Roberts,
Bristol-Myers Squibb(BMS), Pfizer, AbbVie/Abbott, Novartis; A. Ladouceur, None; S. Hewitt, None; C. Ye, None.
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Background/Purpose: AIIRD patients may have a blunted immune response to the COVID-19 vaccines, but this is uncer-
tain as these individuals were not included in clinical trials. To better understand the immunogenicity of the COVID-19 vac-
cines in this population and the effects of systemic IMT used to treat them, we quantified humoral responses to the SARS-
CoV-2 spike protein in AIIRD and control patients. This is an updated report of the pilot study presented at ACRC 2021.

Methods: This prospective cohort study enrolled patients from a single-specialty practice in Charlotte NC who received the
BNT162b2 (Pfizer), mRNA-1273 (Moderna), or Ad26COV2.S (Johnson & Johnson) vaccine from 3/17/21-10/1/21. Those
with prior COVID-19 by self-report were excluded. We collected demographics, diagnoses, and IMT of AIIRD patients. Anti-
body (Ab) testing was performed at >14 days after completion of their vaccine series. SARS-CoV-2 IgG Ab levels to the S1
spike antigen RBD were measured using a semi-quantitative assay (Siemens Atellica; Quest). Associations between clinical
characteristics and Ab responses were evaluated. Similar data were collected in a control group of patients with non-
inflammatory disease who were not on IMT.

Results: Characteristics of 1394 AIIRD and 83 control patients are listed in Table 1. Overall, 73% of AIIRD patients devel-
oped an Ab response compared to 95% of controls (p< 0.001), with mean Ab titers of 11.59 (< 1 index) and 13.62, respec-
tively (p< 0.001). There was no difference based on gender. The likelihood of an absent Ab response increased with age,
and there was a decline in mean levels with aging in Ab+ patients. Treatment associations are listed in Table 2. Patients
receiving rituximab were less likely to develop an Ab response (14%) and had a lower mean Ab titer (10.80) compared to
the overall cohort. Dosing appeared to affect response rates with a single dose (1000 mg) Ab+ rate of 26% compared to a
paired dose (1000 mg x2) rate of 12% (Table 3). Patients receiving abatacept were also less likely to develop an Ab response
(49%). Detectable Abs were seen in most patients on JAKi (85%), belimumab (76%), TNFi (75%), IL-17i (94%), IL-6i (81%),
and IL-12/23i (87%). Without concomitant targeted therapy, Ab+ rates with SSZ (69%), AZA (69%), LEF (63%), and MMF
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(56%) were decreased compared to MTX (82%) and HCQ (78%). 78% of patients receiving prednisone without biologics
were Ab+ (average daily dose 5.8 mg). Overall dose effect is shown in Table 3.

Conclusion: AIIRD patients developed anti-SARS-CoV-2 RBD Abs at a decreased rate (73%) compared to controls (95%)
with a lesser mean titer. Overall Ab response rates and titers were age dependent. Patients receiving rituximab and abatac-
ept were less likely to develop an Ab response with the former having a dose effect. Among csDMARDs, response rates
were decreased in patients receiving SSZ, AZA, LEF, and MMF. Low dose prednisone without biologics did not appear to
influence Ab+ rates. Limitations of this study include its single center, non-randomized design and lack of residual con-
founder measures. Additional measures of humoral immune response and T cell function are also needed. However, this
real-world study may provide further guidance for COVID-19 vaccination in patients with AIIRD on IMT.

Table 1. Demographics and Clinical Characteristics of Patients with Autoimmune and Inflammatory Rheumatic Disease patients and control
patients
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Table 3. Dose effects of rituximab and prednisone on vaccine responses in AIIRD patients

Table 2. Patient immunomodulatory therapies and vaccine responses. IgG antibodies to SARS CoV-2 S1 RBD antigen were measured using a
semi-quantitative chemiluminescent immunoassay (Siemens Atelllica IM/Siemens Atellica IM Analyzer; QUEST ) in which negative/nonreactive
was <1.0, and positive/reactive was reported from 1.00 to 20.00 or > 20.00 . https://www.siemens-healthineers.com/en-us/laboratory-diagnos-
tics/assays-by-diseases-conditions/infectious-disease-assays/sars-cov-2-igg-assay
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Disclosure: G. Lam, AbbVie, Bristol Myers Squibb, GlaxoSmithKline, Janssen, Pfizer, UCB, AstraZeneca, Sanofi, Aur-
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Genentech, Janssen, UCB, Sanofi, Regeneron, Galvani, GlaxoSmithKlein(GSK), AstraZeneca, Chemocentryx.
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Background/Purpose: Since patients with pre-existing autoimmune conditions are commonly excluded from clinical trials
with immune checkpoint inhibitors (ICI), we aimed to describe the characteristics of ‘’real-world” patients with pre-existing
autoimmune conditions diagnosed with metastatic melanoma and started on ICI.

Methods: Using US administrative health claims data from MarketScan (Jan. 2012-July 2019), we identified a cohort of
adults with metastatic melanoma (based on International Classification of Diseases, ICD physician billing or hospitalization
diagnostic codes) who started ipilimumab (IPI), pembrolizumab (PEM), nivolumab (NIVO), or IPI/NIVO. Cohort entry was
defined as the date of first prescription for one of these drugs. Inclusion criteria required health/drug plan coverage for
12 months before cohort entry. Pre-existing autoimmune conditions were identified, within the 12 months before cohort
entry, based on ≥1 ICD physician billing or hospitalization diagnostic code for the condition of interest.

Results: We studied 3409 adults with metastatic melanoma (2071 male). Over a quarter (N=908, 26.6%) had pre-existing
autoimmune conditions at baseline. Of these, the most frequent was hypothyroidism (N=380), myopathy and myositis
(N=76), type I diabetes mellitus (N=44), rheumatoid arthritis (N=36) and vitiligo (N=24). Pre-existing autoimmune conditions
were more frequent in women versus men (31.9% vs 23.2%). From one year to the next, there was no clear increase in
the percent of pre-existing autoimmune disease among the newly diagnosed metastatic melanoma patients. There was a
non-significant trend towards fewer pre-existing autoimmune conditions in patients treated with combination IPI/NIVO
(22%) versus ICI monotherapy (26-28%).

Conclusion: Pre-existing autoimmune conditions are present in a considerable number of metastatic melanoma patients
receiving ICI. Combination therapy with IPI/NIVO improves outcomes in metastatic melanoma, though with higher adverse
events. Pre-existing autoimmune conditions might be seen by clinicians as a relative contraindication for combination ICI,
but this should be evaluated in future studies.

Disclosure: A. Ladouceur, None; M. Amaral De Avila Machado, None; M. Hudson, Bristol-Myers Squibb(BMS),
Boehringer-Ingelheim, Mallinckrodt; C. Moura, None; S. Bernatsky, None.
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Background/Purpose: Immune checkpoint inhibitors (ICI), increasingly used cancer therapeutics, can cause off-target
inflammatory effects called immune-related adverse events (irAEs), including ICI-induced inflammatory arthritis (ICI-induced
IA) and polymyalgia rheumatica (ICI-induced PMR). There are no validated classification criteria or outcome measures for
these conditions, and adaptation of treatment recommendations from corresponding rheumatic diseases, such as RA,
spondyloarthritis and PMR, may not be appropriate. In this study, we aimed to collate clinical descriptors of ICI-induced IA
and ICI-induced PMR and aggregated domains used for these conditions in order to inform the development of a core set
of outcome domains.

Methods: As the initial step of the OMERACT core domain set generation process, we systemically searched Medline
(Pubmed), EMBASE, Cochrane, and CINHL through March 2021 to identify all studies that provided both clinical descrip-
tions and domains relevant to ICI-induced IA and ICI-induced PMR. Publications were sorted into groups based on the clin-
ical characterization of the disease. Outcome domains were mapped to core areas, such as pathophysiological
manifestations, life impact, resource use, and longevity/survival, as suggested by the OMERACT 2.1 Filter.

Results:We identified 69 publications (Figure 1) which were sorted into seven groups based on clinical descriptors of arthri-
tis/PMR (Table 1). At least one rheumatologist was a co-author in 41 (59%) publications. Over a third of these publications
utilized non-specific clinical diagnoses of “arthritis,” “arthralgia,” and/or “PMR”. Other publications provided the number
(n=12 publications), the distribution, size and/or names of specific joints affected (n=17 publications), while others labeled
the irAE as the corresponding rheumatic disease, such as rheumatoid arthritis or spondyloarthritis (n=9 publications). Out-
comes used for ICI-IA and ICI-PMR are listed in Figure 2. Most distinct outcome domains mapped to the
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pathophysiology/manifestations core area (24 domains), such as signs/symptoms (13 domains), labs (6 domains), and
imaging (5 domains), with harm domains of adverse effects from irAE treatment and fear of irAE treatment decreasing ICI effi-
cacy. Forty-three publications also referenced irAE treatment and 35 publications described the subsequent response.
Unique to this population, tumor response was an outcome domain used in 32 publications.

Conclusion: There is considerable heterogeneity in the domains used to clinically characterize ICI-induced IA and ICI-
induced PMR. Among outcomes, there were several domains mapped to the pathophysiologic manifestations core area,
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although several publications highlighted domains evenly distributed among the other core areas of life impact, longevity/
survival and resource use. Assembling classification criteria specific to ICI-induced IA and PMR in addition to gaining even-
tual consensus achievement of core areas and domains are next steps in order to study and effectively treat these condi-
tions.Flow diagram for scoping review study identificationClinical characterization categories of ICI-induced inflammatory
arthritis/PMR

ICI-induced inflammatory arthritis and PMR outcomes mapped to core areas and domains
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S. Jamal, AbbVie/Abbott, Amgen, Bristol-Myers Squibb(BMS), Eli Lilly, Merck/MSD, Pfizer, Janssen, Roche, UCB;
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der Laken, None; A. Meara, None; D. Liew, None; M. Kostine, Bristol-Myers Squibb(BMS), Merck/MSD, Novartis,
Janssen, Biogen.

Abstract Number: 0762

Rituximab-treated Rheumatic Patients: B-cell Levels Predict
Sero-conversion After COVID-19 Boost or Re-vaccination in Initial
Vaccine Non-responders

Christian Ammitzboell1, marianne Kragh thomsen2, Jakob Bøgn Andersen1, Jens Magnus Berth Jensen3, marie-Louise
From Hermansen1, anders Dahl Johannsen1, Mads Lamm Larsen1, Clara Elbæl Mistegaard1, Susan Mikkelsen3, Fruzsina
Szabados3, Signe Risbøl Vils1, Christian Erikstrup3, Ellen-Margrethe Hauge1 and Anne Troldborg1, 1Department of
Rheumatology, Aarhus University Hospital, Aarhus, Denmark, 2Department of Clinical Microbiology, Aarhus University
Hospital, Aarhus, Denmark, 3Department of Clinical Immunology, Aarhus University Hospital, Aarhus, Denmark

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (0752–0778) Immunological Complications of Medical Therapy Poster
Session Type: Poster Session B
Session Time: 9:00AM–10:30AM

Background/Purpose: Treatment with rituximab (RTX) has presented a challenge during the COVID-19 pandemic, as anti-
body response after primary vaccination are markedly reduced and often undetectable.The primary outcome of this study
was to investigate the percentage of RTX treated RD patients without detectable antibody responses after two vaccinations
that mounted detectable antibody responses after a booster vaccination (3rd dose) or revaccination (3rd and 4th) vaccine
dose. The secondary outcome was to examine if the level of B-cells in peripheral blood predicted the antibody response.

Methods: We included 91 RD patients, who had recieved RTX within the past 24 months and were vaccinated against
COVID-19 with an mRNA vaccine. Patients were offered revaccination or a single booster vaccination with an mRNA vac-
cine. Serum total antibodies and specific IgG against SARS-CoV-2 spike protein were measured before and six weeks after
the last vaccine dose. B-cells (CD19+CD45+) were measured by flow cytometry at inclusion. Logistic regression analyses
were performed with the presence of SARS-CoV-2 antibodies after vaccination as the dependent variable.

The study was supported by an urestricted grant from the The Danish Rheumatism Association.

Results: Patient characteristics are given in Table 1. Most participants were female (69%) with a median age of 61 years,
and the most common diagnosis were vasculitis (45%), rheumatoid arthritis (19%) and myositis (19%).
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Sixty-nine patients had undetectable anti-SARS-CoV-2 antibody levels after the initial vaccination. In these patients, 5 out
13 (38%) who recieved a booster dose and 18/56 (32%) who recieved a revaccination seroconverted, Figure 1A. This differ-
ence was not significant (p=0.67). Patients receiving re-vaccination had significantly higher antibody levels than patients
receiving a booster dose (p< 0.001), Figure 1A.

Table 1. Patients Characteristics
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Nearly all patients (7/8, 87.5 %), who had quantifiable B-lymphocytes but were seronegative before re-vaccination or boost-
ing achieved detectable SARS-CoV-2 antibodies after six weeks (Fig. 1b). In contrast, 16 out of 58 patients (27.6%) with
unquantifiable B-lymphocytes and unmeasurable antibodies before vaccination developed antibodies 6 weeks after
booster/revaccination.

In both univariate and multivariate logistic regression analysis, only B-cells higher than 10/ � L before boost or revaccination
were associated with seroconversion (p=0.009 and p=0.01, respectively), Table 2. Seroconversion was independent of
age, gender, diagnosis, cumulative RTX dose, RTX treatment time, and time since last RTX treatment.

Conclusion: Continuously impaired humoral response to mRNA vaccines was found in most RTX treated RD patients after
a booster dose (one-dose) or revaccination (two-doses). Re-vaccination lead to significantly higher antibody levels in
patients who did not have a detecable humoral responce after the first two vaccine doses, compared to a booster dose.
CD19+ B-cells are a significant predictor of humoral responce to vaccination. However, more than half of the patients with
no measureable B-cells pre-vaccination developed a detecable humoral responce after revaccination.

Figure 1. Seroconversion after boost or revaccination.
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Background/Purpose: The VOLTAIRE trials program compared the safety, efficacy, and immunogenicity of biosimilar BI
695501 with adalimumab reference product (RP) for indications including moderate-severely active rheumatoid arthritis
(RA), Crohn’s disease (CD), and chronic plaque psoriasis (PsO).1,2,3 These analyses compare immunogenicity across these
indications and by patient sex.

Table 2. Univariate and multivariate logistic analysis with seroconversion as dependent variable
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Methods: Details of each active-comparator, randomized controlled trial (RCT) are presented in Table 1. Immunogenicity was
assessed at various timepoints by the proportion of patients with anti-drug antibodies (ADAs) and neutralizing antibodies
(nAbs), using acid dissociation followed by an electrochemiluminescence assay (ECL; MSD platform; Meso Scale Diagnostics
LLC, USA).4 Assay sensitivity was 50 ng/mL, and drug tolerance ≥30 � g/mL (free drug) at the low positive control level.

Results: Data are presented in Table 2.

Conclusion: These data demonstrate minor differences in immunogenicity parameters (ADAs, ADA titers and nAbs)
between BI 695501 and adalimumab RP across these 3 immune-mediated inflammatory diseases (IMIDs). The proportion
of ADA- and nAb-positive patients increased from baseline over time in all 3 RCTs, as expected, and were similar in the
RA and CD RCTs. However, higher rates of ADA- and nAb-positive patients were reported in the PsO trial. Subgroup anal-
ysis by patient sex showed the same trend. Differences among the RCTs may be partially explained by concomitant back-
ground therapy (MTX) in the RA trial, stable doses of AZA, 6-MP or MTX in 36% of CD patients and the absence of
background therapy in the PsO RCT. In addition, comparisons are limited by the different visit schedules among the trials.
Historical comparisons to data for the RP are complicated by recent differences in regulatory requirements for increased
ADA assay sensitivity and stringency for biosimilar products than those originally used for the RP. Acid dissociation followed
by the more sensitive ECL assay for detection of ADAs is not dependent on serum drug concentrations. In conclusion, these
analyses confirm the biosimilarity of BI 695501 with the adalimumab RP across IMIDs.
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Background/Purpose: Immune checkpoint inhibitor (ICI) use for the treatment of multiple cancers continues to expand.
Data on ICI treatment in autoimmune disease is limited as these patients were excluded from most clinical trials. Concern
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has been raised that the use of DMARDs prior to receiving ICI may complicate the immunomodulatory dynamic having a
negative impact on the effectiveness of ICIs. We compared 2-year all-cause mortality between patients exposed or unex-
posed to DMARD therapy prior to ICI treatment in the VA national healthcare system.

Methods: We performed a retrospective cohort study of patients receiving ICIs within the Veterans Health Administration
(VHA) between 2011-2022. Patients were included if they received ICI therapy between 2011-2020, allowing for 2 years
of follow up. Data were obtained from the Corporate Data Warehouse (CDW) for pharmacy and demographic information,
VA cancer registry for cancer diagnosis, and vital status for all-cause mortality. For each DMARD, a continuous course
was defined as multiple sequential dispenses without a 90-day gap in therapy. The most proximate DMARD course prior
to the beginning of ICI treatment was identified for each DMARD. Status for each proximate DMARD prior to ICI treatment
was classified into one of 3 groups based on the end date for the course: 1) continued up to or within 90 days prior to ICI
start, 2) terminated within 91-365 days, or 3) terminated >365 days prior to ICI treatment. DMARDs were categorized as
csDMARD or biologic/targeted synthetic DMARD (b/tsDMARD), defined in Table 2. All-cause mortality for all cancers and
lung cancer (the most common malignancy) subset was compared based on the relationship of DMARD continuation/
termination prior to initiating ICIs.

Results: There were 16,050 veterans who received ICI treatment during the study period with 443 (2.7%) patients previ-
ously receiving a DMARD. There were no significant differences in age, gender, race, ethnicity, smoking history, cancer type
or first ICI treatment type between those previously exposed and those never exposed to a DMARD (Table 1). Lung cancer
was the most common malignancy in both groups at 48.7% and 50.3% (Table 1). In the 443 patients exposed to DMARDs,
157 (35.4%) patients had received a DMARD within 90 days of ICI start, 80 (18.4%) had discontinued DMARD between
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91-365 days prior to ICI, and 206 (47.5%) discontinued DMARDs >1 year. The 2-year mortality in these groups was 65.6%,
67.5%, and 64.5% respectively compared to 67.3% in those not exposed to DMARDs (p= 0.82). In the csDMARD groups
2-year mortality was 67.1%, 70.1%, and 68.1% vs 67.2% in those not exposed to csDMARDs (Table 2). In the biologic/ts
DMARD groups mortality was 58.5%, 64.1%, 67.3%. vs 67.3% in those not exposed to b/ts DMARDs (Table 2). Sub anal-
yses limited to lung cancer patients produced similar findings.

Conclusion: Exposure to DMARDs prior to ICI treatment was not associated with 2-year crude mortality rates compared to
patients receiving ICI treatment not previously exposed to DMARDs. These findings suggest that patients treated with
DMARDs commonly used in autoimmune diseases do not have worse survival outcomes during subsequent ICI therapy.

Disclosure: T. Braaten, Gilead; B. Sauer, None; G. Kunkel, None; J. Walsh, AbbVie, Amgen, Lilly, Novartis, Pfizer,
UCB, Celgene, Janssen, Merck; J. Rojas, None; B. England, Boehringer-Ingelheim; J. Baker, Bristol Myers Squibb,
Pfizer, CorEvitas LLC, Burns-White, LLC, RediTrex; G. Cannon, None.
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Background/Purpose: The aim of the study was to elucidate antibody responses after vaccination with two doses of
COVID-19 vaccines in patients with inflammatory rheumatic diseases (IRD) treated with biologic and targeted disease mod-
ifying anti-rheumatic drugs (b/ts DMARDs) as monotherapy or together with conventional synthetic DMARDs (csDMARDs).

Methods: Antibody levels to antigens representing spike full length protein, spike S1 and a nucleocapsid C-terminal frag-
ment were measured in serum obtained before and 2-12 weeks after second vaccination using multiplex bead-based serol-
ogy assay. Cut-off for reactivity was defined as mean signal intensity +6SD across 12 pre-pandemic samples for spike and
+12SD for nucleocapsid. Patients with IRD receiving b/ts DMARDs and controls from five Swedish regions participated. Per-
centage (%) responders, defined as antibody levels over cut-off for both spike proteins, in each treatment group was
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compared to percentage responders among controls. Predictors of antibody response were determined using logistic
regression analysis.

Results: In total, 414 patients and 61 controls participated. Of these, 323 had RA/JIA/psoriatic arthritis/spondylarthritis,
60 systemic vasculitis and 31 other autoimmune diseases. The following treatments were studied: rituximab (n=145), aba-
tacept (n=22), IL6-inhibitors (n=79), JAK-inhibitors (n=58), TNF-inhibitors (n=68), IL12/23/IL17-inhibitors (n=42) and healthy
individuals (controls; n=61). Patients receiving rituximab (40.7%), abatacept (55.6%), or IL6-inhibitors (87.0 %) had lower
antibody response rate compared to controls (98.4%) which was more pronounced when b/ts DMARD was given in

Figure 1A and B. Proportion of participants with positive antibody response in each treatment group (monotherapy and b/ts + csDMARD sepa-
rately) in 414 patients with IRD and 61 controls
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combination with csDMARDs (p< 0.001). There was no difference in response between patients receiving IL12/23/IL17-in-
hibitors, TNF-inhibitors or JAK-inhibitors and controls. Older patients, those receiving concomitant csDMARDs, predniso-
lone, and with vasculitis had lower proportion of responders (p< 0.0001). After adjustment in regression analysis, higher
age, rituximab, shorter time between rituximab course and vaccination, abatacept and concomitant csDMARD remained
significant predictors of impaired antibody response. An increased activity in IRD was reported by 14 (3.4%) patients.

Conclusion: In this large Swedish study including IRD, impaired immunogenicity of COVID-19 vaccines was observed in
patients receiving rituximab or abatacept. Concomitant csDMARD further decreased this response. Older patients had an
impaired antibody vaccine response regardless the immunomodulating treatment. Older patients on rituximab and abatac-
ept should be strongly encouraged and prioritized for booster doses of COVID-19 vaccine.The presence of positive antibody
response following two doses of COVID-19 vaccine in relation to time between the last rituximab course and vaccination in
145 patients with IRD treated with rituximab with or without concomitant csDMARD.

Predictors of antibody response to two doses of COVID-19 vaccine, defined as antibodies over the cut-off level for both
spike antigens in 414 patients with IRD and 61 healthy individuals

Disclosure: M. Frodlund, None; K. Chatzidionysiou, AbbVie/Abbott, Eli Lilly, Pfizer; A. Södergren, None;
E. Klingberg, Lilly, UCB Pharma, Roche; A. Bengtsson, None; M. Hansson, None; S. Ohlsson, None; E. Pin, None;
L. Klareskog, None; M. Kapetanovic, None.
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Background/Purpose: Immune checkpoint inhibitors (ICI) have markedly improved the treatment of many advanced can-
cers; however, they can result in immune-related adverse events (irAE) including ICI-inflammatory arthritis (ICI-IA). ICI-IA
often resembles rheumatoid arthritis (RA) and 9% of ICI-IA patients are CCP+. In RA, ACPA epitope expansion occurs in
the years prior to onset of clinical disease. In this study we examined the degree of ACPA epitope expansion in CCP+ RA
and ICI-IA patients.

Methods:We used clinical data and serum from 12 CCP+ ICI-IA patients enrolled in a prospective registry and 39 CCP+ RA
patients enrolled in the CATCH-US early RA cohort. Anti-CCP screening was done using a commercial ELISA (positive >20
units/mL). Clinical differences between the two groups were compared using t-test, Fisher’s exact or Wilcoxon-rank sum.
Clinical characteristics of CCP- ICI-IA patients were also included as a comparator. A custom, bead-based antigen array
was used to identify ACPA reactivities to 16 putative RA-associated citrullinated proteins. Hierarchical clustering software
was used to create heatmaps to identify ACPA levels. Z-scores for fluorescence intensity were calculated separately for each
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peptide, and fluorescence level above the mean was defined as a positive ACPA. The number of positive epitopes for each
patient was determined and compared categorically between the ICI-IA and RA patients using Fisher’s exact. We also per-
formed the assay on synovial fluid from 3 ICI-IA patients.

Results: Characteristics of CCP+, CCP- ICI-IA and CCP+ early RA are listed in Table 1. CCP+ and CCP- ICI-IA patients had
similar characteristics. Compared to CCP+ early RA patients, however, CCP+ ICI-IA patients were older (p< 0.001), less
likely to have positive rheumatoid factor (RF) (p< 0.001) and had lower titer of anti-CCP (p=0.004). There were trends toward
RA patients being more likely female and less likely to be a current/former smoker (p=0.10). Median symptom duration for
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ICI-IA patients was 3.7 months compared to 6.7 months in RA patients. ACPA reactivities are displayed in Figure 1 with
lower signal intensities (level of ACPA) and a lower number of distinct ACPA epitopes seen in the serum of ICI-IA patients
compared to RA patients. Figure 2 highlights that among the ICI-IA patients, 67% were positive for 0-4 ACPA epitopes,
8% for 5-10 epitopes and 25% for >10 epitopes, as opposed to 23% of RA patients positive for 0-4 epitopes, 36% for
5-10 epitopes, and 41% for >10 epitopes (p=0.02). The one ICI-IA patient who was also RF positive had 12 positive ACPA
epitopes. There were no significant differences in the median [IQR] number of ACPA epitopes in ICI-IA patients who were
smokers vs. nonsmokers, RA-like vs. PMR-like, or who received ICI combination vs. ICI monotherapy. In the 3 ICI-IA
patients with synovial fluid samples, synovial fluid ACPA was not demonstrated.

Conclusion: ICI-IA patients had lower ACPA titers and targeted fewer ACPA epitopes than early RA patients. It remains to
be determined if ICI-IA represents an accelerated model of RA pathogenesis with ICI triggering an early transition from
pre-clinical to clinical disease.Characteristics of CCP+ ICI-IA, CCP+ RA patients and CCP- ICI-IA patientsHeatmap showing
antibody levels of ACPA reactivities of CCP+ ICI-IA patients and RA patients

Number of CCP+ ICI-IA and RA patients with number of positive peptides

Disclosure: N. Ghosh, GoodRx, Musculo; D. Rajesh, None; J. Kirschmann, None; D. Jannat-Khah, DrPH, MSPH,
Cytodyn, AstraZeneca, Walgreens; K. Chan, None; S. Goodman, Novartis, UCB; V. Bykerk, Amgen, Bristol-Myers
Squibb(BMS), Genzyme, Brainstorm, Gilead, Regeneron, UCB, Pfizer, Sanofi, Aventis; W. Robinson, None;
A. Bass, None.
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Background/Purpose: Cancer therapies that target immune checkpoints have gained a prominent role in the treatment of
malignancy. These agents stimulate an impressive and sustained anti-tumour response, including complete remission in
some patients. Despite their effectiveness, they can also result in off-target immune-related adverse events (irAEs) that can
affect nearly every organ system, sometimes resulting in de novo rheumatic diseases. While glucocorticoids are the mainstay
of therapy for rheumatic irAEs, there is concern among rheumatologists and oncologists that their use may blunt the anti-
tumour response, and cause avoidable glucocorticoid-related side effects. However, there is little data on the differences
in therapeutic approach and prescribing patterns to date. The purpose of this study was to describe glucocorticoid route
and dosing, adverse event profile, and patient outcomes between patients initiated on glucocorticoids for rheumatic irAEs
by oncologists versus rheumatologists.

Methods: This was a single center retrospective chart review. Adult patients who received an immune checkpoint inhibitor
and were identified as having inflammatory arthritis as a rheumatic irAE or those with pre-existing inflammatory arthritis were
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included. Patients were divided into two groups according to whether they were initiated on glucocorticoid therapy by
Oncology versus Rheumatology. Glucocorticoid route of administration, dose, and adverse event profile were recorded.
Patient reported quality of life was captured via a standard Health Assessment Questionnaire (HAQ) that was completed
at the time of initial assessment by Rheumatology and at 1 month follow up.

Results: 86 patient charts were reviewed. Mean age was 65 years old. 57 patients received glucocorticoid therapy for
inflammatory arthritis. 22 (40%) patients were initiated on glucocorticoid therapy by Oncology, and 34 (60%) patients were
initiated on glucocorticoid therapy by Rheumatology. Of the patients started on glucocorticoid therapy by Oncology,
22 (100%) were initiated on oral prednisone alone. Of those started on glucocorticoid therapy by Rheumatology, 24 (70%)
patients were initiated on prednisone monotherapy, and 9 (26%) patients received intra-articular glucocorticoids without
systemic glucocorticoids. Of those initiated on oral glucocorticoids, the average starting dose by Rheumatology was
15mg prednisone daily, while the average in Oncology was 47mg prednisone daily (p < 0.001). 18 patients experienced
adverse events secondary to glucocorticoids, all of whom received oral prednisone. 4 (17%) patients initiated on glucocor-
ticoids by Rheumatology experienced adverse events, compared with 14 (64%) of patients started on glucocorticoids by
Oncology (p< 0.001).

Conclusion: The use of systemic glucocorticoids in the treatment of rheumatic irAEs is associated with glucocorticoid
related adverse events. When treated in the Rheumatology setting, patients receive lower doses of systemic glucocorticoids
with significantly fewer adverse events. This highlights the need for further education and collaboration between Rheumatol-
ogy and Oncology to best manage this complex patient population.

Disclosure: M. Himmel, None; A. Saltman, None; B. Pollock, None.
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Background/Purpose: Biologic treatments such as monoclonal antibodies have become first line treatment for many auto-
immune diseases and now monoclonal antibodies are being used to treated hyperlipidemia, osteoporosis etc. There is a
paucity of evidence in understanding combination biologic use in a single patient. Historically, combination biologic treat-
ments have demonstrated harm primarily due to an increased risk of infection. New research suggests that patients might
tolerate combination immunosuppressive and non-immunosuppressive biologics for treatment of different conditions. This
study will use claims data to evaluate combination immunosuppressive and non-immunosuppressive biologics and inci-
dence of emergency room visits.

Methods: This is a U.S. multicenter retrospective chart review study conducted using MarketScan database. The data was
used to evaluate patients starting a single biologic treatment and patients starting combination immunosuppressant and

1531



non-immunosuppressant biologic treatments, and comparing the incidence of emergency room visits within a 180 day
period. Chi-squared analysis was used.

Inclusion criteria: adults, age >65 years, who have received single biologic or combination immunosuppressive and non-
mmunosuppressive biologics from 1/1/2012 to 12/31/2020. Certain biologics were categorized unconventionally.

Immunosuppressive biologics were identified by their unique J-codes and included: Adalimumab, basiliximab, belimumab,
canakinumab, certolizumab, daclizumab, etanercept, golimumab, guselkumab, infliximab, natalizumab, ocrelizumab,

Table 2. Total patient records obtained and chi-square analysis.

Source: Table 1. Percentage of ER visits in patients with single biologic or combination biologic treatments over 180 days.

Source data for graph. Total percentage of ER visits in patients receiving single biologic treatment v. combination biologic treatment within
180 days.
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rituximab, siltuximab, tildrakizumab, tocilizumab, ustekinumab, andvedolizumab.

Non-immunosuppressives with unique J-codes included: Abciximab, benralizumab, bevacizumab, bezlotoxumab
burosumab-Twza, denosumab, omalizumab, mepolizumab, reslizumab, romosozumab, and teprotumumab-Trbw.

Results: Total of 133,506 patients were identified that had received a single biologic. Of those receiving a single biologic
agent only 31,117 patients or 23.31% had an ER visit within 180 days. Total 33,458 patients receiving combination biologics
were identified. The total ER visits within 180 days of those receiving combination biologics was 5,804 patients or 17.35%.
The p-value of chi-square test is < 0.01 comparing ER visits or no ER visits between the single biologic v. combination bio-
logic group.

Conclusion: This large multicenter data demonstrates that in regards to emergency room visits, there is a statistically signif-
icant difference between patients on single biologic and combination immunosuppressive and non-immunosuppressive bio-
logic treatments; unexpectedly, the incidence of ER visits within a 180 day period was lower in patients receiving
combination biologics than single biologics. Further inquiry is required to determine if certain combinations biologics have
a safer risk profile than others. Many biologics were not included in study due lack of unique J-code. Moreover, additional
research is required to determine if there are any other factors that contributed to the disparity of ER visits.

Disclosure: R. Mathew, None; A. Meara, None; C. Chiang, None; K. Paradakar, None; A. Burrell, None;
G. Kirsch, None.
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Virology, Medical University of Vienna, Vienna, Austria, 5Department of Clinical Pharmacology, Medical University of
Vienna, Vienna, Austria, 6Division of Gastroenterology, Medical University of Vienna, Vienna, Austria, 7Department of
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Background/Purpose: Patients under immunosuppressive therapy have a high risk for severe COVID-19 disease courses.
However, efficacy of vaccination and therefore the right vaccination strategy remains unclear particularly in these individuals
at risk.
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The aim of the study was to investigate the efficacy of safety of a COVID-19 booster vaccination comparing homologous ver-
sus heterologous vaccination strategies in patients who did not seroconvert upon primary vaccination with an mRNA-based
vaccine.

Methods: 75 patients under immunosuppressive treatment who received two doses of an mRNA vaccine with either
BNT162b2 (Pfizer–BioNTech) or mRNA-1273 (Moderna) were screened. 51 patients without humoral immune response
were randomized and of those 46 received a third dose of either the same mRNA or the vector vaccine ChAdOx1 nCoV-
19 (Oxford-AstraZeneca). In this blinded clinical trial, the primary endpoint was defined as the difference in the SARS-
CoV-2 antibody seroconversion rate four weeks after an additional booster vaccination with a heterologous (vector) versus
homologous (mRNA) vaccine. Further endpoints included the overall seroconversion rate and cellular immune response;
safety was evaluated until week four. SARS-CoV-2-specific T-cell responses were determined by ELISpot assay in patients
and healthy controls. A paper-based patient diary was used to evaluate adverse events within the first week after
vaccination.

Results: Seroconversion rates at week four were higher in the mRNA (15/24 patients, 63%) as compared to the vector vac-
cine groups (4/22 patients, 18%; p=0.006). Overall, 41% of patients seroconverted after an additional booster vaccination.
SARS-CoV-2-specific T-cell responses were similarly increased after a third dose of either vector or mRNA vaccine. In a mul-
tivariable logistic regression analysis, patient age and vaccine type were associated with seroconversion. No serious adverse
event was attributed to COVID-19 booster vaccination.

Conclusion: Homologous SARS-CoV-2 vaccination was found to be superior to a heterologous vaccination regimen and
should be applied in non-seroconverted patients under immunosuppression.

Disclosure: D. Sieghart, None; D. Mrak, Pfizer; E. Simader, Boehringer-Ingelheim; S. Tobudic, None; H. Radner,
None; P. Mandl, None; L. Göschl, None; M. Koblischke, None; N. Hommer, None; L. Hartl, None; P. Hofer, None;
F. Kartnig, Boehringer-Ingelheim, Eli Lilly; T. Hummel, None; A. Kerschbaumer, AbbVie/Abbott, Eli Lilly, Gilead,
Merck/MSD, Amgen, Janssen, UCB; T. Deimel, None; A. Puchner, None; R. Thalhammer, None; A. Zuckermann,
None; K. Stiasny, Pfizer; T. Perkmann, None; H. Haslacher, Glock Health, BlueSky Immunotherapies, Neutrolis;
M. Zeitlinger, None; U. Wiedermann, None; J. Aberle, None; D. Aletaha, Novartis, SoBi, Sanofi, Amgen, Lilly, Merck,
Pfizer, Roche, Sandoz, Janssen, AbbVie; L. Heinz, None; M. Bonelli, Eli Lilly.
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Background/Purpose: Immune check point inhibitors (ICIs) boost the patient’s immune system by blocking intrinsic down-
regulators of immunity by signaling through cytotoxic T-lymphocyte antigen 4 (CTLA-4), programmed cell death 1 (PD-1), or
programmed cell death ligand 1 (PD-L1) (1). The resulting hyperactivity of effector T cells may decrease the progression of
cancers but increase the risk for autoimmune inflammation termed immune related adverse events (IRAE). Patients on ICIs
are at risk of developing such reactions, however, it’s unclear if patients with underlying autoimmune conditions or underly-
ing positive serology are at higher risk.

Methods: This study was based on retrospective analysis of electronic medical records (EMR) of 1,699 patients who
received more than one ICI infusion at Upstate University Hospital between 2011 and 2021. We evaluated the clinical char-
acteristics of new and flaring rheumatic and systemic IRAEs documented among patients with or without a prior history of
autoimmune disease. This study was performed as a quality improvement project to promote the early recognition of IRAEs
in the future. Statistical analysis was performed with chi-square or Fisher’s exact test using GraphPad version 8.0 software.
Two-tailed p < 0.05 was considered significant.
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Results: Table 1 outlines the baseline characteristics and IRAE of 1699 ICI-treated patients. Table 2 outlines the prevalence
of each IRAE in individual patients with prior history of autoimmune diseases. The most common IRAE was pneumonitis fol-
lowed by thyroiditis, rash, colitis, polyarthralgia, and inflammatory arthritis, respectively. 269 of 1699 patients had preexisting
autoimmune disease. 24 potential IRAE were reported, 3 IRAE were analyzed (inflammatory arthritis, polyarthralgia and
rash). There were 49 total patients who developed inflammatory arthritis as an IRAE from ICI use, 14 (29%) had underlying
autoimmune disease. Having an autoimmune disease conferred a 2.2-fold increased risk for flare of inflammatory arthritis
(p=0.013; Table 3). There were 59 total patients who developed polyarthralgia as an IRAE from ICI use, 11 (11%) had under-
lying autoimmune disease. Having an autoimmune disease was not a risk factor for increased polyarthralgia as an IRAE (p-
value =0.5; Table 3). There were 91 patients who developed rash as an IRAE from ICI use, 8 (9%) had underlying autoim-
mune disease. Having an autoimmune disease was not a risk factor for flare of rash as an IRAE (p-value =0.110; Table 3).
118 autoantibodies were found among the 1699 patients who received ICI. Having positive autoantibodies conferred a
10x-fold increased risk for flare from an IRAE (p< 0.0001; Table 3).
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Conclusion: Patients with autoimmune disease were more likely to flare with inflammatory arthritis as an IRAE (2.2-fold
increased risk, p-value=0.013; Table 3). Patients with positive autoantibodies were more likely suffer an IRAE compared to
individuals with negative autoantibodies (10-fold increased risk, p-value < 0.0001; Table 3). It is critical that patients with
underlying autoimmune disease and those with circulating autoantibodies be carefully monitored for possible IRAE during
ICI use. Larger cohort studies are needed.

Disclosure: A. Baluch, None; K. Warda, None; T. Middleton, None; K. Kennedy, None; A. Perl, None; J. Ben
Gabr, None.
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Background/Purpose: Rheumatic immune related adverse events (irAEs) are observed in about 5 to 10% of cancer
patients receiving checkpoint inhibitors (ICIs), with inflammatory arthritis (IA) and polymyalgia-rheumatica (PMR) as frequent
clinical presentations. Although most patients experiencing rheumatic irAEs respond well to low-to-moderate dose of pred-
nisone allowing ICI continuation, few patients require treatment escalation with conventional and/or biological DMARD
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owing to severe irAE or as glucocorticoids-sparing strategy. Since few data are available regarding the use of bDMARDs and
tsDMARDs in this setting, we aimed to assess their efficacy and tolerance in patients with rheumatic irAEs.

Methods: the Club Rhumatisme and Inflammation (CRI) french network, we conducted a multicenter, retrospective, obser-
vational study of cancer patients diagnosed with rheumatic irAE under ICI(s) and treated with bDMARD or tsDMARD. Clinical
data were collected using a standardized case report form.

Results: Twenty-one patients (62% men) were included, with a median age of 54 years and a diagnosis of lung cancer
(n=11), melanoma (n=8), renal carcinoma (n=1) or lymphoma (n=1). All patients were receiving an anti PD-1, in combination
with an anti CTLA-4 for 2 patients. The median time between ICI initiation and the rheumatic irAE onset was 22 weeks, rang-
ing from 1 to 156 weeks. All but one had inflammatory arthritis with RA-like (n=16), PMR-like (n=2) or psoriatic arthritis-like
(n=2) phenotype, and one patient had fasciitis. 90% were treated with glucocorticoids as first-line therapy and 71% received
methotrexate before the bDMARD or tsDMARD. Anti-IL6R therapy was used in 13 patients (62%), leading to clinical
improvement in 85 but one patient experienced intestinal perforation and cancer progression was noticed in 46% of
patients. TNF inhibitors was used in 5 patients (24%), with 60% efficacy, but two infections (diverticulitis and pneumonitis)
reported and cancer progression observed in 60%. Baricitinib was used in one RA-like patient with irAE resolution but can-
cer progression after 18 months. Ustekinumab was successfully used in one PsA patient. Short course of anakinra had no
effect on both irAE and cancer. One patient experienced myofasciitis, associated with scleroderma reaction and peripheral
neuropathy and was treated with rituximab with partial improvement and cancer remission up to one year. ICI was discon-
tinued due to the rheumatic irAE in 52% of patients, temporarily (n=4) or permanently (n=7). Glucocorticoids were stopped
(27%) or reduced (38%) following bDMARD/tsDMARD initiation. The bDMARD was discontinued in 8 patients after improve-
ment or resolution of the irAE, with only one patient experiencing a flare. At the last follow-up, 8 patients were still receiving
the bDMARD with ongoing tumor response.

Conclusion: Anti-IL6R therapy was mostly and safely used in severe rheumatic irAE with insufficient response to glucocor-
ticoids and methotrexate, with improvement in >80% of patients. TNFi appeared slightly less effective. Overall, cancer pro-
gression occurred in about half of patients and whether the bDMARD/tsDMARD impacted the tumor response remains to
be determined.

Disclosure: F. De La Fuente, None; R. Belkhir, None; J. Henry, None; C. Nguyen, None; T. Pham, None;
V. GERMAIN, None; P. Gavand, None; C. Labadie, None; C. Brière, None; A. Lauret, None; T. Cardon, None;
G. Mouterde, None; I. Bonnet, None; L. Rouxel, None; M. Truchetet, AbbVie/Abbott, Pfizer, Eli Lilly, Galapados;
T. schaeverbeke, None; C. Richez, AbbVie/Abbott, Amgen, AstraZeneca, Biogen, Bristol-Myers Squibb(BMS), Gala-
pados, GlaxoSmithKlein(GSK), Eli Lilly, Novartis, Pfizer; M. Kostine, Bristol-Myers Squibb(BMS), Merck/MSD, Novar-
tis, Janssen, Biogen.
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Background/Purpose: From January 2021 around 60% of the total population has received at least one dose of any
COVID-19 vaccine. A minority of vaccinated individuals present autoimmune phenomenon which can be presented in indi-
viduals with previous autoimmune diseases or as new onset manifestations. The aim of this research is to establish the fre-
quency of new onset rheumatological syndromes associated to COVID-19 vaccination.

Methods: Systematic search for original research articles published between January 2021 and April 2022 was formulated.
The search process was carried out following the PRISMA guidelines. Electronic searches were performed in Medline,
EMBASE, Cochrane, Scopus, EBSCO, WoS and LILACS using the following key terms in all possible combinations: “Rheu-
matic diseases”, “Systemic Vasculitis”, “Myositis”, “Polymyositis”, “Lupus Erythematosus, Systemic”, “Antiphospholipid
Syndrome”, “Still’s Disease, Adult-Onset”, “Rheumatoid arthritis”, “ANCA-associated vasculitis”, “Spondylarthritis”,
“Reactive arthritis”, “Sjogren’s syndrome”, “Systemic sclerosis”, “Covid-19 vaccine” and “SARS-CoV-2 vaccine”. Cohort
studies, case reports or case series were included if the patients fulfilled the specific diagnostic/classification criteria and/or
nomenclature for each rheumatic autoimmune disease. Publications were excluded if they did not fulfill the above criteria.

Results: The electronic search yielded 271 publications. A total of 157 articles were evaluated and 51 reports with
72 patients (GCA 6, IgA vasculitis 6, SLE 10, ANCA vasculitis 23, adult-onset Still’s disease 9, reactive arthritis 2, rheumatoid
arthritis 3, Sjögren’s syndrome 3, systemic sclerosis 2, Takayasu’s arteritis 2, cryoglobulinemic vasculitis 1, Kawasaki dis-
ease 3, Polymyalgia rheumatica 2) were included. 54.8% were men with a median age of 56 years (IQR 6.5-14 y/o),
41.7% developed rheumatic disease after the first dose and 36% after the second dose, with a median of 10 days (IQR
6.5-14 days). 70.8% received corticosteroids (18.1% High-dose and 20.8% Pulse), 40.3% received immunosuppressant
(cyclophosphamide 11.1%, rituximab 4.2, hydroxychloroquine 6.9, methotrexate 5.6, tocilizumab 4.2, mycophenolate
4.2, immunoglobulin 11.1 y 4.2% others). The 54.2% had complete remission, 20.8% partial and 9.7% non-response.

Conclusion: Despite the increasing number of documented cases, the incidence remains low compared to the benefits of
vaccination.

Disclosure: C. Soto-Fajardo, None; A. Peña Ayala, None; F. Gonzalez, None; P. Flores, None; A. Medina, None;
A. Bernal, None; C. Pineda, None; O. Vera-Lastra, None; L. Jara Quezada, None.
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Background/Purpose:Most immunosuppressed patients with chronic inflammatory diseases (CID) mount total anti-Spike
(S) IgG responses following vaccination with mRNA-based SARS-CoV-2 vaccines. Less is known, however, about cross-
variant neutralization potential, an immune correlate of protection that highly associates with efficacy of vaccination. Here,
we describe how an additional dose of SARS-CoV-2 mRNA vaccination influences both total anti-S IgG and neutralizing
titers to variants of concern.

Methods: The COVID-19 Vaccine Responses in Patients with Autoimmune Disease (COVaRiPAD) study is a prospective
assessment of mRNA-based vaccine immunogenicity and reactogenicity in patients with CID. A total of 340 adults with CIDs
were enrolled, with 81 participants having samples available at both 5 months after completion of the initial series and
4 weeks after the third dose. Serum anti-SARS-CoV-2 spike (S) IgG+ binding and neutralizing antibody titers to vesicular sto-
matitis virus pseudotyped with S protein from D614G (common), (Alpha), B.1.351 (Beta), B.1.617.2 (Delta), P.1 (Gamma),
and B.1.1.519 subvariant (Omicron) were quantified.

Results: When examining the effect of a third dose of vaccine, total anti-S IgG titers increased >100-fold for most classes
with exception of those on B cell depleting therapies. The additional dose did increase neutralization titers to all variants
tested in most immunosuppressive classes with n ≥ 4 (Table 2), including 3- to 9-fold increases in neutralization against
Omicron.

Conclusion: Reassuringly, immunosuppressed patients with CID mounted improved total anti-S IgG and neutralizing anti-
body titers to variants of concern broadly across various immunosuppressive classes. This highlights the necessity to pro-
vide additional doses beyond the initial series, which likely will extend to doses beyond the third dose.

Table 1. Exponential fold change of total anti-S IgG titers between pre- and post-3rd dose of SARS-CoV-2 mRNA vaccination
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Incyte, Janssen; M. Matloubian, None; L. Gensler, Novartis, Pfizer Inc, UCB Pharma, AbbVie, Eli Lilly, Janssen, Gil-
ead, Moonlake; M. Nakamura, Moderna; S. Whelan, Vir Biotechnology, AbbVie/Abbott, SAb Therapeutics;
W. Buchser, None; A. Ellebedy, AbbVie/Abbott, Emergent BioSolutions; A. Kim, GlaxoSmithKline, Kypha Inc., Fog-
horn Therapeutics, Aurinia Pharmaceuticals, Exagen Diagnostics, Alexion Pharmaceuticals, Pfizer, AstraZeneca.
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Background/Purpose: Immunogenicity is a leading cause of treatment failure to TNF inhibitors, and also affects drug
safety. Variations in HLA class II genes have been suggested to predispose to anti-drug antibody formation (ADA), but char-
acterization of biologically relevant HLA haplotypes, based on high-resolution genotyping, is lacking. The aim was to assess
associations between HLA loci and formation of ADA to infliximab across different immune mediated inflammatory diseases.

Methods: Patients with immune mediated inflammatory diseases on infliximab therapy (N=612; 181 spondyloarthritis,
120 rheumatoid arthritis, 72 psoriatic arthritis, 114 ulcerative colitis, 80 Crohn’s disease and 45 psoriasis) participating in
the Norwegian Drug Monitoring (NOR-DRUM) trials (1, 2) were included in the present analyses. Neutralizing ADA were
assessed with an automated fluorescence assay at each infusion. Next generation sequencing-based HLA typing was

Table 2. Exponential fold change of neutralizing titers to variants of concern (VOC) between pre- and post-3rd dose of SARS-CoV-2 mRNA vac-
cination
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performed (Histogenetics®). Associations with ADA formation were assessed at locus, allele, haplotype and amino acid level.
Peptide binding predictions for infliximab were performed.

Results: ADAwere detected in 147 patients (24%). Significant associations were shown between ADA and several HLA loci,
whereas conditional analyses indicated HLA-DQB1 (p=1.4x10-6) as the primary risk locus. Highest risk of ADA formation
was seen for patients carrying at least one of the HLA-DQ2 haplotypes; DQB1*02:01~DQA1*05:01 and
DQB1*02:02~DQA1*02:01 (OR 3.18, 95% CI 2.15 to 4.69, p=5.9x10-9) (Figure). These findings were consistent across
diagnoses (Table), and remained significant when adjusting for other possible predictors of ADA. Computational predictions
indicated that both these HLA-DQ2 haplotypes could strongly bind two peptide motifs (INTVESEDI and VYACEVTHQ) in the
infliximab heavy and light chain.

Conclusion: The risk of ADA to infliximab was three-fold higher in patients carrying the HLA-DQ2 risk haplotypes across dis-
eases. A biological role for the HLA-DQ2 molecules encoded by the two different HLA-DQ2 risk haplotypes in the formation

Table. HLA-DQ2 Carrier Frequencies According to the Different Disease Phenotypes and for All Diagnosis Combined
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of ADA was further supported by peptide binding predictions. These novel findings provide promise for future incorporation
of HLA-DQ2 testing to facilitate personalized treatment decisions.

1. Syversen SW et al. Jama. 2021;326(23):2375-84.2. Syversen SW et al. Jama. 2021;325(17):1744-54.

Disclosure: M. Brun, None; K. Bjørlykke, Akershus University Hospital; M. Viken, None; G. Stenvik, None;
R. Klaasen, GE Healthcare; J. Gehin, None; D. Warren, None; J. Sexton, None; E. Haavardsholm, Pfizer, AbbVie,
Eli Lilly, UCB, Boehringer-Ingelheim, Gilead; J. Jahnsen, AbbVie/Abbott, Boehringer-Ingelheim, Bristol-Myers
Squibb(BMS), Janssen, Gilead, Pfizer, Roche, Sandoz, Takeda, Galapagos; B. Lie, None; N. Bolstad, None;
K. Jørgensen, Roche, Bristol-Myers Squibb(BMS); G. Goll, Galapagos, AbbVie/Abbott, Pfizer, UCB;
S. Syversen, None.
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Background/Purpose: The development of new autoantibodies and secondary autoimmunity is a common and significant
side effect of TNF inhibitors (TNFi) which are widely used to treat autoimmune diseases; however, the mechanism by which
TNFi breach tolerance is to be determined. In both mice and humans, TNF deficiency disrupts the germinal center network
(GC), which is a well-established site for generation of high affinity antibodies and autoantibodies. We recently reported that
TNF deficiency in murine models breaches B cell tolerance via both extrafollicular and atypical GC pathways, and that
defects in B cell regulatory signals such as CD22, may be responsible for breach of tolerance in the atypical GC. To deter-
mine the effect of TNFi on autoreactive B cell selection, we examined the distribution of B cell subsets and the frequency
of autoreactive (ANA+) B cells in patients treated with TNFi.

Methods: PBMC were collected from patients with autoimmune diseases (Rheumatoid Arthritis, Psoriatic Arthritis, and
Inflammatory Bowel Disease) before and after (≥ 6 months) TNFi treatment. We performed 20 color flow cytometry of PBMC
from 23 patients, of whom 10 developed ANA or 4 fold increase in pre-existing ANA, and 13 had negative ANA before and
after treatment. Nonbiased clustering FlowSOM Flowjo Plugins were used in conjunction with the traditional Flowjo gating to
identify cell subsets. The percentage of ANA+ B cells was analyzed using fluorescent Hep-2 lysate as previously reported.
Surface expression of CD22 and CD22 ligands were also examined. Wilcoxon, Kruskal-Wallis nonparametric ANOVA, and
Dunn’s multiple comparisons test were used to compare groups.

Results: After TNFi treatment there was no significant change in the distribution of naïve, memory, double negative, acti-
vated naïve or transitional B cell subsets with the exception of a modest increase in transitional T2 B cells that was no longer
significant after stratifying for ANA seroconversion. Surface IgM expression on naïve B cells after TNFi treatment was signif-
icantly increased, with a significantly lower percentage of IgMlo cells, a phenotype associated with functional anergy
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(Figure 1A-B). The percentage of ANA+ B cells was significantly increased after treatment in multiple B cell subsets including
naïve (Figure 1C), IgMlo naïve, activated naïve (Figure E) and DN2 (CD27-IgD-CXCR5-CD11c+, Figure G) B cells; after strat-
ifying for ANA seroconversion, these changes were significant only in the seroconversion group (Figure 1D, F, H). Surface
CD22 expression on naïve B cells was significantly increased, whereas the CD22 high affinity ligand, MEM-55 which is
acquired during differentiation from naïve to post-germinal center B cell fates was significantly reduced after treatment.

Conclusion:Our data suggest that TNF inhibitors induce a loss of B cell anergy in naïve B cells and this is associated with an
increase in the proportion of autoreactive B cells within naïve, activated naïve and DN2 B cells. This may account for the

Figure 1: Plots show summarized data from flow cytomerty. A. Median fluorescent intensity of surface IgM on naïve B cells. B. Percent of IgMlo B
cells in the Naïve B cell compartment. C-H. Percent of ANA+ B cells in Naïve, Activated Naïve, and DN2 B cell compartments.
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production of low affinity non-pathogenic ANA in TNFi treated patients. Surface expression of the B cell signaling regulatory
molecule CD22 and its ligands were also altered after TNFi treatment.

Disclosure: T. Quach, None; M. Mackay, None; C. Aranow, None; A. Davidson, None.
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Background/Purpose: The management of inflammatory arthritis related to immune-related adverse events (irAEs) from
immune checkpoint inhibitors (ICI) is challenging. Arthritis can become chronic and require treatment even after discontinu-
ation of ICI. Guidelines recommend initial treatment with glucocorticoids, but dosing, duration, and next therapeutic choices
are not well defined. We conducted a survey of international experts in the area to ascertain their preferences for the man-
agement of irAE-arthritis.

Methods:We developed a questionnaire with six open-ended questions in response to a case, described as a 60-year-old
patient with recent onset irAE-arthritis, CDAI of 22, categorized as grade III as per CTCAE. Participants were asked about
initial dose and route of prednisone, highest dose of prednisone before adding disease-modifying antirheumatic agents
(DMARDS), time before adding a DMARD, preferred DMARD and next treatment choice. We asked participants about the
potential deleterious effects of drugs used to treat irAE on tumor progression or recurrence, when used for 3 months or
more. Respondents were rheumatologists selected on the basis of their knowledge and clinical management of irAE-
inflammatory arthritis, participating in the Outcome Measures in Rheumatology (OMERACT) irAEs group and/or a newly
formed consortium in the United States interested in collecting prospective data in cancer patients who develop irAEs.

Results:We approached 25 experts, of which 19 (76%) responded (11 were from the United States, 5 from Europe, 2 from
Canada, and 1 from Australia). The median number of years in practice was 10. The initial dose of prednisone prescribed
varied from 10mg to 60mg daily, most commonly oral administration. The highest dose of prednisone before adding a
DMARD also ranged between 10 and 60mg. Participants were asked how many weeks they would wait if patient did not
respond to prednisone before adding a DMARD with responses ranging from 2 weeks to 12 weeks. Most (8, 42%) would
wait 4 weeks. Choice of first DMARD varied with the most preferred option being methotrexate (MTX) (9, 47%). Other
DMARDs included hydroxychloroquine, leflunomide and biologic DMARD, of these most often tumor necrosis factor inhibi-
tors (TNFi) or interleukin-6 receptor inhibitors (IL6ri). Participants would wait between 4 and 12 weeks before deciding to
switch DMARDs. For a second DMARD, most respondents considered biologic agents, TNFi or IL6ri. For concerns about
potential deleterious effects of drugs on tumor progression, the responses also varied within the 1 to 5 scale, with the follow-
ing medians from most concerned to least concerned: abatacept (5), prednisone > 20 mg (4), mycophenolate mofetil (3),
prednisone < 20 mg, MTX, leflunomide, azathioprine, rituximab, TNFi, IL6ri (2), hydroxychloroquine and sulfasalazine (1).
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Conclusion: These findings show variation in preferences for the management of irAE-arthritis among international
experts. There is a need for additional studies to determine the efficacy and safety of various approaches, as concerns
remain about the potential deleterious effects of glucocorticoids and specific DMARDs on tumor immunity.

Disclosure: S. Bruera, None; M. Suarez-Almazor, Eli Lilly, Pfizer, Celgene, ChemoCentryx, Gilead; m. Riveiro-
Barciela, None.
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Background/Purpose: The advent of immune checkpoint inhibitor (ICI) therapy has revolutionized the treatment of cancer.
Patients with pre-existing autoimmune diseases (AID) were largely excluded from ICI clinical trials, due to concerns related to
enhanced immune-related toxicity. Real world evidence is required to understand the effectiveness and safety of ICI therapy
in individuals with pre-existing AID.

Methods: We performed a single institution retrospective study of patients exposed to ICI therapy between 2012 and
2019 at CancerCare Manitoba (Winnipeg, Canada). Pharmacy records were used to determine ICI exposure. A chart review

Table 1: Baseline demographics of immune checkpoint inhibitor (ICI) exposed patients with and without pre-existing autoimmune disease (AID).
PD: programmed death, PDL: programmed death ligand, CTLA: Cytotoxic T lymphocyte-associated antigen. Continuous data represented as
mean (standard deviation), dichotomous data represented as % (n) within group.
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of the electronic health record was conducted to identify patients with pre-existing AID. Baseline clinical and oncologic char-
acteristics were collected. The primary outcome of interest was immunotoxicity, defined as either a flare of the pre-existing
AID or a new immune related adverse event (irAE). The AID group was matched (1:2) to an ICI-exposed group without AID
based on age, sex, and cancer type. We used logistic regression modeling to examine the association between AID status
and immunotoxicity.

Results:We identified a total of 813 patients exposed to ICI therapy during the study period. Within this cohort, 8.1% (N=66)
had a pre-existing AID. The most common type of AID was psoriasis (22.7%, N=15), followed by rheumatoid arthritis
(19.7%, N=13). 9 patients (13.6%) were on baseline prednisone or DMARD therapy at time of ICI start. Most received mono-
therapy with a PD-1 inhibitor (N=44, 66.7%). Rate of immunotoxicity was 51.5%, with 15.1% (N=10) experiencing a flare of
the AID, 46.9% (N=31) experiencing a new irAE, and 10.6% (N=7) experiencing both a flare and a new irAE. Of those with an
irAE, 90% were low grade (grade 1 or 2). When matched to a cohort without pre-existing AID (N=117), rates of irAE’s were
similar (44.4% in the non-AID group vs. 46.9 % in the AID group, p=0.742), with no apparent difference in clinical severity.
After controlling for type of ICI and cancer type, there was no significant association between AID status and irAE (odds
ratio=1.07, 95% CI 0.582-1.98, p=0.822).

Conclusion: In this retrospective cohort study, pre-existing AID was not associated with increased rates of irAE’s as com-
pared to a matched control group without AID, even after adjusting for type of ICI therapy received. Within the AID group,
there was a relatively low rate of disease flare. These results should be confirmed in prospective studies. Future analyses
of this cohort will examine oncologic outcomes between the AID and non-AID groups.

Disclosure: A. Raghavan, None; L. O’Neil, None; C. Ye, None; J. Graham, None.
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Schleswig-Holstein, Kiel, Germany, 5Medical Department, UKSH Kiel, Kiel, Germany, 6Dermatology, UKSH Kiel, Kiel,
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Figure 1: (L) Proportion of autoimmune disease (AID) type (n = 66) (R) Proportion of cancer type across a cohort of immune checkpoint inhibitor
exposed patients.
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Background/Purpose:

Background:

The ongoing pandemic is an immunological challenge when using immune modulating drugs. The mRNA vaccines against
SARS-CoV-2 are safe and efficient in most patients using these drugs, at least in short-time observations. Despite very
aggressive therapy like high dose corticosteroids or B cell depleting therapy, little is known about the underlying effects.

Objectives:

In this work we show that SARS-CoV-2 antibody quantities and quality decreases dramatically 6 months after the second
vaccination compared to patients using other DMARDs and healthy controls but are restored after the third vaccination. In
addition, changes in B and T cell compartment underline this serological observation

Methods: 25 patients with chronic inflammatory diseases and 25 healthy controls were recruited from health care workers.
All individuals signed informed consent and the study was approved by the local ethics committee. In serum samples,
SARS-COV-2 IgG was analysed by ELISA, avidity by blot and neutralisation using a live vero cell assay. B cell and T cell sub-
sets were analysed from PBMCs using flow cytometry. For T cells, antigen reactive T cell enrichment was performed.

Results: 7-14 days after the vaccination, all patients showed promising SARS-CoV-2 IgG serum levels as well as good anti-
body avidity and neutralisation against the wuhan strain. 6 months later, antibody levels as well as avidity and neutralisation in
patients using TNF inhibitors delined more than in controls. On plasma cell level, we could see that patients using TNF inhib-
itors have comparable absolute plasma cell counts for spike protein specific cells but a higher number of plasma cells of
other specificities i.e. Bystander reaction. SARS-CoV-2 specific CD4 T cell populations showed a tendency to have more
TNFa and IL21 producing cells directly after the vaccination.

Conclusion: Patients using TNF blockers show an altered plasma cell compartment after SARS-CoV-2 vaccination, leading
to the assumption, that the vaccine reaction is less specific and less targeted than in healthy controls and in patients using
other DMARDs, however seems to be ameliorated by a third dose. Further research will include the analysis of antibody gly-
cosylation and affinity to newer variants.

Disclosure: U. Geisen, None; R. Rose, None; D. Berner, None; H. Reid, None; J. Schirmer, None; F. Tran, None;
S. Gerdes, None; S. Schreiber, None; A. Krumbholz, None; P. Bacher, None; B. Hoyer, None.
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Background/Purpose: Patients receiving B cell depleting therapies (BCDT) for immune mediated inflammatory diseases
(IMIDs) have high risk of poor COVID-19 outcomes and strategies for COVID-19 prevention and treatment of this vulnerable
group are needed. Pre-exposure prophylaxis with tixagevimab/cilgavimab (Evusheld©) has been available under FDA-
Emergency Use Authorization in the U.S. since December 2021. As of January 18, 2022 the Cleveland Clinic has made tix-
agevimab/cilgavimab available to patients receiving BCTD and other select high risk patients. Unknown at present is how
effective this preventative strategy will be in the real world. Here were report our experience with COVID-19 breakthrough
despite tixagevimab/cilgavimab.

1549



Methods: All pharmacy records from within a large health care system were electronically searched for patients who met cri-
teria to receive tixagevimab/cilgavimab as defined by the Cleveland Clinic COVID-19 Pharmacy & Therapeutics sub-commit-
tee, and then subsequently diagnosed with COVID-19. From the curated list of breakthrough patients of interest, electronic
records were manually reviewed to extract data on COVID-19 infection, vaccination and outcomes as assessed by an 8 point
NIH ordinal scale, as defined in Table 2.

Results: A total of 417 patients with IMIDs received tixagevimab/cilgavimab across the rheumatology (n=261), allergy/
immunology (n=78) and neurology (n=78) departments between January18. 2022 and May 28, 2022. From this cohort,
13 patients (3%) experienced a breakthrough COVID-19 infection after receiving at least one dose of tixagevimab/cilgavimab
(Table 1). All patients had been vaccinated against COVID-19. 6/13 patients developed infection a median of 19 days
(13-84) after receiving 150 mg/150 mg of tixagevimab/cilgavimab. 7/10 patients developed infection a median of 34 days
(19-72) after either single dose of 300 mg/300 mg or after their second dose of 150/150 mg. Overall 12 patients had a mild
course and recovered at home (Table 2). 1 patient was hospitalized and required high flow oxygen and there were no
deaths.

Conclusion: This early experience suggests that COVID-19 infection after tixagevimab/cilgavimab occurs infrequently and is
mild in severity, but further larger prospective studies are needed.

Disclosure: C. Calabrese, Sanofi, Astrazenica; E. Kirchner, Janssen; a. villa forte, None; R. Hajj-Ali, uptodate;
C. Langford, None; j. Fernandez, None; A. Carlson, None; B. Moss, Pfizer, Biogen, Genentech, Novartis;
V. Sayles, None; A. Pallotta, None; A. kim, None; L. Calabrese, AbbVie/Abbott, Bristol-Myers Squibb(BMS), Genen-
tech, Janssen, UCB, Sanofi, Regeneron, Galvani, GlaxoSmithKlein(GSK), AstraZeneca, Chemocentryx.
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Background/Purpose: Booster doses of SARS-CoV-2 vaccines continue to serve as an important strategy for containing
the pandemic and may be especially important to rituximab treated patients. B-cell depletion has been associated with
worse outcomes from COVID-19 infection, and many rituximab treated patients demonstrate an inadequate serologic
response to the initial vaccine series. Strategies to optimize serologic response to COVID-19 vaccine boosters in previously
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serologically unresponsive patients is, therefore, of particular relevance. In this retrospective study, we aimed to assess fac-
tors associated with serologic response to COVID-19 booster vaccines in rituximab treated patients previously serologically
unresponsive to the initial vaccine series.

Methods: A retrospective chart review of rituximab-treated patients who failed to demonstrate a serologic response to the
first SARS-CoV-2 vaccination series and subsequently received an mRNA vaccine booster was performed. Serologic
response four weeks or more after the booster was the primary outcome. T-tests, Fisher’s exact tests, and Wilcoxon rank
sum tests were used for comparisons. Box and whisker plots were constructed to visualize differences between serologic
response.

Results: In 31 rituximab treated patients who were seronegative following the initial vaccine series, demographic character-
istics, concurrent therapies, rheumatologic diagnosis, and vaccine type were not associated with serologic positivity to the
booster vaccine (Table 1). Ten patients (32%) were defined as being hypogammaglobulinemic (Immunoglobulin G <
700mg/dL) whereas no patients were lymphopenic (Absolute Lymphocyte < 0.9 K/uL) (Table 1). Absolute lymphocyte levels
were not statistically different between vaccine responders and non-responders (p=0.21). IgG levels were lower in patients
without a serologic response than in those who did seroconvert (689 mg/dL, IQR (651 ,757) vs 928, IQR (735, 1001),
p=0.018). B-cell reconstitution was significantly different between those with positive (median, IQR 1.785 (0.65, 3)) and neg-
ative (median, IQR 0 (0,0)) serologic responses to the booster (p-value< 0.001) as was time from last rituximab exposure (p-
value = 0.030) (Figure 1). Positive predictive value of B-cell presence was 90.9% (95% CI: 70.8%, 98.9%) and negative pre-
dictive value was 100% (95% CI: 59%, 100%) for serologic response to the mRNA booster. Positive predictive value of time
>6 months from last rituximab to the booster was 78.3% (95% CI 56.3%, 92.5%) and the negative predictive value was
62.5% (95% CI 24.5%, 91.5%).

Conclusion: Presence of detectable B-cells and longer time from last rituximab were associated with the development of
SARS-CoV-2 anti-spike protein antibodies following the booster vaccine. These factors should be considered in timing of
administration of booster vaccine doses in previously unresponsive rituximab-treated patients.Demographics, concurrent
therapies, rheumatologic diagnosis, absolute lymphocyte levels, and vaccine type were not associated with serologic posi-
tivity to the booster vaccine. B-cell reconstitution was significantly different between those with positive and negative sero-
logic responses to the booster (p-value<0.001) as was time from last rituximab exposure (p-value = 0.030). Wilcoxon rank
sum test was used to calculate the p-value.

(A) Among patients with a negative serologic response, the median IQR of days from last infusion to COVID-19 booster vac-
cination was 188 (169, 245) days. Patients with a positive serologic response had a median IQR of 301 (251,368) days.
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Wilcoxon rank sum test was used to calculate the p-value. (B) The percentage of B-cells among the negative serologic
response median IQR was 0 (0,0). Among the positive serologic vaccine response group, the median IQR was 1.785
(0.65, 3). The p-value is from the Wilcoxon rank sum test. The Y-axis is the percentage of B-cells in the total lymphocyte
population.

Disclosure: K. Schultz, None; D. Jannat-Khah, DrPH, MSPH, Cytodyn, AstraZeneca, Walgreens; R. Spiera,
GlaxoSmithKlein(GSK), Boehringer-Ingelheim, Corbus Pharmaceutical, InflaRx, AbbVie/Abbott, Sanofi, Novartis, Che-
mocentryx, Roche, Vera.
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Background/Purpose: Rituximab (RTX) is a very effective treatment for autoimmune rheumatic diseases (AIRD). However,
treatment increases risk of infections and impairs responses to vaccines. Prior studies from our group and others showed
that many patients receiving RTX have absent or numerically low antibody titers of IgG anti-SARS-CoV-2 spike after vacci-
nation with 2 doses of the BNT162b2 or mRNA-1273 vaccines or 1 dose of Ad26.COV2.SCovid-19 vaccine. In August
2021, the CDC recommended that immunocompromised individuals receive a supplemental dose. Here, we evaluate the
response to that dose.

Methods:We conducted an observational cohort study on adult patients with AIRD treated with RTX since January 2020 at
our institution. Details regarding disease treatment, Covid-19 infection and vaccinations, and immunologic parameters were
abstracted through chart review and telephone calls. The anti-spike protein antibodies were measured using ELISA (Attelica
IM COV2G or ADVIA Centaur COV2G, Siemens, Healthineers). For statistical analysis, we used the Mann Whitney test to
compare continuous variables and the chi-square test for categorical variables.

Results: Among 72 patients (median [IQR] age, 63 [54.8, 71] years), 52 (72.2%) received a supplemental Covid-19 vaccine
from August 2021 to May 2022. The median (IQR) time from pre-vaccination RTX infusion to vaccination was 24 (18.5, 31)
weeks. Of the 32 patients who had spike protein antibodies measured after the supplemental dose, 17 (53.1%) had detect-
able antibody titers. Compared to patients who had positive titers, those who were negative had lower levels of CD20 and
more severe hypogammaglobinemia with lower IgM and IgG levels. Of the 22 patients who did not mount an antibody
response after the original vaccine series, 8 patients (36%) had positive antibodies (seroconverted) after the supplemental
dose. Patients were 15.2 times less likely to seroconvert if they had been hypergammaglobulinemic in the 12 months pre-
ceding the vaccination. There have been 21 infections in 19 patients since the beginning of the pandemic, including 11 infec-
tions after the supplemental dose. Of the 7 patients with spike antibody measurements who had Covid-19 infection at any
point during the pandemic, 5 (71.4%) had positive spike antibodies. Five patients (26%) required hospitalization for their
covid-19 infection, including 2 after receiving the supplemental dose. Three patients (60%) were treated in an ICU.
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20 (28.6%) patients have received monoclonal antibodies pre-exposure prophylaxis, and none have had covid-19 after the
prophylaxis.

Conclusion: In this single-institution study of patients receiving RTX for autoimmune rheumatic diseases, approximately 1/3
of the patients who did not initially mount an antibody response to Covid-19 vaccination, were positive after the supplemen-
tal dose. We found that hypogammaglobulinemia was a strong negative predictor of seroconversion. Breakthrough infec-
tions occurred despite vaccination. Even after infection and vaccination, some patients did not seroconvert. Approximately
a quarter of RTX treated patients have received monoclonal antibodies pre-exposure prophylaxis which to date has been
highly efficacious in preventing infection.
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Background/Purpose: Rituximab impairs humoral immunity by depleting CD20+ B cells. Previous studies have demon-
strated that patients on rituximab have decreased immune response to COVID-19 vaccination. However, prior studies have
not fully delineated the effect of patient characteristics, treatment protocol, timing of vaccination, and B cell levels on anti-
body response. This study aims to assess how patient characteristics impact COVID-19 seroconversion in patients treated
with rituximab.

Methods: This was a single-center retrospective cohort study including 77 patients with rheumatoid arthritis (RA), ANCA-
associated vasculitis (AAV), and SLE/mixed connective tissue disease who obtained COVID-19 antibody testing at clinic
visits from May to December 2021. 48 (62%) of these patients received rituximab. The Roche Elecsys anti-SARS-CoV-2
(S) immunoassay was used to determine the presence of antibodies. Seroconversion was defined by antibodies ≥ 0.8
U/mL. Characteristics of rituximab-receiving patients that seroconverted were compared to those that did not seroconvert,
using Fisher’s exact test for categorical variables and a student’s t-test for continuous variables. A multivariable logistic
regression was used to adjust for selected covariates.

Results: Fewer patients on rituximab seroconverted (46%) compared to those treated with non-B cell targeting agents
(86%) (p< 0.001). Among patients on rituximab, factors associated with seroconversion included longer duration between
rituximab and 2nd vaccine (p=0.03), presence of anti-nucleocapsid antibodies (p< 0.01), more CD19+ lymphocytes

Table 1. Characteristics of rheumatology patients receiving rituximab, stratified by seroconversion. Odds ratios calculated where applicable.
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(p=0.02), and greater serum IgG levels (p< 0.001) (Table 1). Patients with serum IgG ≤700 mg/dL had lower odds of sero-
conversion than patients with IgG >700 mg/dL (OR=0.19; 95% CI: 0.05-0.70). Patients with < 1% CD19+ lymphocytes
were less likely to have anti-S antibodies than patients with higher B cell levels (OR=0.15; CI: 0.03-0.66). < 1% CD19
remained associated with lower odds of seroconversion after adjustment for covariates (aOR=0.13; 95% CI: 0.02-0.82) (-
Figure 1). Quantitative anti-S titer was positively correlated with serum IgG (r=0.31), %CD19+ lymphocytes (r=0.37), and
time between rituximab and vaccine (r=0.49) (Figure 2).

Figure 2. Association between anti-SARS-CoV-2 titer (U/mL) and selected variables. Lines represent linear regression fit, which appears curved
on logarithmic axes. Shaded area represents 95% confidence interval of regression fit. Seroconversion defined by anti-S ≥0.8 U/mL.

Figure 1. Adjusted odds of seroconversion to SARS-CoV-2 spike protein, multivariable logistic regression
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There was no difference in seroconversion between patients with AAV and RA (p=0.76). There was no difference in serocon-
version based on patient age, sex, vaccine received, number of vaccine doses, months between vaccine and antibody test,
or %CD3+ lymphocytes. Six patients (13%) developed subsequent COVID-19 infection as of May 2022; none required hos-
pitalization. Eight patients that did not initially have antibodies were re-tested after receiving a booster vaccine within
6 months. Only one of these patients seroconverted following a booster dose.

Conclusion: Despite different treatment protocols, patients with rheumatoid arthritis and ANCA-associated vasculitis on
rituximab had similar rates of antibody response to COVID-19 vaccination. Low levels of circulating B cells and serum IgG
levels were associated with decreased antibody response. This study adds to a growing body of evidence that treatment
with rituximab is associated with suppressed response to COVID-19 vaccination.

Disclosure: C. Halbur, None; E. Sternhagen, None; M. Dimachkie, None; P. Lenert, None.
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Background/Purpose: There are concerns regarding the safety of rituximab (RTX) during the COVID-19 pandemic due its
effect on humoral immunity. Data from registries during pre-vaccination period reported increased risk of poor outcomes in
RTX-treated patients vs TNFi. However, registry data could be limited by reporting bias in determining true incidence. Our

Table 1
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study objectives were to assess the incidence of breakthrough COVID infections and identify predictors of severe outcomes
in RTX-treated autoimmune rheumatic diseases (ARDs), with a view to establishing a treatment algorithm for safe RTX
administration.

Methods: An observational cohort study was undertaken in all 365 RTX-treated ARD patients in a single centre between
index date 01/09/2019 (i.e. 6 months pre-pandemic) and 01/03/2022. Only positive cases either on a lateral flow test or
PCR were included. COVID outcomes were categorised as Mild (i.e. not hospitalised) or Moderate/Severe
(i.e. hospitalised or death). Predictors of moderate/severe outcomes were analysed using Cox-regression proportional
hazard.

Results:Mean (SD) at index date was 59 (15) years, 274/365 (75%) patients were female and 309 (85%) were Caucasians.
The diagnoses were RA=255 (70%), SLE=43 (12%), AAV=29 (8%), Sjogren=12 (3%), IIM=12 (3%) and others=14 (4%).
Therapy included concomitant DMARDs = 246 (64%) and oral prednisolone = 97 (27%). Median (range) no. of previous
RTX courses was 4 (0-19). A total of 720 RTX courses were administered. Of 361 patients with available outcome data,
19 (5.3%) were unvaccinated, 5 (1.4%) had a single dose, 44 (12.2%) were double-vaccinated, 207 (57.3%) triple-
vaccinated and 86 (23.8%) quadruple-vaccinated. Of those who were vaccinated, for the first dose, 15% were vaccinated
≥ 6 weeks prior to cycle 1 RTX; 9.9% within 12 weeks post-RTX, 14.9% within 26 weeks and 40.3% were vaccinated
>26 weeks post-RTX. Over 839 PY follow-up, 23/365 patients (6.3%) had moderate/severe COVID including 3 deaths.
The rate of overall COVID and moderate/severe infections were 14.5/100 PY and 2.7/100 PY respectively. Vaccinated
patients had lower rate of moderate/severe infection (3.2/100 PYs) vs unvaccinated (19.4/100 PYs) [Table 1]. The former
rate was also comparable to any severe infection episode (SIE) rate in this cohort (5/100 PY). Factors associated with
time-to-infection in multivariable analysis were number of comorbidities [HR 1.57 (95% CI 1.17-2.12)] and low IgG (< 6g/L)
[5.54 (1.85-16.57)]. The hazard was reduced by 50% with each number of vaccine received [0.54 (0.37-0.78)]. Demo-
graphics including concomitant prednisolone, RTX- and vaccine-associated factors (e.g. RTX dose, time from RTX to vac-
cine, vaccine mode, peripheral B-cell depletion) were not predictive.

Conclusion: Our study allowed detailed analyses of patients over various phases of the pandemic. In the later pandemic,
COVID infection rate was high but severe infection was comparable to the pre-pandemic SIE rate if vaccinated. Risk-Benefit
ratios may still favour RTX in vaccinated patients with severe ARD who have limited other treatment options. Increased vig-
ilance is needed in presence of comorbidities and low IgG level for all infection types.

Disclosure: M. Md Yusof, AbbVie/Abbott, Aurinia; J. Arnold, None;B. Saleem, None;C. Vandevelde, None; S. Dass,
None; S. Savic, Novartis, Swedish Orphan Biovitrum, Sire, Octapharma, CSL Behring; E. Vital, Sandoz, AstraZeneca,
Eli Lilly, UCB, Novartis, Ostuka, Modus Therapeutics, Aurinia; P. Emery, AbbVie, Amgen, Bristol Myers Squibb, Cell-
trion, Eli Lilly, Gilead, Novartis, Pfizer, Roche, Samsung.
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3Cleveland Clinic, Cleveland, OH

1560



SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (0779–0806) Infection-related Rheumatic Disease Poster
Session Type: Poster Session B
Session Time: 9:00AM–10:30AM

Background/Purpose: Immunocompromised patients with immune mediated inflammatory diseases (IMIDs) undergoing
therapy with B cell depleting agents (BCDT) are among the most vulnerable to severe COVID-19 infection as well as the most
likely to respond sub-optimally to SARS-CoV-2 vaccines. However, little is known about the frequency or severity of break-
through infection in this population. We retrospectively analyzed a large group of vaccinated IMIDs patients undergoing B
cell depleting therapy in order to identify the presence of breakthrough COVID-19 infections and assess their outcomes.
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Methods: In this retrospective cohort study, the pharmacy records and COVID-19 registry at the Cleveland Clinic were
searched using specific ICD-10 codes in order to identify patients with IMIDs who (1) were treated with B cell depleting
monoclonal antibodies, (2) were vaccinated against SARS-CoV-2, and (3) experienced breakthrough infections. Each
EMR record was reviewed to extract clinical data and outcomes. Univariate and multivariable logistic/proportional-odds
regression models were used to examine the risk factors for severe outcomes. In addition a cohort of patients undergoing
BCDT but not vaccinated against COVID-19 were identified over the same time period and examined using the same meth-
odology as a comparator group to assess vaccine effectiveness for both incidence and severity of infection.
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Results: Of 1696 vaccinated IMIDs patients on BCDT, 74 developed breakthrough COVID-19 prior to December 16th,
2021 (Table 1). Outcomes were severe with 29 (39.2%) patients hospitalized, 11 (14.9%) requiring critical care, and
6 (8.1%) deaths (Table 2). Anti-SARS-CoV-2 monoclonal antibodies were used on an outpatient basis to treat 21 with only
a single patient requiring hospitalization and no deaths. An additional exploratory analysis was performed examining the inci-
dence and severity of COVID-19 in 1437 unvaccinated patients identified via the same search strategy as a comparator
group. Among these, 57 were diagnosed with COVID-19 for a crude incidence of 3.9%. In terms of severity as measured
by the NIH ordinal scale, 29 patients (50.9%) fit the criteria for groups 1-3, and 28 patients were in groups 4-8 (49.1%);7
(12.2%) patients died.

Conclusion: In IMIDs patients on BCDT breakthrough infections appear frequent and associated with severe outcomes.
Based on our exploratory analysis it appears that patients on BCDTs regardless of vaccine status are at risk for serious
and fatal COVID-19. Outpatient use of anti-SARS-CoV-2 monoclonal antibody therapy appeared to be associated with
enhanced clinical outcomes.

Disclosure: C. Calabrese, Sanofi, Astrazenica; E. Kirchner, Janssen;M. Husni, AbbVie, Amgen, BMS, Eli Lilly, Jans-
sen, Novartis, Pfizer, UCB Pharma; B. Moss, Pfizer, Biogen, Genentech, Novartis; A. Fernandez, AbbVie/Abbott,
Novartis, mallinckrodt, Biogen, UCB, kyowa kirin, Boehringer-Ingelheim, Pfizer, Bristol-Myers Squibb(BMS); Y. Jin,
None; L. Calabrese, AbbVie/Abbott, Bristol-Myers Squibb(BMS), Genentech, Janssen, UCB, Sanofi, Regeneron, Gal-
vani, GlaxoSmithKlein(GSK), AstraZeneca, Chemocentryx.
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Background/Purpose: Patients with immune-mediated inflammatory diseases (IMIDs) on immunosuppressive therapy
have impaired humoral immune responses to SARS-CoV-2 vaccination. This study aimed to assess serologic response in
IMID patients receiving four vaccine doses and the serologic response to COVID-19 infection in patients following three vac-
cine doses compared to healthy controls.

Methods: The ongoing prospective, observational Nor-vaC study includes patients with inflammatory joint and bowel dis-
eases on immunosuppressive therapy. In the present analyses we included patients receiving four SARS-CoV-2 vaccine
doses (vaccine group), or three vaccine doses followed by COVID-19 infection (COVID-19 group), as well as healthy controls
receiving three doses (control group). Anti-Spike antibody levels were analyzed 2-4 weeks following each vaccine dose
and/or COVID-19 infection by an in-house bead-based assay. The main outcome was anti-Spike antibody levels following
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four-dose vaccination and COVID-19 infection in the vaccine- and COVID-19 group respectively, and following three vaccine
doses in healthy controls. Levels were compared across groups by Mann-Whitney U test.

Results: Overall, 656 patients (209 rheumatoid arthritis, 107 spondyloarthritis, 115 psoriatic arthritis, 130 Crohn’s disease
and 95 ulcerative colitis) (median [IQR] age 55 years [44-65]; 55% women) and 149 healthy controls (45 years [35-56];
88% women) were included. Ongoing immunosuppressive medication is shown in the Table. Of the patients, 492 (75%)
received the fourth vaccine dose (223 (45%) BNT162b2 (full dose), 269 (55%) mRNA-1273 (half-dose)), and 164 (25%)
received three vaccine doses (all full dose) followed by COVID-19 infection. In the controls, the third dose comprised
110 (74%) BNT162b2 and 39 (26%) mRNA-1273 vaccines (Table). In the COVID-19 group, anti-Spike antibody levels were
three times higher than in the vaccine group; median [IQR] 23991 BAU/ml [11449-35564] vs 6846 BAU/ml [3593-12073], p
< 0.001 (Figure 1). In the vaccine group, anti-Spike antibody levels were significantly higher following the fourth dose than
after the third dose; median [IQR] 6846 BAU/ml [3593-12073] vs 6016 BAU/ml [1857-9453], p < 0.0001, but significantly
lower than antibody levels in healthy controls following the third dose (7595 BAU/ml [5915-12001], p=0.002) (Figure 2). In

Figure 2: Anti-Spike antibody levels in the vaccine group (dose 3 and 4) related to ongoing immunosuppressive medication. Anti-Spike antibody
levels in the control group following three vaccine doses to the left.

Figure 1: Anti-Spike antibody levels following a fourth SARS-CoV-2 vaccine (BNT152b2 or mRNA-1273) (vaccine group) compared to a three
dose vaccine regimen followed by COVID-19 infection (COVID-19 group).
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the vaccine group, no difference was found regarding anti-Spike levels following a full fourth dose of BNT162b2 vs half-dose
mRNA-1273 vaccine (median [IQR] 6687 BAU/ml [3582-12292]) vs. 7031 BAU/ml [3643-11755]), p=0.98 (Figure 1).

Conclusion: COVID-19 infection after three vaccine doses induces a robust serologic response in IMID patients, with immu-
nization efficacy even better than a fourth vaccine dose in this study. Repeated vaccination of IMID patients improves
humoral immunity, but anti-Spike antibody levels were lower in patients following the fourth dose, than in healthy controls
vaccinated with three doses. There was no significant difference in humoral immune responses between half dose mRNA-
1273 vs full dose BNT162b2 as the fourth vaccine dose.

Disclosure: H. Ørbo, None; K. Bjørlykke, Akershus University Hospital; J. Sexton, None; A. Tveter, None; I. Jyssum,
None; I. Christensen, None; D. Warren, None; T. Kvien, None; A. Chopra, None; G. Kro, None; J. Jahnsen, AbbVie/
Abbott, Boehringer-Ingelheim, Bristol-Myers Squibb(BMS), Janssen, Gilead, Pfizer, Roche, Sandoz, Takeda, Galapa-
gos; L. Munthe, None; E. Haavardsholm, Pfizer, AbbVie, Eli Lilly, UCB, Boehringer-Ingelheim, Gilead;
G. Grødeland, AstraZeneca, Sanofi, Bayer, ThermoFisher; S. Provan, None; K. Jørgensen, Roche, Bristol-Myers
Squibb(BMS); S. Syversen, None; G. Goll, Galapagos, AbbVie/Abbott, Pfizer, UCB.

Table: Characteristics of patients and healthy controls, n (%).
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Background/Purpose: Patients with immune mediated diseases achieve lower seroconversion rates to COVID19 vaccines
compared to healthy controls, which is why these patients are a prioritized group to receive a third dose as part of their pri-
mary regimen. The aim of this study was to assess the SARS-CoV-2-specific humoral and T-cell responses after a two-dose
regimen of SARS-CoV-2 vaccine in patients with rheumatoid arthritis (RA) and after a third dose in those with undetectable
antibodies titles after the primary regimen.

Methods: Observational study. Patients with RA (ACR/EULAR 2010 criteria), ≥18 years old, who were vaccinated accord-
ing to the vaccination strategy of the Argentinean National Health Ministry were included. Anti-SARS-CoV-2 IgG antibodies
(ELISA-COVIDAR test), neutralizing activity and specific T-cell responses (IFN-γ ELISpot Assay) were assessed between
21 and 40 days after the first and second doses in all patients and after the third dose in those with no seroconversion after
two doses. Statistical analysis: descriptive analysis. Chi2 or Fischer test and T test. Multiple logistic regression models.

Results: A total of 120 RA patients were included, 90% were females with a median age of 61.6 years (Q1,Q3 50.2,69.6)
and mean disease duration of 13.2 years (SD 8). History of SARS-CoV-2 infection was reported in 7 (5.8%) patients. Vaccine
regimens and RA treatments are described in Table 1. After the second dose 81.7% presented anti-SARS-CoV-2 antibod-
ies, 65% neutralizing activity (median titer 1/32, Q1-Q3 1/4-1/128) and 83% specific T-cell response. The use of BBIBP-
CorV, treatment with Abatacept (ABT) and Rituximab (RTX) were associated with undetectable antibodies and no neutraliz-
ing activity after two doses of vaccine. BBIBP-CorV was also associated with the absence of T-cell response. The total inci-
dence of adverse events was 357.1 events/1000 doses; significantly lower with BBIBP-CorV (166.7 events/1000 doses,
p< 0.02). Five patients (4.2%) reported a disease flare. A third COVID vaccine dose was given to 21 patients with undetect-
able antibodies after the primary regimen (one patient was vaccinated outside the protocol), 90.5% of the patients presented
detectable anti-SARS-CoV-2 IgG and 76.2% neutralizing activity after the third dose. Compared to other treatments, ABT
and RTX were associated with no neutralizing activity. Additionally, the use of ABT was associated with a lower frequency
of T-cell response.
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Conclusion: In this RA cohort, 81.7% presented anti-SARS-CoV-2 antibodies after two doses of SARS-CoV-2 vaccine. The
use of BBIBP-CorV, ABT and RTX was associated with lower frequency of humoral response, while BBIBP-CorV was also
associated with the absence of T-cell response. Within those who failed to seroconvert after two doses, 90.5% presented
detectable anti-SARS-CoV-2 IgG after a third dose. This data highlights the importance of additional vaccine doses in this
group of patients.

Demographic and clinical variables associated with the presence of IgG anti-SARS-CoV-2 after the primary two-dose regi-
men of COVID vaccine

Disclosure: C. Isnardi, None;O. Cerda, None;M. LANDI, None; L. Cruces, None; E. Schneeberger, AbbVie/Abbott,
Pfizer, Boehringer-Ingelheim, Janssen, Bristol-Myers Squibb(BMS); C. Calle montoro, None; M. Alfaro, None;
B. roldan, None; A. Gomez Vara, None; P. Giorgis, None; R. Ezquer, None; M. Crespo Rocha, None; C. Reyes
G�omez, None;m. correa, None;M. Rosemffet, AbbVie/Abbott, Novartis, Sandoz, Bristol-Myers Squibb(BMS), Pfizer,
Raffo; V. Carrizo Abarza, None; S. Catalan Pellet, None;M. Perandones, None;C. Reimundes, None; Y. Longueira,
None; G. Turk, None; M. Quiroga, None; N. Laufer, None; R. Quintana, None; M. De la Vega, None; N. Kreplak,
None;M. Pifano, None; P. Maid, None; G. Pons-Estel, Janssen, GSK, Pfizer, Werfen/Inova, Novartis; G. Citera, Abb-
Vie, Amgen, Bristol Myers Squibb, Gema, Janssen, Pfizer, Sandoz, Boehringer Ingelheim.
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Background/Purpose: DMARDs that treat RA may reduce immune responses to COVID-19 vaccination. We compared
measures of humoral and cell-mediated immunity in RA patients before and after a 3rd dose of COVID-19 vaccine.

Methods: RA patients that had previously received 2 doses of mRNA vaccine enrolled in a single-center prospective obser-
vational study, July-Dec 2021, before receiving a 3rd dose of mRNA vaccine. Subjects self-reported holding or continuing
DMARDs; rituximab users were excluded from analysis. RA disease activity (RADAI-5) was self-reported weekly pre- and
post-3rd dose. Blood samples were collected pre- and week 4 post-3rd dose. Humoral response was measured with in-
house ELISA assays for anti-Spike (anti-S) and anti-receptor binding domain (anti-RBD) IgG in equivalent units to monoclo-
nal antibody positive control; results were log-transformed prior to statistical analyses. We calculated delta and fold-change

1568



of anti-S and anti-RBD post- vs. pre-3rd dose. “Healthy response” to the 3rd dose was defined as ELISA within 1 standard
deviation of the mean among 6 healthy controls 4-8 weeks after a 2nd dose of mRNA vaccine. Cell-mediated response was
assessed in a subset of seropositive RA subjects by incubating PBMCs with SARS-CoV-2 peptide pool (Miltenyi Biotec).
Adjusted frequencies of stimulated CD4 T cells expressing < ![if !msEquation] >< ![if !vml] > < ![endif] >< ![endif] >2 activation
markers (IFNg, TNF, IL-2, 4-1BB, CD40L, CD69) were compared pre- vs. post-3rd dose. Spearman’s correlations
assessed the relationship between ELISA levels and frequencies of activated CD4 T cells. Subgroup analyses compared
subjects (a) holding vs. continuing DMARDs and (b) by DMARD group.

Results: Among 60 subjects, mean age was 63 and 88% were female. TNFi (43%) and methotrexate (23%) were the most
common DMARDs (Table 1). 57% held at least 1 DMARD around the 3rd dose; baseline RA disease activity did not signif-
icantly differ between those holding vs. continuing DMARDs (p=0.58). At week 4 post-3rd dose, a “healthy response” was
observed in 38% for anti-S and 45% for anti-RBD. Anti-S ELISA levels increased 1.4-fold among those holding DMARDs
and 1.5-fold among those continuing DMARDs (p=0.56); anti-RBD increased 1.6-fold in those holding DMARDs and
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1.7-fold in those continuing DMARDs (p=0.76) (Figure 1). Fold-change in anti-S and anti-RBD ELISA were similar when
comparing methotrexate to other DMARD groups (p >0.05 for each comparison). Among 26 subjects that provided
PBMCs, frequencies of activated CD4 T cells were significantly greater post- vs. pre-3rd dose in both those that held
DMARDs (p< 0.01) and those that continued DMARDs (p=0.02) (Table 2). Neither fold-change nor delta ELISA level was
significantly correlated with the change in frequency of activated CD4 T cells (rho -0.26 to -0.06, p >0.05).

Conclusion: After a 3rd dose of mRNA COVID vaccine, ELISA levels significantly increased in RA subjects using DMARDs
though fewer than half achieved a humoral response on par with healthy controls after a 2nd dose. Change in ELISA levels
did not correlate with CD4 T cell responses. Additional studies are needed to determine clinical relevance of quantitative dif-
ferences in humoral and cell-mediated responses in immunosuppressed patients.

Disclosure: S. Tedeschi, Moderna, NGM Biopharmaceuticals; D. Solomon, AbbVie/Abbott, Amgen, moderna, CorE-
vitas; Y. Chen, None; J. Ellrodt, None; M. Whelan, None; J. Stratton, None; K. Hayashi, None; N. Whiteman, None;
L. Chen, None; I. Adejoorin, None; K. Marks, None; E. Gomez-Rivas, None; D. Rao, Janssen, Merck, Bristol-Myers
Squibb, Scipher Medicine, HiFiBio, Inc., AstraZeneca, Pfizer; A. Jonsson, Amgen; D. Wesemann, None.
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Background/Purpose: Little is known regarding autoantibody generation and clinically manifest autoimmunity following
BNT162b2 mRNA vaccination. Our objective was to investigate the development of autoantibodies following BNT162b2
mRNA vaccine and its association with disease flares/new-onset autoimmunity in AIIRD patients in comparison to the gen-
eral population.

Methods: We compared the incidence of appearance of autoantibodies (ANA, aPL, and RF) in the sera of AIIRD adult
patients (≥18 years) compared to general population controls prior to, and 2-6 weeks following, the second and the third
vaccine doses and at 1-year of follow-up.
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Data on the development of autoantibodies was analyzed based on the number of patients with available serology following each
vaccine dose. Post-vaccination seroconversion was defined as any first-time ANA, aPL or RF seropositivity in patients with avail-
able pre-vaccination tests. Pre- and post-vaccination disease activity indices and signs/symptoms of new-onset disease were
assessed, and any increase in disease activity score was verified by clinic visit notes to ascertain post-vaccine disease flares.

Results: This prospective study included 184 AIIRD patients, 18 of whom were excluded (2 had COVID-19 infection, 2 did
not complete at least two vaccine doses, 7 lacked prior serologic data in all 3 autoantibody categories, and 7 were lost to
follow-up) and 59 controls, of whom 4 were lost to follow-up. Female patients constituted 74.7% (n=124) of patients and
69.1% (n=38) of the controls (p< 0.001). Compared to controls, patients were significantly older [mean age 59.7±14.3 vs
50.9 ±14.7, respectively (p< 0.001)]. The majority of patients and controls received a third vaccine dose [(95.8%, n=159)
and (98.2%, n=54), respectively].

AIIRD patients included RA (42.8%), PsA (18.7%), AS (10.2%), SLE (19.0%), vasculitis (6.0%), and myositis (2.4%), with
92.2% (n=153) treated with immunosuppressants. Seroconversion rates in AIIRD patients vs controls following initial two
vaccines were 8.5% (n=14) vs 6.4% (n=3) (p=0.77) for ANA; 1.3% (n=2) vs 0% (n=0) (p=1.0) for aPL, with one patient under-
going dual ANA and aPL seroconversion in the AIIRD group. Seroconversion following the third vaccine dose was 5.0%
(n=6) for ANA and 1.8% (n=2) for aPL in AIIRD patients vs 0% (n=0) in controls for both serologic tests (p=0.35 and
p=1.0, respectively). No cases of RF seroconversion were observed after any vaccine dose. There was no significant differ-
ence in sex or age among individuals who underwent seroconversion to those who did not, regardless of AIIRD status or
immunosuppressant use. Among AIIRD patients, no disease flares occurred following initial two vaccine doses. Following
the third vaccine dose, 13.9% (n=23) AIIRD patients experienced a disease fare, while no signs of new-onset inflammatory
or autoimmune disease were reported in controls with or without seroconversion.

Conclusion: BNT162b2 vaccination resulted in the development of autoantibodies in a minority of AIIRD patients and con-
trols. No new-onset autoimmune disease was observed in patients or controls, regardless of seroconversion.

Disclosure: T. Gazitt, None; J. Shear, None; J. Feld, None; A. Haddad, None;M. Elias, None;N. Hijazi, None; I. Lavi,
None; T. Eviatar, AstraZeneca; V. Furer, None; H. Peleg, None; O. Elkayam, None; D. Zisman, Pfizer, Elli Lilly, Abb-
Vie/Abbott, Janssen.
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Background/Purpose: The durability of vaccine-induced humoral immunity against SARS-CoV-2 in patients with immune-
mediated inflammatory diseases (IMIDs) on immunosuppressive therapy is not well characterized. The aim of this study was
to compare the persistence of anti-Spike antibodies following two-dose SARS-CoV-2 vaccination between IMID patients
and healthy controls, and to identify factors associated with antibody decline.

Methods: IMID patients on immunosuppressive medication enrolled in the prospective observational Nor-vaC study were
included. Participants received two-dose SARS-CoV-2 vaccination. Serum collected at two time points following vaccina-
tion (first assessment within 6–48 days, second within 49–123 days) were analysed for antibodies binding the receptor-
binding domain (RBD) of the SARS-CoV-2 Spike protein. Multivariable regression models estimated percent reduction in
anti-RBD over 30 days and factors associated with reduction.

Results: A total of 1108 patients (403 rheumatoid arthritis, 195 psoriatic arthritis, 195 spondyloarthritis, 124 ulcerative colitis,
191 Crohn´s disease) and 134 controls provided blood samples within the defined intervals (median 19 days [IQR 15–24]
and 97 days [87–105] after second vaccine dose). Antibody levels were lower in patients compared to controls at both time

Figure 2. Percent distribution of anti-RBD levels at the first (A) and second (B) assessment in patients and healthy controls A)

Figure 1. Levels of anti-RBD antibodies at first and second assessment according to medication groups
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points, with median anti-RBD 2806 BAU/ml [IQR 1018–6068] in patients and 6187 BAU/ml [4105–7496] in controls
(p< 0.001) at first assessment, and 608 BAU/ml [IQR 58–1053] in patients and 1520 BAU/ml [979–3766] in controls
(p< 0.001) at second assessment. At second assessment, low anti-RBD antibody levels (defined as < 200 BAU/ml) were
found in 449 (41%) patients, and 6 (5%) controls (p< 0.001). The change was -83% in patients and -66% in controls
(p< 0.001). Patients had a greater estimated 30 days percent reduction in anti-RBD levels compared to controls -4.9
(95%CI -7.4 – -2.4), (p< 0.05). Among therapies, mono- or combination treatment with tumor necrosis factor inhibitors were
associated with the greatest decline.

Conclusion: Within 4 months after vaccination, antibody levels declined considerably in both IMID patients and controls.
Patients had lower initial antibody levels and a more pronounced decline compared to healthy controls, and were therefore
more likely to decline to low antibody levels. These results support that additional vaccine doses may be of particular impor-
tance in IMID patients who may also need this at an earlier stage than healthy individuals.

Disclosure: I. Christensen, None; I. Jyssum, None; A. Tveter, None; J. Sexton, None; S. Mjaaland, None; G. Kro,
None; T. Kvien, None; D. Warren, None; J. Jahnsen, AbbVie/Abbott, Boehringer-Ingelheim, Bristol-Myers
Squibb(BMS), Janssen, Gilead, Pfizer, Roche, Sandoz, Takeda, Galapagos; L. Munthe, None; E. Haavardsholm, Pfi-
zer, AbbVie, Eli Lilly, UCB, Boehringer-Ingelheim, Gilead; G. Grødeland, AstraZeneca, Sanofi, Bayer, ThermoFisher;
K. Jørgensen, Roche, Bristol-Myers Squibb(BMS); S. Syversen, None; G. Goll, Galapagos, AbbVie/Abbott, Pfizer,
UCB; S. Provan, None.
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Background/Purpose: The sustainability of the immunogenicity of BNT162b2 anti-severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) vaccine in patients with autoimmune rheumatic diseases (ARDs) receiving immunomodulators
is uncertain. The Objective of this study is to evaluate whether the durability of the humoral immune response to BNT162b2
vaccine differs between patients without and with ARDs receiving immunomodulators.

Methods: We retrospectively reviewed the electronic medical records of patients with ARDs and control patients without
ARDs. Patients who were SARS-CoV-2 infection-naïve, had completed COVID19 vaccination using, had been serologically
tested for anti-SARS-CoV-2 S immunoassays using Elecsys® at least 6 months post second dose of the vaccine and had
not received the third booster dose were included in the analysis. The overall mean of anti-SARS-CoV-2 S protein titer and
at two cut offs; < 250 and < 132 binding antibody unit/mL (BAU/mL) were compared between the two groups using
unpaired t-test and Chi-square test. Binary logistic regression analysis was performed to identify which immunomodulators
associated with a significant drop in the antibody level.

Results:Mean (SD) ages of 48 patients with ARDs and 103 controls were 44.8 (11.9) vs. 38.6 (7.9) years. Women predomi-
nated in both groups (60% vs. 59%, P = 0.889). The most frequently prescribed disease modifying anti-rheumatic drug
(DMARDs) was TNF-i in 24 (50%) followed by methotrexate in 22 (45.8%), hydroxychloroquine in 10 (20.8%), lL6-i in
4 (8.3%), and rituximab in 3 (6.3%) patients. Six months post vaccination, the overall mean (SD) anti-SARS-CoV-2 S anti-
body titer in the case group was significantly lower than the controls; 162 (94) vs. 241 (28), OR (95%CI) 0.980(0.972-

Table 1: demographic characteristics and anti-SARS-CoV-2 S protein titer 6 months post vaccination in both case and control groups with cor-
responding OR (95%CI).
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0.988). At both cut offs (< 250 and < 132 BAU/mL), the number of cases whose antibody dropped below the cut offs was
significantly lower in ARDs group compared to controls; 27 (56.3%) vs. 16 (15.5%), P < 0.001 and 19 (39.6%)
vs. 2 (1.9%), P < 0.001, respectively. Nevertheless, neither conventional synthetic-DMARDs nor biological-DMARDs (with-
out rituximab) was associated with a significant drop in antibody titer at the two cut offs (Table 1).

Conclusion: Immunogenicity induced by BNT162b2 vaccine in patients with ARDs receiving immunomodulators fades fas-
ter than in patients without ARDs. Cs-DMARDs and biological-DMARDs (without rituximab) may not play a role in decreasing
the durability of immunogenicity, however a study with larger sample size is needed to confirm this.

Disclosure: O. Alsaed, None; M. Chaponda, None; E. Satti, None; H. Ashour, None; M. Almaslamani, None; S. Al
emadi, None.
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Background/Purpose: Humoral vaccine responses to SARS-Cov-2 vaccines are impaired and short lasting in patients with
immune-mediated inflammatory diseases (IMIDs). Concerns have been raised regarding their protection against severe
COVID-19 disease. The study aim was to evaluate humoral response and safety of repeated vaccination in IMID patients.

Methods: The prospective observational Nor-vaC study (NCT04798625) enrolled adult patients on immunosuppressive
therapy for inflammatory joint- and bowel diseases. Healthy controls were health care workers from participating hospitals.
All participants received standard vaccines according to the national vaccination program with three doses in patients and
two doses in controls. The third dose was offered to IMID patients >4 weeks after the second dose. Anti-Spike antibodies
were assessed 2-4 weeks, and 12 weeks following each dose. Levels were compared across groups by Mann-Whitney U
tests and multivariate linear regression was used to identify predictors of response.

Results: A total of 1100 patients (366 rheumatoid arthritis, 177 spondyloarthritis, 184 psoriatic arthritis, 156 ulcerative colitis
and 217 Crohn’s disease) (median age 54 years [IQR 43-64]; 55 % women) and 303 healthy controls (median age 43 years
[IQR 33-55]; 75 % women) were included in these analyses. Following three-dose vaccination, patients achieved median
(IQR) antibody levels of 5720 BAU/ml (2138-8732) compared to 4495 (1591-6639) in controls receiving two doses,
p=0.27. Anti-Spike antibody levels increased with median 1932 BAU/ml (IQR 150–4978) after the third dose. Factors asso-
ciated with high antibody levels following the third dose were; use of methotrexate in monotherapy, self-reported pause in
medication in relation to vaccination, the interval between the vaccine doses and vaccination with mRNA-1273 or a
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combination of vaccines. The percentage decline per day in anti-Spike antibody levels was significantly higher following the
second (0.45%) than the third vaccine dose (0.35%), p< 0.001. Adverse events were reported by 488 (53%) and 464 (47%)
patients after second and third dose, respectively, and by 196 (78%) controls. Disease flares were reported by 50 (5%) and
70 (7%) patients following the second and third dose.

Conclusion: This study suggests that a third vaccine dose for immunosuppressed patients closes the gap in serological
response between patients and the healthy population. Antibody levels following the three-dose regimen in IMID patients
were comparable to healthy controls vaccinated twice, and no new safety issues emerged. This finding was consistent
across all diagnoses and treatment groups, supporting repeated vaccination of IMID patients.

Disclosure: I. Jyssum, None; A. Tveter, None; J. Sexton, None; I. Christensen, None; S. Mjaaland, None;
D. Warren, None; T. kvien, Pfizer, AbbVie/Abbott, Eli Lilly, galapagos; K. Bjørlykke, Akershus University Hospital;
G. Kro, None; J. Jahnsen, AbbVie/Abbott, Boehringer-Ingelheim, Bristol-Myers Squibb(BMS), Janssen, Gilead, Pfizer,

Figure 2. By medication group

Figure 1. Anti-Spike antibody levels following three-dose vaccination in IMID patients vs two-dose vaccination in healthy controls
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Roche, Sandoz, Takeda, Galapagos; L. Munthe, None; E. Haavardsholm, Pfizer, AbbVie, Eli Lilly, UCB, Boehringer-
Ingelheim, Gilead; G. Grødeland, AstraZeneca, Sanofi, Bayer, ThermoFisher; S. Provan, None; K. Jørgensen, Roche,
Bristol-Myers Squibb(BMS); G. Goll, Galapagos, Abbvie, UCB, Fizer; S. Syversen, None.
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Background/Purpose: Published data suggest no increased rate of flare of autoimmune inflammatory rheumatic diseases
(AIIRD) after COVID-19 mRNA vaccination; however, the studies are limited by small sample size, short follow up or at risk of
selection bias (voluntary physician reports or patient surveys). Therefore, our aim is to study flares of AIIRD within three
months of the first dose of an anti-SARS-COV2 mRNA vaccine.

Methods: A retrospective cohort study of consecutive AIIRD patients ≥ 12 years old, across 8 public hospitals in Singapore
who received at least one dose of an mRNA (Pfizer/BioNTech or Moderna) vaccine. Data were censored at the first post-
vaccine clinic visit when the patient had flared or if ≥ three months had elapsed since the first dose of the vaccine, whichever
came first. Predictors of flare were determined by Cox proportional hazards analysis and time to flare was examined using a
Nelson Aalen cumulative hazard estimate (Figure 1).

Results: 4627 patients (73.3% Chinese, 71.1% female) of median (IQR) age 61 (48, 70) years were included in the analysis
(Table). 4058 (87.7%) had the Pfizer/BioNTech vaccine and 523 (11.3%) had Moderna, with a median (IQR) interval of
21 (21, 28) days between the two doses. The most common AIIRD diagnoses were Rheumatoid arthritis (1966, 42.4%),
Psoriatic arthritis (486, 10.5%) and Systemic lupus erythematosus (SLE) (641, 13.8%). 2188 (47.3%) patients were in remis-
sion, 1897 (41%) in low disease activity, 480 (10.4%) in moderate disease activity and 62 (1.3%) in high disease activity.
431 (9.3%) were treated with biologics/ targeted disease modifying agents. Treatment was interrupted for vaccination in only
63 (1.4 %) patients. 45 (1%) patients had previous COVID-19 infection. 854 (18%) flares were recorded during 20,287
patient-months (4,5/100 patient-months, median (IQR) follow up duration 4.3 (3.4, 5.5) months), of which 542 (11.7%)
patients flared in the 3-month period of interest. Median (IQR) time to flare was 40 (18, 56) days (Figure 1). 134 (24.7%) flares
were mild and self-limiting, 333 (61.4%) were mild-moderate and 75 (13.8%) were severe. 393 (72.5%) of those who flared
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required escalation of treatment and 30 (5.5%) required hospital admission. 545 (11.8%) had improved disease activity after
the vaccine.

On multivariate Cox regression analysis, patients in the oldest age tertile [median (IQR) 72 (69, 77) years] were less likely to
flare [HR 0.76 (95% CI 0.64, 0.90), p = 0.001] Patients with inflammatory arthritis (compared with connective tissue disease,
vasculitis and others) and patients with baseline active disease were more likely to flare [HR 1.88 (95% CI 1.56, 2.25), p

Figure 1: Time to flare was examined using a Nelson Aalen cumulative hazard estimate
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< 0.001 and 1.54 (95% CI 1.28, 1.85), p < 0.001 respectively] Gender, ethnicity and vaccine type were not significant pre-
dictors of flare. (Figure 2)Conclusion: There was a moderately high rate of AIIRD flares after mRNA vaccination; however,
there was no clustering of flares in the immediate post-vaccine period to suggest causality and severe flares were rare. Older
patients were less likely to flare, while those with inflammatory arthritis and active disease at baseline were more likely
to flare.

Disclosure: M. Ma, Janssen, AbbVie/Abbott, Pfizer; A. Santosa, None; K. Kong, None; C. Xu, None; G. Teng, None;
J. Tang, None; A. Mak, None; F. Tay, None; V. Ng, None; J. Koh, None; W. Fong, Novartis, Janssen,
GlaxoSmithKlein(GSK); L. Chew, Pfizer, Pfizer, AbbVie/Abbott, Pfizer, AbbVie/Abbott, AbbVie/Abbott; A. Low, None;
a. law, None; Y. Poh, None; S. Yeo, AbbVie/Abbott, Pfizer, Janssen; Y. Leung, AbbVie/Abbott, Janssen, Pfizer, DKSH;
W. Goh, None; N. Roslan, None; T. Chuah, None; S. Angkodjojo, None; T. Arkachaisri, None; K. Teh, None;
K. Phang, None;M. Sriranganathan, None; t. Tan, None; P. Cheung, Janssen, Boehringer-Ingelheim, Novartis, Abb-
Vie/Abbott; M. Lahiri, AbbVie/Abbott, Janssen, DKSH.
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Background/Purpose: Up to 70% of the 236 million people who have been diagnosed with SARS-CoV-2 develop post-
COVID symptoms. (1) This has been defined by the NIH as Long COVID. These individuals present with multiple symptoms
and organ involvement. Autonomic nervous system (ANS) dysfunction has been reported as a potential contributor to these
complaints. (2) This is the first report of next-generation heart rate variability (HRV).

Figure 2: Predictors of disease flare using Cox proportional hazards analysis
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Methods: Patients with Long-COVID (definitive diagnostic evidence and symptoms for post COVID for a least 3 months)
were evaluated in a single COVID clinic in Florida. These patients had multiple symptoms of various types as illustrated in
the chart below. ANS function in all patients was measured by a next-generation version of 5-minute resting heart rate
HRV predominately used currently to assess ANS function in elite professional athletes. Both 1996 standard time-and
frequency-domain (3) and 2002 Bayevsky (4) ANS calculation outputs were assessed (Omegawave Oy, Espoo, Finland).

Results: Fifty-five percent of 40 patients with Long COVID tested (mean age 43 yrs. with a mean symptom duration of
15 months) showed findings of dysautonomia by abnormal resting HRV. Nearly all (97.5%) had combinations of symptoms
(mean 5.0 [ range 1-9]) with age trending positive with more symptoms . Tabulated features are noted below. Fatigue (80%),
joint pain (45%), dyscognition (72.5%), depression or anxiety (35%) were the predominant symptoms. In the symptomatic
group with positive findings of autonomic dysfunction parasympathetic activity was low in 86% of these patients and sym-
pathetic activity was increased in 50% of the patients; the overall level of tension (sympathetic) was abnormal in all these
of the noted patients.

Conclusion: Long COVID is a complex complication of acute COVID infection and because of their multisystem presenta-
tion many of these patients are finding themselves being evaluated by rheumatologists. In many ways, the multi-system pre-
sentation, the abnormality in immunologic function and cytokine activity is comparable to the presentation of autoimmune
diseases commonly seen by rheumatologists. We report autonomic dysregulation documented by next-generation HRV is
a prominent finding of this patient population and may offer a novel explanation for Long COVID and allow us to eventually
understand and treat this often very debilitating disorder.

References: 1. Lancet Respir Med. 2021 Nov;9(11):1275-1287. doi: 10.1016/S2213-2600(21)00383-0. Epub 2021
Oct 7. 2. Clin Med (Lond). 2021 Jan;21(1):e63-e67. doi: 10.7861/clinmed.2020-0896. Epub 2020 Nov26. PMID:
33243837; PMCID: PMC7850225. 3. Eur Heart J. 1996 Mar;17(3): 354-81. 4. Bayevsky RM, Ivanov GG, Chireykin GG,
et al. HRV Analysis under the usage of different electrocardiography systems prepared according to the order of the
Committee of Clinic Diagnostic Apparatus and the Committee of New Medical Techniques of Ministry of Health of
Russia (protocol №4 from the 11APR2002).

Disclosure: N. Gaylis, Inmedix; O. DeLaRosa, None; N. Polissar, None; N. Miljacic, None; A. Holman, Inmedix.
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Background/Purpose: Post-acute sequelae of COVID-19 (PASC) refers to persistent symptoms after the resolution of
acute infection and is estimated to affect over 20% of COVID-19 survivors. Vaccination decreases the risk of severe acute
outcomes but its impact on the etiology of PASC remains poorly understood. There are limited data on whether vaccination
reduces PASC risk, especially in patients with systemic autoimmune rheumatic diseases (SARDs) where impaired
responses to vaccines may leave those with breakthrough infection vulnerable to PASC.

Methods: We systematically identified SARDs patients with COVID-19 in a large multicenter academic healthcare system
and invited all living patients to participate in a prospective cohort 28 days after their COVID-19 diagnosis. Patients com-
pleted surveys regarding demographics, SARD clinical characteristics, COVID-19 symptoms and their duration, and vali-
dated patient-reported outcome measures including pain, fatigue, and functional status. We defined PASC as any
symptom lasting ≥ 28 days. We defined breakthrough infection as COVID-19 occurring ≥14 days after completion of the ini-
tial SARS-CoV-2 vaccine series (two doses of either the Moderna or Pfizer-BioNTech vaccines or one dose of the Johnson &
Johnson-Janssen vaccine). Proportions of patients with PASC among those with and without breakthrough infection were
compared using chi-square tests, and outcomes among those with PASC were compared between the two groups.

Figure. Proportion Experiencing Post-Acute Sequelae of SARS CoV-2 (PASC) among those with breakthrough and non-breakthrough COVID-19
infection
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Results: Among 251 patients included in this analysis, the mean age was 53 years at COVID-19 diagnosis, 79.2% were
female, and 83.3% were white (Table 1). The most common SARDs were rheumatoid arthritis (40.6%) and lupus (13.9%).
The most common immunomodulatory medications were methotrexate (21.5%), TNF inhibitors (21.1%), and hydroxychlor-
oquine (19.1%). The median (IQR) time from COVID-19 symptom onset to survey response was 191 days (94, 344). Fatigue
was the most common symptom of acute COVID-19 (74.5%), followed by headache (58.6%) and fever (56.2%). The major-
ity (86.0%) were not hospitalized. Compared to those without breakthrough infection, those with a breakthrough infection
had numerically lower rates of PASC but this was not statistically significant (39% vs. 47%, p=0.2) (Figure). The most com-
mon persistent symptom was fatigue which was present in 29% of patients with PASC, followed by anosmia (18%) and dys-
geusia (15%); there was a trend towards patients with breakthrough infection PASC more often having upper airway

Table 1. Self-reported demographics and rheumatic disease characteristics of patients with history of COVID-19 infection
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symptoms whereas non-breakthrough PASC more often had lower airway symptoms (Table 2). Pain, fatigue, and functional
status scores were similar among those with PASC with and without breakthrough infection (Table 2).

Conclusion: Vaccinated patients with SARDs had numerically lower rates of PASC compared to those with no or partial
prior vaccination. In addition to vaccination, our findings may also be related to differences in SARS-CoV-2 variants or acute
COVID-19 treatments. Beyond reducing the severity of acute COVID-19 infection, ongoing strategies to improve vaccine
uptake among SARD patients may have the additional benefit of reducing the risk of PASC.

Disclosure: N. Patel, FVC Health; Y. Kawano, None; X. Wang, None; X. Fu, None; C. Cook, None; K. Vanni, None;
G. Qian, None; E. Banasiak, None; E. Kowalski, None; y. zhang, None; J. Sparks, Bristol Myers Squibb, AbbVie/
Abbott, Amgen, Boehringer Ingelheim, Gilead, Inova Diagnostics, Janssen, Optum, Pfizer; Z. Wallace, Sanofi,
Bristol-Myers Squibb(BMS), Zenas Biopharma, Shionogi, Horizon.
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Post-Acute COVID-19 Sequalae (PACS) with New-onset Rheumatological
Complications

Neel Thanavala1, Kiho Son2, Nardien Sedhom2, Snehal Somalwar3, Zil Patel1, Rameen Jamil2, Carmen Venegas2,
Ashutosh Thakar2, Agnes Yuen4, Melanie Kjarsgaard2, Susan Waserman2, Mylinh Duong2, Parameswaran Nair2,
Christopher Carlsten4, Maggie Larche2, Terence Ho2, Sarah Svenningsen2, KONSTANTINOS TSELIOS5 and Manali
Mukherjee2, 1The Research Institute of St. Joe’s Hamilton, Hamilton, ON, Canada, 2McMaster University, Hamilton, ON,
Canada, 3The Research Institute of St Joe’s Hamilton, Hamilton, ON, Canada, 4University of British Columbia, Vancouver,
BC, Canada, 5McMaster University, Population Health Research Institute, Hamilton, ON, Canada

Table 2. Symptoms, pain, fatigue, and functional status scores between patients with and without breakthrough infection with PASC
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Background/Purpose: Post-Acute Sequalae of COVID-19 (PASC), prevalent in ~20-30% of convalescent COVID-19
patients is characterized by new/persistent symptoms after the initial recovery. Certain autoantibodies have been described
in acute COVID-19 but their clinical significance is unknown. The purpose of this study was the assessment of such antibod-
ies in PASC, their association with symptom persistence as well as the potential for the development of future rheumatic
and/or autoimmune diseases.

Methods: In a multi-center, observational study (Post-COVID), we enrolled n=58 PCR+ COVID-19 patients between
August’20-September’21 +/- symptoms, at 12 months post-recovery. In a subsequent, observational study (Autoimmunity
in Post-Acute COVID Sequelae, AIPACS), between September’21-April’22, we recruited n=58 PASC patients (persistent
symptoms for >12 weeks, PCR-confirmed) at 3-6 months (n=11), 6-9 months (n=9), 9-12 months (n=18), and >12 months
(n=20) post-infection. All patients were ≥18 years, without history of autoimmune disease. Rapid assessment line immuno-
assays (HUMAN Diagnostics, Germany) were used to detect circulating autoantibodies.

Results: In the Post-COVID study, 43% (25/58) of patients reported symptoms (fatigue, dyspnea, or cough) at 12 months
post-infection. Anti-U1-snRNP (30%) and anti-SS-B/La (21%) were the most prevalent autoantibodies (Fig. 1A) that posi-
tively correlated with and predicted persisting symptoms of fatigue and dyspnea at 12-month post-infection (simple logistic
regression, P< 0.05) (Fig. 1B, C). In the AIPACS study, patients at >12 months post-infection had significantly higher num-
bers of positive autoreactivities compared to patients 6-12 months post-infection (p=0.03) (Fig. 1D). Finally, six patients
(10%, 2 males/4 females, median age 42 years) were newly diagnosed with an autoimmune and/or rheumatic disease; sys-
temic lupus erythematosus (n=1), postural orthostatic tachycardia syndrome (n=3), psoriasis (n=1) and polymyalgia rheuma-
tica (n=1) (Table 1). Anti-SS-B/La and/or anti-U1-snRNP were detectable in 5/6 patients.

Conclusion: Autoantibodies to certain nuclear antigens were detected in PASC patients beyond 12 months post-infection.
A subset of PASC patients without prior history of autoimmunity may be susceptible to new-onset rheumatological
complications.

Figure 1. Prevalence of circulating anti-nuclear/extractable nuclear antibodies: Histograms visualizing the most prevalent ANAs at 12 months
post-infection time point of 58 convalescent covid-19 patients with a representative line immunoassay strip showing positive band intensities
(A). Regression analysis showing the ODDs ratio for predicting fatigue and dyspnea persistent at 12 months (B,C) in Post-COVID study. Scatter
plot showing the number of ANA reactivities per patient in AIPAC study (n=58) as a cross-sectional dataset- over the different recovery time
frames, compared to an age-sex matched healthy never-COVID pre-vaccinated healthy control (n=22). Red symbols indicate the seven patients
diagnosed with an autoimmune disease during AIPAC study visit (rheumatology consult). Kruskal Wallis with multiple comparison test.

1584



N.B. BMI - Body mass index; MQV is mean quantitative value of the band intensity on the ANA Line immunoassay; Sx -
symptoms; mMRC - modified Medical Research Council; SGRQ - St George’s Respiratory Questionnaire; ANA - antinu-
clear/extractable nuclear antibodies; SLE - systemic lupus erythematosus; POTS - postural orthostatic tachycardia syn-
drome; PMR - polymyalgia rheumatica;

Disclosure: N. Thanavala, None; K. Son, None; N. Sedhom, None; S. Somalwar, None; Z. Patel, None; R. Jamil,
None; C. Venegas, None; A. Thakar, None; A. Yuen, None; M. Kjarsgaard, None; S. Waserman, Alk Abello, CAAIF,
Aimmune, Takeda, Siolta, GlaxoSmithKlein(GSK), AstraZeneca, Novartis, CSL Behring, Pfizer, Sanofi, Medexus, Mir-
avo Health, AbbVie, Bausch Lomb; M. Duong, None; P. Nair, AstraZeneca, Teva, Sanofi, Equillium, Foresee, Arrow-
head Pharma, Cyclomedica, GlaxoSmithKlein(GSK); C. Carlsten, None; M. Larche, None; T. Ho, Fisher and Paykel,
Sanofi, Valeo, AstraZeneca; S. Svenningsen, Cyclomedica, Arrowhead Pharmaceuticals, AstraZeneca, Novartis,
Polarean; K. TSELIOS, AstraZeneca, GlaxoSmithKlein(GSK); M. Mukherjee, COVID-19 Immunity Task Force (CIHR),
Methapharm Specialty Pharmaceuticals, Canadian Asthma Allergy Immunology Foundation, Canadian Institutes of
Health Research, Novartis, GlaxoSmithKline, AstraZeneca.
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5Faculdade de Medicina da Universidade de São Paulo (FMUSP), São Paulo, Brazil, 6Faculdade de Medicina da
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Background/Purpose: Spondyloarthritis(SpA) patients are exposed to a variety of immunosuppressors capable of reduce
humoral responses to vaccination. In context of the SARS-CoV-2 pandemic, assessment of the factors related with better or
worse humoral responses is paramount to a better management of these patients. We therefore aimed to evaluate humoral
responses to three doses of the inactivated SARS-CoV-2 vaccine(CoronaVac) in patients with spondyloarthritis(SpA) and
the effect of therapy, compared with a control group(CG).

Methods: Prospective cohort of axial SpA/psoriatic arthritis patients and age/sex-balanced CG from the (CoronavRheum,
clinicaltrials.gov #NCT04754698). CoronaVac was given in two doses(28-days interval) with a booster at day 210. Blood
samples were collected in the days 0/28(D28)/69(D69) and 240(D240) to evaluate anti-SARS-CoV-2 IgG seropositivity(SP)
and neutralising antibodies(NAb).

Results: 194 SpA patients were enrolled and 183 patients were age/sex-balanced with 183 CG. At D69, SpA patients
showed a high SP (80 � 2% vs. 95 � 7%, p< 0 � 001) and moderate NAb positivity (61� 6% vs. 82 � 7%, p< 0 � 001), but lower than
CG. In patients, older age (p=0 � 038), prednisone (p< 0� 001), methotrexate (p< 0� 001) and TNFi (p< 0� 001) were indepen-
dently associated with lower SP, while Caucasian race (p=0 � 047) and prednisone (p=0 � 008) were associated with dimin-
ished NAb. In contrast, sulfasalazine (SSZ) use was associated with NAb presence (p=0� 042). In monotherapy, only TNFi
was also associated with absence of SP (p=0 � 035). Further comparison with CG revealed that TNFi and/or MTX negatively
impacted SP/NAb (p< 0 � 05). In contrast, patients under SSZ monotherapy achieved 100% SP (p >0� 999) and 83 � 3% NAb
positivity (p >0� 999). SSZ+TNFi combination resulted in a similar response than CG [SP (p=0 � 153) and NAb (p=0 � 715)]. After
third dose(D69-D240), a major increment occurred for SP (81� 3% to 93 � 1%,p< 0 � 001) and NAb (63� 2% to
86 � 1%,p< 0� 001), but still lower than CG (p< 0 � 05), and only TNFi impaired both SP (p=0 � 016) and NAb (p=0� 002).

Conclusion: We provided novel data demonstrating that TNFi reduces immunogenicity in SpA patients while SSZ has a
positive impact on vaccine antibody response. Further studies are necessary to confirm whether the concomitant use of
SSZ may counterbalance the negative effect of TNFi.This study was sponsored by grants from Fundação de Amparo à Pes-
quisa do Estado de São Paulo (#2015/03756–4 to N.E.A., C.A.S., S.G.P. and E.B; #2019/17272-0 to L.V.K.K), Conselho
Nacional de Desenvolvimento Científico e Tecnol�ogico (#304984/2020-5 to C.A.S. and #305242/2019-9 to E.B.),
B3-Bolsa de Valores do Brasil and Instituto Todos pela Saúde (ITPS 01/2021, C1313 to N.E.A., C.A.S. S.G.P and E.B.).
Instituto Butantan supplied the study product and had no other role in the trial.

Anti-SARS-CoV-2 S1/S2 IgG seropositivity and presence of neutralising antibodies at D69, according to spondyloarthritis
(SpA) treatments in comparison to control group (CG), using a two-sided chi-square or Fisher’s exact test, as appropriate.
All the analyses are two-sided. Data are shown as percentages. CG - control group; SpA - spondyloarthritis; DMARD - dis-
ease modifying antirheumatic drugs; Mono - DMARD monotherapy and without corticosteroids; Comb - combination ther-
apy of DMARD; SSZ – sulfasalazine; MTX - methotrexate; TNFi - tumor necrosis factor inhibitors; SCK – secukinumab;
sDMARD – synthetic disease modifying antirheumatic drugs; bDMARD – biological disease modifying antirheumatic drugs;
LEF – leflunomide; * p< 0.001 vs. CG; † p< 0.01 vs. CG; ‡ p<0.05 vs. CG. The number of patients in groups is depicted
under their designations.
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Background/Purpose: Patients with rheumatic and musculoskeletal diseases (RMD) treated with mycophenolate (MMF)
have an attenuated humoral response to SARS-CoV-2 mRNA vaccination. A temporary hold of mycophenolate in the peri-
vaccination period is associated with improved antibody response, prompting the American College of Rheumatology to
recommend holding mycophenolate for one week after vaccine dose to enhance immunogenicity. The optimal duration of
withholding therapy remains unknown. We sought to understand the impact of the duration of perivaccination mycopheno-
late hold on disease control (i.e. flare) and immunogenicity of SARS-CoV-2 vaccination in patients with RMD.

Methods: We leveraged an observational prospective cohort of RMD patients without prior COVID-19 who had received
two mRNA SARS-CoV-2 vaccine doses. Demographic and clinical information was collected via electronic questionnaire.
We included participants who reported MMF use. Serologic testing was undertaken on the Roche Elecsys anti-SARS-
CoV-2 S enzyme immunoassay (range 0.4-250U/mL, later expanded to >2500U/mL) at 2 weeks, 1 month and 3 months
after dose 2 (D2); we utilized the highest available titer from any of these time points. Antibody response >250U/mL was
defined as high titer. One-month post-D2, participants were invited to complete an online questionnaire detailing prior his-
tory of flare, incident flare events including symptoms, duration, and treatment; flare events were qualified as flares requiring
treatment by a physician. Characteristics were compared using Wilcoxon rank-sum or Fisher’s exact test as appropriate; all
tests were two-sided with an α level of 0.05. Analysis was conducted on Stata/SE17.0 (College Station, TX).

Results: Of 220 participants who reported MMF use, 177 (80.5%) did not withhold in the perivaccination period (Table 1).
Among the 43 who did withhold MMF, 21 (48.8%) held for less than 10 days, while 22 (51.2%) held for at least 10 days.
The median (IQR) days held in each group was 5 (2,7) and 21 (14, 30), respectively. A higher proportion of participants
who held for at least ten days had a high antibody response compared to those who continued therapy or held for less than
10 days (64% [14/22] versus 29%[6/21] and 29% [51/177] respectively; p=0.006) (Table 2). There were similar rates of flare
in the post-vaccination period in all groups (6.8%, 9.5%, and 4.5% respectively; p=1.00); none reported flare requiring intra-
venous therapy or hospital admission.
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Conclusion: Longer duration of peri-vaccination mycophenolate hold is significantly associated with increased rates of high
positive antibody response following two-dose SARS-CoV-2 vaccination. Reassuringly, there was not an increased rate of
flare among participants who withheld therapy.

Table 1. Demographic and clinical characteristics, stratified by peri-vaccination mycophenolate hold duration.

Table 2. Anti-spike antibody response following two dose SARS-CoV-2 vaccine dose in RMD, stratified by peri-vaccination mycophenolate hold
duration.
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Background/Purpose: The COVID-19 pandemic has caused great concern amongst immunocompromised patients,
especially those with rheumatic diagnoses. While much has been learned in the past two years about populations at risk
for severe disease and the need to suppress the hyperinflammatory response from COVID-19 infection, still much is uncer-
tain about outcomes related to the underlying rheumatic conditions and the medications used to treat these conditions. The
aim of this project is to investigate underlying risk for severe outcomes following infection with COVID-19, including stratifica-
tion across rheumatic diagnosis, comorbidities, and medications.

Methods:We performed a retrospective cohort study in patients with rheumatic diseases who tested positive for COVID-19
and were being followed by the VCU Rheumatology Clinic between March 01, 2020 - May 31, 2021. Data analysis was per-
formed using a Chi-square test and relative risk estimate. We categorized severe COVID-19 outcomes as: admission,
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supplemental oxygen, ICU care, intubation, and death. Age, sex, rheumatic disease diagnosis, comorbidities, and rheumatic
disease medications taken prior to infection were analyzed as potential risk factors for severe COVID-19 outcomes.

Results: We identified 182 cases of patients who met the above criteria. Of these cases, 64 (35.2%) were admitted due to
COVID-19 infection, 35 (19.2%) required supplemental oxygen, 14 (7.7%) required ICU care, and 5 (2.7%) died. In a relative
risk analysis, patients who were >65 years of age (RR 2.53, 95% CI 1.80-3.57) and used steroids (RR 1.647, 95% CI
1.12-2.42) were both associated with an increased risk of hospitalization. Use of biologics prior to infection was associated
with a lower risk of hospitalization (RR 0.274, 95% CI 0.12-0.64) and were less likely to need supplemental oxygen (RR 0.3,
95% CI 0.098-0.941). No relation was seen between rheumatic disease diagnosis and severity of COVID-19 outcome. An
increased risk of hospitalization was associated with certain comorbidities, including CAD (RR 1.9, 95% CI 1.16-3.13),
COPD (RR 1.99, 95% CI 1.2 -3.3), kidney disease (RR 1.87, 95% CI 1.23-2.85), and diabetes (RR 1.75, 95% CI 1.19-2.56).

Conclusion: Based on our data, a patient’s rheumatic diagnosis is not an independent risk factor for hospitalization and ICU
admission from COVID-19 infection. Patients taking biologic agents were at decreased risk for hospitalization. However,
patients on chronic steroids were at increased risk for hospitalization for COVID-19 infection.

Disclosure: N. Allcott, None; N. Gupta, None; N. Raghavan, None; H. Syed, None; S. Danielides, None.
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Background/Purpose: The serum features of the cytokine storm induced by severe acute respiratory syndrome coronavi-
rus 2 (SARS-CoV-2) infection are similar to those of hemophagocytic lymphohistiocytosis syndrome (HLH) which can be
secondary to both SARS-CoV-2 infection as well as some autoimmune rheumatic diseases (ARDs). Whether patients with
ARDs are at higher risk for hypercytokinemia induced by SARS-CoV-2 infection is unknown. The aim of this study is to com-
pare the risk of cytokine storm during SARS-CoV-2 infection between patients with ARDs and those without using serum
parameters of the H-score.

Methods: Patients with ARDs infected with SARS-CoV-2 were identified from the electronic medical records (EMR) of
Hamad Medical Corporation, one of the participating centers in the COVID-19 Global Rheumatology Alliance Registry.
Cases were age and sex matched (1:3) to controls who were non-ARD patients infected with SARS-CoV-2. HLH serum
parameters included in the H-score; hemoglobin, white blood cells, platelets, ferritin, triglyceride, aspartate transaminase
and fibrinogen were electronically captured from EMR within 18 days after a confirmed SARS-CoV-2 infection by a positive
nasopharyngeal polymerase chain reaction swab test. The serum cut-offs as defined by the H-Score tool were used to cal-
culate the final score. To explore the crude differences in serum HLH markers, other items of the H-Score; “known underly-
ing immunosuppression”, “evidence of hepatosplenomegaly” and “HLH features in bone marrow aspirate” were recorded
as zero. Independent Samples t-test was used to compare the mean H-Score between study groups.

Results: The study included 203 cases and 551 controls with a mean (SD) age of 45.3 (11.7) and 44 (12.5) years, respec-
tively, p = 0.191. Majority of patients were female in both groups (122 [60.1%] vs. 297 [53.9%], p = 0.129).

The most common ARDs was rheumatoid arthritis in 86 cases (42.4%), followed by spondyloarthropathy in 33 (16.1%) and
systemic lupus erythematosus in 31 (15.7%). Of these cases, 67% were on conventional synthetic disease modifying anti-
rheumatic drugs (Cs-DMARDs), 15.8% on biological DMARDs and 4.9% on rituximab. About 83% of the ARDs group were
in remission or low disease activity while 13% were in moderate or high disease activity.

The mean (SD) H-Score was significantly higher in ARDs group compared to controls (63.9 [25.4] vs. 58.9 [23.1], p = 0.038).
The difference in H-Score between the study groups was more substantial when “known underlying immunosuppression”
item was considered for ARDs group (81.9 [25.4] vs. 58.9 [23.1], p < 0.001).

Conclusion: Based on the serum markers of the H-Score tool used to estimate the risk of HLH, patients with ARDs have
higher scores compared to patients without ARDs during SARS-CoV-2 infection. This might indicate that patients with ARDs
are at higher risk for a cytokine storm induced by this infection. A study is needed to clinically correlate the H-score to infec-
tion outcomes and highlight the implications of these findings.

Disclosure: O. Alsaed, None; S. Al emadi, None; K. Becetti, None; E. Satti, None; H. Ashour, None; Y. Alrimawi,
None; M. H.Gharib, None; M. Alkahlout, None; R. Saleh, None; B. Awadh, None; M. Hammoudeh, None.
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Background/Purpose: In patients with rheumatic diseases herpes zoster (HZ) has been identified as one of the most com-
mon infections associated with immunosuppression. Shingrix is a recombinant inactive vaccine available for prevention of
HZ infection. Due to paucity of data regarding its efficacy in patients with autoimmune disease on immunosuppressive med-
ications, there is a need to investigate whether this patient population mounts an adequate response to Shingrix as com-
pared to patients with no autoimmune disease and not on immunosuppressive medications.

Methods: Our study is an IRB approved single center prospective non randomized trial. Criteria for study group enrollment
consisted of patients over age 50 with autoimmune conditions including rheumatoid arthritis(RA), psoriatic arthritis(PsA) and
systemic lupus erythematosus(SLE) on bDMARDs, cDMARDs or tsDMARDs +/- steroids. Criteria for control group

Figure 1: Patient characteristics, pre and post levels and stimulation index
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consisted of patients over age 50 without autoimmune diseases and not on immunosuppressive medications. At time of
enrollment patients underwent bloodwork to establish a pre-vaccination serum antibody quantification. Patients then under-
went two series of IM Shingrix vaccine (0.5mL each) administered 2 to 6 months apart. Repeat bloodwork was performed
6-12 weeks following 2nd dose of vaccine to assess post- vaccination antibody response. Pre and post vaccination
response was then compared using Anti Varicella Zoster Virus IgG ELISA kit (Alpha diagnostic international). A level of
150 U/ml post vaccination was considered protective by the manufacturer of the kit.

Results:We enrolled a total of 29 patients out of which 23 were a part of study group and 6 were a part of the control group.
Pre vaccine varicella IgG titers (U/ml) were obtained (pre-level; figure 1) followed by 2 doses of vaccination after which post
vaccination varicella IgG titers (U/ml) were measured (post lvl; figure 1). Stimulation index (S.I=post lvl/pre-level) was calcu-
lated for individual patients to assess response. Stimulation index mean was calculated for each group for comparison.

Control group had 6.7 fold increase (S.I=6.7) in antibody titers in comparison to 2.4 fold increase in RA, 3.4 fold increase in
PsA and 3.3 fold increase in SLE groups. (Fig 2a)

Control group had 6.7 fold increase in antibody titers compared to 2.1 fold increase in patients on biologics, 2.8 fold in
patients on MTX and 3.4 fold in patients on steroids. (Fig 2b)

Overall, antibody titre response of control group patients was at least 3 times higher compared to patients with rheumatic
diseases. (6.7 vs. 2.8). (Fig 2c)

Conclusion: Our study shows that patients with rheumatic diseases on treatment do mount a response to Shingrix vaccine
but the increase in antibody titers is lower than controls.Using a protective level of antibody titers at 150 U/ml, most rheu-
matic disease patients (91%) did reach a protective level of immunity supporting the need to offer Shingrix vaccination to
our patients. The vaccine was well tolerated with no major adverse events.

Figure 2: Stimulation index comparison by categories
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Background/Purpose: Tropheryma whipplei (Tw) infection is a rare condition, characterized by inflammatory joint symp-
toms in more than 75% of the cases, which can lead the physician to diagnose chronic inflammatory rheumatic diseases
(IRD) and to initiate DMARDs. DMARDs are often ineffective and may reveal digestive signs, systemic manifestations or
involvement of other organs. We hypothesized that treatment of Tw infection has a favorable impact on rheumatologic and
extra-rheumatologic manifestations attributed to IRD.

To validate this hypothesis, we initiated a registry with the objectives to describe the characteristics of IRD and their treat-
ments, the diagnostic and therapeutic modalities of Tw infections and the impact of the treatment of Tw infection on the evo-
lution of IRD and associated DMARDs.

Methods: We initiated a French National registry including patients with pre-existing IRD, treated with DMARDs, later diag-
nosed with Tw infection. Cases were identified through a call for observation via the “Club Rhumatismes et inflammations”
website. We collected clinical and biological data about the characteristics of IRD and their treatments, the diagnostic and
therapeutic modalities of Tw infections, and the impact of the treatment of Tw infection on the evolution of IRD and associ-
ated DMARDs.
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Results: Seventy-three IRD patients were included. Mean age at diagnosis was 49 years (SD +/- 10.9), with 78% of
men, median IRD duration was 79 months (IQR 36; 140), including rheumatoid arthritis (31), spondyloarthritis (14), pso-
riatic arthritis (6) and other IRDs (22). All IRD patients were treated with DMARDs, with no therapeutic response in 51%
of cases, worsening of rheumatologic symptoms in 34% of cases, and occurrence of extra-articular manifestations in
27% of cases. Screening for Tw infection mainly involved saliva and stool PCR, while diagnostic modalities involved
organ specific PCR and biopsies, in particular duodenal biopsies (PCR positive in 87% of cases and histology in only
38% of cases). At the time of Tw infection diagnosis, mean age was 58 years (SD +/- 10.1), all patients had joint
involvement, 33% axial involvement, 11% entheseal involvement, 84% extra-articular manifestations, 93% elevated
CRP, 86% hypoalbuminemia and 67% anemia. Tw infection treatment modalities (median follow-up of 22 months)
mainly involved a combination of doxycycline (95%) and hydroxychloroquine (96%), with complete recovery in 79% of
cases and Tw-related deaths in 2 cases. At the same time, Tw infection treatment was associated with IRD remission
in 93% of cases, with a median time to remission of 2 months (IQR 1; 4.25), leading to DMARD withdrawal in 94% of
cases and corticosteroid therapy withdrawal in 65% of cases.

Conclusion: A Tw infection should be considered in IRD patients with peripheral joint involvement and inadequate response
to DMARDs, particularly in the presence of extra-articular manifestations, high CRP and hypoalbuminemia. In such patients,
positive results of screening and diagnostic tests for Tw infection may lead to the initiation of Tw infection treatment which is
associated with complete recovery of Tw infection and rapid remission of the IRD, allowing DMARD and corticosteroid ther-
apy withdrawal in most the cases.

Figure 1. Helicobacter pylori may play a crucial role in rheumatoid arthritis. (A) Volcano plot for differentially expressed genes. (B) KEGG and GO
pathway analysis of up-regulated genes. (C) The Venn diagram displays the number of overlapped genes for rheumatoid arthritis and neutrophil
migration. (D) A possible pathogenic mechanism of H. pylori.
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Background/Purpose: Rheumatoid arthritis (RA) is a chronic autoimmune disease characterized by joint damage.
Recently, several studies suggest that gut microbiota could promote RA progression. Helicobacter pylori (H. pylori), a
spiral-shaped, flagellated, Gram-negative bacterium, is implicated in various autoimmune diseases. However, the relation-
ship between H. pylori infection and RA remains poorly understood.

Methods: Twelve participants were selected for this study, including six Hp-infected patients and six uninfected individuals
who served as control. RNA-seq data were obtained from the Gene Expression Omnibus (GEO) Database (accession:
GSE27411). Differentially expressed mRNA was identified using the ‘limma’ R package. The adjusted P-value was analyzed
to correct the false-positive results in GEO datasets. “Adjusted P < 0.05 and Log2(Fold Change) >1 or Log2(Fold Change)<
−1” were set as the threshold for significant differential expression. To further confirm the underlying biological function of
potential targets, we performed a functional enrichment analysis of data with the Gene Ontology (GO) and Kyoto Encyclope-
dia of Genes and Genomes (KEGG) databases.

Results: RNA-seq following H. pylori infection in gastric tissue identified 144 up-regulated genes while 52 down-regulated
genes. Of particular concern was several numbers of CXC chemokine family, such as CXCL2, CXCL5, and CXCL8
(Fig.1A). Interestingly, up-regulated genes were significantly enriched in some signaling pathways, including rheumatoid
arthritis, neutrophil migration, and immune response signaling pathways (Fig. 1B). Venn diagrams showed that eight genes
were shared between rheumatoid arthritis and neutrophil migration (Fig.1C). These eight genes include Integrin beta chain-2
(ITGB2) which functions in cellular adhesion and cell surface signaling, but most of the function of the remaining genes is
chemotaxis. Especially for CXCL5, it plays an essential role in regulating neutrophils.
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Conclusion: H. pylori infection may be a contributing factor to RA pathogenesis by modulating neutrophils. Thus, additional
study is needed to elucidate the underlying mechanism.

Disclosure: H. Wu, None; H. Yuan, None; C. Wu, None.
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Background/Purpose: Adenosine deaminase (ADA) activity has shown good performance in diagnosing pleural, perito-
neal, and meningeal tuberculosis. This study aimed to evaluate the performance of measuring ADA activity in synovial fluid
for the early diagnosis of joint tuberculosis.

Methods:We performed a meta-analysis to determine the performance of ADA measured in synovial fluid for the diagnosis
of joint tuberculosis. We searched published information in MEDLINE, Embase, Cochrane Library, Web of Science, and
MedRxiv databases, as well as unpublished information in the American College of Rheumatology and European League

Against Rheumatism for conference abstracts (2012-2021). We also scanned the reference lists of articles. Two reviewers
independently applied the criteria for selection, assessed quality, and extracted data.

Results: Seven independent studies (N= 305 subjects) that compared ADA activity in synovial fluid with a composite refer-
ence diagnostic method for tuberculosis were included. Overall, the risk of bias was judged low. Studies were classified as
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high quality (n=3; 148 subjects) and low quality (n= 4; 157 subjects). The cut-off values of ADA for diagnosing tuberculosis
ranged from 15 to 60 IU/L, being the median value between 40-50 IUL/L.

Pooled sensitivity and specificity of ADA activity was 94% (95% confidence interval [CI], 0.89-98; I2=23%) and 88% (95% CI,
83-92; I2= 83%), respectively. The random-effects model for pooled diagnostic Odds ratio was 67.1 (95%CI, 20.3-222.2;
I2=30%). The area under the receiver operating characteristic curve was 0.96 (95% CI, 0.92-0.99). Metaregression did not
identify the quality of the study, country of publication, or the type of assay as a source of heterogeneity.

Conclusion: In summary, measuring the activity of adenosine deaminase in synovial fluid is easy, cheap, and available in
areas with poor resources. Adenosine deaminase activity values above the cutoff point add significant diagnostic information
to start empirical treatment against tuberculosis while waiting for synovial fluid Lowenstein culture results. Adenosine deam-
inase activity in synovial fluid can be used as an additional tool for the diagnosis of tuberculosis joint infection in cases of neg-
ative results from nucleic acid amplification methods.

Figure 3: Pooled sensitivity and specificity

Figure 4. Area under the Receiver Operating Characteristic of synovial ADA for tuberculous
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Background/Purpose: China remains a high-burden country of both rheumatic disease (RD) and tuberculosis (TB) till
today. Patients with RD are considered as a high-risk population of TB, and those complicated with TB infection deser-
ve more attention, while there is no guideline on TB prevention and management for this population. The purpose of this
study was to investigate the incidence of active tuberculosis (ATB) in RD patients complicated with TB infection (including
both latent tuberculosis infection [LTBI] and previous TB), and to analyze the risk factors of TB reactivation, which help for-
mulating TB prevention and management strategies for patients with RD in China.

Methods: We conducted a multi-centered prospective cohort study. Patients confirmed of RD complicated with TB infec-
tion from both outpatient and outpatient department of 13 Grade A tertiary hospital in the eastern, central, and western
regions of China from September 2014 to March 2016 were recruited. Baseline demographic characteristics, clinical diag-
nosis, treatment, and laboratory tests were collected. The incidence of ATB was assessed during followed
up. Incidence was estimated by the Kaplan–Meier method, and differences in incidence were evaluated with a log-rank test.
Multivariable analyses with the Cox proportional-hazards model were used to explore the risk factors for developing ATB.

Results: 904 patients with RD complicated with TB infection were enrolled in this study. The average age of patients in this
cohort was 47±14 (mean±SD) years old, women accounted for 70.8%, patients with rheumatoid arthritis (295/904, 32.6%)
and systemic lupus erythematosus (209/904, 23.1%) together accounted for more than 50% of the cohort. The median
follow-up time was 72 months. During the 6-year follow-up, 26 cases of ATB occurred. The 1-year ATB incidence rate
was 664/100000 (95%CI 244/100000-1439/100000), and the 5-year ATB cumulative incidence rate was 2549/100000
(95%CI 1604/100000 -3834/100000). Multivariable Cox proportional hazard model analysis showed that the maximum
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glucocorticoids dosage (adjusted HR [aHR]=2.43, 95%CI 1.05-5.62, p=0.039 for 30-60mg/d equivalent prednisone;
aHR=4.80, 95%CI 1.49-15.44, p=0.008 for >60mg/d equivalent prednisone) and TB contact (aHR=7.25, 95%
CI 2.14-24.54, p=0.001) were independent risk factors for ATB.

Conclusion: Patients with RD complicated with TB infection had a higher risk of developing ATB. The use of medium to high
dosage of glucocorticoids and the history of TB exposure might be independent risk factors for developing ATB, in which
case TB preventive treatment should be considered.†: Lifan Zhang and Yuchen Liu contributed equally to this work.

Table 1. General characteristics of 904 enrolled patients with rheumatic diseases complicated with TB infection
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Table 2. Potential risk factors of the incidence of ATB in patients with rheumatic diseases complicated with TB infection SLE=systemic lupus ery-
thematosus. RA=rheumatoid arthritis. BD=Behcet’s disease. LTBI=latent TB infection. GCs=glucocorticoids. WBC=white blood cell. ALT=gluta-
mic-pyruvic transaminase. ESR=erythrocyte sedimentation rate *Including Sjogren’s syndrome (SS), systemic sclerosis (SSc), mixed connective
tissue disease (MCTD), polymyositis (PM), dermatomyositis (DM), Takayasu arthritis (TA), giant cell arthritis (GCA), polyarteritis nodosa (PAN), gran-
ulomatosis with polyangiitis (GPA), microscopic polyarteritis (MPA), eosinophilic granulomatosis with polyangiitis (EGPA), ankylosing spondylitis
(AS) and psoriatic arthritis (PsA)
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Background/Purpose: Acute Rheumatic Fever (ARF) and Rheumatic Heart Disease (RHD) remain major public health prob-
lems in the South Pacific. Triggering by group A beta hemolytic streptococcal (GAS) skin infection has been suspected but
little documented1. Very high incidences of ARF (106/100 000) and cutaneous infections have been reported in the Loyalty
islands (New Caledonia), where health care of the 20,000 Melanesian inhabitants is centralized in a few locations and pro-
vides an extensive electronic database since 1998, and systematic screening for RHD is regularly performed.

The aims of the study was to explore the link between ARF, RHD and skin infections by a retrospective case-control study.

Methods: The study was approved by the New Caledonian committee of Ethics and dealt with patients aged 6 to 26 years,
seen from 1998 to 2018. Cases were ARF and/or RHD. Definite ARF was diagnosed according to the Jones criteria2; addi-
tional cases with strong clinical suspicion were also included as probable cases. RHD was diagnosed by cardiac ultrasound
scan allowing definite and borderline diagnosis2. Sore throat and presumed streptococcal cutaneous infections were diag-
nosed by an algorithm, previously validated on a sample of 3000 events by an experimented clinician, which identified spe-
cific medical terms and ICD-10 codes in the electronic medical records. Each case was matched with 3 controls (without
ARF and RHD) of same age, sex and living location. Infections were retrieved from the electronic medical records during
the month, 6 months, one year, 5 years preceding the date of the first ARF/RHD diagnosis, for each case with the same
index date for its matched control, and since birth. Numbers of infections per these time intervals were compared between

Figure 1. Incidence of ATB in patients with rheumatic diseases complicated with TB infection according to maximum daily dosage of GCs
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cases and controls by univariate and multivariate conditional regression analysis in the total study population and its various
subcategories (definite or probable ARF, definite or borderline RHD).

Results: 311 cases of ARF and RHD including 206 definite cases were identified. Polyarthralgias (48%) were the main clin-
ical presentation. Marginal erythema was not seen and Sydenham chorea was rare (6.8%). Mean age of diagnosis was 10.6
±3.8 years. Skin infection episodes were 3 to 4 times more frequent than sore throats in all studied time-intervals.

Multivariate analysis showed an increased exposure to skin infections and sore throats in the year preceding ARF/RHD diag-
nosis in the whole population of cases as compared to controls ( OR 2.18, 95% CI 1.46, 3.26) and 1.54, 95% CI 1.01, 2.36]
respectively); skin infections (but not sore throat) were also increased the 206 definite cases (OR 1.34, 95% CI 1.01, 1.80)
and in the 220 definite and probable ARF (OR 1.47, 95% CI 1.11, 1.94). In addition we observed a correlation between
the seasonality of ARF and skin infections, which were both more frequent during the rainy season, and an overlap of areas
with high incidence of ARF and areas with high incidence of skin infections.

Conclusion: Our results support the hypothesis that GAS skin infections play a role in the pathophysiology of ARF/RHD. In
view of these results, there is an urgent need to implement preventive measures to reduce the incidence of skin infections in
the Loyalty Islands.

Disclosure: Q. AMIC-DESVAUD, None; O. MAILLARD, None; S. IACOBELLI, None; T. BARDIN, None;
Y. DUCROT, None.
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Inés Pérez Sancrist�obal1, María Paula Álvarez Hern�andez2, Silvia Sanchez - Ramon3, Cristina Martinez4, Eduardo de la
Fuente3, Concepcion Morado4, Dalifer Freites Nuñez2, Benjamin Fernandez Gutierrez5 and Gloria Candelas4, 1Instituto
de Investigaci�on Sanitaria San Carlos, Rheumatology, Madrid, Spain, 2Hospital Clínico San Carlos, Madrid, Spain,
3Department of Clinical Immunology, IML and IdSSC, Hospital Clínico San Carlos, Madrid, Spain, 4Department of
Rheumatology, Hospital Clínico San Carlos, Madrid, Spain, 5Hospital Clínico San Carlos, Rheumatology Deparment,
Madrid, Spain

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (0779–0806) Infection-related Rheumatic Disease Poster
Session Type: Poster Session B
Session Time: 9:00AM–10:30AM

Background/Purpose: Infections in patients with systemic autoimmune disease (SAD) are associated with immune dys-
function, disease activity and immunosuppression. Synthetic and biologic disease-modifying drugs (DMARDs) have
improved the prognosis of ARD. However, concerns persist about infectious complications in these patients. Previous stud-
ies of our group have shown that sublingual polybacterial vaccines decrease the rateo of recurrent respiratory tract infections
(RRTI) and recurrent urinary tract infections (RUTI).

We aimed to evaluate the number of respiratory and urinary tract infections during 2018-2021 in patients who received sub-
lingual polybacterial vaccines until 2018, when their administration was discontinued due to regulatory issues.
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Methods: A retrospective observational study was conducted from a cohort of patients with SAD who had received sublin-
gual polybacterial vaccines between 2014 - 2018. From 2018 onward, the incidence of UTI and incidence of RUTI and RRTI
was analyzed and compared with annual incidence prior to vaccine vaccine administration and after one year post-
vaccination.

Results: RRTI and RUTI were analyzed in 50 patients with SAD and active immunosuppression during the years
2018-2021. A significant increase in the number of infections was observed from 2018 to 2021, compared to the post-
vaccination year, for both RUTI (1.53±2.17 vs 0.63±1.13; p=0.005) and RRTI (1.63±2.32 vs 0.67±0.92; p=0.003). When
categorizing by number of infections, we observed that despite the increase in the average number of RUTI and RRTI,
approximately half of the patients had no infections in the 2018-2021 period (51.2% RUTI and 43.5% RRTI). Making a com-
parison with the pre-vaccine year, despite the increase in the number of infections during the 2018-2021 period with respect
to the immediate post-vaccination, the number of RRTI episodes was still lower (1.61±2.26 vs 2.76± 2.57; p= 0.002), as
was the number of RUTI (1.56±2.12 vs 2.69±3.07; p= 0.010).

Conclusion: The effect of sublingual polybacterial vaccines was maintained up to 3 years, with a significant decrease in
infections with respect to the year prior to vaccination, suggesting that these vaccines may have long-term benefit. The num-
ber of respiratory and urinary tract infections increased during the years when the vaccine administration was not available.
However, an absence of infections was also observed in half of the patients.

Disclosure: I. Pérez Sancrist�obal, None; M. Álvarez Hern�andez, None; S. Sanchez - Ramon, None; C. Martinez,
None; E. de la Fuente, None; C. Morado, None; D. Freites Nuñez, None; B. Fernandez Gutierrez, None;
G. Candelas, None.
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Background/Purpose: Inflammatory arthritis (IA) is a chronic systemic autoimmune disease of unknown aetiology, which
affects the joints. While studies of immune cell populations in peripheral blood have been informative regarding potential
immune cell dysfunction and possible patient stratification, there are considerable limitations in identifying the early events that
lead to synovial inflammation. The joint, as the site of inflammation and the local microenvironment, exhibit unique characteris-
tics that contribute to disease pathogenesis. This work aims to provide an overview of high throughput analysis and key meth-
odology for the handling, processing and analysis of ST biopsies and the potential synergy between these techniques.

Methods: Synovial biopsies were obtained from inflammatory arthritis (IA) patients at arthroscopy (St. Vincent’s University
Hospital). Paired PBMC were obtained on the same day. Methodology included: flow cytometric analysis, RNA sequencing,

1605



ex vivo functional assays (T cell activation and endocytosis). Ethics for this study was approved by the St. Vincent’s Univer-
sity Hospital.

Results: In order to investigate the cellular contribution in the periphery vs the synovial tissue (ST) of IA patients, multi-
parameter flow cytometry was utilized. Results suggest that there is an infiltration of specific immune cells into the joint of
IA patients, including CD3+T cells and myeloid DC, with a specific decrease in B and CD4+T cells. When correlating to dis-
ease activity (DAS28 and CRP), a specific increase in monocyte-derived cells was observed, including CD14+ and CD64+

cells. The further stratification between RA and PsA patients, showed specific disease pathotype-infiltration. The study of
T cells poly-functionality in IA ST demonstrated a significant decrease in T cells poly-functionality, as shown by the significant
decrease in the co-expression of specific cytokines combination (including IL2+TNFα+GMCSF+IFNγ+ and GMCSF+TNFα+ in
cells treated with both the OxPhox inhibitor FCCP or the JAK/STAT inhibitor Tofacitinib. In addition, we optimized a new
technique to assess endocytosis in multiple populations simultaneously without the need for cell sorting. Briefly, digested
cells were incubated in parallel at 4 � C (passive endocytosis) and 37 � C (active endocytosis) with DQ OVA(Ovalbumin). ST
cells were then stained for multiple populations, demonstrating differential endocytosis capacity between RA and PsA ST
CD14+ and mDC. Finally, utilisation of novel bioinformatics analysis of RNAseq data showed differential gene expression
and pathway enrichment involved in IA pathogenesis and allowed for the comparison of cell specific enrichment scores
and transcription factor usage based on pathotype and gender.

Conclusion: The introduction of new powerful techniques in the study of ST inflammation, brings new challenges and signif-
icant opportunities. These approaches will accelerate our path towards understanding of the mechanisms involved in the
pathogenesis of IA and lead to the identification of new avenues of therapeutic intervention.

Disclosure: V. Marzaioli, None; A. Floudas, None; A. Gorman, None; C. Orr, None; D. Veale, AbbVie/Abbott, Pfizer,
Eli Lilly, Novartis, Gilead; U. Fearon, AbbVie/Abbott, Pfizer, Janssen, Eli Lilly, GlaxoSmithKlein(GSK).
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José Eloy Oller Rodrígez1, Francisco Miguel Ortiz Sanjuan5, Isabel Martínez-Cordellat1, Rosa Negueroles Albuixech1,
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Penades7, Luis Gonz�alez Puig8 and José andrés Rom�an ivorra9, 1Rheumatology Department. Hospital Universitario y
Politécnico La Fe, València, Spain, 2Rheumatology Department. Hospital Universitario y Politécnico La Fe, València,
3Rheumatology Department. Hospital Universitario y Politécnico La Fe, València, Comunidad Valenciana, Spain,
4Rheumatology Department. Hospital Universitario y Politécnico La Fe, Sagunto, Spain, 5Rheumatology Department.
Hospital Universitario y Politécnico La Fe, Spain, Spain, 6Pediatric Rheumatology Unit. Hospital Universitario y
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Background/Purpose: Juvenile Idiopathic Arthritis (JIA) is the leading cause of chronic inflammatory rheumatic disease in
children. It’s classified into subtypes with different relative prevalences depending on geographical area (Oligarticular sub-
type predominates in Western Europe/North America. Enthesitis-related arthritis subtype predominates in Eastern Europe/
Asia). To ensure continuity of care in adult rheumatology services, a systematic transition process is recommended. Various
authors recommend that the process, of which pediatric and adult rheumatology teams should be part, begins around
14 years and ends around 18 years of age. We aim to study the age, relative prevalence, and treatment profile in JIA sub-
types at the beginning of the transitional care.

Methods: Descriptive and cross-sectional study of patients with JIA (according to ILAR criteria), diagnosed and treated in
the pediatric rheumatology service and seen in the transitional care unit of the adult rheumatology service within the same
tertiary hospital between January 2013 and December 2018. Demographic, clinical, analytical, and treatment data were col-
lected at the first visit to the transitional care unit.

Results: 72 patients were included (46 women), mean age at diagnosis of 9.5 ± 4.6y and a mean of 11.3 ± 4.36y from diag-
nosis to first visit at the transitional care unit. 27.7% were diagnosed with oligoarticular JIA, 20.8% with arthritis-enthesitis
JIA, 19.4% with Rheumatoid Factor negative (RF-) polyarticular JIA, 11.1% with systemic JIA, 9.7% with undifferentiated
JIA, 5.5% with Rheumatoid Factor positive (RF+) polyarticular JIA and 5.5% of psoriatic arthritis. The mean age at the first
visit to the transitional care unit was 20.81 ± 2.96y (no differences between subtypes). Oral ulcers (20.8%), anterior uveitis
(13.8%), and enthesitis (13.8%) were the most frequent extra-articular manifestations. 56.9% had antinuclear antibodies
(ANA) titers >1/160 at some point in course of the disease. 43% were treated with methotrexate, 38% with biological ther-
apies, 11.% with glucocorticoids (GC) and 22.% had no treatment (Table).
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Conclusion: The oligoarticular form was the most prevalent subtype of JIA, similar to previously published series fromWest-
ern Europe. The first visit at the transition care unit occurred significantly later than recommended by various authors. The
most frequent treatment was methotrexate. The use of biological therapies was high, with TNF alpha inhibitors being the
most widely used, especially etanercept.

Disclosure: C. Pavez Perales, None; A. Torrat Novés, None; J. Ivorra Cortés, None; S. Leal Rodriguez, None;
A. Huaylla Quispe, None; C. Riesco B�arcena, None; L. Mas Sanchez, None; P. Muñoz Martinez, None; E. Grau
García, None; E. Vicens Bernabeu, None; J. Oller Rodrígez, None; F. Ortiz Sanjuan, None; I. Martínez-Cordellat,
None; R. Negueroles Albuixech, None; B. Lopez Montecinos, Novartis; C. N�ajera Herranz, None; I. C�anovas
Olmos, None; D. Ramos Castro, None; I. Calvo Penades, Novartis, GlaxoSmithKlein(GSK), Ipsen, AbbVie/Abbott,
Sobi; L. Gonz�alez Puig, None; J. Rom�an ivorra, None.
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Background/Purpose: A common reason for clinical development failure of biologic medicines is immunogenicity. Immu-
nogenicity is traditionally measured by detecting neutralizing (NAb) anti-drug antibodies (ADA) in plasma or serum (humoral
response). However, the onset of a sustained immunogenic response starts at the cellular level with the activation of T cells
and maturation of naïve B cells into plasma cells, the endogenous source for ADA.In addition to the conventional measure-
ment of humoral response, we used an ex vivo comparative immunogenicity assessment (EVCIA), an innovative assay to
measure immunogenicity at the cellular level, to compare the immunogenicity of proposed biosimilar AVT02 and Humira®

(reference adalimumab). The EVICA assay was implemented in study AVT02-GL-302, a clinical study to support the demon-
stration of interchangeability between AVT02 and reference adalimumab (ClinicalTrials.gov Identifier: NCT04453137).

Methods: Following a 12-week open label lead-in period when all participants received reference adalimumab, participants
with Psoriasis Area Severity Index(PASI)75 response were randomized 1:1 to receive either AVT02 alternating with reference
adalimumab (switching arm) or reference adalimumab (non-switching arm). Peripheral blood mononuclear cells (PBMCs) of
28 participants overall were collected and cryopreserved before treatment (pre-dose / Week 1), at the start of the switching
period (Week 12), after a single switch between reference adalimumab and AVT02 (Week 16) and after repeated switches
between reference adalimumab and AVT02 (Week 28).Frozen PBMC’s were thawed and re-exposed to one of medium
alone, reference adalimumab, AVT02, keyhole limpet hemocyanin (KLH), reference adalimumab + KLH or AVT02 + KLH.
After 24h, cells were analyzed for cytokine release (IFN-γ, IL-1β, IL-2, IL-6, IL-8, IL-10, IL-13, MCP-1). After 6 days, samples
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were analyzed for T cell proliferation. Analysis was performed on samples from 10 participants from each arm.

Results: Cytokine release was highly similar between AVT02 and reference adalimumab, in all samples measured at all time
points and in PBMCs from participants in both the switching and non-switching arms. T cell proliferation was likewise similar.

Conclusion: Immune response was not increased in samples from participants in the switching arm compared to the non-
switching arm as measured by EVCIA. This novel assay provides a unique evaluation of both qualitative and quantitative
changes in the cellular immunogenic response induced by switching conditions in vivo. Initial cellular response could be a
valuable additional outcome to predict overall immune response to biologic medicines, currently typically measured by the
later development of ADAs and NAbs.

Disclosure: K. Richter, Alvotech; H. Haliduola, Alvotech; J. Schockaert, ImmunXpert; A. Mazy, ImmunXpert;
N. Reznichenko, None; E. Guenzi, Alvotech; F. Berti, Alvotech.
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Background/Purpose: Non-infectious uveitis (NIUs) encompass a varied group of inflammatory diseases affecting the uvea
and adjacent tissues, with evidence suggesting an immune-mediated cause. A correct management of these conditions is
essential to prevent visual loss and the development of ocular complications. Although immunosuppressive drugs (ISDs)
have shown effectiveness in achieving a sustained control of the inflammatory process, not all patients achieve a satisfactory
response.

To identify factors affecting the response rate to ISDs in subjects with NIUs.

Methods: Longitudinal retrospective study, with patients collected from the Hospital Clinico San Carlos Uveitis Clinic,
included from 1991 until December 2018, and followed-up until December 2019. Patients entered the study at ISD prescrip-
tion and were followed-up until a) the achievement of a good therapeutic response (GTR), b) ISD treatment change (with-
drawal of the prescribed ISD and/or addition of a new ISD), c) 12 months of follow-up, or d) loss of follow-up or end of the
study (December 31th, 2019). GTR was defined as the complete resolution of the eye inflammatory manifestations and oral
corticosteroid ≤10 mg of prednisone equivalent a day. Furthermore, this situation had to be maintained in at least two con-
secutive visits spanned at least 28 days. KaplanMeier (KM) curves were set to account for GTR. Associated demographic,
clinical and treatmentrelated factors were analyzed using bivariate and multivariate Cox robust regression models. Different
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models were compared using the Akaike Information Criteria, to select the fittest model to the data. Proportional hazard
assumption was tested using Schoenfeld residuals and the scaled Schoenfeld residuals. In case a variable or certain cate-
gory of a categorical variable were nonproportional, they were included in the Cox models with a time-varying effect, in case
the interaction with time was significant (p< 0.05).

Results: 73 patients (100 episodes of ISD prescription) were analyzed. In 44 episodes, a GTR was achieved (incidence rate
102.0 [95% Confidence Interval (CI): 75.9 to 137.1] per 100 patient-years). Figure 1 shows the KM curve for GTR. In the
bivariate analysis, several variables showed a significant association with GTR, including gender, diagnosis of Behçet Dis-
ease, prescription of Cyclosporine A (CYA), number of previously prescribed ISDs, previous use of the same ISD, previous
discontinuation of a ISD due to inefficacy, higher systemic corticosteroid use in the previous year before ISD prescription,
presence of macular edema (ME), and longer intermediate and posterior activity before ISD prescription. Table 1 shows
the results of the multivariate analysis. Prescription of CYA was associated with a higher hazard of GTR, compared with
the use of other ISDs (methotrexate, azathioprine or biologic drugs). In addition, the higher dosage of oral corticosteroids
used in the previous year before ISD prescription, the lower the hazard of achieving a GTR. Finally, presence of ME at pre-
scription was associated with lower hazard of GTR, although this risk diminished with time.

Conclusion:We have identified several variables associated with therapeutic response to ISDs in NIUs patients.Multivariate
Cox robust regression to analyze variables independently associated with the achievement of good therapeutic response.

Kaplan-Meier failure curves representing good therapeutic response after immunosuppressive drug prescription for non-
infectious uveitis.
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Background/Purpose: C-reactive protein (CRP) is an acute-phase reactant widely employed clinically as a marker of
inflammation. Serum CRP level is generally elevated with any type of inflammation including infections and IMIDs. CRP is a
protein synthesized by hepatocytes. Previous studies have shown lower CRP levels in response to infections in patients with
chronic liver disease. We hypothesized that CRP levels would also be lower during active IMIDs in patients with liver
dysfunction.

Methods: This retrospective cohort study used Slicer Dicer in Epic, our EMR system, to search for patients with IMIDs both
with liver disease over the course of 10 years and without concomitant liver disease over the course of 1 year. Patients with
liver disease were excluded if there was no clear documentation of liver disease staging (via MELD score, Child-Pugh score,
fibroscan, fibrosure or liver biopsy). Patients were also excluded if a CRP level was not available during disease flare or active
disease. Flare or active disease was determined by provider documentation. We arbitrarily considered normal CRP as
0.7mg/dL or lower, mild elevation of CRP as ≥0.8mg/dL and < 3mg/dL, and elevated CRP as ≥3mg/dL.

Table 1. Patient Demographics.
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Results:We identified 68 patients with both liver disease and IMIDs (RA, PsA, PMR) and 296 patients with autoimmune dis-
ease without liver disease. Presence of liver disease had the lowest odds ratio (OR 0.25 p< 0.0001) of having an elevated
CRP during flare. Each specific IMID, except SLE and IBD, had higher median CRP levels during active disease episodes
in patients without liver disease than those with liver disease.

Conclusion: Overall, IMID patients with liver disease had lower serum CRP levels during active disease than their counter-
parts without liver dysfunction. This observation has implications for clinical use of CRP level as a reliable marker of disease
activity in patients with IMIDs and liver dysfunction.

Disclosure: Y. Ross, None; S. Ballou, None.

Table 2. Odds ratio of elevated CRP during disease flare.

Figure 1. Flare CRP by autoimmune disease with and without liver disease.
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Background/Purpose: Cryopyrin-associated periodic syndromes (CAPS) are monogenic autoinflammatory diseases with
severe systemic inflammation. The IL-1β inhibitor canakinumab (CAN) leads to a rapid remission of CAPS symptoms in clin-
ical trials as well as in practice. The RELIANCE registry investigates the long-term safety and efficacy of CAN under routine
clinical conditions in pediatric (≥2 years) and adult patients with CAPS, including MWS, FCAS, and NOMID/CINCA
(CINCA: chronic infantile neurologic cutaneous articular syndrome, FCAS: familial cold-induced autoinflammatory syn-
drome, MWS: muckle-wells syndrome, NOMID: neonatal multisystem inflammatory syndrome)

Methods: This prospective, non-interventional, observational study enrolls patients with a clinically confirmed diagnosis of
CAPS who routinely receive CAN. Clinical data, physician assessments, and patient-reported outcomes will be collected
at baseline and at 6-monthly visits.

Results: 98 CAPS patients (52% female; median age 20 years; median duration of prior CAN treatment 6 years) were
enrolled in the study through December 2021. At the 36-months visit, both physicians and patients of all ages rated current
disease activity as absent or mild/moderate (Table 1). While one-third of adult patients each received less than the standard
dose, the standard dose, or a higher dose, the proportion of pediatric CAPS patients with higher doses was significantly
greater ( < 12 years: 76%, 12-17 years: 43%). The proportion of patients without disease activity was highest in
< 12-year-old patients (78%). Proportionate, more AE, SAE, and presumably drug-related SAE occurred in the pediatric
cohort. Pathogenic mutations were documented for a total of N=38 patients, including R260W: N=15, A439V: N=9,
T348M: N=9, D303N: N=3, and E627G, G755R, and G569R: N=1 each. Disease activity in these patients according to phy-
sician rating was absent and mild/moderate at a ratio of 1:1 (N=18:20). In contrast, this ratio was 2:1 in all other patients
(N=38:19). Severe disease activity occurred in one patient with the V198M mutation. N=27 patients with pathogenic muta-
tion received standard dose CAN and N=9 patients received higher dose.
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Conclusion: The 36-months interim analysis of the RELIANCE study shows that long-term treatment with CAN is safe and
effective in patients with CAPS regardless of the underlying mutation. Pediatric patients tend to have a higher infection rate
with a better response rate.

Disclosure: J. Kuemmerle-Deschner, AbbVie/Abbott, Novartis, SOBI; B. Kortus-Goetze, Novartis; P. Oommen,
Novartis; A. Janda, None; J. Rech, Novartis, SOBI, AbbVie/Abbott, Biogen, Bristol-Myers Squibb(BMS), Chugai,
GlaxoSmithKlein(GSK), Janssen, Eli Lilly, Merck/MSD, Mylan, Roche, Sanofi, UCB; C. Schuetz, Novartis;
T. Kallinich, Roche; F. Weller-Heinemann, None; G. Horneff, Roche, Pfizer, Novartis, Merck/MSD, Eli Lilly, AbbVie/
Abbott; I. Foeldvari, None; F. Meier, Novartis;M. Borte, Pfizer, Shire; T. Krickau, Novartis; J. Weber-Arden, Novartis;
N. Blank, Novartis, SOBI, Lilly, Pfizer, AbbVie/Abbott, Bristol-Myers Squibb(BMS), Merck/MSD, Actelion, UCB,
Boehringer-Ingelheim, Roche.
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Heidelberg, Heidelberg, Germany, 2Pediatrics, Medizinische Fakultaet Carl Gustav Carus, Technische Universitaet
Dresden, Dresden, Germany, 3Center for Interdisciplinary Clinical Immunology, Rheumatology and Auto-inflammatory
Diseases (INDIRA), University Hospital Tübingen, Tübingen, Germany, 4Charité - Universitätsmedizin Berlin, Nuremberg,
Germany, 5Clinic of Pediatric Hematology, Oncology and Clinical Immunology, Heinrich-Heine-University Duesseldorf,
Duesseldorf, Germany, 6ImmunoDeficiencyCenter Leipzig (IDCL), Hospital St. Georg gGmbH Leipzig, Germany, Leipzig,

Table 1: Age-dependent dosing of canakinumab, assessment of clinical disease activity, and incidence of infection.
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Background/Purpose: TRAPS is a rare hereditary autoinflammatory disease characterized by periodic fever and severe
systemic and organ inflammation. Successful treatment was achieved with the interleukin-1β inhibitor canakinumab (CAN)
in a pivotal phase 3 study, in which 45% of patients achieved clinical remission after 16 weeks (primary endpoint). CAN
has been approved for the treatment of TRAPS patients since 2017. The present study investigates the long-term efficacy
and safety of CAN under routine clinical practice conditions in pediatric (age ≥2 years) and adult TRAPS patients.

Methods: RELIANCE is a prospective, non-interventional, multicenter observational study in Germany. Patients with a clin-
ically confirmed diagnosis of TRAPS who routinely receive CAN will be enrolled in the study to evaluate the efficacy and
safety of CAN under standard clinical conditions at baseline and at six-month intervals.

Results: The interim analysis of TRAPS patients enrolled through December 2021 included baseline data (N=19, 1 patient
with atypical TRAPS) and preliminary 24-months data. Of these patients, N=12 (63%) were female and the median age at
baseline was 16 years (3-43 years), and the median CAN pretreatment time was 1 year (0-4 years).Mutation information

Table 1: Baseline characteristics and interim analysis of patients with TRAPS.

1615



was provided for a total of N=13 patients, all of whom were pathogenic or likely pathogenic (Table 1). N=4 patients had dose
adjustments ( " dose increase, # dose reduction): patient 1: " , patient 2: " # , patient 3: " " , patient 4: " " # " . Preliminary results
indicate stable remission according to physician assessment and laboratory parameters. Disease control according to
patient assessment showed no significant changes over time (Table 1). Of N=9 SAEs, none occurred in association with
therapy. A total of N=7 adverse drug events were observed, all of which were not considered severe.

Conclusion: Baseline and interim data from the RELIANCE trial for TRAPS patients indicate continued good efficacy and
safety of various CAN doses.

Disclosure: N. Blank, Novartis, SOBI, Lilly, Pfizer, AbbVie/Abbott, Bristol-Myers Squibb(BMS), Merck/MSD, Actelion,
UCB, Boehringer-Ingelheim, Roche; C. Schuetz, Novartis; J. Henes, Boehringer Ingelheim; T. Kallinich, Roche;
P. Oommen, Novartis; M. Borte, Pfizer, Shire; M. Hufnagel, Novartis; A. Janda, None; J. Weber-Arden, Novartis;
J. Kuemmerle-Deschner, AbbVie/Abbott, Novartis, SOBI.
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Background/Purpose: The clinical significance of Dense Fine Speckled (DFS) pattern Anti-nuclear antibodies (ANA) by indi-
rect immunofluorescence method (IIF) is unclear and has been inversely associated with rheumatic disease. Our purpose
was to determine associations between DFS pattern ANA and the disease categories of inflammatory arthritis, ANA associ-
ated rheumatic diseases (AARD), fibromyalgia/chronic pain syndrome/chronic fatigue syndrome and atopic disorder.

Table 1: Disease diagnosis in categories for patients who have ANA positive and ANA positive with DFS pattern
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Methods: This retrospective study used data from patients tested for ANA by IIF between August 2017 to August 2019 at
the University of Minnesota Medical Center. Comparisons between the diagnostic categories listed above were made for
patients with negative ANA, positive ANA (any pattern) and DFS pattern. Individual disease diagnoses belonging to the
above categories were also analyzed. The inflammatory arthritis category included Rheumatoid arthritis (RA), ankylosing
spondylitis, and psoriatic arthritis. The disease category of AARD included systemic lupus erythematosus (SLE), systemic
sclerosis (SSc), mixed connective tissue disease , idiopathic inflammatory myopathies, Sjogren’s syndrome (SS), and undif-
ferentiated connective tissue disorder (UCTD). Atopic disorders included atopic dermatitis, allergic rhinitis, urticaria, and
asthma. Frequency of Raynaud’s phenomenon (RP) was also calculated.

Results: 13,845 patients with an ANA during the study period were identified. 9106 (65.8%) had negative ANA and 4739
(34.2%) had positive ANA by IIF. 640 (4.6%) had ANA positive DFS patterns. Relative risk (RR) was calculated for diagnostic

Table 2: Disease diagnosis for patients who have ANA positive and ANA positive with DFS pattern
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categories and individual diseases. For patients with positive ANA and DFS pattern, the RR for diagnostic codes of inflam-
matory arthritis categories [1.35 (1.07- 1.71), p=0.02] was higher when compared to the frequency of codes in ANA nega-
tive. RR for AARD among patients with DFS pattern was also higher [1.78 (1.44- 2.2), p < 0.001]. The frequency of AARD
diagnostic codes was lower for patients with DFS pattern [0.64 (0.52- 0.79), p< 0.001] compared to ANA positive patients
with all other patterns, consistent with published data. There was no significant difference of frequency of diagnostic codes
for the rest of the disease categories when comparison was made between ANA positive DFS pattern and ANA positive with
other patterns,

Individual disease diagnostic codes of RA were higher among DFS+ patients when compared to ANA patients. The fre-
quency of diagnostic codes of SLE, SS, UCTD, fibromyalgia, RP, and autoimmune thyroid disease was also higher among
patients with DFS pattern compared to ANA- patients. The frequency of diagnostic codes of seropositive RA was lower
among patients with DFS pattern compared to ANA+ with all other patterns. The frequency of diagnostic codes of SLE,
SSc, UCTD, and chronic pain was also lower among DFS+ patients, compared to those with ANA of all other patterns.

Conclusion: The frequency of diagnostic codes of RA, SS and Raynaud’s was higher among DFS pattern ANA compared
to ANA negative group but was not significantly different from ANA positive with other patterns. This suggests that the pres-
ence of a DFS pattern should not be used to indiscriminately exclude the presence of a rheumatic disease.

Disclosure: S. Sapkota, None; J. Molitor, EICOS Sciences, Aisa Pharma, Inc, Aria CV Inc., Talaris therapeutics;
m. evans, None; B. Kofoed, None; A. Lord, None; L. Robinson, None; J. crosson, None.
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Background/Purpose: Hyper-immunoglobulin G4 (IgG4) has been reported in various conditions including autoimmune
disease, gastrointestinal disorders, lymphoproliferative/granulomatous diseases and solid tumors. IgG4-related disease is
an immune-mediated fibroinflammatory condition with multiorgan involvement. This diagnosis relies on significant IgG4+-
plasma cell infiltrate in tissues in the proper clinical setting. Systemic autoinflammatory disease(SAID) is rare, and its potential
association with hyper-IgG4 has not been reported. This study was to report the first case series of patients.

Methods: A retrospective study of a case series of adult patients with SAIDs and elevated serum IgG4 level between 2016
and April 2022 was conducted. These patients were thoroughly evaluated and managed in our Center of Autoinflammatory
Disease. Systemic autoimmune diseases were excluded after extensive workups. All patients had genetic testing for peri-
odic fever syndromes. Individual SAID was diagnosed based on the characteristic phenotype and specific genotypes.

Results: A total of 4 adult patients with SAIDs were included. The demographic, clinical, molecular and theraptic data are
listed in Table 1. The mean age at disease diagnosis was 31 years and the average disease duration at diagnosis was
18 years. All patients were females. Patient 1 was diagnosed with TNF receptor associated periodic syndrome(TRAPS)
along with elevated serum IgG4 level. Patient 2 was diagnosed with Yao syndrome with elevated serum IgG4 level. Cervical

1618



lymph node biopsy showed no adequate IgG4 staining. Patients 3 was diagnosed with NLRP3-AID. Due to the higher levels
of serum IgG4, cervial lymph node biopsy did not support IgG4 related disease. Patient 4 was diagnosed with familial Mede-
tranean fever(FMF) with good therapeutic response to colchicine. The patient had temporary serum IgG4 elevation. Our
results showed mild to moderate elevation of serum IgG4 levels in all 4 patrients but there was insufficient evidence of
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IgG4-related disease. All 4 patients reported a history of food or drug allergies that could be associated with IgG4 elevation
or SAIDs. All patients reported significant gastrointestinal symptoms without inflammatory bowel disease. Taken together,
these data suggest that hyper-IgG4 could be an integral part of certain SAIDs rather than coexistence of both SAID and
IgG4-related disease.

Conclusion:Our study is the first report to show that hyper-IgG4 can occur in SAID patients. Serum IgG4 elevation could be
involved in the autoinflammatory process and may not represent a IgG4 related disease. Further study is needed with a
larger sample size.

The Demographic, Clinical, Molecular and Therapeutic Data.

Disclosure: B. Navetta-Modrov, None; Q. Yao, None.
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Background/Purpose: Isoniazid (INH) is used to treat latent tuberculosis infection (LTBI), and hepatotoxicity is one of the
most frequent adverse effect. Several Disease-modifying drugs (DMARDs) can also cause hepatotoxicity. Many patients
with rheumatic immune mediated diseases (R-IMID) receive INH prior to DMARDs for prophylaxis of LTBI. This risk of hepa-
totoxicity with DMARDs after hepatotoxicity with INH is unknown.

Our aim was to assess the risk of hepatotoxicity with DMARDs in patients who have presented hepatotoxicity with INH.

Methods: Study of all consecutive R-IMID patients evaluated in the last five years (2016-2020) in a University Hospital, who
presented hepatotoxicity after INH and later received DMARDs. We study if they also presented hepatotoxicity with
DMARDs. Hepatotoxicity was defined as an elevation of liver enzymes (ALT and/or AST) upper the high limit after the intro-
duction of the treatment.

Results: INH was used in 232 of 7218 patients with R-IMID. We finally included 64 patients (45 women; 70.3%; mean age
53.4±10.5 years), who had hepatotoxicity due to INH (TABLE). The most frequent R-IMIDs were rheumatoid arthritis, axial
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spondyloarthritis and psoriatic arthritis. Methotrexate (MTX) (n=34, 53.1%) and TNF inhibitors (n=27, 42.2%) were the con-
ventional and biologic-DMARD more frequently used, respectively. Hepatotoxicity was higher with MTX (14 of 34, 41.2%),
and lower with the other DMARDs (FIGURE). Hepatotoxicity was not observed with hydroxychloroquine, azathioprine,
mycophenolate mofetil, secukinumab, abatacept or rituximab.

Conclusion: In patients with previous hepatotoxicity with INH, we observed an increased risk with different DMARDs, espe-
cially with MTX.

Table. Main characteristics of 64 patients with rheumatic immune-mediated diseases (R-IMID) that presented hepatotoxicity after receiving isoni-
azid (INH).
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Disclosure: D. Martínez-L�opez, None; J. Osorio-Ch�avez, None; V. Portilla, None; C. Alvarez Reguera, None;
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Pfizer, Roche, Janssen, MSD, AbbVie, Amgen, AstraZeneca, Bristol Myers Squibb, Galapagos, Novartis, Sanofi.
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FIGURE: Hepatotoxicity with different DMARDs in 64 patients with previous hepatotoxicity with INH
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Background/Purpose: COVID-19 has become a common disease in patients with rheumatic immune-mediated diseases
(R-IMID). A risk stratification of the patients at COVID-19 onset is important to predict possible unfavorable results.

Our aim was to identify predictive severity factors in patients with COVID-19 with R-IMID.

Methods: Cross-sectional study in a single University Hospital. We included all consecutive patients with a R-IMID and
COVID-19 up to November 6th, 2020. Confirmed infection was defined if the patient had a positive nasopharyngeal swab
for SARS-CoV-2.

COVID-19 case severity was divided into mild, moderate, severe and critical according to the United States National Institute
of Health (NIH) COVID-19 guidelines.

We performed a multivariable analysis and calculated de odds ratio of critical COVID in patients with R-IMID, adjusting by
age, sex and comorbidities.

Results: We included 274 patients with R-IMID complicated with COVID-19. At COVID-19 onset, the main comorbidities,
analytical values, underlying R-IMID and treatments received are shown in TABLE.

According to COVID-19 severity, patients were mild (n=209; 76.3%), moderate (n=35; 12.8%), severe (n=9; 3.3%) and crit-
ical (n=21; 7.7%).

Table. General features patients with R-IMID and COVID-19
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The predictive variables at COVID-19 onset related statistically to critical COVID were older patients, hypertension, dyslipide-
mia, previous cardiovascular disease, cancer, chronic kidney disease, and chronic liver disease. The only underlying R-IMID
and treatment was polymyalgia rheumatica and Rituximab, respectively. Regarding analytical values were higher values of
C-reactive protein, LDH, platelets and lymphopenia (FIGURE).

Conclusion:We identified various factors associated with a worse prognosis of COVID-19 in patients with R-IMID. This can
help to identify which patients can present a worse course of the disease at the moment of the diagnosis.

Disclosure: D. Martínez-L�opez, None; I. Ferraz Amaro, AbbVie/Abbott, Merck/MSD, Janssen, Roche, AbbVie/
Abbott, Pfizer, Roche, Amgen, Celgene, Merck/MSD; D. Prieto-Peña, UCB, Roche, Pfizer, Amgen, Janssen, AbbVie/
Abbott, Novartis, Eli Lilly; F. Benavides Villanueva, None; C. Corrales, None; L. S�anchez-Bilbao, Eli Lilly;
A. Herrero-Morant, None; C. Alvarez Reguera, None; m. Trigueros-Vazquez, None; R. Wallmann, None;
M. Gonz�alez-Gay, AbbVie/Abbott, Merck/MSD, Janssen, Roche, AbbVie/Abbott, Roche, Sanofi, Eli Lilly, Celgene,
Sobi, Merck/MSD; R. Blanco, Eli Lilly, Pfizer, Roche, Janssen, MSD, AbbVie, Amgen, AstraZeneca, Bristol Myers
Squibb, Galapagos, Novartis, Sanofi.

FIGURE. Predictive factors for critical COVID-19 in R-IMID (Multivariable analysis)
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Background/Purpose: NLRP12-associated autoinflammatory disease (NLRP12-AID) is an autosomal dominant autoin-
flammatory disorder caused by variants of the NLRP12 gene, which lead to a reduction of the inhibitory properties of
NLRP12 on NF- � B signaling or an acceleration on the releasing of interleukin (IL)-1β. However, the clinical relevance is some-
times uncertain because of the lack of segregation and incomplete penetrance. NLRP12-AID has been hardly reported
especially in Chinese adult population. Herein, we aimed to report a cohort of Chinese adult patients with NLRP12-AID
and summarized the phenotypes and genotypes.

Methods: A final diagnosis of NLRP12-AID was reached in 17 patients after performing whole-exome sequencing and
included in our cohort at the Department of Rheumatology, Peking Union Medical College Hospital from July 2015 to July
2021. Demographic information, clinical data and genetic analysis were collected and evaluated for each patient.

Table 1. Summary of the phenotypes and genotypes of the 17 Chinese adult patients with NLRP12-AID NA: not available; GR: good response;
PR: partial response; NR: no response;
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Results: In our cohort, the ratio of male to female was 8:9. The median age of disease onset was 23 (0-61) years old, and
4 patients had disease-onset during childhood. 4 patients were observed with family history of similar manifestations. The
most frequent symptoms were fever (17/17, 100%), arthralgia/arthritis (13/17, 76.5%), skin lesions (12/17, 70.6%), pharyn-
gitis/tonsillitis (9/17, 52.9%), myalgia (8/17, 47.1%), lymphadenopathy (7/17, 41.2%), oral ulcer (5/17, 29.4%), abdominal
pain (5/17, 29.4%) and headache (5/17, 29.4%). Other symptoms including hepatosplenomegaly, sensorineural hearing
loss and effusion/thoracic pain were also seen in several patients (4, 2 and 2 respectively). Thirteen heterozygous NLRP12
variants including two compound heterozygous were detected as F402L (n=7, exon 3), G39V (n=3, exon 1), R1030X
(n=2, exon 9), c.-150C >T (exon 1), R7G (exon 1), E24A (exon 1), A218V (exon 3), A259V (exon 3), W581X (exon 3), and
c.*126G >C (exon 10) (n=1, respectively). The patients with variants in exon 1 were prone to be suffered from oral ulcers
compared with those carried variants in other exons (4/6 vs 1/11, p=0.028). Glucocorticoids was given to 13 patients,
DMARDs given to 9 patients, NSAIDs to 5 patients, and tocilizumab to 2 patients, among whom 13 had good responses
with no episodes now, 3 had partial responses and 1 had no response.

Conclusion: This is the largest cohort of adult NLRP12-AID patients in the world. Distinct clinical features with the same var-
iants suggested the heterogeneity of NLRP12-AID and the modifying roles that the NLRP12 gene might played in the path-
ogenesis. R7G, E24A, G39V, A218V, A259V, R1030X，c.-150C >T and c.*126G >C were the variants identified in our
cohort only. Further exploration is needed to explain the relationship between the phenotypes and genotypes of
NLRP12-AID.

Figure 1. Skin lesions of Chinese adult patients with NLRP12-AID. A.&B. Urticilla-like rash in patient 17 and patient 1; C. Maculopapular rash in
patient 15.
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Background/Purpose: Connective tissue diseases (CTDs) are a category of autoimmune disease in which interstitial lung
disease (ILD) is a common pulmonary manifestation. Due to the vast variety of CTDs, ILD patterns, and levels of severity,
there are no clear guidelines for evaluating, monitoring, and treating in the multidisciplinary setting. This study aims to identify
trends for CTD-ILD in our cohort, including diagnoses, prevalence, and treatments which may in the future aid in improving
overall mortality and morbidity in patients.

Methods: A single center retrospective study was performed on patients with ICD-10 diagnoses of CTDs (listed in Table 1)
and ILD. Demographics, tobacco use, CTD diagnosis, serologies, monitoring tests for ILD such as computed tomography
(CT), pulmonary function tests (PFTs), 6-minute walk tests (6MWTs), and diffusing capacity for carbon monoxide (DLCO)
severity, frequency of rheumatology versus pulmonology follow-up, and treatments were recorded. Descriptive statistics
were obtained. Pearson’s Chi-squared test, Fisher’s exact test, and one-way ANOVA were performed. A p value of
≤ 0.05 was considered significant.

Results:Of 600 charts reviewed, 180 met inclusion criteria. Descriptive statistics in Table 1. The mean age was 60 with 79%
being female. The most common ethnicity was African American. The most common CTD diagnosis was RA. 52% of

Figure 2. Distribution of all NLRP12 variants which located in the coding regions mentioned in NLRP12-AID patients in the literature and our
cohort.
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patients were monitored with a combination of PFTs, CTs, and 6MWTs. Nonspecific interstitial pneumonia (NSIP) was the
most common CT pattern. 48% had moderate DLCO severity. 89% followed rheumatology and pulmonology outpatient,
but 51% followed rheumatology more frequently. The majority of patients were treated with steroids (42%) and DMARDs

Table 1. Descriptive Statistics
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(43%). When comparing DLCO severity by ethnicity, Caucasians were more likely to have normal to mild lung disease as
compared to African American patients who had more severe disease (p=0.01). Further analysis on the cohort’s two most
common CTDs, RA and SLE, are summarized in Tables 2 and 3. For CT patterns: a higher percent of non-RA had NSIP
(p=0.004) while a higher percent of RA had usual interstitial pneumonia (UIP) (p=0.003); a higher percent of non-SLE had
organizing pneumonia (p=0.04). For treatments: a higher percent of non-RA used mycophenolic acid (p< 0.001) while a
higher percent of RA used other biologics (p< 0.001); a higher percent of non-SLE patients used other biologics (p=0.04).

Conclusion: Like previous descriptive cohort studies on CTD-ILD, this study continues to identify significant trends. In this
cohort, patients were predominantly female and African American. Regardless of disease or serologies, African Americans
had the worse DLCO severity. Despite the development of new biologic therapies, many patients continue to be maintained
on standard immunosuppressive treatment with steroids and DMARDs, whereas only the RA and non-SLE trended towards

Table 3. SLE Comparison Statistics

Table 2. RA Comparison Statistics
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biologic use. Finally, despite the prevalence of ILD, rheumatology visits were more frequent than pulmonary visits alone. This
underscores the importance of rheumatologists to screen and monitor for ILD symptoms in the management of all CTDs.
These trends can help guide the care of patients in similar populations and guide more future prospective studies.

Disclosure: A. Sabharwal, None; Y. Liu, None; Y. Rustomji, None; S. Khandelwal, None.
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Background/Purpose: Chronic arthropathy is a rare manifestation of sarcoidosis reported in only 0.2% of patients. How-
ever, treatment is challenging because no general consensus regarding appropriate therapy has been published. Accord-
ingly, we sought to determine therapeutic practices and outcomes of patients with chronic sarcoidosis arthropathy in the
United States (US) based on a national registry questionnaire.

Methods:We conducted a retrospective review of 3,835 respondents to the Foundation for Sarcoidosis Research - Sarcoid-
osis Advanced Registry for Cures Questionnaire (FSR-SARC). This US-based registry comprises of patient surveys completed
between June 2014 and August 2019. Data is presented as means ± SD, odds ratio (OR) and confidence intervals (IR) where
appropriate. Univariate data analyses were performed as indicated. P< 0.05 was considered statistically significant.

Results: A total of 773 (20%) patients with chronic sarcoidosis arthropathy with a mean (± SD) age of 42 (±12) years were
identified; 634 (82%) were female, 578 (75%) Caucasian, and 161 (21%) African American. Among these, 713 (92%) had
multiorgan involvement (defined as >=3 organs). Patients with chronic sarcoidosis arthropathy were 19 times more likely
to have multiorgan involvement in comparison to those without (OR= 19; 95% CI: 14-25; p< 0.0001). These patients were
more likely to be disabled (OR= 2.4; 95% CI: 2.0-2.8; p< 0.0001) and require mobility devices (OR= 2.5; 95% CI: 2.0-3.1;

Figure 1: Odds of different therapies when comparing patients with sarcoidosis arthropathy vs those without.
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p< 0.0001). Patients with chronic sarcoidosis arthropathy had the following associated chronic disorders: 71 (11%) had
Lofgren syndrome, 192 (25%) had fibromyalgia, 278 (36%) had chronic fatigue syndrome and 281 (37%) had chronic pain
syndrome. Patients with chronic sarcoidosis arthropathy were 3.5 times more likely to have fibromyalgia (OR=3.5; 95%
CI: 2.8-4.5; p< 0.0001).

A total of 690 (99%) patients received the following therapies during the course of their disease; 657 (85%) corticosteroids,
484 (80%) cytotoxic medications, and 186 (36%) TNF-α inhibitors. Patients with sarcoidosis arthropathy were actively on the
following treatments: 505 (65%) acetaminophen/NSAIDS, 330 (43%) narcotics, 291 (38%) COX-2 inhibitors/ gabapentin/
pregabalin/ tramadol, 116 (15%) hydroxychloroquine, 34 (4%) corticosteroids, 153 (20%) methotrexate, 40 (5%) azathio-
prine, 25 (3%) leflunomide, 34 (4%) mycophenolate mofetil, 62 (8%) infliximab, 23 (3%) adalimumab, 7 (1%) rituximab,
4 (0.5%) cyclophosphamide, 16 (2%) IVIG, and 202 (26%) physical therapy.

Patients with chronic sarcoidosis arthropathy were more likely to be treated with corticosteroids, hydroxychloroquine, cyto-
toxic medications, and TNF-α inhibitors than those without chronic arthropathy as shown in figure 1 (all odds were statisti-
cally significant with p< 0.0001) .

Conclusion: The prevalence of chronic sarcoidosis arthropathy in this US cohort was similar to that reported in the literature.
This condition is disabling and limits patient’s activity of daily living. In addition, these patients are more likely to have multi-
organ involvement. Corticosteroids, NSAIDs and hydroxychloroquine were the most commonly prescribed therapies.

Disclosure: D. Alawneh, None; M. Younis, None; B. Alzghoul, None; C. Ascoli, None; T. Shivas, None;
M. McGowan, None; K. Alawneh, None; D. Patel, None; I. Rubinstein, None; N. Sweiss, None.
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Background/Purpose: Recently, obesity has been known to be associated with psoriasis: obesity has negative effects on
the prevalence, severity, and treatment response of psoriasis. High fat diet (HFD) aggravated imiquimod-induced psoriatic
inflammation through increase of γ� T cells to secrete IL—17A in mice, and obese diabetic mice with psoriasis has prolonged
inflammation than control mice. However, systemic inflammation other than skin has not been thoroughly investigated in
obesity-associated psoriasis.

Methods: We induced obesity by HFD and psoriasis by imiquimod application in mice. Changes in body weight and fat
mass was evaluated by mass spectrometry. Expression of inflammatory cytokines and lesional skin and gonadal fat tissue
was evaluated with RT-PCR.
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Results:With imiquimod application, there was a noticeable decrease in body weight and fat, which was significantly worse
in obese than lean mice. Subcutaneous fat layer was significantly thinner in imiquimod-treated obese mice compared to
control obese mice, and the expression of inflammatory cytokines, including IL-1b, was higher in the gonadal fat tissue of
imiquimod-treated obese mice. In lesional skin, expression of inflammatory cytokines critical in psoriasis pathogenesis, such
as Il-17a, IL-23, and IL-22 were significantly increased in obese psoriasis mice than lean psoriasis mice or obese control
mice, consistent with the previous findings of obesity-induced aggravation of psoriasis inflammation.

Conclusion: We found that imiquimod exaggerates obesity-associated adipose tissue inflammation in murine psoriasis
model, suggesting that systemic inflammation, such as that in adipose tissue, needs to be considered when evaluating
imiquimod-induced psoriatic inflammation in mice.

Disclosure: H. Kim, None; D. Jeong, None; Y. Jung, None.

Abstract Number: 0822

Optimal Use of Colchicine in COVID-19 Management from
Rheumatologists’ Perspective: A Monocentric Observational Study
During the SARS-CoV-2 Delta Variant Pandemic

Naoto Yokogawa1, Masahiro Iida2, Kae Onishi2, Daisuke Asadori2, Yoshitaka Ueda2, Eisuke Kanematsu2, Kazusa
Saegusa3, Tomoko Sano2, Ryo Morishima4, Kentaro Hayashi4, Hiroshi Hataya5 and Kenji Nishida6, 1Tokyo Metropolitan
Tama Medical Center, Department of Rheumatic Diseases, Tokyo, Japan, 2Department of Rheumatic Diseases, Tokyo
Metropolitan Tama Medical Center, Fuchu, Japan, 3Department of Allergy and Rheumatology, Graduate School of
Medicine, The University of Tokyo, Bunkyo City, Tokyo, Japan, 4Department of Neurology, Tokyo Metropolitan
Neurological Hospital, Fuchu, Japan, 5Department of General Pediatrics, Tokyo Metropolitan Children’s Medical Center,
Fuchu, Japan, 6Department of Internal Medicine, Tokyo Metropolitan Ohtsuka Hospital, Toshima, Japan

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (0807–0832) Miscellaneous Rheumatic and Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 9:00AM–10:30AM

Background/Purpose: Colchicine decreases cytokine production by inhibiting NLRP3 inflammasome activation and is
considered effective in treating COVID-19. Although two randomized controlled trials failed to demonstrate a therapeutic
effect of colchicine, in one of these trials, 94% of the patients had already received glucocorticoids before randomization,
making the anti-inflammatory effect of colchicine impossible to assess.

Methods: During the spread of the delta variant of SARS-CoV-2, patients with mild to moderate COVID-19 symptoms were
admitted to an ad hoc ward in our hospital that was managed mainly by rheumatologists. The present study compared the
patients admitted to this ward between August 4 and August 23, 2021 who did not receive colchicine with those who were
admitted to the same ward between August 24 and September 30, 2021 who did. Patients who received oxygen from the
day of admission were excluded. As per protocol, dexamethasone and anticoagulants were started when oxygen saturation
fell to 93% or less at rest. No antiviral agent (e.g., remdesivir) was given to oxygen-free patients. From August 4, 2021,
REGN-COV2 (casirivimab and imdevimab) was added to the protocol. From August 24, 2021, colchicine was also added.
If oxygen was not initiated on the day of admission, colchicine was started at 0.5 mg twice daily, then adjusted to 0.5 mg/day
- 1.5 mg/day as appropriate. Colchicine administration was stopped before discharge. When oxygen therapy was begun,
colchicine was switched to dexamethasone.
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To adjust for intergroup differences, inverse probability treatment weighting (IPTW) was conducted. The present, retrospec-
tive, observational study was approved by the institutional ethics review board of Tokyo Metropolitan Tama Medical Cen-
ter (#3-145).

Results: Table 1 shows the baseline characteristics of both patient groups. A high fever (38.0 degrees or higher) after admis-
sion was recorded on Day 1 and/or Day 2 in all the patients and was associated with colchicine use (odds ratio [OR]: 3.86;
95% confidence interval [CI]: 1.48-11.0.; P=0.005). All variables listed in Table 1 were used in IPTW adjustment.

The colchicine dosage was decreased in 12% (4/33), and increased in 3% (1/33), of the patients. The mean (SD) number of
days of colchicine use was 4.2 (2.6). No patient died or required a ventilator. The rate of oxygen administration was 15%
(5/33) and 37% (20/53) in patients with and without colchicine, respectively (p=0.029). Among those with a high fever after
admission, the rate was 19% (5/26) and 54% (14/26) (p=0.020), respectively.

Colchicine was associated with a significantly lower risk of oxygen administration in an unadjusted analysis (OR: 0.295; 95%
CI: 0.098-0.887; P=0.030) and after adjustment using IPTW (OR: 0.298; 95% CI: 0.095-0.934; P=0.038).

Conclusion: The present, observational study suggested that colchicine is most effective in febrile patients with imminent
respiratory failure before glucocorticoid administration and formed the basis for an open-label, randomized, parallel group

Table 1. Baseline characteristics
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trial called, “Colchicine for preventing respiratory failure in COVID-19 with fever (COLPREF),”which we began during the cur-
rent SARS-CoV-2 pandemic (jRCTs031210579).

Disclosure: N. Yokogawa, AbbVie, Asahi Kasei, AYUMI, BMS, Chugai, GlaxoSmithKline (GSK), Mitsubishi Tanabe,
Ono, Takeda; M. Iida, None; K. Onishi, None; D. Asadori, None; Y. Ueda, None; E. Kanematsu, None; K. Saegusa,
None; T. Sano, None; R. Morishima, None; K. Hayashi, None; H. Hataya, None; K. Nishida, None.

Abstract Number: 0823

Pulmonary Manifestations in VEXAS (Vacuoles, E1 Enzyme, X-linked,
Autoinflammatory, Somatic) Syndrome: A Systematic Literature Review

Koushan Kouranloo1, Athea Ashley2, Sizheng Zhao3 and Mrinalini Dey4, 1Liverpool University Hospitals NHS
Foundation Trust, Liverpool, United Kingdom, 2School of Medicine, University of Liverpool, Liverpool, United Kingdom,
3University of Manchester, Liverpool, United Kingdom, 4Institute of Life Course and Medical Sciences, University of
Liverpool, Liverpool, United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (0807–0832) Miscellaneous Rheumatic and Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 9:00AM–10:30AM

Background/Purpose: VEXAS (vacuoles, E1 enzyme, X-linked, auto-inflammatory, somatic) syndrome is a newly
described auto-inflammatory disease, characterised by somatic mutation of UBA1 [1]. A consistent feature of many cases
is pulmonary infiltrates, or respiratory failure.

This systematic review aimed to summarise the respiratory manifestations in VEXAS syndrome, described in the literature
to date.

Methods: All published articles discussing VEXAS syndrome were included, until May 2022. Initial scoping reviews were
performed to optimize the search strategy. Given the relative recency of VEXAS in the literature, the final search was kept
deliberately broad to ensure all relevant papers were captured. Medline, Embase, International Network of Agencies for
Health Technology Assessment, PsychInfo and Cochrane Databases were searched.

The research question was: What are the pulmonary manifestations in patients with VEXAS syndrome? The search was
restricted to English-language articles and those discussing clinical presentation of disease. All article types were deemed
eligible except opinion articles and reviews.

Titles and abstracts were screened. Articles meeting inclusion criteria were examined by one author, with 20% validity
screening. In addition to basic demographics, information was extracted on type and prevalence of pulmonary manifesta-
tions, disease associations at first presentation of VEXAS, and, if mentioned, author conclusions on pulmonary involvement.

Results: Initially, 219 articles were retrieved with 36 ultimately included (18 case reports, 18 case series; Figure 1). A pooled
total of 269 patients with VEXAS were included, 98.6% male, mean age 66.8 years (SD 7.3) at disease onset. Patients were
from: Europe (n=181); North America (62); South America (n=1); Asia (n=21); Australasia (n=4).
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56.1% had pulmonary involvement at presentation. The most frequently described pulmonary manifestation was infiltrates
(43.1%; n=116), followed by pleural effusion (7.4%; n=20) and idiopathic interstitial pneumonia (3.3%; n=9). Other pulmo-
nary manifestations were: nonspecific interstitial pneumonia (n=1), bronchiolitis obliterans (n=3), pulmonary vasculitis
(n=6), bronchiectasis (n=1), alveolar haemorrhage (n=1), pulmonary embolism (n=4), bronchial stenosis (n=1), and alveolitis
(n=1). With regards co-existing autoimmune diseases, pulmonary involvement was described in patients previously diag-
nosed with or meeting diagnostic criteria for: relapsing polychondritis, certain vasculitides, systemic lupus erythematosus,
Sweet’s syndrome, Behcet’s disease. However, it was not reported which of these patients had particular pulmonary
manifestations.

Conclusion: Pulmonary disease is common in patients with VEXAS, frequently described as pulmonary infiltrates. It is
unclear if respiratory manifestations are part of the primary disease or a co-existing condition. Epidemiological and larger
cohort analyses in VEXAS patients will aid further characterisation of pulmonary involvement and disease management.

References1. Beck DB et al. Somatic Mutations in UBA1 and Severe Adult-Onset Autoinflammatory Disease. N Engl J
Med. 2020 Dec 31.
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Flow diagram of stages of systematic literature review. INAHTA= International Network of Agencies for Health Technology
Assessment. Cochrane Library encompasses library of: systematic reviews; systematic review protocols; controlled clinical
trials.

Disclosure: K. Kouranloo, None; A. Ashley, None; S. Zhao, UCB; M. Dey, None.
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Background/Purpose: To describe selected epidemiologic, demographic and outcome data in a cohort of Afro-Caribbean
patients diagnosed clinically with dermatomyositis. To demonstrate clinical features of the disease typically seen in these
patients

Methods: This is a retrospective, observational study of patients diagnosed clinically with dermatomyositis over a 24-year
period from January 1998 to December 2021. Cases were ascertained from the neurology, rheumatology and dermatology
clinic databases of our only public hospital and private neurology, rheumatology, and dermatology centers. The charts were
reviewed and demographic, clinical and outcome data abstracted. Images of cutaneous lesions included. Detailed investi-
gations such as electromyography, MRI of muscle, histologic data and myositis-specific antibodies were not accessible by
most patients

Results: Between 1998 and 2021, 37 adults were diagnosed clinically with dermatomyositis. There were 31 females (84%)
and 6 males, all of whomwere of Afro-Caribbean origin with the median age being 47 years. Almost half of the patients could
recall the month and year of symptom onset and in those cases the diagnostic latency was less than 3 months and less than
6 months in 56% and 78% respectively. The most frequently reported initial feature of the disease was a rash. The most
common cutaneous features of the disease were abnormal nailfolds and Gottron’s papules with the least common being
acquired ichthyosis and calcinosis. Proximal muscle weakness with creatine kinase elevation occurred in 68% of patients,
the median value being 3066 iu/L- higher levels did not corelate with a worse outcome. Only 8% of patients with muscle
weakness had severe involvement with dysphagia. 8/37 (21.6%) patients had interstitial lung disease which remained
chronic and symptomatic in 3 patients. 5/37 (13.5%) patients had polyarthritis at time of diagnosis. Prednisolone was pre-
scribed in all but 1 patient. The most common disease-modifying agent prescribed in patients without lung disease was
Methotrexate (72% of patients). For those with lung disease Mycophenolate Mofetil was prescribed in 88% of cases. The
outcome in 67.5% of patients was resolution off medication or quiescence on medication. The incidence of dermatomyositis
almost tripled in the last 8 years compared with the first 8-year period.

Conclusion: Dermatomyositis in an Afro-Caribbean population demonstrated an increased incidence and was typically a
disease of middle-aged women which started with a rash and evolved over a period of months to involve muscle weakness
with CK elevation. A minority of patients had interstitial lung disease. At least two-thirds of patients had a good outcome.
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Management was not compromised by unavailability of detailed investigations to support the clinical diagnosis of the
disease.

Disclosure: C. Flower, None.
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Background/Purpose:Macrophage activation syndrome is a diagnosis along the spectrum of hemophagocytic lymphohis-
tiocytosis (HLH) spectrum disorders. It is a rare, yet potentially fatal disease characterized by hyperferritinemia, coagulopathy
and multisystem inflammation. Predictive biomarkers for outcomes in MAS are lacking and hence this study yearns to eluci-
date them. Activation of complement cascade and bacterial infection, causes a rise in the CRP whereas macrophage acti-
vation is represented by ferritin levels. These represent different immunological processes and are independent predictors
of mortality in systemic inflammatory response.

Methods: We retrospectively reviewed 43 MAS patients admitted in our tertiary care centre, from the period of January
2021 to January 2022. All patients fulfilled the HLH 2004 diagnostic criteria or 2016 consensus criteria for MAS associated
with systemic JIA, were included in this study. Our primary objective was to describe the clinical, etiological and laboratory
profile of 43 consecutive cases of macrophage activation syndrome.

Demographic and clinical data, treatment and mortality at 6 weeks were analysed. Patients included a heterogeneous pop-
ulation including children and adults. They were broadly classified into MAS associated with benign disease, idiopathic HLH
and malignancy associated HLH. Benign disease included underlying connective tissue disease, infections, Systemic JIA,
Familial HLH, and Kikuchi disease. To test the statistical significance of the difference in the lab and clinical parameters with
the diagnosis, Pearson Chi Square test was applied. ROC curve analysis was used to determine the cut-off values for ferritin
and ferritin/CRP to predict mortality and diagnostic measures was computed. A p value of < .05 was considered to be sta-
tistically significant.

Results: A total of 43 (20 females) patients with MAS were included. Twenty six (60.46%) patients had an underlying benign
disease, 10(23%) were idiopathic and 7(16%) had an underlying hematological malignancy. Majority of patients had fever
(86%) and hematological manifestations (75%). The total leukocyte count, platelet, Ferritin/CRP ratio and ferritin showed a
statistically significant difference between groups. Median values for CRP was also low in patients with malignancy, however
this difference was not statistically significant. There was a statistically significant (p=0.011) association with mortality at
6 weeks and underlying diagnosis. The variables that showed a significant association with mortality at 6 weeks were ferritin
(Fig. 1a) and ferritin/CRP ratio (Fig. 1b). The cut off determined for ferritin was 7511 (Sensitivity: 89%, Specificity: 41%) and
ferritin/ CRP was 204.5(Sensitivity: 89%, Specificity: 50%).
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Conclusion: In this study, MAS was most often caused secondary to a benign disease. The most common presentation
was fever with cytopenias. Ferritin levels more than 7511 and ferritin/ CRP levels more than 204.5 was associated with
higher mortality. These findings emphasize the need for early referral of patients with suspected macrophage activation syn-
drome, particularly patients with high ferritin and ferritin and CRP ratio, irrespective of etiology of MAS.

Table 1. Baseline demographic, clinical and laboratory characteristics of patients

Table 2. Association of diagnosis with mortality in MAS
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Disclosure: S. Madan, None; S. Balan, None; M. CHALAKKARAYIL BHAGAVALDAS, None; S. DR, None; S. Rath,
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Background/Purpose: Adult Still’s disease (ASD), including adult-onset Still’s disease and carry-over systemic juvenile idi-
opathic arthritis (sJIA), is treated with glucocorticoids (GC) with or without immunosuppressive drugs; however, some
patients fail to respond to conventional treatments or relapse upon GC dose tapering. Intravenous tocilizumab (TCZ-IV),
an IL-6 receptor inhibitor, was approved for the treatment of ASD in Japan in May 2019 and has been used nationwide.
The objective of this study was to describe the treatment patterns in patients with ASD in clinical practice and assess the
changes in GC dose after TCZ-IV administration.

Methods: This retrospective cohort study used claims data from the Medical Data Vision Co., Ltd. (MDV) database. All
patients aged ≥16 years with ≥1 International Classification of Diseases 10th revision (ICD-10) code M061 (ASD) or M082
(sJIA) between January 2017 and March 2021 constituted cohort 1, whereas those who initiated TCZ-IV between May
2019 and March 2021 constituted cohort 2. The index date was the initial TCZ-IV prescription date for cohort 2. In cohort

Fig. 1a and Fig 1b
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1, the time course of the treatment pattern for patients with ASD was analyzed every 3 months. In cohort 2, the proportion of
patients on oral GC (OGC) of ≤5 mg/day 1 year after TCZ-IV initiation (primary endpoint), TCZ-IV retention rate, and admin-
istration interval of TCZ-IV were analyzed. The statistical results are described.

Results: Overall, 4281 and 193 patients with ASD were included in cohorts 1 and 2, respectively. Between January and
March 2021, OGCs, NSAIDs, methotrexate, IL-6 inhibitors (mainly TCZ-IV), and calcineurin inhibitors were prescribed to
63.2%, 36.3%, 20.2%, 18.3%, and 17.1% of patients, respectively (cohort 1; Fig 1). The prescription rate of IL-6 inhibitors
increased by 7.5% during January–March 2021 (post–TCZ-IV approval) compared with that during January–April 2019
(pre–TCZ-IV approval). The mean (standard deviation) age of patients prescribed TCZ-IV (cohort 2) was 55.1 (20.9) years,
and 75.6%were female. At the index date, OGCs were prescribed to 84.5% of patients (≤5 mg/day [including those not pre-
scribed OGCs]: 23.8%; >5 mg/day: 76.2%); 20.7% and 16.1% of patients were prescribed methotrexate and NSAIDs,
respectively. One year after TCZ-IV treatment, the proportion of patients who received ≤5 mg/day of OGCs increased to

Fig 1. Time course of treatment pattern for patients with ASD (cohort 1)
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65.7%, and 45.7% of patients who continued on TCZ-IV received ≤5 mg/day of OGCs (Fig 2). The 12-month retention rate
of TCZ‑IV estimated by the Kaplan-Meier method was 73.6%. At the start of treatment, 60.1% of patients received TCZ-IV
at a 2-week interval. Among patients continuing treatment at 1 year, 27.7%, 14.9%, 31.9%, and 19.1% received TCZ-IV at
2-, 3-, 4-, and 5-week intervals, respectively (Fig 3).

Conclusion: The use of IL-6 receptor inhibitors increased in patients with ASD following TCZ‑IV approval for ASD (18.3% in
MDV during January–March 2021). This study demonstrates the potential GC-sparing effect of TCZ-IV in patients with ASD.

Fig 2 a. Proportion of patients receiving OGC ≤5 mg/day after 1 year of TCZ-IV treatment (cohort 2) b. Proportion of patients receiving OGC ≤5
mg/day after 1 year of TCZ-IV treatment and continuing TCZ-IV (cohort 2)
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Corrona, Kowa, Amgen, AstraZeneca, AstraZeneca, Eli Lilly.

Abstract Number: 0827

Unpublished Clinical Trials of Major Rheumatic Diseases

Connor Pedersen1, Mike Putman2, Erin Valley1, Kathryn Henry3, Ali Duarte-Garcia4, Shikha Singla5 and Shannon Tai1,
1Medical College of Wisconsin, Milwaukee, WI, 2The Medical College of Wisconsin, Milwaukee, WI, 3Medical College of
Wisconsin, Manitowoc, WI, 4Mayo Clinic, Rochester, MN, 5MCW, Fox Point, WI

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (0807–0832) Miscellaneous Rheumatic and Inflammatory Diseases Poster II
Session Type: Poster Session B
Session Time: 9:00AM–10:30AM

Background/Purpose: Randomized controlled trials (RCTs) provide high-quality evidence for treatment efficacy, but many
RCTs remain unpublished. The objective of this study was to describe the proportion of unpublished RCTs in rheumatology
and to identify factors associated with publication.

Methods: Registered RCTs for 5 rheumatic diseases (systemic lupus erythematosus, vasculitis, spondyloarthritis, Sjögren’s
syndrome, and psoriatic arthritis) with over 30 months since study completion were identified using ClinicalTrials.gov. Index
publications were identified by NCT ID numbers and structured text searches of publication databases. The results of
unpublished studies were identified in abstracts and press releases; reasons for non-publication were assessed by survey-
ing corresponding authors.

Fig 3. TCZ-IV administration interval (cohort 2)
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Results: Out of 203 studies that met eligibility criteria, 17.2% remained unpublished, representing data from 4,281 trial par-
ticipants. Higher proportions of published trials were phase 3 RCTs (57.1% vs 28.6% unpublished, p < 0.05) or had a pos-
itive primary outcome measure (64.9% vs 25.7% unpublished, p < 0.001), and in a multivariable cox proportional hazards
model, a positive outcome was independently associated with publication (HR 1.55, CI 1.09-2.22). Corresponding authors
of unpublished trials commonly cited ongoing preparation of the manuscript (50.0%), sponsor/funder issues (40.0%), and
unimportant/negative result (20.0%) as reasons for lack of publication.

Conclusion: Nearly one in five RCTs in rheumatology remain unpublished two years after trial completion, and publication is
associated with positive primary outcome measures. Efforts to encourage universal publication of rheumatology RCTs and
reanalysis of previously unpublished trials should be undertaken.
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Figure 2 (A): Time to Publication by Trial Outcome; Figure 2 (B): Time to Publication by Trial Phase

Figure 1 (A): Outcome of Rheumatology RCTs, Stratified by Disease State; Figure 1 (B): Publication Status of Rheumatology RCTs, Stratified by
Disease State
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Background/Purpose: Interstitial lung disease (ILD) is a major cause of morbidity and mortality in patients with connective
tissue disease (CTD). The aim of our study is to evaluate the impact of hospitalization on clinical outcomes in CTD-ILD
patients in a racially and ethnically diverse cohort of patients.

Methods:We queried Clinical Looking Glass (CLG) to conduct a retrospective chart review of patients >18 years of age with
radiological or biopsy-proven ILD associated with rheumatologist diagnosed CTD based on ICD9/10 codes who were seen
at Montefiore Medical Center between January 2007 and December 2018. Patients who had either 2 CT scans of the chest
and/or 2 sets of pulmonary function tests (PFT) at least 6 months apart were included in the study. We collected dataon clin-
ical demographics, cause of hospitalization, length of hospital stay, use of immunosuppression therapy, and mortality. The
patients were stratified into 2 cohorts: non-hospitalized and hospitalized. The latter cohort was further sub-stratified into
patients with cardiopulmonary vs. non-cardiopulmonary hospitalization (Figure 1). The data were analyzed using Two-
sample T-tests orWilcoxon’s rank sum tests for continuous variables, and Chi-square or Fisher’s exact tests for categorical

Figure 1: Flow chart showing hospitalization pattern in CTD-ILD patients
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variables as appropriate. Survival analysis was done using the Kaplan-Meier method. Log-rank tests were used to compare
differences between the groups. Cox regression models were used to get the hazard ratios with confidence intervals.

Results:We identified 213 patients with CTD-ILD and 96 met our inclusion criteria (Figure 1). A majority of our patients iden-
tified themselves as Black (40%) and Hispanic (54%). The most common CTD was rheumatoid arthritis (29%), followed by
inflammatory myositis (22%), and systemic sclerosis (15%). The median duration that the patients had a diagnosis of ILD
was 4 years (IQR 5-9 years). Hospitalization was recorded in 73 (76%) patients. Baseline characteristics were similar
between the hospitalized and non-hospitalized groups (Table 1). No death was observed in the non-hospitalized group,
while the risk of death was significantly higher among the hospitalized group (p-value=0.02). There were 17 patients referred
for transplant evaluation and all were from the hospitalized group. When stratified by the cause for hospitalization, 51/73
(70%) had a hospitalization for a cardiopulmonary cause. They were significantly older (Mean+SD) (57.2 +13.1 years) than
those admitted with non-cardiopulmonary cause (Mean+SD) (49.2+14.8 years). Older age and length of stay greater than

Table 1: Baseline Characteristics of patients with CTD-ILD

1646



7 days for cardiopulmonary cause were associated with a higher risk of mortality (HR 1.95, 95% CI: 1.11-3.42, p=0.02; and
HR 4.82, 95% CI: 1.37-16.92, p=0.01 respectively) (Figure 2).

Conclusion: In our cohort of patients with CTD-ILD, hospitalization for cardiopulmonary causes, especially with a length of
stay exceeding 7 days was associated with increased mortality. This finding can help to identify high-risk patients during
hospital admission and arrange close monitoring and multidisciplinary care after discharge.

Disclosure: N. Kaur, None; X. Xie, None; A. Korogodina, None; K. Cleven, None; B. Ayesha, None;
A. Kumthekar, None.
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Background/Purpose: Adult Onset Still’s Disease (AOSD) is a complex and rare inflammatory disease with life threatening
complications. Due to its rarity and wide ranging clinical presentation, there is a lack of data regarding this patient population
and their outcomes.

Figure 2: Kaplan-Meier curve for time from the diagnosis of ILD to death vs length of stay for cardiopulmonary cause > 7 (among hospitalized
patients)
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Methods: We retrospectively identified hospitalized patients within the 185 hospital HCA database between 2016-2021
who were aged 18+ with a diagnosis of AOSD via ICD 10 code M06.1. Further data was collected regarding patient demo-
graphics, objective lab findings, and outcomes.

Results: We identified 185 patients with AOSD with an incidence rate of 0.16 to 0.21 per 100,000. Mean age was 47 and
nearly 70% were female. Objective presentations included elevated inflammatory markers (ESR 55.11 +/- 36.52, CRP
12.26 +/- 27.48, and ferritin 7141.23 +/- 11536.60), leukocytosis (12.15 (+/- 5.86)), and unspecified anemia (23%). Nearly
24% of patients required ICU level of care and overall mortality rate was 3.2%. Data regarding concurrent diagnoses of
pneumonia were also included. 11.9% had a coexisting pneumonia which was associated with an increase in ICU admission
(likelihood ratio 7.4, p = 0.007) but not an increase in mortality.

Conclusion: Our study establishes patient demographics and common objective findings to better understand and diag-
nose this rare disease. Incidence rates increased over time, suggesting increased awareness and improved diagnosis.
Our data was consistent with prior studies suggesting that AOSDmore commonly affects caucasian females. Objective data
also further solidified known lab abnormalities in this group including elevated inflammatory markers, leukocytosis, and ane-
mia. Prior studies have suggested that concomitant pneumonia caused greater severity of disease with increased mortality.
This differed in our population, although our study was limited by lack of follow-up data. Further studies may analyze patients
who fit Yamaguchi criteria as well as complications and long term outcomes.

Disclosure: C. Bui, None; T. Collins, None; K. Venkat, None; N. Ayutyanont, None; K. Vickery, None;
S. Kubomoto, None.
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Background/Purpose: Sarcoidosis is a systemic inflammatory disease characterized by granuloma formation. Clinical
manifestations are heterogenous, but most commonly affect the pulmonary system. Current biomarkers lack accuracy to
predict disease severity and clinical outcomes. Prior studies have demonstrated a relationship between peripheral blood
lymphopenia and disease severity. This study explores the use of lymphopenia in a predominantly African American cohort
at the time of diagnosis as a marker for disease severity.

Methods: Patients who were diagnosed with sarcoidosis via biopsy at a tertiary academic care center between 2011-2020
were included in the study. Eligible subjects had a baseline lymphocyte count within 3 months of diagnosis and received fol-
low up care at this institution. Peripheral lymphopenia was defined as lymphocyte count less than or equal to 1,500 cells/uL.
Outcomemeasures included clinical symptoms, treatment, and pulmonary function tests at time of diagnosis at time of diag-
nosis and follow up. Data were analyzed using Fisher’s exact test, independent samples T test, or Mann-Whitney test. Cox
proportional hazard was applied to change in forced vital capacity (FVC) over time.
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Results: 44 patients were included in the study. 56.8% of patients demonstrated lymphopenia at the time of diagnosis.
There was no statistically difference in age, BMI, race/ethnicity, or organ involvement between the lymphopenia (L) and no
lymphopenia (NL) groups. There was no significant difference in treatment initiation at diagnosis (p = 0.610, 80% and
78.94%, L vs NL respectively). Treatments included corticosteroids, methotrexate, or hydroxychloroquine. There was no
significant difference in the presence of abnormal pulmonary function test (PFT) (p=0.465). PFTs were interpreted based
on standard guidelines. There was no statistically significant difference in the baseline percent predicted forced vital capacity
(FVC) (p = 0.361, 91.06% and 96.99%, L vs NL groups, respectively). Cox proportional hazardwas calculated to evaluate
deterioration in FVC over time. Deterioration was defined as any subsequent decrease in FVC from baseline. Patients with
baseline lymphopenia showed deterioration in FVC later in their disease course.

Conclusion: In this study the majority of patients had pulmonary involvement. This cohort is unique as patients were identi-
fied early in their disease course and were treatment naïve when the lymphocyte count was measured. This study supports

Figure 1. Patients with baseline lymphopenia demonstrated deterioration in FVC later in their disease course. Deterioration in FVC was defined as
any decrease in FVC from baseline PFT. Treatment initiation at baseline was a statistically significant covariate (HR = 0.065, 95% CI [0.007, 0.636],
p = 0.019).

Table 1. Cohort demographics
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the high prevalence of baseline lymphopenia that has been found in prior studies. This study did not show any significant dif-
ferences in need for treatment initiation or PFTs results in patients based on the presence of lymphopenia, which may be due
to the limited sample size of the study. A prior study in Caucasian patients showed sarcoidosis patients with lymphopenia
diagnosis were more likely to develop a severe disease course. However, in our cohort of predominantly African American
patients, we found that patients with baseline lymphopenia experienced worsened FVC later in their disease course com-
pared to those without lymphopenia. This finding can possibly be attributed to racial disparities in presentation and treat-
ment of sarcoidosis.

Disclosure: M. Manansala, None; C. Ascoli, None; N. Sweiss, None.
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Background/Purpose: Sarcoidosis is a multisystem granulomatous disease which can affect the GI system in about
5-10% of cases, out of which 11-80% can have hepatic sarcoidosis (HS). Clinical presentation of HS varies from asymptom-
atic liver enzymes elevation to jaundice, pruritus, or abdominal pain. Elevated ALP is the most reliable indicator for liver
involvement. Definitive diagnosis is based on liver biopsy. The goal of the treatment is to prevent the development of portal
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hypertension and cirrhosis. Evidence based guidelines for the treatment of HS are lacking but most studies support the use
of steroids, urodeoxycholic acid (UDC), MTX, azathioprine, MMF, or infliximab . This study explores the efficacy of these
medications in treatment of HS

Methods: We searched for the patients using the ICD codes for both sarcoidosis (ICD-10: D86) and granulomatous hepa-
titis (ICD-10: K75.3) at OLSU Health Shreveport. 150 unique medical record numbers were generated. We retrospectively
reviewed notes, labs, liver biopsies, imaging, and medications in EMR. We used descriptive statistics to calculate the per-
centages using open source software

Results: 47 patients had a diagnosis of HS. 78%were females in the age range of 20-40 years and 93%were African Amer-
icans. 25% of patients had sole liver involvement and 75% hadmultiorgan involvement. 72% of patients had ALP elevation of
>200. 48% of patients had liver USG and 27% had liver biopsies. 36(76%) patients received steroids, 20 (42%) had MTX,
5 (10%) had azathioprine, 5 (10%) had Rituximab, 12 (25%) had infliximab, 3 (6%) had UDC, 21 (44%) had MMF. 12 patients
received combination of prednisone with either MTX, azathioprine, MMF, infliximab or Rituximab. Treatment response was
measured based on the ALP improvement. 55% of patients responded to prednisone, 45% to MTX, 40% to azathioprine,
60% to Rituximab, 66% to infliximab, 47% to MMF and 30% to UDC

Conclusion: Majority of the patients presented with ALP elevation of >200. Liver biopsy was performed in only 27% of the
patients, further emphasizing the need to rule out the other causes of ALP elevation and granulomatous liver changes. Liver
involvement was seen most commonly in patients with multisystem sarcoidosis. UDC, despite being one of the recom-
mended initial therapies for HS, was used in only 3% of patients. Steroids were most commonly used. Among all the steroid
sparing agents, infliximab had shown the best efficacy. Infliximab infusion given every 4-6 weeks in refractory cases had
resulted in disease remission. Similarly, methotrexate showed improvement but it was generally avoided due to the risk of
hepatotoxicity. Azathioprine, MMF and rituximab were used either in combination or as sole therapies and have shown
improvement in ALP. Given the development of serious complications like cirrhosis and portal hypertension, it is crucial to
recognize the liver involvement early in the disease course using the appropriate diagnostic approach. Further studies are
required to determine the efficacy of steroid-sparing medications in the protection against progressive liver disease.

Comparison of drugs used in treatment of HS

Disclosure: K. Muzaffar, None; S. Hasan, None; S. umer, None;M. Bhuiyan, None;K. Vadlamudi, None;M. Sondhi,
None; A. Ali, None; T. Muutu, None; S. Hayat, None.
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Background/Purpose: Anti-NOR 90 antibodies have been detected in inflammatory conditions, neoplastic diseases and
even in healthy individuals. Despite numerous epidemiologic studies, large scale studies are not available and the clinical rel-
evance of the Anti-NOR 90 antibodies remains unclear. This antibody tends to be found in Systemic Sclerosis (SSc), overlap
syndromes, as well as in other systemic autoimmune rheumatic diseases (SARD). Anti-NOR 90 can be found in 4.8% of
patients with SSc and it may be considered a marker of limited cutaneous SSc and mild involvement of internal organs.
Not all published studies agree about its specificity in SARD. The aim of this study is to identify the clinical and analytical man-
ifestations associated with the presence of Anti-NOR90 in patients with SARD.

Methods: A retrospective study of patients with Anti-NOR90 positivity (detected by immunoblot assay), observed from jan-
uary 2017 to december 2021, from a single rheumatology outpatient centre, was included. Demographic, clinical, and
immunological data at presentation and during follow-up were collected. A descriptive analysis was made. All patients diag-
nosed with a SARD satisfied the ACR classification criteria for the particular disease.

Results: Forty patients were positive for anti-NOR90. SARD was diagnosed in 30% of the patients (SSc: n=3; undifferenti-
ated connective tissue disease: n=3; spondyloarthritis: n=2; polymyalgia rheumatica: n=1; rheumatoid arthritis: n=1; sjogren´
s disease: n=1; systemic lupus erythematous: n= 1), 7.5% had other autoimmune disease (primary biliary cholangitis: n=2;
autoimmune tiroiditis: n=1) and 62.5% had no pathologic conditions. In the SARD group, 58.3% were female and the
median age was 49.2 ± 11.2 years. The most frequent presenting clinical features was inflammatory arthralgias (50%), fol-
lowed by Raynaud phenomenon (16%), arthritis (8.3%), photosensitivity (8.3%), sclerodactyly (8.3%) and xerostomia
(8.3%). During follow-up, musculoskeletal involvement was present in 41.6% (n=5) of the patients, peripheral vascular
involvement (detected by nailfold capillaroscopy) in 33% (n=4), gastrointestinal (esophageal hypomotility) and lung
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involvement (interstitial lung disease) was detected in 16% (n=2) and 8.3% (n=1) of the patients, respectively. Half of the
SARD patients showed other antibodies specificities: anti-centromere (n=3), anti-Ku (n=1), anti-SSB (n=1), anti-fibrillarin
(n=1), anti-PM/Scl (n=1), anti-ribosomal P (n=1). Persistent elevated inflammatory markers were present in 58.3%, leucope-
nia in 16% and low complement levels in 8.3%.

Conclusion: Anti-NOR 90 is associated with multiple SARD (most common in SSc and undifferentiated connective tissue
disease) and with a heterogeneity of clinical manifestations Musculoskeletal and peripheral vascular symptoms were the
most prevalent associated clinical features in both initial clinical presentation and during follow-up.Presenting Clinical Fea-
tures in Anti-NOR 90 Patients

Systemic Involvement during Follow-up in Anti-NOR90 Patients

Disclosure: P. Vilas-Boas, None; G. Eugenio, None; A. Barcelos, None.
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Background/Purpose: With the high prevalence of back pain and the high costs associated with the cases that become
chronic there has been an emphasis on preventing chronicity. These costs may include those related to work disability,
assistance for activities of daily living, long-term treatment, and management for chronic pain. We sought to evaluate the
association between chronic severe back pain with disability and participation and explore associated factors in
U.S. Adults using data from the US 2019 National Health Interview Survey.

Methods: The 2019 NHIS collected information on the persistence and severity of self-reported pain in the previous
3 months in 31,997 individuals. Dependent variables of pain-related disability and participation were: mobility disability,
self-care disability, work participation and social participation. We determined prevalence of the four disability outcomes
and constructed multivariable logistic regression models to assess the relationship between the four outcomes and various
factors. These factors were comorbidities (including arthritis), sociodemographic factors (age, gender, socioeconomic sta-
tus, race/ethnicity, education, work status, health insurance coverage), and personal health and related factors (body-
mass-index, smoking status, perceived effectiveness of treatments).

Results: In our sample of 2,925 adults (weighted n: 20,468,134) who reported having chronic severe back pain, 60%
reported mobility disability, 60% had work limitations, 34% were limited for social participation and 16% had self-care limita-
tions. Older age (45-64) was associated with mobility difficulties (OR 2.02, 95% CI 1.40,2.92) and work limitation (OR 2.02,
95% CI 1.56,2.62). Lower socioeconomic status was associated with increasing odds of disability across the four catego-
ries. Being overweight was only associated with mobility difficulties (OR 1.43, 95% CI 1.02,2.01), while not working in the
past week was associated with difficulties in mobility (OR 3.55, 95% CI 2.64,4.77), self-care (OR 3.39, 95% CI 2.18,5.05),
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and social participation (OR 3.14, 95% CI 2.10,4.71). Comorbidities were highly associated with limitations in all four catego-
ries. Those reporting arthritis were more likely to have mobility disability (OR 1.70, 95% CI 1.29,2.25) social participation lim-
itations (OR 1.45, 95% CI 1.03,2.03) and work disability (OR 1.98, 95% CI 1.56,2.51). Those deeming their pain treatment
ineffective were twice as likely to have limitations in self-care, social and work participation but not mobility.

Conclusion: Amongst those with chronic severe back pain, there is a substantial proportion with disability and reduced
social and/or work participation. Identifying factors associated with increased likelihood of disability and limitation may help
target appropriate management regimens for persons at high risk for disability.

Disclosure: D. Feldman, None; R. Nahin, None.
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Background/Purpose: Chronic lower back pain (LBP) is a common primary care presentation with substantial socio-
economic impact. There are several indices to measure pain / function from LBP. The Oswestry Disability Index (ODI) is a
well-regarded tool for assessing lower back pain / function and to detect clinical improvement. The Routine Assessment
of Patient Index Data 3 (RAPID3) questionnaire, known for its ease of use in assessing rheumatoid arthritis, has been
reported to parallel measures for other rheumatologic conditions, but has not yet been applied to LBP. It would be useful
for rheumatology practices to have a score that could be followed for inflammatory and non-inflammatory conditions. Our
objective was to measure back pain and function in patients over 36-weeks receiving routine care using the RAPID3 ques-
tionnaire / ODI and assess for a correlation.

Methods: We performed a prospective study of adults with greater than 3 months of LBP receiving routine care from Pri-
mary Care or Rheumatology clinics at the University of Vermont Medical Center. Patient pain and function were measured
at baseline, 4-, 12- and 36-weeks using the RAPID3 questionnaire and ODI completed at each clinic visit. Regression anal-
ysis was used to assess for a correlation between RAPID3 as the dependent variable and ODI.

Results:Of 85 participants who completed both questionnaires at week 0, the majority were female (n = 60, median age 51)
and attended rheumatology clinic (92%). The most frequent underlying diagnoses associated with chronic LBP were:
Degenerative disk disease / facet joint arthritis (50.4%), Seronegative spondylarthropathies (25.2%) and Fibromyalgia
(13%). At baseline, 4-, 12- or 36-weeks there was a significant direct correlation between ODI and RAPID3 scores with
the correlation coefficients ranging between 0.45 – 0.59 (meaning for each 1 point rise in ODI score, the Rapid3 score
increased by 0.45 - 0.59) depending on the timepoint (Fig 1, Table 1). There was no significant difference in RAPID3 or
ODI scores between baseline to 4-, 12- or 36-weeks in response to routine care.
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Conclusion: RAPID3 correlated significantly with the ODI over a 36 week observation period. Therefore the RAPID3 may be
a useful tool to assess LBP along with other rheumatologic conditions. LBP did not improve significantly over 36-weeks as a
result of routine care, thus we were unable to assess the validity of the RAPID3 in detecting clinical LBP improvement.

Disclosure: B. Thoms, None; B. Tompkins, None; C. Lau, None.
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Table 1. Correlation coefficients between ODI and RAPID3 scores at baseline, 4-, 12- and 36-weeks.

Figure 1. Regression analysis of Routine Assessment of Patient Index Data 3 (RAPID3) to Oswestry Disability Index (ODI) scores in patients with
chronic lower back pain receiving routine care at week 0, week 4, week 12 and week 36.
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Background/Purpose: Prosthetic joint infection (PJI) is a dreaded complication of total knee replacement (TKR) that usually
requires removal of the prosthesis, treatment with antibiotics and then placement of a new TKR. Prior to 2004, the rate of PJI
was rising, perhaps because sicker and more at-risk patients began to undergo TKR. This study examined the annual rate of
PJI since the introduction of mitigation strategies, such as patient health optimization, skin decolonization, intra-operative
anti-septic solutions, enhanced wound closure devices, and reduced blood transfusion protocols, to determine if the PJI
rate has decreased over time.

Methods: This was an observational cohort study. New York Statewide Planning and Research Cooperative System data
was used to identify patients who underwent unilateral primary TKR from 2006 to 2016. Data through 2017 was used to
determine if patients had revision TKR (R-TKR) within 1 year of primary TKR. ICD-10-CM codes were used to classify R-
TKR indication as septic or not septic. Annual hospital TKR volume was generated and categorized as ≤89, 90-235,
236-644 or ³645 based on Wilson et al,1 Descriptive statistics were reported as frequency (percent) and chi-squared tests
were used to compare patients having septic R-TKR to those not revised or having revision for another indication. We calcu-
lated rates of septic R-TKR by year of primary surgery and visualized using bar and line graphs.

Results: There were 233,165 patients included in the analysis. Mean (SD) age was 66.1 (10.3) years, 64.8% were female
and 76.5% were white (Table 1). In univariable analysis, patients of younger age or male sex and those who had higher
comorbidity burden, inflammatory arthritis, Medicaid insurance or underwent their primary TKR at a low TKR volume hospital
had higher likelihood of septic R-TKR. The incidence of septic R-TKR declined in the years after 2014 (Figure 1). The decline
in the rate of septic R-TKR starting in 2014 was similar across hospital TKR volume categories and patient characteristics
associated with septic R-TKR, including sex, age, comorbidity burden and Medicaid insurance (Figure 2).
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Conclusion: Rates of septic TKR revision remained relatively stable from 2006 to 2013 but declined from 2014 to 2016. This
decline was similar across categories of patient and hospital characteristics associated with the likelihood of septic R-TKR
and could be the result of new infection mitigation strategies. Extending the analysis to additional years of data and to addi-
tional states will help to determine whether this trend has been sustained and whether these results are generalizable.1Wil-
son S. J Bone Joint Surg Am. 2016;98(20):1683-1690.

Figure 1. Rates of septic revision total knee replacement by year of primary surgery
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Background/Purpose: Individuals after anterior cruciate ligament reconstruction (ACLR) have 8 times higher odds of devel-
oping knee osteoarthritis (OA) within 10 years compared to those with uninjured knees. Knee OA commonly affects carti-
lage, synovium, menisci, and bone. The course of bone changes over time after ACLR is not well established, particularly
in relation to physical activity (PA) levels that can affect bone health. N-terminal telopeptide (NTX) is a biomarker that mea-
sures the rate of bone turnover, specifically bone resorption. Our previous work indicates the trajectory of PA after ACLR
is not linear and highly variable. Therefore, the purpose of this study was to describe relationships between NTX levels before
and 6 months after ACLR and to determine if NTX levels correlate with PA levels during this time period. We hypothesized
that NTX levels would be lower at 6 months after ACLR and that higher NTX levels would correlate with higher PA levels.

Methods: Twenty-nine ACL-injured participants (15-35 years old) without chondral lesions, concomitant grade III tear to
other knee ligaments, or previous knee injury were included. Serum samples collected from the antecubital vein and PA were
collected before ACLR (within 1 month of injury) and 6 months after ACLR. Synovial fluid (SynF) was collected intraopera-
tively from the injured knee immediately prior to ACLR. NTX was measured by enzyme-linked immunosorbent assays. PA
was measured using a 3-axis accelerometer (Actigraph wGT3X-BT) worn at the right iliac crest during the waking hours
for 1 week. At least 4 days with at least 10 hours of daily wear was required to calculate percent time in sedentary activity,
daily minutes of moderate to vigorous PA (MVPA), and daily steps. Paired t-tests were used to compare serum NTX and
PA levels before and 6 months after ACLR. Pearson correlations were used to compare NTX and PA levels.

Results: Participants were 19.2±4.8 years old and 62.1% female, BMI was 25.2±4.7 kg/m2, and 51.7% had concomitant
meniscus repair during ACLR. Serum NTX (p< 0.001) and percent sedentary time (p=0.006) were lower at 6 months after
ACLR compared to before ACLR (p< 0.001) while MVPA (p=0.002) and daily steps (p=0.003) were higher (Table 1). Among
the 18 (62.1%) participants with available SynF samples, serum NTX before ACLR (23.6±11.4 nM) was strongly correlated
with SynF NTX (22.0±8.5 nM) at ACLR (r: 0.824; p< 0.001). Before ACLR, higher levels of serum NTX were correlated with

Table 1. N-terminal telopeptide (NTX) and physical activity (PA) levels before and after ACL reconstruction (ACLR). Data are means with standard
deviations in parentheses. All 29 participants had serum NTX data; 18 of these participants also had synovial fluid NTX data.
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greater minutes of MVPA (r: 0.504; p=0.005) (Figure 1) but not sedentary time (r: 0.087; p=0.731) or daily steps (r: 0.297;
p=0.118). At 6 months after ACLR, serum NTX was not correlated with any PA marker (all p >0.05).

Conclusion: Serum NTX levels decreased from early after ACL injury to 6 months after ACLR. Serum NTX levels before
ACLR were positively correlated to higher levels of MVPA. Mixed evidence exists regarding whether greater levels of bone
resorption represent the occurrence of degenerative processes or healthier levels of joint metabolism that may be protective
against OA development. Our future work will explore bone imaging and additional cartilage and inflammatory biomarkers to
further investigate their roles with PA in early knee OA after ACL injury.

Disclosure: E. Wellsandt, None; D. Werner, None; M. McKee, None; M. Tao, Vericel; K. Michaud, None;
Y. Golightly, None.
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Background/Purpose: Rate of prosthetic joint infection (PJI) after total joint arthroplasty (TJA) is higher in patients with rheu-
matic conditions than in patients with OA. Our orthopedic group found an association between perioperative continuation of
biologic medication and PJI in the veteran population (Carlson VR et al, J Arthroplasty 2021). The 2017 ACR/AAHKS guide-
lines make recommendations for the prescribing of conventional synthetic (cs), biologic (b) and targeted synthetic
(ts) DMARDs around the time of elective TJA. The purpose of our study was to examine the adoption of guidelines by ortho-
pedists and rheumatologists.

Figure 1. Serum N-terminal telopeptide (NTX) was moderately correlated with moderate to vigorous physical activity (MVPA) before ACL recon-
struction (r: 0.504; p=0.005) but the relationship was weaker at six months after ACL reconstruction (r=0.244, p=0.201).
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Methods: We performed a retrospective chart review of rheumatologic patients who had TJA between 10/2015 and
9/2019 at the University of Utah. 113 patients met our inclusion and exclusion criteria (Fig 1). Patient characteristics
described in Table 1. Patients were analyzed in two groups, defined by whether they had been prescribed a csDMARD ver-
sus a b/tsDMARD in the year prior to TJA. Clinic notes were manually reviewed for documented recommendations by an
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orthopedist or rheumatologist regarding continuation or discontinuation of DMARD therapy perioperatively. We used the
ACR/AAHKS 2017 perioperative guidelines to classify whether a provider made the correct recommendation. If b/tsDMARD
was held longer than recommended by guidelines we classified as correct. If the correct recommendation was made but
patient received medication inappropriately, we classified as correct. Chi-squared analysis determined whether a change
occurred in rate of correct management of DMARDs after guideline publication in August 2017. Lastly, it was determined if
patients had a prednisone prescription within 1 year prior to surgery date, and the mean dose before and after guideline pub-
lication was compared using Students T-test.

Results: There was a significant change in prescribing practices for csDMARDs and b/tsDMARDs before versus after guide-
line publication (fig 2). Two patients had the correct recommendations made by a provider but received an infusion prior to
surgery. The average dose of prednisone prescribed before versus after guidelines released was 2 (range 0-12) mg and
0.7 (range 0-12) mg respectively (p=0.015). The number of PJIs in our cohort before and after guidelines were published
was 0 and 2 respectively.

Conclusion:Our institution overall successfully adopted the 2017 ACR/AAHKS perioperative guidelines for TJA, but there is
still room to improve. Our study was not powered to determine whether guidelines would lower PJI rate. Limitations include
the involvement of an orthopedist at our institution in the guidelines, so guidelines may have been more widely adopted than
at other institutions. Future directions include expanding our cohort to additional institutions to increase power for surgical
complication rates, including PJI, before versus after guidelines published.

Disclosure: C. Ching, None; E. Mulcaire-Jones, None; A. Shaffer, None; J. Gililland, Stryker, OrthoGrid, DJO,
MiCare Path; M. Battistone, None; D. Lebiedz-Odrobina, Pfizer.
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Background/Purpose: Over 520 million people have been infected by SARS-CoV-2. In 10-40%, disabling symptoms such
as fatigue and dyspnea can persist. Risk factors for poor outcomes after both COVID19 and total knee arthroplasty (TKA)
are similar. To our knowledge, whether previous SARS-CoV-2 infection is associated with poor outcomes after TKA has
never been evaluated.

Methods: Patients with knee osteoarthritis (KOA) undergoing TKA were recruited from a single center between 10/2020
and 10/2021. Patients were screened pre-operatively for SARS-CoV-2 infection with a serum nucleocapsid IgG. SARS-
CoV-2 IgG +ve patients were matched with SARS-CoV-2 IgG -ve patients without self-reported COVID19 on age (+/-
5 years), surgeon volume (< 50 TKA annually vs. > 50), and body mass index (BMI kg/m2 < 35 vs. > 35). Data were collected
pre-operatively and at 6 months.

Results: 144/171 (67 SARS-CoV-2 IgG +ve cases and 77 SARS-CoV-2 IgG -ve controls) had baseline and 6-month data.
Age 64 years (SD 7.8), women 58.3%, BMI 31.8 kg/m2 (SD 5.9), White 80.6%. 43/67 cases reported having had clinical
symptoms attributed to COVID19, with a mean of 233.4 days (SD 125.6, range 17 - 444) between clinical COVID19 and
TKA. Pre-operatively, there were no clinically meaningful differences in PROMIS-29 or KOOS scores between those with
and without previous SARS-CoV-2 infection (Table 2). 6 months after TKA, there was similarly no difference in PROMIS-
29, PROMIS Dyspnea, KOOS scores, or satisfaction with TKA between those with and without previous SARS-CoV-2.
Among cases, there was no difference in KOOS or PROMIS-29 scores at 6-month comparing those with 0, 1-4 or >
5 COVID19 symptoms. There were, however, statistically significant Spearman correlations between time from clinical
COVID19 to TKA and 6-month KOOS Pain (r=0.38 p=0.01), KOOS Function (r= 0.36 p=0.02), KOOS Symptoms (r=0.34
p=0.03), and PainDetect (r= -0.49 p=0.0013). Mean 6-month PainDetect scores were significantly lower in subjects with
> 1 year between clinical COVID19 and TKA, (4.1 vs. 7.7 p=0.016). 4 subjects had neuropathic pain at 6months; the 2 cases
both had TKA < 300 days after COVID19. 1 of 2 controls had COVID19 post-TKA.

Conclusion: Previous SARS-CoV-2 infection was not associated with worse pain or function 6 months after TKA. However,
a shorter time between TKA and clinical COVID19 was correlated with worse pain and function 6 months after TKA. Larger
studies are needed to evaluate whether high-risk patients may benefit from delaying elective TKA 10-12 months after
COVID19.
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PROMIS-29: T-Scores: range 0-100; 50= population mean. Higher=more of the domain being measured KOOS Subscales:
0-100; higher is better PainDetect: -1-38; >19= neuropathic pain

Disclosure: L. Mandl, Pfizer; B. Swett, None; R. Lipschultz, None; M. Lin, Pfizer, Hospital for Special Surgery Acad-
emy of Medical Educators; A. Zhao, None; C. Hanreich, None; D. Sun, None; K. Jules-elysee, None; F. Boettner,
Smith and Nephew, Ortho Development.
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Background/Purpose: Pain and abnormal loading are known to be associated with the progression of knee osteoarthritis
(OA). Individuals with knee OA have increased vertical loading rates (i.e., how quickly load is applied during each step).
Ankle-worn inertial measurement units (IMUs) can be used to measure peak tibial acceleration (PTA), a metric strongly cor-
related to vertical loading rates during running. However, this relation has not been examined in the context of knee OA. The
purpose of this study was to determine the relation of PTA to 1) vertical average and instantaneous loading rates and 2) knee
pain severity in adults with knee OA.

Methods: Participants who met the National Institute for Health and Care Excellence clinical definition of knee OA were
recruited. Prior to a gait assessment, participants reported knee pain severity which was assessed with the question,
“How bad has the pain been in your knee, on average, in the past week?” and scored with the Visual Analog Scale (VAS;
0=no pain and 100=pain as bad as it could be). The index (more symptomatic) knee was analyzed in the current study. Par-
ticipants then completed a gait assessment on an instrumented treadmill with IMUs (IMeasureU Ltd., Auckland,
New Zealand) firmly secured immediately proximal to each medial malleolus. Participants walked at their self-selected speed
for 3 minutes while ground reaction forces (1200 Hz) and PTA (1000 Hz) data were collected during the last minute. Vertical
average and instantaneous loading rates (VALR; VILR) were averaged across 10 gait cycles and normalized to body mass in
bodyweight per second (BW/s); PTA (g) was averaged over 1 minute. Spearman’s and Pearson’s correlations assessed the
relation of PTA to pain and vertical loading rates, respectively.

Results: A total of 34 participants (67.6% female) had a mean age of 62.8 ± 8.1 years and BMI of 30.1 ± 7.1 kg/m2. Median
VAS of the index knee was 50.0 (Interquartile Range [IQR] 25.0). Mean PTA of the index leg was 2.5 ± 0.4 g. There was a
moderate association between PTA and VAS (r=0.40, p=0.02). Complete loading metrics were available in 26 participants.
Mean VALR and VILR of the index leg were 10.0 ± 2.3 BW/s and 13.0 ± 3.3 BW/s, respectively. There was a moderate
association between PTA and VALR (r=0.47, p=0.01). In comparison to associations with VALR, there was a stronger asso-
ciation between PTA and VILR (r=0.62, p=0.0007).

Conclusion: PTA is associated with knee pain and vertical loading rates within the more symptomatic knee. PTA can easily
be measured using an inexpensive, clinically accessible wearable device. Future work should determine whether it is feasible
to reduce pain and loading by decreasing PTA.

Correlations of mean peak tibial acceleration (PTA) to A) knee pain severity reported on the Visual Analog Scale (VAS); B)
mean Vertical Average Loading Rate (VALR); and C) mean Vertical Instantaneous Loading Rate (VILR) during walking in
adults with knee OA
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Background/Purpose: Recent literature suggests that rheumatic disease patients hold most immunosuppressive
(IS) medications before and after joint replacement surgery, to prevent infections and other complications. But there are cur-
rently no guidelines on peri-arthroscopic management of IS treatment in this population. The purpose of this study is to char-
acterize the rheumatic disease patient population undergoing arthroscopy, compare the incidence of postoperative
complications among patients who either remained on IS perioperatively, held IS perioperatively or were not on IS at base-
line, and compare the incidence of postoperative complication by rheumatic disease type, medication type, and procedure.

Methods: We conducted a retrospective review of all arthroscopic sports medicine surgeries in patients with a rheumatic
disease diagnosis at our institution over an 11-year period. Patients on IS at baseline were grouped into those who remained
on IS perioperatively or held all IS before the date of their surgery. These two groups were compared to rheumatic disease
patients who were not on IS at baseline. Incidence of postoperative complications was calculated for the three cohorts
and by medication class, rheumatic disease type, and procedure risk. Analysis of variance (ANOVA), Chi-squared, and Fish-
er’s exact tests were used to determine the statistical significance of between-group differences in postoperative complica-
tion incidence.

Results:We identified 1,316 rheumatic disease patients undergoing arthroscopy, with 214 of them taking IS medications at
baseline. Overall, 8.4% (n=110) remained on IS perioperatively, 7.9% (n=104) held IS perioperatively, and 83.7% (n=1102)
were not on IS at baseline. In all cohorts, 7 patients experienced postoperative complications, with 6 of the 7 due to infec-
tions. There were two cases (1.82%) of infections among patients remaining on IS perioperatively, zero cases (0%) of infec-
tion in patients who held all IS, and four cases (0.36%) of postoperative infection in patients who were not on any IS at
baseline. There was no statistically significant difference in postoperative infections or complication rates among the three
cohorts or further subgroups.

Conclusion: Physicians and surgeons will increasingly be faced with challenging perioperative management decisions
regarding IS in their rheumatic disease patients undergoing arthroscopic surgery. The present study is the first to suggest
a low and acceptable risk of postoperative infections and other complications in these patients on IS at the time of
arthroscopy.
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Background/Purpose: PainDETECT has been used in studies of knee OA to identify “neuropathic-like pain”, though neuro-
pathic lesions have not been identified in clinical knee OA. PainDETECT, however, is also associated with measures of pain
sensitization. Unpredictable knee pain is another type of pain experienced in knee OA that is emotionally draining and has neg-
ative impacts on quality of life. Unpredictable pain has been poorly correlated with other pain experiences in knee OA, such as
intermittent or constant pain, or pain severity. This suggests that unpredictable pain may reflect a different construct. Whether
PainDETECT and unpredictable pain reflect similar underlying mechanisms of altered nociceptive functioning is not known.
Therefore, we sought to determine the association between PainDETECT and unpredictable pain in people with knee OA.

Methods: We included participants from the Multicenter Osteoarthritis (MOST) Study, a NIH-funded longitudinal cohort
study of persons with or at risk of knee OA. PainDETECT was dichotomized at >12 to reflect possible or probable
neuropathic-like pain in knee OA. We evaluated unpredictable pain using a single standalone question from the Intermittent
and Constant Osteoarthritis Pain (ICOAP) questionnaire: “How often does your knee pain that comes and goes come on
without warning?” with five levels of response from never (0) to very often (4). We defined presence of unpredictable pain
as occurring at least “often”. We evaluated the cross-sectional relation of having a PainDETECT score >12 to presence of
unpredictable pain using knee-based logistic regression with the generalized estimating equation to account for correlations
between the knees within an individual, adjusting for age, sex, BMI, race, catastrophizing, and depressive symptoms.

Results: We included 1998 participants (3984 knees) (mean age 66.8 ± 11.2, 58.1% female, mean BMI 29.5 ± 5.7). Of
those, 10.6% had a PainDETECT score >12 and 9.3% had unpredictable pain (present “at least often”). Participants with
a PainDETECT score >12 had 3-fold greater likelihood of having unpredictable pain compared with those whose score
was ≤12 (adjusted odds ratio: 3.14, 95% CI 2.19, 4.49).

Conclusion: PainDETECT scores above the threshold typically used to define possible or probable ‘neuropathic-like pain’
was associated with unpredictable pain, suggesting a common underlying involvement of the altered nociceptive pathways
contributing to distressing pain symptoms in people with knee OA. This study highlights the importance of targeting altered
functioning of nociceptive pathways to address unpredictable pain and improve the quality of life in people with knee OA.

Disclosure: K. Aoyagi, None; L. Frey-Law, None; G. Rabasa, None; C. Lewis, None; M. Nevitt, None; T. Neogi,
Novartis, Pfizer/Lilly, Regeneron.
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Background/Purpose: Patients with midportion Achilles tendinopathy who are screened with diagnostic ultrasound may
have a collection of anechoic fluid posteroinferior to Kager’s fat pad. A large deposit of fluid accompanied by pain may be
referred to as retrocalcaneal bursitis. Retrocalcaneal bursitis that is present with Achilles tendinopathy could be indicative
of rheumatoid arthritis. The purpose of this research was to identify the prevalence of retrocalcaneal fluid in patients with mid-
portion Achilles tendinopathy and to explore how fluid area relates to lower extremity function and symptom severity.

Methods: 148 individuals (78 female, mean±standard deviation (SD) age of 48±13 years old and a body mass index (BMI) of
28±6 kg/m2 with midportion Achilles tendinopathy were recruited. The diagnosis was based on pain during palpation and
patient-reported physical activity. B-mode ultrasound imaging checked for anechoic fluid collection in the retrocalcaneal
area. If the fluid was present, the cross-sectional area (CSA) of the fluid was measured in the sagittal plane. For patients
with anechoic fluid, Pearson correlations checked for associations between fluid CSA and measures of lower extremity
function and symptom severity. Lower extremity function was assessed using Countermovement Jumping (CMJ),
hopping, Drop CMJ, and heel rise endurance. Symptom severity was graded using the Victorian Institute of Sports
Assessment-Achilles (VISA-A) questionnaire. Patients rated their pain during palpation and functional testing using
the Numeric Pain Rating Scale.

Results: There were 17 participants (11.4% of the sample, 9 female, mean±SD age of 45±12 years old and a body mass
index (BMI) of 28±6 kg/m2) who had retrocalcaneal fluid present. The retrocalcaneal fluid area had a mean±SD of 5.2
±4.0 mm2 and ranged from 0.2 mm2 to 11.5 mm2. There were moderate associations between fluid area and the following
measures: CMJ height (mean±SD 6.5±4.6 cm; r=-0.650, p = 0.005), Drop CMJ height (mean±SD 2.8±2.3 cm; r=-0.583,
p = 0.014), heel rise work (mean±SD 1630±1785 Joules; r=-0.508, p = 0.038), and heel rise pain (mean±SD 2.4±2.2;

Cross-sectional area measurement of retrocalcaneal fluid.
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r=0.548, p = 0.023). No associations existed between CMJ pain (mean±SD 1.7±2.2; r=0.270, p = 0.275), DCMJ pain
(r=0.328, p = 0.198; mean±SD 3.9±2.5), hopping height (mean±SD 6.3±4.9 cm; r=-0.348, p = 0.186), hopping pain
(mean±SD 2.4±2.3; r=0.196, p = 0.430), VISA-A score (mean±SD 49±20 points; r=0.077, p = 0.768), or insertional pain
(mean±SD 0.1±0.1; r=-0.132, p = 0.612).

Conclusion: The retrocalcaneal fluid area seems to relate to worse lower extremity function in patients with midportion
Achilles tendinopathy. Future research is needed to understand how retrocalcaneal fluid affects recovery.

Disclosure: B. Honick, None; K. Silbernagel, None.
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Background/Purpose: Racial and ethnic disparities in total joint arthroplasty utilization have been extensively reported,
demonstrating significantly lower rates of utilization among Black and Hispanic patients; dissatisfaction with the hospital
experience may be a deterrent. The Press Ganey (PG) inpatient survey is widely used to assess patient satisfaction with

Table 1: Sociodemographic characteristics

1669



the hospital experience. Although disparities in patient satisfaction have been reported between White and Black patients, it
is not known if other racial or ethnic minorities are affected, or how these disparities have evolved over time.

Methods: A retrospective cohort study was conducted identifying patients undergoing primary total hip (THA) and total knee
arthroplasty (TKA) at a large orthopedic specialty hospital from 2013–2021 who provided PG survey responses. Patients
who resided in New York, New Jersey, or Connecticut at the time of surgery were included in the analysis. The primary out-
come was the PG overall assessment score, calculated as the mean of a patient’s ratings for the three questions in the
“Overall Assessment” section: 1) how well staff worked together, 2) the likelihood of recommending the hospital to others,
and 3) overall rating of care. Scores were dichotomized as either completely satisfied (score = 100) or not completely satis-
fied (score < 100). Additional demographic variables were collected including sex, age, race, and ethnicity from the hospital
record. Descriptive statistics were calculated and compared using chi-square test for categorial variables and t-test for con-
tinuous variable. Rate of being completely satisfied by race and ethnicity was calculated and trended over time.
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Results: There were 13,704 patients who underwent TKA and 14,717 who had THA included in the analysis. A higher pro-
portion of men were completely satisfied compared to women in both the hip and knee cohorts (e.g. 60.6% for men
vs. 39.5% for women following TKA, p=0.004, Table 1). The proportion of patients who reported to be completely satisfied
following both TKA and THA increased for all patients over the study period. However, disparities between White and Black
patients persisted over time (Figure 1a and 1b). Similar trends were observed between White, Asian, and Hispanic patients,
with White patients more likely to be completely satisfied.

Conclusion:We found disparities in overall patient satisfaction following TKA and THA between White, Black, Hispanic, and
Asian patients from 2013-2021. Although the overall proportion of patients reporting complete satisfaction with the hospital
experience using the Press-Ganey survey increased over time, racial and ethnic disparities persisted without any signs of
improvement. These trends may help explain broader disparities in overall utilization of both TKA and THA among minority
groups, who are historically much less satisfied with their overall hospital experience. Further investigation is warranted to
help identify factors which contribute to these temporal disparities and develop strategies to mitigate their effects on an indi-
vidual hospital, state, and national level.

Disclosure: T. Amen, None; Y. Zhang,, None; J. Gibbons, None;O. Burke, None; A. Bass, None; L. Russell, Arthritis
Foundation; h. do, None; Y. Lai, None;M. Parks, Orthopaedic Research and Education Foundation, Orthopedic learn-
ing center, Zimmer; M. Figgie, Wishbone, Lima, Mekanika, HS2; B. Mehta, None; S. Goodman, Novartis, UCB.
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Background/Purpose: Achilles tendinopathy is a painful debilitating injury that negatively affects physical activity, quality of
life, and overall health. While exercise is considered the gold standard in the treatment of Achilles tendinopathy, many indi-
viduals continue to report symptoms and impairments in the short and long term. Advanced glycation end-products
(AGEs) occur as a result of the reaction between glucose and protein (Couppé et al, 2017). Accumulation of AGEs, increased
in those with hyperglycemia, has been related to altered tissue viscoelastic properties and may, in combination with other
metabolic factors such as obesity, play a role in symptom severity and recovery from Achilles tendinopathy (Li et al, 2013;
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Abate et al, 2016). Therefore, the purpose of this study was to compare quantity of skin AGEs amongst identified subgroups
of individuals with midportion Achilles tendinopathy.

Methods: Participants were categorized into four subgroups: Older activity-dominant (OAD), young activity-dominant
(YAD), psychosocial-dominant (PD), and structure-dominant (SD) (Hanlon et al, 2021). AGEs were calculated using an
AGE reader, a non-invasive device using skin autofluorescence to quantify AGEs in the skin. A one-way ANOVA was com-
pleted comparing AGEs and BMI among subgroups.

Results: 100 participants (mean±SD; 47.1±11.9; 49 female) with midportion Achilles tendinopathy were categorized as
OAD (n=33), YAD (n=30), PD (n=24), SD (n=13). There was a significant main effect of group for AGEs (2.4±0.6, 1.9±0.4,
2.2±0.4, 2.4±0.4; p< .001). The SD group demonstrated significantly increased AGE compared to the YAD group
(p=.003, p< .001) but no differences compared to the PD group or OAD group (p >.238). The OAD group demonstrated sig-
nificantly increased AGE compared to the YAD group (p< .001). Additionally, there was a significant main effect of group for
BMI (Table 1, p=.002) with the PD and SD groups demonstrating significantly greater BMI than the OAD and YAD groups.
The PD and SD groups had mean BMI >30kg/cm2 classifying these groups as obese.

Conclusion: Individuals in the Structure dominant and Older activity dominant subgroups present with higher AGEs com-
pared to the Young activity-dominant subgroup. Additionally, the Structure dominant and Psychosocial dominant sub-
groups presented with BMI in the obesity range. Given the effects of AGEs and obesity on tendon health, addressing
these measures in these subgroups may be needed to reduce symptom severity and improve recovery.

Demographics of subgroups: Older activity dominant (OAD), Young activity dominant (YAD), Psychosocial dominant (PD),
Structure dominant (SD). P-value represents significant main effect of group.

Disclosure: H. Smitheman, None; S. Hanlon, None; K. Silbernagel, None.
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Background/Purpose: Following total knee replacement rehabilitation, patients are advised to participate in physical activ-
ity. Yet, most individuals at this stage do not increase their physical activity levels despite the known health benefits and
improvements in objective knee outcomes. In addition to providing physical rehabilitation to patients following total knee
replacement, physical therapists are often utilized as promoters of physical activity. To ensure all patients are attaining the
recommended guidelines on physical activity post-operatively, physical therapists need to be able to identify those individ-
uals at a higher risk of low physical activity at the start of outpatient therapy. Furthermore, it is unclear if there are identifiable
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demographic or socioeconomic factors that contribute to physical activity levels 12 weeks after surgery. Therefore, the pur-
pose of this study was to determine whether these factors can predict moderate-to-vigorous physical activity (MVPA) at
12 weeks after surgery.

Methods: Adults aged 48-79 years from the PATH study, a 12-week randomized clinical trial promoting physical activity
after knee replacement through outpatient physical therapy were included in this analysis. Participants were randomized
to physical activity counseling throughout outpatient physical therapy or standard outpatient physical therapy. All partici-
pants wore an ActiGraph GT9x Link (ActiGraph, Pensacola, FL) accelerometer for a period of 7 days at baseline and
12 weeks after surgery. Total minutes of MVPA (≥2020 counts/min) per week were calculated among participants with >4
valid days (≥10 hours of wear time). Multiple linear regression was used to identify associations between sex, age, annual
household income, total number of comorbidities and total minutes of MVPA at 12 weeks.

Results: A total of 38 participants were included in the analysis (57.8% female, 71% white, 65.4 ± 7.3 years, body mass
index 32.4 ± 6.5 kg/m2). Participants averaged 6.3 ± 1.0 valid accelerometer wear days and had a mean 52.7
± 58.4 minutes/week of MVPA, with no differences between randomized conditions. The overall regression significantly pre-
dicted total time of minutes of MVPA at 12 weeks, F(4, 33) = 9.607, p < 0.001, R2 = .538. Women (β= -38.997, p < .05),
adults of older age (β=-2.599, p < .05), and those with a higher number of comorbidities (β= -8.215, p = .066) were associ-
ated with decreased MVPA at 12 weeks after knee replacement. Conversely, a higher annual household income (β= 12.319,
p < .05) was linked with more MVPA.

Conclusion: Lower levels of MVPA at 12 weeks after total knee replacement were found among women, adults of older
age, those with lower annual household incomes, and a higher number of comorbidities. Physical therapists should incorpo-
rate additional strategies to overcome barriers at the start of outpatient therapy that might prevent knee replacement
patients reflective of these socioeconomic and demographic factors from obtaining recommended levels of MVPA.

Disclosure: S. Jamieson, None; C. Pellegrini, None.
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Background/Purpose: Following knee replacement surgery, adults report improvements in function and pain, but physical
activity (PA) often remains unchanged. Exercise identity, the degree to which one views themselves as an exerciser, may
influence individual’s PA levels. Therefore, the purpose of this study was to determine if participants’ exercise identity at
the start of outpatient physical therapy (PT) predicted their objectively measured PA at 12 weeks post-op.
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Methods: Adults with knee replacement were recruited at their first outpatient PT appointment (31.9±9.5 days after surgery)
and randomized to a 12-week PA intervention (control group vs. enhanced PA intervention group). At baseline, participants
completed a self-reported exercise identity survey and at both baseline and the 12-week follow-up assessment, they wore
an ActiGraph accelerometer for 7 days. The ActiGraph monitor assessed light PA (LPA) (100-2019 cpm), moderate-to-
vigorous PA (MVPA) ( >2020 cpm), and steps. Only participants with valid wear time (> 10 hours for at least 4 days) were
included in analyses, and total activity was divided by valid days of wear time to get daily averages of each type of activity
for each participant. The self-reported exercise identity survey (Wilson & Muon, 2008) consisted of 9 items to rate adults’
feelings about exercise on a 5-Point Likert scale from Strongly Disagree to Strongly Agree. The 9 items were summed to
get a total exercise identity score (0-36). A general linear model was used to examine the prediction of baseline exercise
identity score on 12-week follow-up objectively measured LPA, MVPA, and steps. Analyses controlled for age, sex, and race
in addition to intervention group, days from surgery and baseline PA.

Results: Of the 45 randomized participants, 35 completed the intervention and had complete exercise identity and Acti-
Graph activity data. Participants were 65.5±7.5 years old, 57.1% female, 100% non-Hispanic or Latino, 74.3% white, with
a BMI of 32.2±6.7 kg/m2. At the 12-week assessment, participants had an average of 4122.1±2162.6 steps/day and spent
231.3±77.1 mins/day in LPA and 8.7±9.4 mins/day in MVPA. Results indicate that high self-identity was a significant predic-
tor of MVPA at 12 weeks (b=0.438, p=0.047), but did not significantly predict LPA (b=3.021, p=0.120) or steps (b=94.455,
p=0.076). Results also indicate that MVPA at 12-week post-op can be predicted by age (b=-0.578, p=0.011) and sex
(b=8.751, p=0.039).

Conclusion: Exercise identity at the start of outpatient PT predicted MVPA but not LPA or steps at 12-weeks post-op.
These results suggest that the self-report exercise identity survey could be a proxy for MVPA, however, may not be appro-
priate to predict lifestyle activity (LPA and steps). Utilizing this tool at the onset of outpatient PT could help physical therapists
identify those who may struggle to increase activity. Additional emphasis could be placed on identifying activities that adults
would enjoy in addition to setting PA goals and problem-solving barriers.

Disclosure: K. DeVivo, None; C. Yang, None; C. Pellegrini, None.
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Background/Purpose: We have previously reported that fatigue and hip abductor weakness are associated with reduced
physical activity (PA) in women with hip osteoarthritis (OA). We speculated that excessive trunk motion during gait, assumed
to be an adaptation to abductor weakness and/or pain, was the biomechanical factor underlying these previous findings.
The purpose of the present study was to examine the association of frontal plane trunk motion with abductor strength,
fatigue and PA. We hypothesized that in women with hip OA, increased frontal plane trunk movement is associated with
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decreased abductor strength, increased self-reported fatigue, and decreased PA. We further examined associations of
trunk motion with pain and function.

Methods: We evaluated 25 women (age 62.0 + 10.2 yrs) with hip OA. Self-reported fatigue was measured by the Patient-
Reported Outcomes Measurement Information System (PROMIS) Fatigue Computer Adaptive Test. The HOOS was used
to assess pain and function (ADL and sports/rec subscales). Trunk motion was assessed during level walking on a treadmill
at self-selected speeds using conventional gait analysis method, and was defined by the peak angular displacement of the
thorax-pelvic segment on the lateral side of the stance foot in reference to the lab coordinate system. The angle was mea-
sured for each gait cycle for each stance foot. The trunk angle was than separated by affected side and unaffected side trunk
angle. Abductor strength was assessed in sidelying as peak isometric torque using a dynamometer. Finally, PA was
assessed using the UCLA score, which ranges from a score of 1 (“wholly inactive”) to 10 (“regularly participate in impact
sports…”). T-tests were used to compare affected side and unaffected side trunk lean. Pearson correlations were used to
assess the association between trunk lean and outcome variables (abductor strength, fatigue, UCLA scores, and HOOS
subscores). Lean to the affected side and unaffected sides were analyzed separately. Statistical analysis was done using
SAS 9.4.

Results: No difference between the magnitude of affected side trunk angle and unaffected side trunk angle was seen.
(p=0.411). Higher affected side trunk lean was associated with higher fatigue, but not with abductor strength or UCLA
(Table 1). Higher affected side trunk lean was also associated with worse HOOS pain, ADL, and Sports/Rec subscores
(Table 1). Higher unaffected side trunk lean was associated with lower abductor strength, worse fatigue and lower UCLA
scores (Table 1). Unaffected side trunk lean was not, however, associated with HOOS subscores.

Conclusion: The hypothesis that trunk lean was associated with fatigue, abductor strength, and PA was supported, but
only when lean towards the unaffected hip was considered. Notably, only trunk lean towards the affected hip was associ-
ated with pain. Trunk lean towards the affected hip may be a compensation to reduce hip loads. In contrast, trunk lean
towards the unaffected hip may be a compensation for lower abductor strength. Further study is needed to determine
whether muscle or gait training may reduce fatigue and promote PA.

Disclosure: S. Nayak, None; B. Aydemir, None; C. Huang, None; K. Foucher, None.
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Postoperative Flares and Peri-arthroscopic Management of
Immunosuppressive Medications in Patients with Rheumatic Disease

Kinjal Vasvada1, Dhruv Shankar1, Amanda Avila1, Charles Lin1, David Marulanda2, Laith Jazrawi1 and Jonathan
Samuels3, 1NYU Langone Health, New York, NY, 2NYU Langone Health, Philadelphia, 3NYU Langone, Rye Brook, NY
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Background/Purpose: To determine the rate and characteristics of postoperative flares in rheumatic disease patients
undergoing arthroscopic surgery, and the role of perioperative immunosuppression (IS) management in preventing or pro-
voking these exacerbations.

We conducted a retrospective review of arthroscopic surgeries in patients with rheumatologic disease over 11 years.
Patients taking IS at baseline and those without were matched 1:1 using propensity scores on age, sex, rheumatic disease
type, and procedure complexity. Patients taking IS at baseline were sub-divided into those remaining on IS perioperatively
versus those who held IS before surgery. Multivariable logistic regression identified risk factors for postoperative flares for
the three IS groups, and survival analysis was used to compare the probability of remaining flare-free up to 12 weeks
postoperatively.

Methods: We conducted a retrospective review of arthroscopic surgeries in patients with rheumatologic disease over
11 years. Patients taking IS at baseline and those without were matched 1:1 using propensity scores on age, sex, rheumatic
disease type, and procedure complexity. Patients taking IS at baseline were sub-divided into those remaining on IS perio-
peratively versus those who held IS before surgery. Multivariable logistic regression identified risk factors for postoperative
flares for the three IS groups, and survival analysis was used to compare the probability of remaining flare-free up to
12 weeks postoperatively.

Results: After matching,428 patients (214 on baseline IS, 214 not on baseline IS) were included, with 110 on baseline IS
remaining on it perioperatively. Rates of postoperative flares were similar for those staying on vs holding their baseline IS
(9.1% vs 9.6%) but flares were less frequent in patients not on baseline IS (1.9%). Patients who remained on perioperative
IS did not have significantly less flares compared to patients taken off perioperative IS (OR 0.764 [0.267, 2.181]; p = 0.61).
Patients not on baseline IS had a significantly higher probability of remaining flare-free up to 12 weeks (p = 0.004).

Conclusion: Rheumatic disease patients who hold IS medication before undergoing arthroscopy do not increase their risk of
flaring their autoimmune disease. Those not taking any IS at baseline have amuch lower risk of post-arthroscopic flaring, though
as a group they might harbor less of an autoimmune burden. Given the overall low observed rates of postoperative infection and
complications among our cohort, the feared trade-off between infection risk and flare risk may not hold true in arthroscopy.

Disclosure: K. Vasvada, None; D. Shankar, None; A. Avila, None; C. Lin, None; D. Marulanda, None; L. Jazrawi,
Smith and Nephew, Mitek, Arthrex; J. Samuels, None.
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The Impact of Diabetes Status on Pain and Disability Following Total Joint
Arthroplasty for Hip and Knee Osteoarthritis: Variation by Sex and Body
Mass Index

J Denise Power1, Anthony Perruccio2, J Roderick Davey2, Rajiv Gandhi2, Nizar Mahomed2, Khalid Syed2, Christian
Veillette2 and Y Raja Rampersaud2, 1Schroeder Arthritis Institute, University Health Network, Toronto, ON, Canada,
2Schroeder Arthritis Institute, University Health Network; University of Toronto, Toronto, ON, Canada
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Background/Purpose: Hip and knee total joint arthroplasties (TJA) for osteoarthritis (OA) are frequently performed surgical
procedures, representing the majority of direct expenditures for OA. TJA demand is expected to continue increasing with the
aging population. Despite their relatively high effectiveness, as many as 20% of patients continue to report residual symp-
toms post-TJA. Comorbid diabetes is common in OA. While diabetes is associated with higher rates of post-TJA complica-
tions (e.g. infection), few studies have examined diabetes impact on TJA patient-reported outcomes, with variable findings.
Given known sex and body mass index (BMI) differences in OA, TJA and diabetes, we investigated the association between
diabetes and post-TJA disability and pain, explicitly examining whether diabetes impact may differ by sex and BMI.

Methods: Patient sample underwent primary hip or knee TJA for OA from Nov 2015 to Dec 2018. All patients provided writ-
ten informed consent. Eligibility criteria: ≥35 years of age and English fluency. Exclusion criteria: acute trauma/injury, inflam-
matory arthritis, revision surgery. Patient height and weight were measured pre-surgery. Pre-surgery, patients completed
questionnaires capturing data on sociodemographic characteristics, comorbidity, symptomatic joints, opioid use and
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symptoms of depression and anxiety (HADS), and neuropathic pain (painDETECT). Hip/knee pain and disability (WOMAC)
were captured pre- and 1-year post-surgery. Patient-reported ‘non-response’ was defined as < 30% improvement in 1)
WOMAC pain and 2) WOMAC disability, at 1-year relative to pre-surgery. A series of adjusted logistic regression models
(outcome: response no vs. yes) were estimated testing interactions between diabetes, sex and BMI.

Results: The sample (626 hip, 754 knee) was 54.9% female, had a mean BMI of 30.1 (44.9% obese), and 13% reported dia-
betes. Among those with diabetes, non-response for disability and pain was 18.3% and 8.0% respectively, compared to
13.4% and 5.8% among those without. These crude non-response rates masked significant differences in diabetes impact
by sex and BMI. From adjusted analyses for both disability and pain, a significant 3-way interaction (p=0.006 and 0.0394,
respectively) between diabetes, sex, and BMI was found. Figure 1 displays the probabilities of non-response by sex, diabe-
tes and BMI for knees. For example, the probability of non-response increased with increasing BMI in men with diabetes, but
decreased with increasing BMI in women in diabetes. Findings were similar for hip patients.

Conclusion: Results suggest that variability in findings in the limited available literature may be due to differential impacts of
diabetes on TJA outcomes depending on BMI and sex. The nature of these effects suggests that a simple consideration of
the potential impact of diabetes as present vs. absent may not be sufficient, with implications for individual patients and the
large clinical OA population undergoing joint arthroplasty.

Disclosure: J. Power, None; A. Perruccio, None; J. Davey, None; R. Gandhi, None; N. Mahomed, None; K. Syed,
None; C. Veillette, None; Y. Rampersaud, Medtronic, Arthur Health Corporation.

Abstract Number: 0850

Outcomes of Patients with Juvenile Idiopathic Arthritis Following Failure
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Melissa Mannion1, Shahla Amin2, Stephen Balevic3, Colleen Correll4, Timothy Beukelman1 and , for the CARRA Registry
Investigators5, 1University of Alabama at Birmingham, Birmingham, AL, 2Childhood Arthritis and Rheumatology
Research Alliance, Washington, DC, 3Duke University, Durham, NC, 4University of Minnesota, Minneapolis, MN, 5CARRA,
Washington, DC
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Background/Purpose: Tumor necrosis factor inhibitors (TNFi) are the most commonly used first biologics to treat juvenile
idiopathic arthritis (JIA), but it is unknown what subsequent biologic medications are most effective after failure of an initial
TNFi. The objective of this study is to compare the effectiveness of using a second TNFi versus a non-TNFi following failure
of a first TNFi in routine clinical practice.

Methods:We included individuals with a primary diagnosis of non-systemic polyarticular course JIA who received a TNFi as
their first biologic medication and started a second biologic medication (index date) within 90 days of stopping the first TNFi
on or after enrollment in the Childhood Arthritis and Rheumatology Research Alliance (CARRA) Registry. Included patients
had a completed 6 month follow up visit (+/- 3 months) after the index date and prior to February 29, 2020. Patients were
excluded if they had active uveitis on the index date or if there was no Registry visit within 4 weeks of the index date. The
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primary outcome at the 6 month visit was inactive disease (ID) and minimal disease activity (MiDA) defined by the clinical juve-
nile arthritis disease activity score (cJADAS; cJADAS ID < 2.5 and cJADAS MiDA < 5). Missing data was accounted for by
fully conditional specification multiple imputation. Propensity scores (PS) for likelihood of being in the second TNFi group
were calculated by logistic regression with covariates from index date including active and limited joint count, physician
and parent global assessment, childhood health assessment questionnaire, pain, erythrocyte sedimentation rate, time from
diagnosis to index date, time from diagnosis to start of 1st TNFi, sex, JIA category, methotrexate use, glucocorticoid use,
cJADAS, first TNFi, index date calendar year, history of uveitis. We used logistic regression to compare outcomes at the
6 month visit after switch to a second TNFi versus non-TNFi unadjusted and adjusted for PS quintile.

Results: Among 216 individuals with polyarticular course JIA included in the study, most received etanercept (84%) as first
biologic and most stopped first TNFi for ineffectiveness (74%). 183 (85%) started a second TNFi and 33 (15%) started a non-
TNFi. Adalimumab was the most common 2nd biologic (71% overall, 84% of 2nd TNFi) and tocilizumab was the most com-
mon non-TNFi 2nd biologic (9% overall, 58% of non-TNFi). On the index date, 56% of patients had used MTX (55% 2nd TNFi
and 58% non-TNFi) and 12% of patients used glucocorticoids (11% 2nd TNFi and 15% non-TNFi). There was no difference
in meeting cJADAS ID or MiDA criteria by treatment group even after adjusting for PS quintile.

Table 1: Characteristics of patients with polyarticular course JIA starting a second biologic (2nd TNFi or non-TNFi) following failure of an initial TNFi.
(Abbreviations: TNFi – tumor necrosis factor inhibitor, IQR – interquartile range, Oligo – oligoarticular, RF – rheumatoid factor, poly – polyarticular,
AJC – active joint count, LJC – limited joint count, CHAQ – childhood health assessment questionnaire, PGA – physician global assessment, PtGE
– patient/parent global assessment of wellbeing, cJADAS – clinical juvenile arthritis disease activity score, MTX – methotrexate)
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Conclusion: Among polyarticular course JIA patients in a large North American registry following failure of a 1st TNFi, switch
to a 2nd TNFi was more common than switch to a non-TNFi. There were no differences between those starting a 2nd TNFi or
non-TNFi in achieving cJADAS ID or MiDA after 6 months. More research is necessary to determine which patients would
benefit from change in treatment mechanism.

Disclosure: M. Mannion, None; S. Amin, None; S. Balevic, Purdue Pharma, UCB; C. Correll, None; T. Beukelman,
Novartis, UCB; ,. for the CARRA Registry Investigators, None.
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Background/Purpose: The ACR Pediatric Criteria (ACR Pedi) contains a core set of outcome variables, including a mea-
sure of functional ability, to evaluate improvement over time amongst children with juvenile idiopathic arthritis (JIA). This study
evaluates the responsiveness between the patient-reported Childhood Health Assessment Questionnaire (CHAQ) and
newer Patient-Reported Outcomes Measurement Information Systems (PROMIS) upper extremity and mobility short-form
measures.

Methods: Subjects with JIA enrolled within the Childhood Arthritis and Rheumatology Research Alliance (CARRA) Registry
which had consecutive visits with non-missing CHAQ, PROMIS upper extremity, and PROMIS mobility t-scores were
included. The percent of subjects attaining ACR Pedi 30, 50, 70, 90, 100 for each respective physical function measure
across visits was evaluated using descriptive statistics and Chi square. Pearson correlation evaluated association between
CHAQ and PROMIS measures.

Results: There were 2811 subjects across 6031 visits with a median age 7.5 years [IQR 4.8, 13.0] and 76% were female.
Oligoarticular (40%) and polyarticular rheumatoid factor negative (32%) were the most common JIA subtypes. Patients

Table 2: Logistic regression estimates for meeting cJADAS ID or cJADAS MiDA at 6-months for patients with polyarticular course JIA following
start of a 2nd biologic, referent group are those who started a non-TNFi. Models are adjusted for PS quintiles.
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rather than parents completed questionnaires at 43% of visits. CHAQ scores of zero were present in 1935 (32%) visits,
whereas maximum mobility and upper extremity scores were seen in only 214 (4%) and 522 (9%) visits, respectively. There
was no change in CHAQ, mobility, or upper extremity scores across 1775 (29%), 1882 (31%), and 1501 (25%) visits,
respectively. The median CHAQ, mobility, and upper extremity scores were 0.375 [IQR 0, 1], 43 [37, 56], and 40 [31, 55].
An ACR Pedi 30 was attained 32% of visits when using CHAQ, but only 12% and 20% of visits when using PROMIS mea-
sures (Table). There were statistically significant associations between CHAQ and both PROMIS measures, respectively,
for each ACR Pedi percent improvement (all p< 0.01). There were moderate negative correlations between CHAQ and PRO-
MIS upper extremity (-0.65, p< 0.01) as well as CHAQ and PROMIS mobility (-0.47, p< 0.01).

Conclusion: Although improvement was more common when utilizing the CHAQ physical function measure, most subjects
did not meet criteria for ACR Pedi score of 30% improvement using any measure. PROMIS short forms appear to be more
responsive to change given the properties and distributions of these measures. Additional research is needed on how to
best utilize new patient-reported physical function measures within pediatric rheumatology.

Disclosure: A. Taxter, None; L. Schanberg, UCB, Sanofi; M. Natter, None; f. Registry investigators, None.
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Development, Refinement and Weighting of Candidate Criteria for Axial
Disease in Juvenile Spondyloarthritis: An International Collaboration

Pamela Weiss1, Timothy Brandon2, Amita Aggarwal3, Ruben Burgos vargas4, Robert Colbert5, Gerd Horneff6, Rik Joos7,
Ronald Laxer8, KirstenMinden9, Angelo Ravelli10, Nicola Ruperto11, Judith Smith12, Matthew Stoll13, Shirley Tse8, Filip Van
den bosch14, Walter PMaksymowych15, Robert G Lambert16, David Biko17, Nancy Chauvin18, Michael Francavilla17, Jacob
Jaremko16, Nele Herregods19, Ozgur Kasapcopur20, Mehmet YILDIZ21 and Alison Hendry22, 1Children’s Hospital of
Philadelphia, GlenMills, PA, 2Children’s Hospital of Philadelphia, Philadelphia, PA, 3Sanjay Gandhi Postgraduate Institute
of Medical Sciences, Lucknow, India, 4hospital general de mexico, Ciudad de México, Mexico, 5NIH/NIAMS, Bethesda,
MD, 6Pediatrics, Asklepios Klinik Sankt Augustin GmbH, Sankt Augustin, Germany, 7Ghent University Hospital, Basel,
Switzerland, 8Division of Rheumatology, The Hospital for Sick Children; Child Health Evaluative Services, SickKids
Research Institute; Department of Paediatrics, University of Toronto, Toronto, ON, Canada, 9Charité Universitätsmedizin
Berlin, Berlin, Germany, 10Department of Neurosciences, Rehabilitation, Ophthalmology, Genetic andMaternal Infantile
Sciences (DINOGMI) University of Genoa, Italy,Scientific Direction, IRCCS Istituto Giannina Gaslini, Genova, Italy, 11IRCCS
Istituto Giannina Gaslini; PRINTO, Clinica Pediatrica e Reumatologia, Genova, Italy, 12University of Wisconsin, Madison,
WI, 13University of Alabama at Birmingham, Birmingham, AL, 14Department of Internal Medicine and Paediatrics, Ghent
University and VIB Centre for Inflammation Research, Ghent, Belgium, 15Department of Medicine, University of Alberta,
Edmonton, AB, Canada, 16University of Alberta, Edmonton, AB, Canada, 17University of Pennsylvania, Philadelphia, PA,
18Penn State Health, Hershey, PA, 19Ghent University Hospital, Ghent, Belgium, 20Istanbul University-Cerrahpaşa,
Cerrahpaşa Medical School, Istanbul, Turkey, 21Istanbul University-Cerrahpaşa, Istanbul, Turkey, 22Middlemore Hospital,
Auckland
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Background/Purpose: The lack of classification criteria for axial disease hinders the conduct of clinical trials for juvenile
spondyloarthritis (JSpA). We aimed to develop candidate classification criteria to identify a homogeneous group of JSpA
and axial disease for entry into clinical studies. These criteria are not intended to capture all possible subjects, but instead
most patients with shared key features of axial disease.
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Methods:Clinical factors relevant for distinguishing JSpA with axial disease from other similar conditions were identified dur-
ing item generation/reduction exercises and then collected on a standardized case report form for 304 cases with JSpA and
suspected axial disease from 6 international centers; all had an MRI with views of the pelvis reviewed by a team of musculo-
skeletal imaging experts. Clinical SpA experts (N=14) reviewed each patient and rated the likelihood the case represented
JSpA with axial disease on a scale of -3 to +3. 20 cases representing the full spectrum of ratings were then scored and
rank-ordered. The clinical expert panel reviewed the interrater agreement of case ranking, refined the criteria definitions
and domain levels, and participated in a multi-criterion decision analysis exercise to generate relative weights of the criteria.
Next, 30 cases from the derivation cohort were scored and ranked using the relative weights for each domain. Experts inde-
pendently determined the score or “threshold” below which they were no longer confident that a patient should be classified
as having axial disease. Results of this exercise were discussed and a provisional threshold score for classification was
achieved by consensus.

Results: The preliminary axial disease criteria for juvenile SpA included the Paediatric Rheumatology International Trials
Organization (PRINTO) provisional criteria for enthesitis/spondylitis-related juvenile idiopathic arthritis (JIA) or a rheumatolo-
gist diagnosis of JSpA as entry criteria as well as additive weighted criteria for 7 domains: sacroiliac joint (SIJ) active inflam-
mation on imaging, SIJ structural lesions on imaging, pain chronicity, pain pattern, pain location, morning stiffness, and
genetics. Interrater agreement of the pre-consensus meeting case rankings was poor with a Kendall’s correlation coefficient
of 0.23. The multi-criterion decision analysis was repeated for the imaging domains when initial criteria weighting was not in
accordance with the expert panel’s opinion. The multi-criterion decision analysis involved a total of 58 pairwise decisions
agreed upon by expert consensus. After criteria weights and additive scores were re-calculated, experts reached consen-
sus for axial disease in juvenile SpA for all cases scoring ≥55.

Conclusion: Using an iterative process, the JSpA axial disease criteria definitions were refined, preliminary weights were
generated, and a provisional threshold score for classification was determined. The most heavily weighted domains were
active inflammation and structural lesions on imaging. Imaging typical of sacroiliitis was necessary, but not sufficient without
any clinical criterion, to surpass the axial disease classification threshold.

Levels within each domain are mutually exclusive. Highest level achieved within each domain contributes to the overall score.
Scores ≥55 were deemed consistent with classification of axial disease. *Unequivocal evidence of active lesions typical of
sacroiliitis on MRI of the sacroiliac joints: Subchondral bone marrow edema detectable in ≥3 sacroiliac joint quadrants on
pelvic MRI which includes fluid sensitive sequences and semicoronal coronal slices through the cartilaginous portion of the
joint. ^Unequivocal evidence of structural lesions typical of sacroiliitis on MRI of the sacroiliac joint: Any of the following
lesions present on pelvic MRI (which includes T1-weighted sequences and semicoronal coronal slices through the cartilag-
inous portion of the joint): erosion in ≥3 quadrants or any of the following in ≥2 quadrants: sclerosis, fat lesion, backfill,
ankylosis.

Disclosure: P. Weiss, None; T. Brandon, None; A. Aggarwal, None; R. Burgos vargas, None; R. Colbert, Eli Lilly;
G. Horneff, Roche, Pfizer, Novartis, Merck/MSD, Eli Lilly, AbbVie/Abbott; R. Joos, None; R. Laxer, Eli Lilly, Novartis,
sanofi, sobi; K. Minden, Novartis, Pfizer, Bristol-Myers Squibb(BMS), Roche, Biogen; A. Ravelli, None; N. Ruperto,
2 Bridge, Amgen, AstraZeneca, Aurinia, Bayer, Brystol Myers and Squibb, Celgene, inMed, Cambridge Healthcare
Research, Domain Therapeutic,, EMD Serono, Glaxo Smith Kline, Idorsia, Janssen, Eli Lilly, Novartis, Pfizer, Sobi,
UCB; J. Smith, None; M. Stoll, Novartis; S. Tse, None; F. Van den bosch, AbbVie, Lilly, Galapagos, Janssen, Merck,
Novartis, Pfizer, UCB, Amgen, Bristol-Myers Squibb(BMS), Celgene; W. Maksymowych, AbbVie, Boehringer-Ingel-
heim, Celgene, Eli Lilly, Galapagos, Janssen, Novartis, Pfizer, UCB, CARE Arthritis Limited; R. Lambert, Calyx, CARE
Arthritis, Image Analysis Group; D. Biko, None; N. Chauvin, None; M. Francavilla, None; J. Jaremko, None;
N. Herregods, None; O. Kasapcopur, None; M. YILDIZ, None; A. Hendry, None.
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Alberta, Edmonton, AB, Canada, 2Department of Paediatric Radiology, The Royal Children’s Hospital Melbourne,
Melbourne, Australia, 3Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, 4Department of Diagnostic
Imaging, SickKids, University of Toronto, Toronto, ON, Canada, 5PRI Research Institute, Bad Bramstedt, Germany,
6Rheumatology Service, Royal Children’s Hospital, Melbourne, Melbourne, Australia, 7Emma Children’s Hospital, Dept
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Background/Purpose: The evaluation of the sacroiliac joints (SIJ) in children with Juvenile Idiopathic Arthritis (JIA) increas-
ingly relies on the use of MRI since radiography is unreliable and insensitive to change. This is particularly germane to clinical
trials which require objective measures of inflammation and structural damage that are responsive within the placebo-
controlled portion of the trial and enable discrimination between active therapy and placebo. The OMERACT JAMRI working
group has defined a spectrum of MRI lesions in the SIJ that can be included in a scoring method intended for application in

Table 1. Descriptive data for MRI lesions in the SIJ of 50 subjects with JSpA. *N=29
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clinical research and trials. We aimed to assess the reliability of their detection and the impact of systematic calibration before
deciding which lesions should be retained for the final scoring method.

Methods:MRI scans from a retrospective cohort of 50 children who had a rheumatologist JSpA diagnosis and had MRI for
diagnostic evaluation of axial disease. To enable SIJ quadrant-based scoring according to rules developed by the Spondy-
loarthritis Research Consortium of Canada (SPARCC), all MRIs included semi-coronal slices through the cartilaginous part of
the joint using fluid sensitive and T1-weighted sequences and 29 additionally included contrast-enhanced scans. MRIs were

Table 3. Inter-reader Reliability of 6 readers for Structural MRI lesions in the SIJ of 50 subjects with JSpA. *Reliability is provided as intraclass cor-
relation coefficient

Table 2. Inter-reader Reliability of 6 readers for Inflammatory MRI lesions in the SIJ of 50 subjects with JSpA. *Reliability is provided as intraclass
correlation coefficient unless indicated otherwise † kappa values
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reviewed by 6 readers (4 MSK radiologists, 1 adult and 1 pediatric rheumatologist). MRI evaluation of the SIJ was based on
standardized lesion definitions that represented a mix of definitions from ASAS and the OMERACT JAMRI working group.
Prior to the scoring exercise, readers scored MRI scans from the SPARCCRETIC SIJ inflammation and structural damage cal-
ibration modules comprised of 50 DICOM axSpA cases with baseline and follow up scans on an online scoring interface.
Continuous visual real-time feedback regarding concordance/discordance of scoring per SIJ quadrant with SPARCC MRI
expert readers is provided by a color-coding scheme. Reliability is assessed in real-time by intra-class correlation coefficient
(ICC), and cases are scored until pre-specified proficiency targets for ICC are attained.

Results: All readers achieved proficiency targets for scoring BME and fat lesions using the SPARCCRETIC calibration modules
but only 3 attained proficiency for all structural lesions. BME was detectedmost frequently, especially on fluid sensitive as com-
pared to contrast-enhanced sequences (Table 1). Capsulitis and inflammation in an erosion cavity were also detectedmore fre-
quently on fluid-sensitive versus contrast-enhanced sequences. Erosion was the most frequent structural lesion, while fat
lesion, backfill, and ankylosis were reported in < 20% of cases by majority read. Very good reliability was evident for BME,
was superior to detection of osteitis, and did not change with calibration (Table 2). Calibration was effective in enhancing the
reliability of detection of complex structural lesions such as erosions, backfill, and inflammation in an erosion cavity (Table 3).

Conclusion: Inflammatory lesions on MRI are detected more frequently and more reliably on fluid-sensitive than contrast-
enhanced sequences. Systematic calibration can enhance reliability for detecting complex structural lesions such as erosion
and backfill.

Disclosure: W. Maksymowych, AbbVie, Boehringer-Ingelheim, Celgene, Eli Lilly, Galapagos, Janssen, Novartis, Pfi-
zer, UCB, CARE Arthritis Limited; N. Varma, None; A. Meyers, Amirsys/Elsevier, Pfizer; J. Stimec, None;
N. Tzaribachev, None; J. Akikusa, None; T. Otobo, None; M. von Rossum, None; A. Doria, None;
N. Herregods, None.
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Background/Purpose: Uveitis is a frequent complication of juvenile idiopathic arthritis (JIA) and juvenile spondyloarthritis
(jSpA), and diagnosis is often challenging. The importance of uveitis relates to potential complications, and prognosis
depends on early recognition and treatment. The aim of this study is to evaluate the prevalence and risk factors for compli-
cations associated with uveitis in patients with JIA and jSpA.
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Methods: A longitudinal, monocentric cohort study that included patients diagnosed with JIA and jSpA, who developed
uveitis. Demographic, laboratory, and clinical data were collected including complications of uveitis, HLA-B27, antinuclear
antibodies, erythrocyte sedimentation rate, C-reactive protein, visual acuity and DMARD treatment. Follow-up was 5 years
after uveitis’ diagnosis. Comparison between groups (complicated versus uncomplicated uveitis) was evaluated using chi-
square, t test and Mann-Whitney test. Logistic regression was performed to determine predictors of complications.

Results: A total of 270 patients were evaluated, of which 37 patients (13.7%) had uveitis and were included in this study.
Twenty patients were female (54.1%), age 11.9±8.7 years at diagnosis of jSpA/JIA and 15.3±9.9 years at diagnosis of uve-
itis. Twenty-seven patients (73.0%) had a diagnosis of JIA (23 with oligoarticular disease) and in 12 patients (32.4%) uveitis
was the first manifestation of the rheumatic disease. Fifteen (40.5%) patients exhibited complications during follow-up
period, namely cataract (n=11), synechiae and ocular hypertension (n=7), keratopathy (n=6), vitritis (n=3), retinal detachment
(n=2), hemovitreous and glaucoma (n=1). Eleven patients (29.7%) underwent ophthalmologic surgery.

Comparisons between complicated versus uncomplicated uveitis patients showed that complications were significantly
more frequent in those who had uveitis as the initial presentation (53.3% vs 18.2%, p=0.04), diagnosis of JIA (93.3% vs
59.1%, p=0.03), a younger age at diagnosis of uveitis (8.9 ± 5.7 vs 17.7 ± 10.1, p=0.01) and age at the diagnosis of rheu-
matic disease (5.4 ± 4.6 vs 14.3 ± 8.7, p=0.01); no significant differences were found between the groups in the other vari-
ables studied.

Univariate logistic regression analysis showed that JIA (OR 9.69, CI 1.07-87.44, p=0.04), presentation as uveitis (OR 5.14,
CI 1.17-22.69, p=0.03), age at diagnosis of jSpA/JIA (OR 0.88, CI 0.79-0.98, p= 0.02) and age of uveitis (OR 0.90, CI
0.82-0.99, p=0.02) were predictors of complications. When adjusting for age of uveitis, age at diagnosis and JIA, uveitis
as first manifestation of rheumatic disease was found to be an independent predictor of complications (OR 101.77, CI
3.08-3358.7, p=0.01)

Conclusion: Ophthalmologic complications of uveitis occur in a significant percentage of patients with JIA and jSpA. The initial
presentation of rheumatic disease as uveitis is significantly associated with the occurrence of uveitis complications, so it is essen-
tial that there is a collaboration between ophthalmologist and rheumatologist in the diagnosis and treatment of these patients.

Disclosure: F. Pinheiro, None; M. Leuzinger-Dias, None; B. Fernandes, None; D. Fonseca, None; J. Vilaça, None;
L. Figueira, None; I. Brito, None.
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Background/Purpose: Current recommendations suggest treatment escalation for juvenile idiopathic arthritis (JIA) until the
disease activity target is reached, ideally inactive or low disease activity. Our objective was to compare patient reported out-
comes (PRO) 6 months after maximally tolerated disease activity level.

Methods:We included all individuals enrolled with non-systemic JIA in the Childhood Arthritis and Rheumatology Research
Alliance (CARRA) Registry from 2015-2019. The maximally tolerated disease activity level was determined at registry visits
where there had been no medication change for >180 days prior to and 60 days following the visit (index visit). Individuals
could contribute more than one observation but were excluded for a medication change between the index and 6 month fol-
low up visit. Individuals were considered to have polyarticular (poly) course if cumulative joint count was >4 and oligoarticular
(oligo) course if total joint count was <4 at the index visit. Disease activity was classified based on the clinical Juvenile Arthritis
Disease Activity Score (cJADAS) inactive disease (ID; oligo <1.1, poly <2.5), cJADAS low disease activity (LDA; oligo <2, poly
<3.8), the American College of Rheumatology (ACR) provisional criteria for clinical inactive disease (ACRCID) and the ACR
preliminary criteria for clinical inactive disease (Wallace). Change in outcome variables (Patient Reported Outcomes Mea-
surement Information System [PROMIS] pain interference, mobility, and pediatric global health, active joint count [AJC],
patient global assessment score, and childhood health assessment questionnaire [CHAQ]) from index to 6 month visit
was stratified by disease activity status at the index visit and presented as absolute change (Table 1). Relative improvement
or worsening in outcome variables was determined by measure specific minimal clinical important difference (MCID) and the
association with tolerated disease activity state was compared by descriptive statistics.

Results: There were 6,235 individuals with JIA and 16,240 observations included. The tolerated disease activity state was
cJADAS ID in 35%, cJADAS LDA in 41%, ACRCID in 29%, and Wallace criteria in 33% of observations. At the index visit
for all patients the median (interquartile range; IQR) pain interference was 49 (40.6, 56.6, n=6359), mobility was
56 (43, 58.5, n=6670), and global health was 42.1 (37.9, 45.7, n=8445). cJADAS ID, cJADAS LDA, ACRCID, and Wallace
were all associated with better pain interference, mobility and global health scores at the index visit compared to not meeting

Table 1: Baseline values and absolute change from index visit to 6 month follow up visit by index visit disease activity status
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criteria for ID or LDA, and the median change at 6 months was less than the MCID for all groups. The relative worsening or
improvement in each PROMIS measure was similar between ID and LDA definitions.

Conclusion: Individuals with JIA often have higher than ID or LDA at the time of no medication change and have a lower
global health than population norms. There were similar frequency of worsening for all measures and tolerated disease activ-
ity states; these results do not suggest preference of one criteria set over another. Individuals who do not meet ID or LDA
criteria are more likely to improve than worsen after 6 months.

Disclosure: M. Mannion, None; F. Xie, Bendcare; T. Beukelman, Novartis, UCB; J. Curtis, AbbVie/Abbott, Amgen,
ArthritisPower, Aqtual, Bendcare, Bristol-Myers Squibb(BMS), CorEvitas, FASTER, GlaxoSmithKlein(GSK), Illumina-
tionHealth, Janssen, Labcorp, Eli Lilly, Myriad, Novartis, Pfizer, Sanofi, Scipher, Setpoint, UCB, United Rheumatology;
,. for the CARRA Registry Investigators, None.
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Lori Tucker1, Jaime Guzman2, Lamia Hayawi3, Nick Barrowman3, Heather Macdonald4, Kristin Houghton5, David
Cabral6, Bianca Lang7, Dax Rumsey8, Elizabeth Stringer9, Shirley Tse10, Roberta Berard11, Claire Leblanc12, Tommy
Gerschman13, Liane Heale14, Karen Watanabe-Duffy15, Sarah Campillo12, Natalie Shiff16 and Ciaran Duffy17, 1British
Columbia Children’s Hospital, Vancouver, BC, Canada, 2University of British Columbia and BC Children’s Hospital,
Vancouver, BC, Canada, 3Children’s Hospital of Eastern Ontario Research Institute, Ottawa, ON, Canada, 4University of
British Columbia, Vancouver, BC, Canada, 5University of British Columbia - Vancouver, Vancouver, BC, Canada, 6BC
Children’s Hospital and University of British Columbia, Vancouver, BC, Canada, 7Dalhousie University - Halifax, Halifax,
NS, Canada, 8Stollery Children’s Hospital, Edmonton, AB, Canada, 9IWK Hospital, Halifax, NS, Canada, 10Division of
Rheumatology, The Hospital for Sick Children; Child Health Evaluative Services, SickKids Research Institute; Department
of Paediatrics, University of Toronto, Toronto, ON, Canada, 11London Health Sciences Centre, London, ON, Canada,
12McGill University, Montréal, QC, Canada, 13University of British Columbia - Vancouver, North Vancouver, BC, Canada,
14McMaster University, Oakville, ON, Canada, 15Children’s Hospital of Eastern Ontario, Ottawa, ON, Canada, 16Janssen
Scientific Affairs, LLC, Horsham, PA, USA/ Department of Community Health and Epidemiology, College of Medicine,
University of Saskatchewan, Saskatoon, Canada, Philadelphia, PA, 17University of Ottawa, Ottawa, ON, Canada

Table 2: Relative change in variables from index to 6 month follow up visit stratified by disease activity state classification at index visit. Minimal clin-
ical important difference for each variable were determined to be: pain interference improvement -3 and worsening +3, mobility and global health
improvement +3 and worsening -3.
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Background/Purpose: Participation in physical activity (PA) is a concern of children with JIA , however, factors associated
with PA in these children are incompletely understood. LEAP is a Canada-wide prospective research program focused on
studying PA in relation to disease and other factors in children with JIA. Our objectives are to examine the associations of
a) patient characteristics with level of PA and b) PA with JIA disease-related factors at baseline study entry.

Methods: Children with definite JIA, age 8-16 y, seen at 12 Canadian pediatric rheumatology centres from 2012-2016 were
enrolled in LEAP. Participants were either newly diagnosed within 6 mo, or had > 6 mo of established disease after
diagnosis. Data collected included clinical and demographic data, active joint count, physician/parent global assessment,
measures of fatigue (PedsQL Fatigue Scale), pain, function (JAQQ Gross motor scale), and health related quality of life
(JAQQ). JIA activity was measured by calculated cJADAS10 (Juvenile Arthritis Disease Activity Score). PA is the primary out-
come of the study, measured by a valid self report tool, The Physical Activity Questionnaire (PAQ; Child age 8-13 and Ado-
lescent age 14-17 versions). Sex and age-specific z-scores for the PAQ were calculated using a normative population. Child
self-report of sport/athletic competence was measured by the Child and Youth Physical Self Perception Profile (CY-
PSPP). Parental PA was measured by the International PA Questionnaire. In addition to descriptive statistics, we fit 2 linear
regression models to examine associations between disease activity, disease related variables, and PA.

Results: 573 participants were included; 164 newly diagnosed JIA, 409 established JIA. Newly diagnosed participants had
higher JIA disease activity (cJADAS10 median 6.0, IQR 3.2,11.6) and higher functional impairment (JAQQ Gross Motor
score median 3.2, IQR 1.8,4.8) compared with those with established disease (cJADAS10 median 1.0, IQR 0.0,4.2; JAQQ
Gross Motor score median 1.6,IQR 1.0, 3.0). Mean PAQ z-score was lower in both JIA groups compared with healthy chil-
dren, with mean -0.5 (SD 1.2) for newly diagnosed and mean -0.1(SD 1.2) for established disease; a z-score of -2 or lower
was found in 5% of each JIA group vs 2.5% in the reference group. Children with higher cJADAS10 scores and those newly
diagnosed had lower PAQ z-scores. Higher parent PA and higher self report child athletic competence was associated with
higher PA (Table 1). High levels of fatigue had the strongest association with low PA in a model of disease related factors.
Higher pain score was associated with lower PA, but less significant after adjustment. The gross motor score of JAQQ

Table 1. Model A- Association of disease activity and non-disease related factors with PA in JIA (non-significant factors: parental level of educa-
tion, median household income, season of the year based on school year, male sex)
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associated with PA, and there was a trend toward lower PA in children with enthesitis. (Table 2)Conclusion: PA is lower in
children with JIA compared with healthy peers, particularly in children newly diagnosed with high disease activity. Parental
PA was positively associated with PA of children with JIA, as well as children’s self reported competence for exercise.
Fatigue, more than pain, has a strong negative association with PA in JIA. Analysis of the longitudinal trajectory of PA in chil-
dren with JIA in the LEAP study will provide further insights.

Disclosure: L. Tucker, None; J. Guzman, None; L. Hayawi, None; N. Barrowman, None; H. Macdonald, None;
K. Houghton, None; D. Cabral, None; B. Lang, Moderna; D. Rumsey, None; E. Stringer, None; S. Tse, None;
R. Berard, None; C. Leblanc, None; T. Gerschman, None; L. Heale, None; K. Watanabe-Duffy, None;
S. Campillo, None; N. Shiff, Janssen Scientific Affairs, LLC, Johnson & Johnson, AbbVie, Gilead; C. Duffy, None.

Abstract Number: 0857

Consensus-Driven Definition for Unequivocal Sacroiliitis on Radiographs
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Background/Purpose: Radiographs are neither sensitive nor reliable in assessment of axial disease in juvenile spondyloar-
thritis (JSpA). However, they are still performed in some areas due to difficulty in accessing MRI. We aimed to define criteria
for unequivocal evidence of sacroiliitis on pelvic radiography in skeletally immature youth for use in classification criteria.

Methods: Subjects were a retrospective cohort of JSpA and symptom onset prior to age 18 years. All subjects had an MRI
as part of a diagnostic evaluation for axial disease; a subset of subjects also had a pelvic radiograph. Six musculoskeletal

Table 2. Model B: Association of PA with JIA disease activity and related factors
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imaging experts, blinded to clinical details, reviewed the radiographs and graded them using the modified New York (mNY)
criteria. Agreement was assessed using random effects intraclass correlation coefficient (ICC). Next, the imaging team
underwent an iterative consensus process to define ”unequivocal sacroiliitis” on radiography in skeletally immature youth.
Radiographs with a non-zero mNY grade by ≥2 raters in ≥1 joint were reviewed for presence/absence of “unequivocal
sacroiliitis”. Interrater agreement was assessed with Fleiss’ kappa statistic. The exercise was repeated 6 months later to
assess intra-rater agreement. The performance of the novel definition was tested using 2 reference standards ascertained
by MRI: 1) Global assessment of “Are there structural lesions typical of axial SpA?”, and 2) structural lesion definitions for
MRI typical of juvenile axial disease (erosion in ≥3 sacroiliac joint SIJ) quadrants or ≥1 of the following lesions in ≥2 SIJ quad-
rants: sclerosis, fat lesion, backfill, ankylosis).

Results: Radiographs from 119 subjects, 61%male, median age 14.7 years, had an AP pelvic radiograph available for scor-
ing. The frequency of radiographs meeting the mNY criteria are shown in Table 1. The ICC was fair among raters for joints
with at least a non-zero grade in ≥1 joint (0.45, 95% CI: 0.34-0.57). “Unequivocal sacroiliitis” by radiograph in skeletally
immature youth was defined as “Unequivocal lesion (erosion, sclerosis, or ankylosis [partial or complete]) that must include
at least one iliac bone. When sclerosis is present in isolation, if measurable, should extend ≥5mm from the joint surface. The
decision may be influenced by the presence of other lesions, which in themselves do not suffice to meet the criterion.” Exam-
ples of radiographs with “unequivocal sacroiliitis” are shown in Figure 1. Eighteen radiographs were assessed using the con-
sensus definition (Table 1). Nine (50%) radiographs were rated as “unequivocal sacroiliitis” by a majority and Fleiss’ kappa
was good at 0.61 (95% CI: 0.41-0.80). Intra-rater reliability ranged from 0.37 to 0.89, with 50% of raters achieving a kappa
>0.8. The novel definition achieved 100% specificity using both MRI reference standards (Table 2).
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Conclusion:We propose the first consensus-derived definition of unequivocal sacroiliitis by radiography in skeletally imma-
ture youth. This definition had better interrater reliability than the mNY and 100% specificity using two MRI reference stan-
dards. This definition has applicability to JSpA axial disease classification criteria when MRI is unavailable.^N=joint,
*=subject; mNY criteria positive= unilateral grade 3-4 or bilateral grade 2-4

Examples of radiographs with “unequivocal sacroiliitis” as indicated by definite erosions of both iliac bones (A and B; arrows)
and definite iliac sclerosis (A; dashed arrow).

Disclosure: P. Weiss, None; T. Brandon, None; R. Lambert, Calyx, CARE Arthritis, Image Analysis Group; D. Biko,
None; N. Chauvin, None; M. Francavilla, None; N. Herregods, None; A. Hendry, None; W. Maksymowych, AbbVie,
Boehringer-Ingelheim, Celgene, Eli Lilly, Galapagos, Janssen, Novartis, Pfizer, UCB, CARE Arthritis Limited.
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Predicting the Occurrence of Drug-Free Inactive Disease Two Years After
Diagnosis of Non-Systemic Juvenile Idiopathic Arthritis

MelissaMannion1, Chen Chen2, Olha Halyabar3, Susan Paetkau4, Tingting Qiu5 and Bin Huang6, 1University of Alabama
at Birmingham, Birmingham, AL, 2Cincinnati Children’s Hospital Medical Center, Taipei, Taiwan, 3Children’s Hospital/
Boston Medical Center, Boston, MA, 4The Hospital for Sick Children, Toronto, ON, Canada, 5Cincinnati Children’s
Hospital Medical Center, Cincinnati, OH, 6Cincinnati Children’s Hospital Medical Center, Cinciannati, OH
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Background/Purpose: The goal of treatment for juvenile idiopathic arthritis (JIA) is inactive disease (ID), but the optimal
treatment for each patient to maximize ID and minimize overtreatment is unknown. The objective of this study was to assess
if clinical measures could predict the onset of ID or drug-free inactive disease (DFID) within 2 years of diagnosis of non-
systemic JIA.

Methods: Using an inception cohort from a large pediatric rheumatology clinic in the US from 2009 to 2020, we identified
patients with non-systemic JIA in the electronic health record (EHR) with ≥2 clinical visits and ≥2 years of follow up following
diagnosis. JIA category at baseline is reported; oligoarticular (oligo), rheumatoid factor (RF) - polyarticular (poly), RF+ poly,
and all other non-systemic. A published model was used to calculate probability of severe disease course (1). Medications
were classified into systemic corticosteroids, non-biologic (nb) disease modifying anti-rheumatic drug (DMARD), biologic
(b) DMARD, and intra-articular corticosteroid injections. ID was defined as no active joint count (AJC), no enthesitis, no active
uveitis, and physician global (PGA) < 1. Relative change in disease activity in the 3 months following diagnosis was reported
by the treating physician. Descriptive statistics and Kaplan-Meier curves for time to ID and DFID were calculated based on
baseline characteristics. Cox Proportional hazard (CoxPH) modeling was used to evaluate the effect of baseline characteris-
tics and initial medication use (1st year) on onset of ID and DFID. The bivariate relationship between time to ID and covariates
were plotted by individual patient in a heatmap.

Results: 605 patients with JIA were included (Table 1). By 1(2) years post diagnosis, 52(73)% and 28(42)% achieved ID and
DFID respectively. Time to 1st ID or DFID is significantly different (Log-rank test P=0.001 for ID; P< .0001 for DFID) by cate-
gory; median (95% CI) time to ID and DFID in oligo 0.76 years (0.63, 0.90), 1.65 (1.08, 2.24), RF- poly 1.23 (1.01, 1.49), 5.04
(3.21, 7.83), RF+ poly 1.36 (0.63, 2.79), >2.22, and other types 0.90 (0.73, 1.17), 2.88 (1.99, 4.68). Of 30 RF+ poly patients
only 10 achieved DFID, the median time to DFID could not be estimated. JIA category was not significant in multivariable
CoxPH analyses, but lower cJADAS, shorter time from symptoms to diagnosis, improvement at the second visit, and private

Table 1: Patient and disease characteristics at the time of diagnosis and medication use in the 12 months following diagnosis stratified by JIA cat-
egory. Values are median (IQR) or n (%). All p-values <0.0001
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insurance were significantly associated with sooner time to ID (Table 2). Less DMARD use (b and nb) was associated with
sooner DFID, but more bDMARD use was associated with sooner ID.

Conclusion: In the two years after diagnosis, 73% of JIA patients achieved ID and 42% achieved DFID. There are disease
characteristics associated with sooner time to ID and DFID, but further research is needed to predict medication needs for
patients with JIA.1. Guzman J, Henrey A, Loughin T, Berard RA, Shiff NJ, Jurencak R, et al. Predicting Which Children with
Juvenile Idiopathic Arthritis Will Not Attain Early Remission with Conventional Treatment: Results from the ReACCh-Out
Cohort. J Rheumatol. 2019;46(6):628-35.

Table 2: Adjusted hazards ratios (HR) for the effect of baseline characteristics and medication use in the 12 months following diagnosis on time to
ID or DFID. Medication use was >50% in the first year.
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Systemic Juvenile Idiopathic Arthritis Associated Lung Disease in Europe

Claudia Bracaglia1, FrancescaMinoia2, Christoph Kessel3, Sebastiaan Vastert4, Manuela Pardeo1, Alessia Arduini1, Ozge
Basaran5, Nural kiper6, Mikhail Kostik7, Mia Glerup8, Sarka Fingerhutova9, Roberta Caorsi10, AnnaCarin Horne11,
Giovanni Filocamo12, Helmut Wittkowski3, Marija Jelusic13, Jordi Anton14, Samira Khaldi-Plassart15, Alexandre Belot16,
Gerd Horneff17, Seraina Palmer Sarott18, Elvira cannizzaro Schneider18, Pavla Dolezalova9, Angelo Ravelli19, Seza Ozen20

and Fabrizio De Benedetti1, 1Division of Rheumatology, IRCCS Ospedale Pediatrico Bambino Gesu’, Rome, Italy,
2Fondazione IRCCS Ca’ Granda Ospedale Maggiore Policlinico, Milano, Italy, 3Department of Pediatric Rheumatology &
Immunology, WWU Medical Center (UKM), Münster, Germany, 4Pediatric Rheumatology & Immunology, University
Medical Center Utrecht, Utrecht, Netherlands, 5Department of Pediatrics, Division of Pediatric Rheumatology, Hacettepe
University, Ankara, Turkey, 6Department of Pediatrics, Division of Pediatric Pulmonology, Hacettepe University, Ankara,
Turkey, 7Saint-Petersburg State Pediatric Medical University, Saint Petersburg, Russia, 8Department of Pediatrics,
Aarhus University Hospital, Aarhus, Denmark, 9Centre for Paediatric Rheumatology and Autoinflammatory Diseases ,
Department of Paediatrics and Inherited Metabolic Disorders, 1st Faculty of Medicine, Charles University and General
University Hospital in Prague, Prague, Czech Republic, 10Department of pediatrics and Rheumatology, IRRCS Istituto
G. Gaslini, Genova, Italy, 11Department of pediatric rheumathology Karolinska University Hospital and Department of
pediatrics, Karolinska Institute, Stockholm, Sweden, 12UOC Pediatria aMedia Intensità di Cure, Clinica deMarchi, Milano,
Italy, 13Department of Pediatrics, University of Zagreb School of Medicine, University Hospital Centre Zagreb, Zagreb,
Croatia, 14Pediatric Rheumatology, Hospital Sant Joan de Déu, Universitat de Barcelona, Barcelona, Spain, 15Pediatric
Nephrology, Rheumatology, Dermatology Unit, Hôpital Femme Mère Enfant, Hospices Civils de Lyon, Lyon, France,
16Hospices Civils de Lyon, Collonges au mont d’or, France, 17Pediatrics, Asklepios Klinik Sankt Augustin GmbH, Sankt
Augustin, Germany, 18Paediatric Rheumatology University Children’s Hospital Zurich, Zürich, Switzerland,
19Department of Neurosciences, Rehabilitation, Ophthalmology, Genetic and Maternal Infantile Sciences (DINOGMI)
University of Genoa, Italy,Scientific Direction, IRCCS Istituto Giannina Gaslini, Genova, Italy, 20Hacettepe University
Faculty of Medicine, Ankara, Turkey

Figure 1: Heatmap of bivariate relationship between time to ID and physician impression of clinical improvement in initial 3 months following diag-
nosis, time from symptoms to diagnosis, probability of severe disease, initial cJADAS, and medication use in the 12 months following diagnosis.
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Background/Purpose: Chronic parenchymal lung disease (LD) is a new emerging severe life-threatening complication of
sJIA. The number of sJIA patients with LD is apparently increasing and interestingly they are reported more frequently in
North America. Data regarding frequency and features of sJIA-LD in Europe are not available. The aim if this study was to
evaluate the burden of sJIA-LD in Europe.

Methods: Patients with diagnosis of sJIA with LD, including pulmonary alveolar proteinosis (PAP), interstitial lung disease
(ILD) and pulmonary arterial hypertension (PAH), followed in European paediatric rheumatology centres were identified
through a survey sent to the members of the MAS/SJIA Working Party.

Results: Data from 34 sJIA-LD patients, diagnosed in 15 European paediatric rheumatology centres between 2007 and
2022, were collected. 33 patients were Caucasian and 1 was African-American; 21 were female. The median age at sJIA
onset was 6 years and LD occurred after a median time of 2 years. 19 patients had a chronic persistent sJIA course,
14 had a polycyclic course and only 1 patient had a monocyclic course; 29 (85%) had active sJIA at time of LD diagnosis.
During the disease course, 28 (82%) patients developed MAS, 12 (35%) of whom had MAS at sJIA onset and 19 (56%)
had full-blown MAS at time of LD diagnosis; 23 (68%) patients had >1 MAS episode. 28 (82 %) patients were treated with
at least one IL-1 or IL-6 inhibitor before LD diagnosis: 15 with canakinumab, 24 with anakinra and 13 with tocilizumab;
13 (38%) patients experienced drug adverse reaction to a cytokine inhibitor: 9 to tocilizumab and 4 to anakinra. 24 (70%)
patients developed ILD, 6 (18%) PAP and 4 (12%) PAH. 15 (44%) patients presented acute digital clubbing; 16 (47%)
patients developed hypoxia and 9 (26%) developed pulmonary hypertension. A chest CT scan was performed in all patients
with evidence of septal thickening, peri-bronchovascular thickening and ground glass opacities in the majority of patients
(26, 18 and 18 respectively). In 17 patients a bronchoalveolar lavage was performed and 12 underwent a lung biopsy. The
histopathological pattern was alveolar proteinosis in 5 patients, endogenous lipoid pneumonia in 3, vasculitis in 1 and fibrosis
in 1. Half of the patients (17) required ICU admission and 6 (18%) died. All the patients were treated with glucocorticoids
(GCs) at time of diagnosis, and 26 received IL-1 or IL-6 inhibitor after the diagnosis (13 canakinumab, 20 anakinra,
14 tocilizumab).

Conclusion: Lung involvement is an emerging life-threatening complication of sJIA and patients are also diagnosed in
Europe. Prompt recognition is crucial and new therapeutic strategies are needed to reduce the risk and improve the out-
come of this complication.

Disclosure: C. Bracaglia, SOBI, Novartis; F. Minoia, SOBI; C. Kessel, SOBI, Novartis, Novartis; S. Vastert, None;
M. Pardeo, None; A. Arduini, None; O. Basaran, None; N. kiper, None; M. Kostik, None; M. Glerup, None;
S. Fingerhutova, None; R. Caorsi, Novartis, SOBI; A. Horne, None; G. Filocamo, None; H. Wittkowski, None;
M. Jelusic, None; J. Anton, for Sobi, Novimmune, Novartis, Abbvie, Pfizer, GSK, Roche, Amgen, Lilly, BMS, Sanofi,
Sobi, Novimmune, Novartis, Pfizer, GSK, Sobi, Novimmune, Novartis, GSK, Pfizer.; S. Khaldi-Plassart, None;
A. Belot, SOBI, Novartis, Roche, Pfizer; G. Horneff, Roche, Pfizer, Novartis, Merck/MSD, Eli Lilly, AbbVie/Abbott;
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Background/Purpose: Patients with JIA are at an increased risk of loss to follow-up, morbidity and mortality as they transi-
tion from pediatric to adult care. Thus, adult rheumatologists must understand the disease-related characteristics of their
incoming JIA patients to provide appropriate care and support. Initiated in 2017, the Canadian Alliance of Pediatric Rheuma-
tology Investigators (CAPRI) JIA registry prospectively collects disease-related outcomes among newly (< 3 months) diag-
nosed JIA patients. We aimed to characterize disease activity and disease-related outcomes of adolescents with JIA, prior
to their transfer to adult care.

Methods: We obtained data from patients in the CAPRI registry whose 17-year-old data collection was complete by
December 2021. These include newly diagnosed patients with JIA and data from established patients from two additional
Canadian JIA cohorts (Linking Exercise, Activity and Pathophysiology in Childhood Arthritis [LEAP] and Research in Arthritis
in Canadian Children emphasizing Outcomes [ReACCh-Out]). At each clinic visit, the most responsible physician (MRP)
completed a questionnaire on disease activity, treatment and adverse events. The MRP completed an additional question-
naire once the patient reached age 17 to characterize disease-related damage. Patient-reported outcomes (as measure
on a 21-point Likert scale, 0-10) included pain scores, patient global assessment of disease activity and Quality of My Life.
Descriptive statistics were used to characterize patients’ disease activity, disease-related outcomes and medication use
at age 17 and changes that occurred in the year prior to transfer to adult care.

Table 1: 17-year-old Patient Characteristics (n=131)
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Results:One hundred and thirty-one 17-year-olds (63% female, mean (SD) age at diagnosis 10.3 (4.7) years), were included
(Table 1). Most patients (n=129) were taking medications prior to transfer, including NSAIDs (n=45), methotrexate (n=45),
biologic agents (n=44), oral (n=5) or ocular steroids (n=1). Mean (SD) scores for patient pain, patient global assessment of
disease activity, and Quality of My Life scores were 3.7 (2.7), 3.3 (2.8), and 7.7 (2.6), respectively. Changes in disease course
one year prior to transition are shown in Table 2. Among 80 (59.7%) patients whose data were available for the 17-year-old
questionnaire, half (n=41, 51.3%) were in remission (Table 3). Clinically detectable joint damage was present in 21 (26%)
patients, while 25 (31%) had radiographic damage. The TMJ, wrists and hips were most commonly affected. Few patients
were ever hospitalized (n=6) or experienced serious adverse events (n=5).

Conclusion: Among this Canadian cohort of JIA patients, one third had active disease and almost all were taking medica-
tions prior to transfer to adult care. One third had radiographic joint damage while one quarter had clinically detectable joint
damage, with the TMJ being the most commonly affected joint. Patient reported outcomes were generally favourable. This
study highlights the disease burden transitioning patients carry at the vulnerable time of transfer to adult care. These results
will help adult rheumatologists anticipate the medical needs of newly transitioned patients given the degree of active disease
and extent of medication use.

Disclosure: T. Semalulu, None; K. BEATTIE, None; R. Berard, None; J. Guzman, None; M. Batthish, None.

Table 3: Disease-related outcomes prior to transition (n=80)

Table 2: Disease trajectory one year prior to transition (n=50)
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Incidence of Juvenile Idiopathic Arthritis During the COVID-19 Pandemic:
An Analysis of National United States Administrative Claims Data
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Brunswick, NJ, 4Rutgers Center for Health Services Research, New Brunswick, NJ, 5New York University, New York, NY,
6Johnson & Johnson, Titusville, NJ, 7Ernest Mario School of Pharmacy, Rutgers University, New Brunswick, NJ, 8Nemours,
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Background/Purpose: Limited information exists on how rates of diagnosis of rheumatic diseases have changed during the
COVID-19 pandemic. We compared rates of JIA diagnosis before and during the first year of the US pandemic among com-
mercially insured children.

Methods: Using national commercial health plan data (2016-2021), we identified children under 18 years old with
≥12 months of baseline continuous enrollment without JIA diagnosis or treatment. Incident JIA diagnoses were identified
using a combination of ICD-10-CM diagnosis codes (L40.5, M05, M06, M08, or M45) and location and timing of medical
services, namely, ≥1 inpatient hospitalization, ≥2 outpatient visits ≥8 weeks apart, or ≥1 outpatient visit PLUS dispensing
of JIA medications (NSAID, intra-articular glucocorticoid, oral glucocorticoid or DMARD) within 1 month. Quarters were
90 days in length and anchored on March 1, 2020 (start 2020 Q1). Crude rates (95% confidence intervals (CIs)) of JIA diag-
nosis per 100,000 enrolled children per quarter 2018-2021 were estimated. Differences based on US region, sex, and age

Table. Characteristics of US commercially insured children diagnosed with JIA pre-pandemic (Mar 2017-Feb 2020) and during the pandemic (Mar
2020-Feb 2021). Socioeconomic status quartile was based on census tract data from the American Community Survey (2013-2017).
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group were explored based on stratified analyses. The incidence rate ratio (95%CI) for JIA diagnosis in the pandemic (Mar
2020-Feb 2021) versus pre-pandemic periods (Mar 2017-Feb 2020) was estimated using Poisson regression, adjusted
for age, sex, region, quarter, and census tract-based socioeconomic status using offsets of the log of enrollees per quarter.

Results: A total of 643 children were diagnosed with JIA during the study period (Table). Crude incident diagnosis rates of
JIA dropped from 2.8 per 100,000 children per quarter (95% CI 2.6, 3.0) before the pandemic to 2.0 (95% CI 1.5, 2.4) during
the pandemic. Diagnosis rates during the pandemic were lower in Q1 and Q2 and rose in Q3 (coinciding with a national US
nadir in COVID-19-associated hospitalizations) before falling again in Q4 (during a subsequent COVID-19 wave in the US)
(Figure 1). Declines in JIA diagnosis were more apparent in the US Northeast and West and among older children
(Figure 2). After adjustment for covariates, JIA diagnoses fell by 30% during the pandemic compared to the prior 3 years
(IRR 0.70, 95% CI 0.59-0.83).

Conclusion: Compared with the pre-pandemic period, JIA was diagnosed 30% less often during the first year of the pan-
demic among commercially insured children in the US. The rebound in diagnosis rates in the fall of 2020 and the heteroge-
neity across US regions suggest that these declines were due at least partly to pandemic-related changes in healthcare
utilization and access to care. More research is needed to understand the underlying reasons for the observed changes in
JIA diagnosis, whether all types of JIA were affected similarly, and whether pandemic-related delays in diagnosis led to
worse outcomes at a population level.

Figure 1. Quarterly rates of JIA diagnosis before and during the pandemic. Crude rates (markers) with 95% confidence intervals (bars) were esti-
mated for new JIA diagnoses per 100,000 enrolled children per quarter, Mar 2018-Feb 2021. The pre-pandemic and pandemic periods are shown
separated by a vertical dashed line.
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Disclosure: D. Horton, Danisco USA Inc., Childhood Arthritis and Rheumatology Research Alliance, American College
of Rheumatology; A. Neikirk, None; Y. Yang, None;C. Huang, None; S. Crystal, None; a. davidow, None; K. Haynes,
Janssen, Anthem; T. Gerhard, None;C. Rose, None;B. Strom, Lundbeck NA, Abbvie, Consumer Healthcare Products
Association; L. Parlett, Sanofi.

Figure 2. Quarterly rates of JIA diagnosis before and during the pandemic, stratified by region, sex, and age group. Crude rates were estimated for
new JIA diagnoses per 100,000 enrolled children per quarter, Mar 2018-Feb 2021, stratified by region (A), sex (B), and age group (C). Marker sizes
are proportional to the sizes of the respective subpopulations.
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Background/Purpose: Limited information exists on COVID-19 pandemic-related changes in the management of rheu-
matic diseases in adults or children, besides what patients and families have reported. We studied healthcare and treatment
utilization among commercially insured children with JIA over the first year of the US pandemic.

Table 1. Characteristics of children with JIA at study entry.ACS SES, American Community Survey socioeconomic status; RF, rheumatoid factor
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Methods: Using commercial health plan data (2016-2021), we identified children diagnosed with JIA before age 18 based
on ICD-10 codes and previously used algorithms. Anchored on 01Mar2020, we studied quarters (Q1 started in March) in
2018-21 to determine rates of outpatient visits, new DMARD initiations, intra-articular glucocorticoid injections (iaGC), and
dispensed oral glucocorticoids and opioids. Quarterly rates were expressed as means per 100 subjects with 95% confi-
dence intervals (CIs). Incident rate ratios (IRR, pandemic vs. pre-pandemic) with 95% CIs were estimated using Poisson or
Quasi-Poisson models (based on dispersion parameters) adjusted for calendar time, quarter, age group, sex, region, cen-
sus tract-based socioeconomic status (visit outcome only), medical complexity (Pediatric Medical Complexity Algorithm)
(visit outcome only), JIA type (systemic JIA vs. other), and stratified by diagnosis recency (incident JIA, < 12 months ago;
prevalent JIA, ≥12 months ago).

Results: Overall, 1,294 children diagnosed with JIA were followed for median 21 months (interquartile range 15, 27)
(Table 1). Fewer total and in-person outpatient visits for JIA occurred in Q1 2020 compared to Q1 2018-2019 (Figure). Tele-
medicine visits occurred at higher rates throughout the pandemic period compared to the pre-pandemic period, but relative
use of telemedicine dropped from 21% of visits in Q1 to 13% of visits by Q4 (Figure). The overall rate of quarterly outpatient
visits for JIA during the pandemic was about 10% lower for those with incident JIA and 12% lower for those with prevalent
JIA (Table 2). Compared to prior years, overall rates of new DMARD initiations during the pandemic were modestly lower
among those with incident JIA (IRR 0.71 (95% CI 0.33, 1.54)), while rates of iaGC were lower among those with prevalent
JIA (IRR 0.60 (95% CI 0.34, 1.07)), albeit with limited precision. During the pandemic, oral glucocorticoids and opioids were

Table 2. Crude rates and incident rate ratios of outcomes during vs. before the pandemic, stratified by recency of JIA diagnosis.

FIGURE. Rates of outpatient visits before and during the COVID-19 pandemic, stratified by recency of JIA diagnosis.Crude quarterly rates of out-
patient in-person (light grey) and telemedicine (dark grey) visits for JIA per 100 children pre-pandemic (Mar 2018-Feb 2020) and during the pan-
demic (Mar 2020-Feb 2021). Pre-pandemic and pandemic periods are shown separated by a vertical dashed line. Incident JIA was diagnosed
within the prior 12 months. Prevalent JIA was diagnosed at least 12 months prior.
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dispensed at higher rates to those with incident JIA than to those with prevalent JIA. Among those with prevalent JIA, overall
rates of oral glucocorticoid and opioid dispensing during the pandemic were >50% lower versus prior years (Table 2). In con-
trast, glucocorticoid and opioid dispensing for children with incident JIA was not substantively different during the pandemic
compared with prior years (Table 2).

Conclusion: In the first year of the pandemic, visits for JIA dropped by 10-12% in commercially insured children in the US,
declines partly mitigated by use of telemedicine. Pandemic-related declines in acute treatments for JIA and pain were
observed for children with prevalent, but not incident, JIA. These changes may have important implications for disease con-
trol, quality of life, and risk of COVID-19 and underscore the value of tracking the impact of health care system disruptions on
vulnerable populations such as children with JIA.

CI, confidence interval; DMARD, disease-modifying antirheumatic drug; iaGC, intra-articular glucocorticoid injection; IRR,
incident rate ratio; JIA, juvenile idiopathic arthritis.

Crude rates of study outcomes are presented per 100 subjects per quarter in pre-pandemic (Mar 2018-Feb 2020) and pan-
demic (Mar 2020-Feb 2021) periods. Incidence rate ratios (95% confidence intervals) were produced by Poisson or Quasi-
Poisson modeling (based on dispersion parameters) adjusted for calendar time, quarter, age group, sex, region, census
tract-based socioeconomic status quartile (visit outcome only), medical complexity (Pediatric Medical Complexity Algorithm)
(visit outcome only), JIA type (systemic JIA vs. other), and stratified by diagnosis recency (incident JIA, <12 months ago;
prevalent JIA, ≥12 months ago).

Disclosure: D. Horton, Danisco USA Inc., Childhood Arthritis and Rheumatology Research Alliance, American College
of Rheumatology; Y. Yang, None; A. Neikirk, None;C. Huang, None; S. Crystal, None; a. davidow, None; K. Haynes,
Janssen, Anthem; T. Gerhard, None;C. Rose, None;B. Strom, Lundbeck NA, Abbvie, Consumer Healthcare Products
Association; L. Parlett, Sanofi.
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Background/Purpose: Systemic Juvenile Idiopathic Arthritis (sJIA) is a systemic autoinflammatory disease characterized by
high fevers, rash and arthritis. Current treatment regimens often involve biologic (anti-IL-1 or anti-IL6) medications,
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glucocorticoids (GC), or both. Both treatments and disease can have a significant impact on health-related quality of life
(HRQoL). GCmay be used in addition to biologic treatment for many reasons, including concern that the biologic medication
alone may not be enough to control severe systemic disease or pain. This study aimed to evaluate the impact of early use of
GC on HRQoL in newly diagnosed sJIA patients started on a biologic treatment.

Methods: Data on patient reported outcomes (PROs) was collected as part of the FiRst-line Options for Systemic juvenile
idiopathic arthritis Treatment (FROST) study, a non-randomized prospective observational study of outcomes in children
with newly diagnosed sJIA treated by one of 4 Childhood Arthritis and Rheumatology Research Alliance (CARRA) consen-
sus treatment plans (CTPs) for sJIA enrolled in the CARRA Registry. Treatment, including GC use, was at the discretion of
the treating provider. This analysis included only subjects treated with a biologic (anti-IL1 or anti-IL6) CTP. Early GC usage
was defined as any use reported at the baseline, 2 week, or 1 month visit. Patients were evaluated by their treating physician
at baseline, week 2, and months 1, 3, 6, 9, and 12; PROs collected at these visits included patient global disease assess-
ment and Patient Reported Outcomes Measurement Information Systems (PROMIS) short forms. Home PROs on pain,
fever, and rash were collected every 2 days for 4 weeks, then weekly for 3 months. Generalized estimating equations and
linear mixed effects models were used to compare PROs between GC treatment groups.

Results: 63 of the 73 subjects enrolled in FROST began one of the biologic CTPs. The median age was 7 years (IQR 4.0,
11.3), and 64% were male. 31 (49%) received GC within the first month. Baseline disease characteristics of subjects by
GC treatment group are shown in table 1. Subjects treated with GC had a higher median baseline joint count and physician
global assessment of disease activity, but a lower CRP and patient global assessment of disease activity. (Table 1). No sig-
nificant differences were noted in patient reported pain from home over the first 12 weeks in those receiving GC in the first
month vs those not (p=0.71, Figure 1), or over the first year of follow-up in terms of PROMIS scores on pain interference
(p=0.73), fatigue (p=0.87), mobility(p=0.28), or upper extremity function (p=0.18), after adjusting for time and baseline joint

Table 1: Baseline Characteristics of subjects Stratified by any steroid use in the first month vs No steroid use in the first month. cJADAS-10*: Clin-
ical Juvenile Arthritis Disease Activity Score 10; JADAS-10: Juvenile Arthritis Disease Activity Score 10. SMD: standardized mean difference
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Figure 2: Patient-Reported Outcome Measures Information System Short form scores over the first 12 months. The fitted curves are estimates
from a linear mixed model comparing outcomes in months 1-12 according to receipt of GC in the first month. The model has been adjusted for
the baseline joint count. A higher T-score in a domain represents more of the domain being measured: for A and B (pain interference and fatigue),
lower is better, and for C and D (mobility and upper extremity), higher is better.

Figure 1. Trends in home reported pain scores of individual patients over the first 12 weeks of enrollment, comparing those who received early
glucocorticoids in the first month vs those who did not. The gold represents the first month of data during the exposure period.
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count. (figure 2)Conclusion: Although GC’s were given at the providers’ discretion, patients had very similar baseline char-
acteristics regardless of GC treatment group. There were no significant differences in the trend of improvement in most
PROs over the first year of treatment, with point estimates for mobility, pain interference, and upper extremity function
appearing better in the group not treated with GC, even after adjusting for joint count. This suggests that early GC use, when
used with biologics, may not have significant effects in the patient’s experience of their disease.

Disclosure: K. James, None; G. Tomlinson, None; T. Beukelman, Novartis, UCB; L. Schanberg, UCB, Sanofi;
A. Dennos, None; V. Del Gaizo, None; M. Jelinek, None; E. Pfeifer, genentech; S. Mohan, genentech; Y. Kimura,
Genentech.
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Background/Purpose: Systemic juvenile idiopathic arthritis (SJIA) associated lung disease (SJIA-LD) is an emerging and life
threatening clinical problem, and currently affects as many as 1 in 20 SJIA patients. Despite recent advances, there remain
key unanswered questions regarding disease prevalence, influence of biologic treatments, pathogenesis, and outcomes.
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Methods: Existing or newly enrolled CARRA Registry patients with SJIA and suspected, probable, or definite SJIA-LD were
included in the cohort. In addition to standard registry data, lung disease specific clinical data was obtained at baseline and
at 6 month follow-up using a standardized case report form through REDCap Cloud. This study was approved by the DCRI
Reliant IRB and/or IRB of all Registry sites.

Results: As of May 1, 2022, 24 patients were enrolled in the SJIA-LD cohort from 12 CARRA Registry sites. 58% were
female and median age at enrollment was 4.5 (IQR 6.5). 55% had definite (biopsy-proven) SJIA-LD, 36% probable SJIA-
LD, and 9% suspected SJIA-LD. Median SJIA duration at time of LD diagnosis was 1.8 years. Of those with available sup-
plemental LD data, 70% had at least one definite prior MAS episode, 10% had probable prior MAS and 70% had more than
one episode. MAS meeting 2016 SJIA-MAS criteria occurred in 50% and 30% had subclinical MAS. MAS occurred prior to
LD diagnosis in 50% and coincided with it in 20%. Most common clinical features were tachypnea (60%), clubbing (50%),
cough (40%) and finger and toe erythema (40%). 20% had hypoxemia requiring supplemental oxygen. Most common imag-
ing findings were bronchial wall or peribronchovascular thickening (63%), ground-glass opacities (60%), septal thickening
(56%), and hilar adenopathy (50%). On patients with available pulmonary function test data, all had abnormal DLCO, 83%
had abnormal spirometry, and all had normal spot pulse oximetry. 67% of those with available BAL data had signs of pulmo-
nary alveolar proteinosis (PAP). 30% underwent lung biopsy and all had signs of PAP and interstitial inflammation and one
(33%) had collagenous fibrosis. Most recent selected lab results are shown in the table. Median IL-18 was 24,339 pg/mL
(IQR: 33,173). 68% remain on oral steroids. Most commonly used biologics are Anakinra (77%), Tofacitinib (54%), Canaki-
numab (50%) and Tocilizumab (50%). Median Physician Global Assessment of Lung Disease (PGALD) was 3.5 (range 0-
8/10), parent/subject-reported assessment of disease activity was 2.9 (range 0-5), and health related quality of life at most
recent visit was excellent in 7.7%, very good in 46, good in 7.7%, and fair in 38.4%.

Conclusion: The CARRA SJIA-LD cohort is actively enrolling patients and collecting biosamples. Median SJIA duration at
time of LD diagnosis was 1.8 years. Most common features are tachypnea, clubbing, cough and finger and toe erythema.
PAP seen on BAL of 67% and pathologic evidence of PAP was in all who underwent biopsy. Ongoing goals include fully
characterizing clinical features of the SJIA-LD, disease progression, and defining immune biomarkers and cellular popula-
tions associated with disease trajectory. This cohort will serve as an ongoing prospective cohort study for future clinical
and translational research in this emerging disease.

Most recent selected laboratory results. N/A: not available

Disclosure: E. Eloseily, None; M. Chang, None; M. Riordan, None; A. Russell, None; M. Natter, None; Y. Kimura,
Genentech; G. Schulert, Novartis, SOBI.
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Background/Purpose: Opioid use is common among youth with IBD and associated with increased health care utilization
and opioid dependence. Arthritis affects up to 20% of youth with IBD and may increase risk of chronic opioid use. This study
aimed to assess trends and clinical features associated with opioid use in this understudied population.

Methods: This was a retrospective cohort study of youth less than 18 years of age with IBD-related arthritis with at least
1 year of continuous enrollment and at least 1 pharmacy claim in the Truven Health MarketScan Claims and Encounter Data-
base (2013-2018). Subjects with IBD and arthritis were identified using previously validated algorithms consisting of ICD
codes, pharmacy claims and procedure codes. The primary outcome was chronic opioid exposure, which was defined as
≥3 prescription claims or ≥90-day supply filled within 1 year. The baseline period was defined as 6 months after inclusion cri-
teria were met. Temporal trends in chronic opioid exposure were tested using the Cuzick-Wilcoxon non-parametric test of
trend. We examined the association of chronic opioid use and baseline covariates, including arthritis, using a multivariable
logistic regression model built with forward selection. Next, we examined the association of chronic opioid use and baseline
covariates in the subset of youth with IBD-related arthritis using the same multivariable logistic model selection technique.

Results: A total of 14,943 youth with IBD met inclusion criteria, 480 of whom had IBD-related arthritis. 5786 (38%) and
249 (51%) of youth with IBD and IBD-related arthritis filled ≥1 opioid prescription during the study period, respectively. A
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significantly higher proportion of IBD-related arthritis cohort (59, 12.3%) met criteria for chronic opioid use in comparison to
entire IBD cohort (756, 5%) (Fig 1; p < 0.01). Prevalent chronic opioid use over the study period varied between 2 to 3.8% in
youth with IBD and 5.3 to 8.6 % in youth with IBD-related arthritis (Fig 2). Chronic opioid use significantly declined over time
in youth with IBD (p=0.01) but not IBD-related arthritis (p=0.14). Using multivariable logistic regression, arthritis was signifi-
cantly associated with chronic opioid exposure in youth with IBD independent of other covariates. (OR:1.6 95% CI:
1.4-2.7). Results of univariate and multivariate logistic regression for the association of chronic opioid use with covariates
in youth with IBD-related arthritis are shown in Table 1. Among IBD-related arthritis patients; older age, public insurance,
gastrointestinal surgeries, hospitalizations and psychiatric comorbidities within the baseline period were significantly associ-
ated with chronic opioid use.

Conclusion: Chronic opioid use was non-trivial in youth with IBD-related arthritis, higher than that of total IBD cohort, and
remained stable over the years of study. Older age, public insurance, gastrointestinal surgery, hospitalizations, and
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psychiatric comorbidities were significantly associated with chronic opioid use. Future study is needed to explore ways to
optimize non-narcotic pain management strategies and ensuring appropriate use of opioids when necessary.

Disclosure: A. Bilgic Dagci, None; J. Chang, GlaxoSmithKline (GSK); R. Xiao, None; A. Grossman, None;
P. Weiss, None.
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Background/Purpose: Pediatric uveitis is commonly associated with rheumatic disease and can lead to sight-threatening
complications. Initial treatment are glucocorticoids and subsequently methotrexate (MTX) and TNF inhibitors for refractory
uveitis. Autosomal dominant neovascular inflammatory vitreoretinopathy (ADNIV) is a rare autoimmune condition diagnosed
in adults and characterized by intermediate uveitis, retinal degeneration and neovascularization. ADNIV is caused by a path-
ogenic variant in the Calpain-5 (CAPN5) gene. It is asymptomatic at presentation but inevitably leads to permanent blindness
in later decades despite glucocorticoids, anti-VEGF and panretinal laser. Routine testing for CAPN5 and ophthalmic screen-
ing for uveitis is not regularly done in children. Our aim is to present the short-term outcomes of the first cohort of children
diagnosed with ADNIV treated with methotrexate (MTX) and infliximab (IFX) to prevent poor vision outcomes.

Methods: Retrospective consecutive case series. Patients included were ≤21 years old at diagnosis, (+) CAPN5 gene muta-
tion (c.731 T >C, p.Leu244Pro), and had ocular findings consistent with ADNIV. Treatment response was defined as a
decrease in 1) vitreous cells on clinical examination, 2) retinal vascular leakage on ultra-widefield fluorescein angiography
(UWFA), and/or 3) macular edema on optical coherence tomography (OCT).

Results: Of 19 children with a family history of ADNIV, 9 were (+) for CAPN5. Six patients (12 eyes) were included in this
study (Table 1). All were non-Hispanic whites, 50% were female, and diagnosed with ADNIV at a median age of 13 (range
10-16) years. The median disease duration was 6.4 (range 6.4-6.9) months. Four of 6 children were asymptomatic and diag-
nosed by clinical examination/imaging. At diagnosis, visual acuity in the worse eye was 20/80 or better, no anterior chamber
cells, vitreous cells in 4 children, and cataract in 1. On UWFA, 4 had retinal vascular leakage and 1 had neovascularization.
On OCT, 2 had macular edema. Earliest ESR was normal, ANA (n=5), ACE (n=4), and lysozyme (n=3) were negative. Vitamin
D was decreased in 4/5. Five of the 6 children were initially treated with oral (n=4) or local/injected corticosteroids (n=3), and
anti-VEGF therapy (n=2). Due to continued need for corticosteroids, 5 escalated to MTX (1 mg/kg [max 20 mg] weekly SQ)
for a median duration of 5.9 (interquartile [IQR] 5.4-6.5) months. None responded to MTX, thus IFX or inflectra (10 mg/kg/
dose every 4 weeks) was added for a mean duration of 3.6 (IQR 3.3-3.9) months. At last follow up, 4 improved on IFX,
and 1 escalated to tocilizumab (Table 2).
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Conclusion:We report on the first series of children with uveitis associated with ADNIV and treated with systemic immuno-
suppression. Delayed diagnosis and treatment leads to ischemia, neovascularization, and permanent vision loss. Early test-
ing for CAPN5 gene in at risk children, and regular scheduled screening for uveitis and vasculitis will lead to prompt
intervention. Similar to other non-infectious uveitis, timely treatment with MTX and IFX may alter the natural history of eventual
blindness.
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Background/Purpose: Systemic juvenile idiopathic arthritis (sJIA) is a rare inflammatory disease that causes spiking fever,
skin rash, chronic arthritis, and inflammation of the heart and lungs. Despite recognition of excessive innate immune
responses, the cause of sJIA is largely unknown. Genomic investigations are an important tool for identifying new disease-
associated genes and pathways. To explore the genetic contribution to sJIA, we studied an international cohort of sJIA
cases and matched controls with the Immunochip, a single nucleotide polymorphism (SNP) array that generates exception-
ally dense genotyping at 186 loci of immunologic importance.

Methods: SNP genotyping was performed with Immunochip arrays in 889 subjects with ILAR-classified sJIA and 16,144
control subjects according to manufacturer’s protocols. Quality control operations (QC) were applied to remove poor quality
samples/markers and to remove ancestral outliers. Imputation was performed with the Michigan Imputation Server. Haplo-
type analysis was performed with Haploview. Association testing was performed by logistic regression, corrected for sex
and ancestry. Variant-expression relationships were examined in silico in paired DNA/RNA sequencing data from 1000
Genomes Project (1KG). Migration of fresh peripheral leukocytes was measured by flow cytometry-based transwell assay.
Statistical analyses used Kruskal-Wallis test.

Results: SNP genotyping and QC yielded a final population of 579 sJIA cases and 12,930 control subjects. Association
testing of an imputation-expanded SNPset identified a novel, highly significant susceptibility locus on chromosome 2. The
strongest risk factor was a 124kb 6-SNP haplotype that contained the entire CXCR4 gene (OR 1.7; p=4.3E-10), encoding
C-X-C chemokine receptor type 4. Homozygosity for the haplotype conferred an even greater risk of sJIA (OR 2.8). The sJIA
risk haplotype correlated with high CXCR4 expression in B lymphoblasts from 1KG participants (p=4.0E-4). Because
CXCR4 is important for the development, maturation and migration of many leukocyte populations, we evaluated the effect
of the haplotype on leukocyte migration towards CXCL12 in 6 pairs of population control subjects with 0 and 2 copies of the
risk haplotype. CD14+ monocytes and neutrophils from risk haplotype homozygotes displayed greater migration towards
the CXCR4 ligand, CXCL12, than did monocytes from subjects without the risk haplotype. Finally, when we examined
CD14+ monocyte RNAseq data from sJIA patients (GSE147608), expression of CXCR4 was higher in sJIA monocytes than
in those from healthy subjects, regardless of disease activity (p=0.0009).

Conclusion: We report a novel association between sJIA and a high-expression CXCR4 haplotype. Homozygosity for this
haplotype is nearly 3-fold greater in sJIA than in the control population. The risk haplotype leads to increased migration of
CD14+ monocytes and neutrophils from healthy subjects. The relevance of this finding is amplified by the observation that
CXCR4 expression is increased in CD14+ monocytes from both active and inactive sJIA patients. This suggests that
increased CXCR4 expression and signaling may be a genetically-encoded, intrinsic characteristic of sJIA.

1715



Disclosure: H. Nakano, None; E. Shuldiner, None; A. Hinks, None; M. Sudman, None; E. Remmers, None;
C. Satorius, None; E. Schmitz, None; V. Arthur, None; P. Woo, None; A. Grom, Sobi, Novartis; D. Foell, Novartis,
Sobi, Boehringer, Novartis, Sobi; J. Bohnsack, None; M. Gattorno, None; S. Ozen, None; S. Prahalad, Novartis;
R. Yeung, None; E. Mellins, GlaxoSmithKline, Genentech, Codexis; S. Oliveira, None; J. Ant�on, None; C. Len, None;
C. Lake, None; L. Bergeron, None; M. Millwood, None; E. de los santos, None; M. Correia Marques, None; J. for
the Immunochip, None; T. Investigators, None; I. Consortium, None; C. Langefeld, None; S. Thompson, None;
W. Thomson, None; M. Ombrello, None.

Abstract Number: 0868

Spondyloarthritis and Neonatal Factors Affecting the Gut Microbiome

Joy Um1, Douglas Einstadter2, Myung-Yong Um3 andMaria Antonelli1, 1CaseWestern Reserve University at MetroHealth
Medical Center, Cleveland, OH, 2Center for Health Care Research and Policy, Case Western Reserve University at
MetroHealth Medical Center, Cleveland, OH, 3Department of Social Welfare, Sungkyunkwan University, Seoul, Republic
of Korea

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (0850–0880) Pediatric Rheumatology – Clinical Poster I: JIA
Session Type: Poster Session B
Session Time: 9:00AM–10:30AM

Background/Purpose: Spondyloarthritis (SpA) consists of clinically and genetically related but phenotypically distinct disor-
ders, including ankylosing spondylitis, enteropathic arthritis, psoriatic arthritis, reactive arthritis, and enthesitis-related arthri-
tis (subtype of juvenile idiopathic arthritis). The disease usually presents during adolescence and early adulthood where early
recognition can reduce deformities and disability, improving quality of life for individuals with SpA. A growing body of litera-
ture has suggested the role of alteration in intestinal flora in pathogenesis of SpA, based on the significant overlap between
SpA and inflammatory bowel disease (IBD). The most critical time period in gut flora formation is the neonatal period where
the intestinal tract rapidly and dynamically transitions from sterility to extremely dense and diverse colonization. The determi-
nants of gut microbiome during this period have not been established well with consistent findings. We hypothesized that
individuals with SpA will have different neonatal environmental factors that may affect the gut microbiome compared with
healthy individuals.

Methods: This was a retrospective, case-control study using electronic health records (EHR) data in a single Midwest aca-
demic health center. We examined perinatal factors known to affect neonatal gut microbiome–mode of delivery, early diet,
antibiotic exposure, maternal smoking during perinatal period–in individuals with SpA diagnosed based on Assessment of
Spondyloarthritis International Society (ASAS) criteria for axial and peripheral SpA as well as International League of Associ-
ations for Rheumatology (ILAR) criteria for enthesitis-related arthritis and juvenile psoriatic arthritis. Multiple logistic regres-
sion was used to examine the association between the neonatal factors affecting neonatal gut microbiome and SpA.

Results: A total of 59 individuals with SpA were identified and compared in neonatal factors with age- and gender-matched
healthy controls. Higher proportion of individuals with SpA had antibiotic exposure preceding their diagnosis compared to
healthy controls (93% vs 78% respectively, OR 3.6, p-value 0.03). Individuals with antibiotic exposure were 6.2 times more
likely to develop SpA compared to those without antibiotic exposure (95% confidence interval [CI] 1.0-26.3, p-value 0.02),
with statistical significance even after controlling for the effects of other neonatal factors. This association further increased
with the greater number of antibiotic courses exposed. Mode of delivery, early diet, and maternal smoking during perinatal
period did not show statistically significant association with SpA.
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Table 1. Characteristics of study population. SpA: spondyloarthritis, IQR: interquartile range, IBD: inflammatory bowel disease

Table 2. Univariate analysis of neonatal factors affecting gut microbiome in spondyloarthritis subjects vs healthy control. *Statistically significant with p-
value <0.05. SpA: spondyloarthritis, OR: odds ratio, SVD: spontaneous vaginal delivery, C-section: Cesarean delivery, TPN: total parenteral nutrition
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Conclusion: Antibiotic exposure may be associated with increased risk of developing SpA through its effect on perturbation
and shaping of the gut microbiome during neonatal period and beyond. Out of all the perinatal factors studied and proposed
to shape the gut microbiome during infancy, the effect of antibiotic exposure may outweigh others. Further studies elucidat-
ing the effect of environmental and therefore modifiable factors on the gut microbiome in SpA can guide new therapeutic
approaches.

Disclosure: J. Um, None; D. Einstadter, None; M. Um, None; M. Antonelli, None.
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Background/Purpose: Autoimmune illnesses, such as arthritis and diabetes, share some common characteristics, such as
daily impact and the invisible nature, which may increase risk for adverse psychosocial outcomes. However, behavioral
health outcomes may differ across different autoimmune illnesses. Identifying similarities and differences in psychosocial out-
comes across autoimmune illnesses in children may help inform the need for illness-specific interventions. The current study
compared behavioral health outcomes and social determinants of health in children with arthritis to children with diabetes
and healthy controls.

Methods: Data were from the National Survey of Children’s Health 2016-2019. Participants were 365 children with current
arthritis, 571 children with current diabetes, and 89,591 children with no chronic health conditions. Variables included: dis-
ease status, physical pain, behavioral problems, anxiety, depression, treatment for emotional/behavioral problems, food
insufficiency, supportive neighborhood, safe neighborhood. Group differences were examined using Pearson chi-square

Table 3. Multiple logistic regression analysis showing association of neonatal factors affecting gut microbiome with spondyloarthritis. *Statistically
significant with p-value <0.05. C-section: Cesarean delivery, OR: odds ratio, CI: confidence interval
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tests for categorical variables and adjusted Wald tests to compare estimated means between groups.

Results: Children with arthritis or diabetes experienced significantly more physical pain, behavioral problems, anxiety,
depression, and reported treatment for emotional or behavioral problems more than healthy controls. Children with arthritis
had more anxiety (43.1% vs. 21.4%, p< 0.0001) and depression (32.9% vs. 17.2%, p=0.002) compared to those with dia-
betes. Children with arthritis missedmore than 7 days of school compared to those with diabetes (41% vs. 25%, p< 0.0001)
or healthy controls (vs. 5.7%, p< 0.0001). Children with arthritis experienced higher rates of food insecurity and poverty
compared to those with diabetes or healthy controls.

Conclusion: High rates of adverse behavioral health outcomes in children with arthritis and diabetes suggests that interven-
tions should be considered broadly for children with autoimmune illnesses. However, children with arthritis exhibit more
adverse psychosocial outcomes and social determinants of health than children with diabetes and healthy controls, indicat-
ing a need for specific tailoring of interventions for that population.

Disclosure: F. Lupini, None; E. Mackey, None; T. Rubinstein, None; S. Merwin, None; S. Sule, None.
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Background/Purpose: Juvenile idiopathic arthritis (JIA) refers to all forms of autoimmune arthritis in children with undeter-
mined etiology, and thus it is the most prevalent chronic arthritis in children. Hallmark symptoms of JIA include swelling,
warmth, pain, and stiffness in the joints, particularly in the knee, the most commonly affected joint. For clinical trials, a joint
with either swelling alone, and/or tenderness, and limited motion is considered active. The chronic inflammation of the joint
causes damage to the smooth and slippery underlying cartilage and even bone if left untreated. Current diagnostic methods
involve insensitive and subjective physician examinations, general symptom-based patient surveys, and non-specific labora-
tory tests. Crepitus emitted from inter-joint articulating surfaces, aka joint acoustic emissions (JAEs), can be recorded with
highly sensitive contact microphones and used as a non-invasive biomarker of articular health in children with JIA, allowing
differentiation between healthy and arthritic joints and particularly active and inactive involvement.

Methods: Knee JAEs were acquired from 117 participants while subjects were asked to perform 10 repetitions of seated
knee flexion/extensions. Study participants included 30 healthy controls and 87 subjects with JIA where 43 knees had active
JIA involvement and 131 knees had inactive JIA involvement. These JAE signals were filtered, denoised, and then divided
into short-time frames to extract 273 time-frequency audio features, from which 60 top Principal Components (PC), explain-
ing 95% of the data variance, were obtained as the training data for an Extreme Gradient Boosting (XGBoost) machine learn-
ing classification model. Knees with active JIA involvement were assumed to have more certain labels compared to inactive
cases. Therefore, the classifier was trained on all knees with active JIA and 80% of the healthy controls and then tested on
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the knees with inactive JIA and the rest of the healthy controls. The classifier predicted a knee health score for each leg as the
probability of having JIA.

Results: The classifier was validated on the training data through a leave-one-leg-out cross-validation with 81% accuracy.
Then, it was tested on the knees with inactive JIA involvement and remaining healthy knees, resulting in 87% accuracy.
The validation and test confusion matrices are shown in Fig. 1 (a–b). The health score distribution of knees with active
involvement was significantly higher than those with inactive involvement (Fig. 1 (d)). Furthermore, from 27 subjects with uni-
lateral knee involvement, 70% of the active knees were correctly assigned to a higher JIA probability compared to inactive
knees.

Conclusion: This study obtains knee JAEs from a larger population compared to our previous study and it demonstrates a
more generalizable model for knee health assessment in children with JIA. Therefore, it supports the use of JAEs as a novel
non-invasive digital biomarker for Articular Health assessment. Furthermore, knee health scores can differentiate between
active and inactive JIA and can be used to better personalize the treatment.

Results of classification, including the confusion matrix of leave-one-leg-out validation on the training data (a) and testing
data (b), receiver operating characteristic (ROC) curve of the classifier (c), and the density distribution of the scores from
active and inactive legs of subjects with asymmetric JIA involvement.

Disclosure: S. Gharehbaghi, None; E. Moise, None; P. Brito, None; L. Ponder, None;O. Inan, Arthroba; S. Prahalad,
Novartis.
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Background/Purpose: Children with systemic juvenile idiopathic arthritis (sJIA) exposed to IL1/6 inhibitors may develop
eosinophilia with an atypical rash, reportedly in association with HLA-DRB1*15:XX. There is concern that these features,
reminiscent of a drug reaction, may drive macrophage activation syndrome (MAS) and sJIA-lung disease (LD). We estimated
rates and outcomes of eosinophilia on biologic therapy in sJIA patients compared to non-systemic forms of JIA by drug
class and HLA type.

Methods:We reviewed JIA patients of all ILAR subtypes exposed to IL1/6 inhibitors at our center (1995-2022). HLA typing
was performed on a clinical (n=10) or research basis (n=26 in our biobank). We compared time exposed to IL1/6 inhibitors to
time on TNF inhibitor/other biologics and methotrexate in the same cohort. Exposure time was defined as drug start date to
first eosinophilia event on drug or censoring (drug stop or last follow-up). Eosinophilia was defined as 2 consecutive absolute
eosinophil counts (AEC) >500/ � L or doubling of baseline AEC. We identified predictors of eosinophilia in IL1/6 inhibitor-
exposed sJIA patients using Cox models. Features at time of eosinophilia were compared to those in patients without eosin-
ophilia. We summarized changes in treatment and disease activity within 10 weeks of developing eosinophilia. A pulmonol-
ogist adjudicated LD cases.

Results: There were 240 new drug exposures for 67 (sJIA) and 36 (non-systemic JIA) patients with median follow-up of
70 months [IQR 36-135]. Eosinophilia was common during IL1/6 inhibitor use in both groups at 0.10/person-yrs (absolute
risks shown in Table 1) and did not differ by DRB*15:XX status (positive in 18/36 typed). For sJIA patients on IL1/6 inhibitors,
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the only significant predictor of eosinophilia was MAS prior to treatment with a biologic (Table 2). At the time of eosinophilia,
sJIA patients on IL1/6 inhibitors had well-controlled disease and there were no instances of MAS (Table 3). Of 23 eosinophilia
events in sJIA patients during IL1/6 inhibitor use, 5 switched biologics, resulting in disease flare/MAS in 4/5. Eosinophilia nor-
malized upon adding a non-biologic DMARD in 5/7 events without worsening disease activity. Of 21 sJIA patients referred
for LD evaluation, there were 9 confirmed cases of varying severity. Preceding eosinophilia and DRB1*15:XX positivity were
prevalent in LD cases (6/9 and 5/6, respectively); having one of these factors was also strongly associated with referral for LD
evaluation (p=0.02). Two patients had severely progressive LD; neither had preceding eosinophilia, and LD preceded IL1/6
inhibitor use in one. Of 46 patients not referred for LD evaluation, 20% had eosinophilia and 41% had the DRB1*15:XX allele;
all remained free of significant respiratory signs/symptoms over a median of 57 months [IQR 26-108].
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Conclusion: Eosinophilia is common in JIA patients using IL1/6 inhibitors and may be associated with pre-treatment MAS in
sJIA. Switching biologics due to isolated eosinophilia should be considered carefully as it precipitated disease flare in our
cohort. Additional risk factors for sJIA-LD remain to be defined, as eosinophilia and DRB1*15:XX alleles were neither neces-
sary nor sufficient for LD in our sJIA patients.
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Background/Purpose: Although arthritis is recognized as one of the extra-intestinal manifestations of celiac disease, little is
known about the clinical course and outcomes of celiac-associated arthritis in the pediatric population. This study aims to
describe clinical characteristics, treatment regimens, and outcomes of children with celiac disease and arthritis.

Methods: This was a retrospective cohort study of children with celiac disease seen in pediatric rheumatology clinic
between 2004 and 2021 for joint complaints. Data was abstracted from electronic health records. Patient demographics
and clinical manifestations were evaluated using standard descriptive statistics. Physician- and patient-reported outcomes
were evaluated at the index visit (first recorded visit), at the 6 month follow-up, and at the last recorded visit, and were com-
pared using Wilcoxon signed-rank tests.

Results: Twenty-nine patients with celiac disease were evaluated for joint complaints, and 13 were diagnosed with arthritis.
Their mean age was 8.9 years (SD 5.9), and 61.5% were female. Celiac disease diagnosis was made before arthritis diagno-
sis in only 2 cases (15.4%). Median timing of celiac disease diagnosis was 3 months following arthritis diagnosis (IQR 0-19
months). Initial testing that led to the diagnosis of celiac disease was obtained by the rheumatologist in 6 cases (46.2%). Only
8 patients (61.5%) had concomitant GI symptoms, and of these, 3 patients had BMI z-scores < -1.64 and 1 had impaired
linear growth. Arthritis presentation was most often oligoarticular (76.9%) and asymmetric (84.6%). The most frequently
involved joint was the knee (69.2%). Most cases required systemic therapy (n=11, 84.6%) with DMARDs, biologics, or a
combination of both. Of the 10 patients who required systemic therapy and reported compliance with the gluten-free diet,
3 (30%) were able to stop systemic medications. Two of 3 patients who cleared celiac serologies came off systemic medi-
cations. Statistically significant improvement was noted in the number of joints involved (p=0.02) and physician global
assessment of disease activity (p=0.03) between the index and final rheumatology visit.
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Conclusion: Rheumatologists play an important role in the identification of celiac disease, as arthritis was the presenting
symptom in most cases and was not always associated with GI symptoms or poor weight gain. The arthritis is most often
oligoarticular and asymmetric. Most children required systemic therapy. The gluten-free diet may not be sufficient to manage
arthritis, but antibody clearance may be an indicator of higher likelihood of disease control off medications. Nevertheless,
outcomes are promising with a combination of diet and medical therapy.
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Background/Purpose: The distribution of Juvenile Idiopathic Arthritis (JIA) categories and disease severity at presentation
vary across countries, however it is unclear how much of this variation is due to differences in healthcare systems.
Canada’s universal healthcare system and multiculturalism offer a unique opportunity to assess the impact of ethnicity in a
single setting where referral biases may be attenuated.

The objective of this study is to assess the association of self-reported ethnicity with the distribution of JIA categories and
clinical Juvenile Arthritis Disease Activity Scores (cJADAS10) at initial presentation to pediatric rheumatology care in Canada.
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Methods: Newly diagnosed JIA patients recruited into the Research in Arthritis in Canadian Children emphasizing Outcomes
cohort (ReACCh-Out) from 2005 to 2010 reported their ethnicities. The cJADAS10 at enrolment was used as a proxy for dis-
ease severity at presentation to care. For each ethnicity, we compared the distribution of JIA categories and median cJA-
DAS10 scores among three groups: children reporting only that ethnicity, children reporting that and other ethnicities, and
children not reporting that ethnicity. We analyzed ethnicities reported by at least 10 participants. Chi-square tests assessed if
any JIA category was under or overrepresented in a given ethnicity. We tested each JIA category with Fisher exact tests. P-
values < 0.05 were considered significant and P-values below the threshold of the Bonferroni correction (p< 0.007) were con-
sidered a strong discovery signal. Kruskal-wallis tests compared median cJADAS10 scores and multivariable linear regression
assessed the association of cJADAS10 scores with ethnicity, JIA categories and time from symptom onset to diagnosis.

Results: 1395 ReACCh-Out participants volunteered ethnicity data. Fifteen ethnic groups were reported by at least
10 ReACCh-Out participants each, four groups (Black, British, French, Indigenous) had statistically significant differences
in distribution of JIA categories, and four (British, Eastern European, French, Indigenous) in cJADAS10 scores. British ethnic-
ities had increased frequency of enthesitis related arthritis (ERA) and psoriatic arthritis with reduced frequency of oligoarthritis
(Table 1). French ethnicities had increased frequency of oligoarthritis and decreased frequency of ERA. Indigenous and
Black ethnicities had increased frequency of Rheumatoid Factor (RF)-positive polyarthritis. Median cJADAS10 scores were
higher in children reporting British or Indigenous ethnicities, and lower in children reporting French or Eastern European eth-
nicities (Table 2). Associations of ethnicity with cJADAS10 scores were no longer significant in multivariable regression
including JIA categories and time from symptom onset to diagnosis. There were no significant associations between these
ethnicities and time from symptom onset to diagnosis.

Conclusion: Four of 15 ethnicities represented in this multiethnic cohort were associated with differences in JIA category
distribution and severity at presentation. Differences in disease severity were largely explained by differences in JIA catego-
ries and time from symptom onset to diagnosis.

Disclosure: S. Wong, None; L. Tucker, None; K. Houghton, None; D. Cabral, None;M. Chan, None; R. Petty, None;
A. Human, None; K. Morishita, None; R. Yeung, None; K. Oen, None; C. Duffy, None; R. Berard, None;
G. Chedeville, None; T. Loughin, None; M. Berkowitz, None; J. Guzman, None.

Abstract Number: 0875

Predictive Biomarkers of Tofacitinib Response and Disease Activity in
Juvenile Idiopathic Arthritis Subtypes: A Longitudinal Study

Ekemini Ogbu1, Sherry Thornton2, Alyssa Sproles2, Alexei Grom3, Sanjeev Dhakal4, Bin Huang5 and Hermine Brunner6,
1Cincinnati Children’s Hospital Medical Center, Atlanta, GA, 2Cincinnati Children’s Hospital, Cincinnati, OH, 3Divisions of
Rheumatology, Cincinnati Children’s Hospital Medical Center, Cincinnati, OH, 4Cincinnati Children’s Hospital Medical
Center, Cincinnati, OH, 5Cincinnati Children’s Hospital Medical Center, Cinciannati, OH, 6Division of Rheumatology,
Cincinnati Children’s Hospital Medical Center, University of Cincinnati, Department of Pediatrics, Cincinnati, OH
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Session Title: (0850–0880) Pediatric Rheumatology – Clinical Poster I: JIA
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Background/Purpose: Tofacitinib has been shown to improve disease activity of several subtypes of Juvenile Idiopathic
Arthritis (JIA). No known biomarkers to date predict JIA improvement on Tofacitinib. The purpose of this study was to test
the usefulness of candidate blood-based biomarkers (CBB) previously associated with status and course of JIA or rheuma-
toid arthritis for prediction of JIA disease activity and improvement after 18 weeks of tofacitinib use.
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Methods: Data and samples were from the phase 3 randomized clinical trial in JIA (NCT02592434). CBB studied were:
S100A8/9, S100A12, IL18, SAA, resistin, VEGF, Angiopoietin-1, Angiopoietin-2, MMP8, MMP2, TIMP1, Leptin, CXCL9,
soluble (s) IL2R, ICAM-1, sTNFR, IL6, IL23, MCP-1, CCL18, and CCL20. Samples of 166 patients aged 2-< 18 years with
the following JIA subtypes were assayed: 1) polyarticular rheumatoid factor (RF) positive, 2) RF negative, 3) extended oli-
goarticular, 4) juvenile psoriatic arthritis,5) enthesitis-related arthritis , and 6) systemic (SJIA). All patients received tofacitinib
from baseline to week 18 (BL-wk18). Outcomes of treatment response were: change in JIA disease activity score
(JADAS27-CRP) and JIA-ACR90 level improvement (BL-wk18).

Results: Primary analysis excluded 7 SJIA patients, given the unique mechanism of autoinflammation in SJIA. Table 1 sum-
marizes BL characteristics of the remaining 159 patients. BL median levels of select CBB differed between JIA subtypes
(S100A12, IL18, resistin, VEGF, sTNFR, CCL20), as shown in Table 1. At wk18, samples of 139 patients were available
for analysis, 50 (36%) achieved ACR90, 49/20/6 or 35%/14%/4% achieved ACR70/50/30. HLA-B27 positivity was
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associated with a significantly decreased odds of achieving a JIA-ACR90 level response (Table 2). Thus, the remaining anal-
yses on CBB excluded N=21 HLA-B27 positive records. At BL, JADAS27-CRP was significantly correlated with IL6
(r = 0.24, p=0.004), IL18 (r = 0.18; p=0.03), SAA (r = 0.19; p=0.03), and MIG (0.18, p =0.03). Change of S100A12 signifi-
cantly predicted the change in JADAS27-CRP (p = 0.0002) and in ACR90 [AUC=0.73, 95%CI of 0.64-0.82], after adjust-
ments for BL JADAS27-CRP, JIA subtype, sex, age of diagnosis and disease duration. Similarly, BL-wk18 change in
resistin and BL resistin significantly predicted the change in JADAS27-CRP [R-square=0.78] and in ACR_90 [AUC=0.72,
95%CI of 0.63-0.81]. Stepwise logistic selection identified that BL IL18, and decrease in S100A12 and MCP-1 were excel-
lent predictors of JIA-ACR90 response (AUC: 0.78; 95% CI: 0.70-0.87; Figure 1). Secondary analysis including SJIA
patients yielded similar findings. Background methotrexate and/or corticosteroids were not associated with CBB levels at
BL or wk18.

Conclusion: While many previously proposed CBB did not predict response of JIA patients to tofacitinib, our exploratory
analysis suggests that S100A12, MCP-1 may be predictive of or associated with JIA-ACR90 level improvement and
improvement of JIA disease activity at wk18. Further, our analysis suggests that HLA B27 positivity may be associated with
lower response to tofacitinib however numbers were small. Confirmation of these findings in an independent validation
cohort is needed.

Disclosure: E. Ogbu, None; S. Thornton, None; A. Sproles, None; A. Grom, Sobi, Novartis; S. Dhakal, None;
B. Huang, None; H. Brunner, Cincinnati Children’s Hospital, Pfizer, GlaxoSmithKlein(GSK), AbbVie/Abbott, AstraZe-
neca, Medimmune, Biogen, Boehringer-Ingelheim, Bristol-Myers Squibb(BMS), Celgene, Eli Lilly, EMD Serono, Idorsia,
Cerecor, Janssen, Roche, Merck/MSD, Novartis, R-Harm, Sanofi.

Figure 1: Receiver operating curve of logistic regression model with baseline IL-18, decrease in S100A12 and MCP-1 levels shows these candi-
date blood biomarkers as excellent predictors of ACR90 response in juvenile idiopathic arthritis patients on Tofacitinib
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Investigation of Predictive Factors for Active Disease Status Within
24 Months of Juvenile Idiopathic Arthritis Diagnosis

Erin Balay1 and Susan Shenoi2, 1University of Washington, Seattle Children’s Hospital, Seattle, WA, 2Seattle Children’s
Hospital and Research Center / University of Washington, Seattle, WA
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Background/Purpose: Juvenile Idiopathic Arthritis (JIA) is the most common rheumatologic disease in children. JIA disease
course and prognosis varies significantly between its seven categories, and patients face the possibility of debilitating arthri-
tis and deformity. Identification of patients at risk for severe and prolonged active disease is likely to affect treatment strate-
gies, especially in the early disease state within the postulated window of opportunity. Two large foreign cohorts, including
the Canadian ReACCh-Out and the Nordic cohorts have created predictive disease course models. However, to date there
are limited United States data describing predictive factors for persistently active JIA early in the disease course beyond
those presented in the STOP JIA trial which suggested early detection of adverse disease trajectories in polyarticular disease
is possible. This study seeks to evaluate patients by both traditional ILAR and proposed PRINTO category for characteristics
which may predict early JIA disease course.

Methods: We conducted a single center retrospective cohort study with 1151 JIA patients diagnosed from 2004 – 2018,
excluding those with systemic onset JIA, to identify possible patient characteristics associated with active disease at
12 and 24 months post diagnosis. Patient predictor variables included: age, sex, race, ethnicity, duration of symptoms prior
to diagnosis, inflamed joint count at diagnosis, serologies, uveitis status, primary language, insurance status, distance to
treating rheumatologist, and early response to therapy at 3 months, as well as ILAR and PRINTO JIA category. Primary out-
comes include active and inactive disease at 12 and 24 months. Inactive disease was defined by physician global assess-
ment of 0/10 and modified Wallace criteria. Through univariate logistic regression analysis we will evaluate for predictive
variables of active disease status in the first 24 months after diagnosis. A secondary multivariate logistic regression analysis
will be completed based on significant univariate findings.

Results: Descriptive analysis of patient characteristics are shown in Table 1. Our population was 68% female, with 38%
classified as polyarticular and 34% as oligoarticular, primarily White (75%) and non-Hispanic (77%). In the total JIA cohort,
40% (449) of patients had active disease at 12 months and 33% (328) had active disease at 24 months after
diagnosis. Disease activity by JIA category demonstrates differences are present between categories when patients are cat-
egorized by both ILAR and PRINTO standards (Figure 1). Predictor analysis for outcomes is ongoing at this time.

Conclusion: Disease activity status at 12 months by ILAR category was overall similar to the Canadian cohort, and slightly
lower for polyarticular patients than the STOP JIA cohort. This study is the first of its kind to evaluate patients for disease
activity outcomes based on proposed PRINTO categories in comparison to ILAR categories. In our planned analysis we
hypothesize that when evaluating patients by JIA category, there will be characteristic predictors, beyond JIA category,
associated with higher prevalence of active disease at 12 and 24 months post diagnosis.
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Disclosure: E. Balay, None; S. Shenoi, None.

Abstract Number: 0877

Neutrophils Extracellular Traps Formation May Serve as a Biomarker for
Disease Activity in Oligoarticular Juvenile Idiopathic Arthritis

Merav Heshin-Bekenstein1, Szilvia Baron2, Grant Schulert3, Anna Shusterman4, Rachel Shukrun4, Yoav Binenbaum4

and Ronit Elhasid5, 1Dana Dwek Children’s Hospital, Tel Aviv Medical Center Israel, Binyamina, Israel, 2Pediatric Hemato-
Oncology Research Laboratory, Tel Aviv Medical Center, Tel Aviv, Israel, 3Cincinnati Children’s Hospital Medical Center,
Cincinnati, OH, 4Tel Aviv Medical Center, Tel Aviv, Israel, 5Dana Children’s Hospital, Tel Aviv Medical Center, Tel Aviv,
Israel
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Background/Purpose: Juvenile idiopathic arthritis (JIA) is the most common chronic rheumatic disease in children, causing
significant morbidity. Despite the dramatic improvement in treatment, many patients do not achieve complete remission, and
biomarkers for subclinical disease, flares, and response to treatment are lacking. Neutrophils and neutrophil extracellular traps
(NETs) were revealed to partake in the pathogenesis of autoimmune and inflammatory conditions, but their role in JIA pathogen-
esis and as biomarkers for JIA disease activity are largely unexplored. In this study, we aimed to characterize the neutrophil
enzymatic activity and NETs in oligoarticular and polyarticular JIA and explored its association with disease activity.

Methods: Neutrophils from 7 patients with oligoarticular and RF negative polyarticular JIA were isolated at the time of diag-
nosis and after glucocorticoid intraarticular injection with or without DMARD treatment. Enzymatic activity of neutrophil
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granular enzymes was monitored by colorimetry, while NET formation was assessed using a confocal fluorescence
microscope.

Results: In oligoarticular JIA patients (n=4), all disease activity parameters and neutrophil function-related parameters
decreased following intraarticular steroid injection. However, only three parameters exhibited statistically significant decline,
including Physician Global Assessment (PhGA), Juvenile Activity Disease Activity Score-10 (JADAS-10), and clinical JADAS-
10 (cJADAS-10). Importantly, NET formation was strongly positively correlated with the cJADAS-10 at all time points
(R=0.93, p=0.007). In polyarticular JIA patients (n=3), neither clinical disease activity parameters, the CRP, or the neutrophil
function-related parameters showed consistent and significant decreases after steroid injections. Similarly, there no signifi-
cant correlation was found between NETs formation and cJADAS-10 in polyarticular JIA patients.

Conclusion: This is the first study exploring the link between NETs formation and JIA activity. In this pilot study, we demon-
strated a statistically significant linear correlation between cJADAS-10 and NETs formation in oligoarticular but not in polyar-
ticular JIA patients. Hence, we suggest that NETs might play a role in JIA activity and may serve as a putative biomarker for
treatment response. Further work is needed to validate these initial results and determine dynamics of NETosis in JIA.

Anti-inflammatory treatment results in NETs formation inhibition. Immunofluorescent staining demonstrating NETs formation
in 3 samples: (A) control; (B) an oligo JIA patient at diagnosis; (C) an oligo JIA patient after anti-inflamatory treatment. Images
demonstrate a significant increase in NETs formation among JIA patient at diagnosis in comparison to control. In addition,
inhibition of NET formation following treatment initiation is shown. White rectangles represent non-NETing neutrophils, while
yellow rectangles contain NETing neutrophils

Disclosure: M. Heshin-Bekenstein, None; S. Baron, None; G. Schulert, Novartis, SOBI; A. Shusterman, None;
R. Shukrun, None; Y. Binenbaum, None; R. Elhasid, None.

Abstract Number: 0878

A United States Nationwide Analysis of Total Knee Arthroplasty in
Patients < 21 Years Old

John Gibbons1, Cynthia A. Kahlenberg1, Deanna Jannat-Khah, DrPH, MSPH1, Alexander B. Christ2, Susan Goodman1,
Peter Sculco1, Mark Figgie1 and Bella Mehta3, 1Hospital for Special Surgery, New York, NY, 2Keck School of Medicine of
USC, Los Angeles, CA, 3Hospital for Special Surgery, Weill Cornell Medicine, New York, NY
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Background/Purpose: Total knee arthroplasty (TKA) is rarely performed in patients under 21 years old and may be per-
formed in this population due to conditions such as inflammatory arthritis or juvenile idiopathic arthritis (JIA), malignant or
non-malignant tumor, avascular necrosis, sepsis, trauma, hemophilia, or dysplasia. However, the number of patients < 21
undergoing TKA in the United States (U.S.) is unknown. In one of the largest U.S. studies of an institutional arthroplasty reg-
istry, only 19 TKAs were performed in patients < 21 out of ~30,000 primary TKAs over 34 years—a majority of which were
for JIA1. The purpose of this study was to evaluate trends in the use of TKA in patients < 21 in the U.S. Additionally, we aimed
to determine the epidemiological characteristics and to describe the hospitals in which this procedure is performed.

Methods:We retrospectively analyzed the Kids’ Inpatient Database (KID), a national weighted sample of all inpatient hospi-
tal admissions in the U.S. for ~4,200 hospitals in 46 states in patients under 21 years old. We used International

Table 1. Characteristics of patients <21 years old undergoing TKA and hospitals in which TKA is performed
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Classification of Diseases, Ninth Revision (ICD-9) and ICD-10 codes to identify patients undergoing TKA from 2000 through
2016 and determine primary diagnosis. Descriptive statistics such as means and percentages, along with their 95% confi-
dence intervals (95% CI) were calculated using the appropriate sample weights as recommended by the Agency for Health-
care Research and Quality for use with the KID dataset.

Results: The total weighted number of TKAs performed in patients < 21 from 2000-2016 was 1,331 (Table 1); the number
of TKAs performed per year remained relatively stable (Figure 1). The mean age of patients undergoing TKA was 14.8 years
(95% CI: 14.4, 15.2), and 48.8% of the cohort was female. Among tumor patients, a higher proportion identified as Hispanic

Figure 2. Weighted number of TKAs performed per year for top three primary diagnoses. ** Per HCUP guidelines, data representing ≤ 10 cases
have been omitted to protect patient confidentiality

Figure 1. Weighted number of TKAs performed in patients <21 years old per year. * U.S. population estimates from the National Center for Edu-
cation Statistics. Table 100.10. Estimates of resident population, by age group: 1970 through 2019. https://nces.ed.gov/programs/digest/d19/
tables/dt19_101.10.asp (accessed 12.05.21).
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(22.1%) or Other race (12.6%) compared to the non-tumor cohort. 70.3% of TKAs were performed for a primary diagnosis
of tumor, and the number of TKAs for malignant tumors has increased slightly over the study period (Figure 2). In contrast,
use of TKA for inflammatory arthritis / JIA decreased by over 70% over the study period. The majority of TKAs were per-
formed in urban teaching hospitals and in facilities with a large bed size.

Conclusion: From 2000-2016, the number of TKAs performed per year in patients < 21 years old in the U.S. has remained
constant. The majority of TKAs were performed due to tumors and were in urban teaching hospitals with a large bed size,
which likely reflects the complexity and rarity of these procedures. While the use of TKA for malignant tumor has increased
slightly over the study period, use for inflammatory arthritis / JIA has decreased significantly over the past two decades, likely
due to improvements in medical management of inflammatory arthritis / JIA patients.

References

1. Martin JR et al. Adolescent total knee arthroplasty. PMCID: PMC5484984

Disclosure: J. Gibbons, None; C. Kahlenberg, None; D. Jannat-Khah, DrPH, MSPH, Cytodyn, AstraZeneca, Wal-
greens; A. Christ, Smith & Nephew, Intellijoint Surgical; S. Goodman, Novartis, UCB; P. Sculco, None; M. Figgie,
Wishbone, Lima, Mekanika, HS2; B. Mehta, None.
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Background/Purpose: Golimumab (GOL) is approved for the treatment of polyarticular juvenile idiopathic arthritis (pJIA) in
patients 2 years and older. Data on long-term safety and efficacy of GOL in this indication are limited.

Methods: In this ongoing non-interventional observational study, clinical characteristics, disease activity and safety param-
eters were analyzed using the German Biologics in Paediatric Rheumatology (BiKeR) registry. One hundred twenty-four
pJIA-patients treated with GOL were body weight-matched with 248 patients receiving alternative tumor necrosis factor
inhibitors (aTNFi) and 174 biologic–naïve patients under methotrexate (MTX) therapy.

Results: Baseline parameters of the GOL cohort differed from the aTNFi and MTX groups with longer disease duration,
lower age at disease onset and higher number of previously failing disease modifying antirheumatic drugs (DMARDs). Com-
pared to the MTX cohort, GOL patients more often displayed extended oligoarthritis (eoJIA) and less frequently rheumatoid
factor negative polyarthritis (RF-PA). GOL patients were diagnosed with a rheumatoid factor positive polyarthritis less often
than patients in the aTNFi cohort. Patients in the GOL and aTNFi cohorts had comparable baseline disease activity charac-
teristics, which were notably lower than the MTX cohort (table 1). The long-term clinical effectiveness of GOL in pJIA was
shown by a decrease of the mean JADAS 10 from 11.3 ± 6.6 at baseline to 4.2 ± 5.3 after 24 months. After 2 years, a
JADAS 10 minimal disease activity was reached by 54.8 % of patients, whereas 38.7 % of patients were in remission and
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the JIA ACR 30/50/70/90 response rates were71.0/67.7/61.3/48.4% respectively (table 2). Adverse event incidence rates
and especially serious infection (SI) rates were comparable between the three cohorts. In the GOL cohort 12 SAE were
reported, while in the aTNFi cohort 21 SAEs and in the MTX cohort 9 SAE were noted. One SI event was documented in
the GOL cohort, 5 in the aTNFi cohort and 2 in the MTX cohort, none were unexpected (table 3). Few autoimmune pro-
cesses occurred: 4 incident events in the GOL cohort, 9 cases in the aTNFi cohort and 11 events in MTX cohort (table 3).
Of the patients with a preexisting uveitis at baseline, 8 of 37 in the GOL cohort and 4 of 28 of the aTNFi cohort had uveitis
flares. New occurrences of uveitis were infrequent, with a total of 16 incident cases across all cohorts (1 in GOL, 5 in aTNFi
and 10 in MTX). No malignancies or deaths were reported.

Conclusion: Our interim results show an acceptable safety profile of GOL therapy, comparable to treatment with aTNFi and
MTX. The outcome data confirm long-term benefits of GOL treatment in pJIA patients.golimumab (GOL), alternative tumor
necrosis factor inhibitor (aTNFi), methotrexate (MTX), Rheumatoid factor (RF), polyarthritis (PA), extended oligo JIA (eoJIA),
psoriatic arthritis (PsA), biologic disease modifying antirheumatic drug (bDMARD), � n (%), # mean (SD), childhood health
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assessment questionnaire disability index (CHAQ Di), juvenile arthritis disease activity index (JADAS)*JADAS (Juvenile Arthri-
tis Disease Activity Score), JADAS 10 acceptable disease activity = JADAS 10 < 5.4; JADAS minimal disease activity =
JADAS 10 < 3.8; JADAS remission = JADAS 10 <1; # PedACR (Paediatric American College of Rheumatology scores) were
calculated for all patients, even if not all of the 6 variables were available, not applicable (n.a.)

adverse event (AE), serious adverse event (SAE), golimumab (GOL), alternative tumor necrosis factor inhibitor (aTNFi), meth-
otrexate (MTX), � n, AE rate/100PY (95% CI), *p=0.03 by χ2-test, not applicable (n.a.)

Disclosure: A. Zimmer, None; A. Klein, None; G. Horneff, Roche, Pfizer, Novartis, Merck/MSD, Eli Lilly, AbbVie/
Abbott.
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Research Institute; Department of Paediatrics, University of Toronto, Toronto, ON, Canada, 8Charité Universitätsmedizin
Berlin, Berlin, Germany, 9Department of Neurosciences, Rehabilitation, Ophthalmology, Genetic and Maternal Infantile
Sciences (DINOGMI) University of Genoa, Italy,Scientific Direction, IRCCS Istituto Giannina Gaslini, Genova, Italy, 10IRCCS
Istituto Giannina Gaslini; PRINTO, Clinica Pediatrica e Reumatologia, Genova, Italy, 11University of Wisconsin, Madison,
WI, 12University of Alabama at Birmingham, Birmingham, AL, 13Department of Internal Medicine and Paediatrics, Ghent
University and VIB Centre for Inflammation Research, Ghent, Belgium, 14Department of Medicine, University of Alberta,
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Background/Purpose: Axial disease in juvenile spondyloarthritis (JSpA) is difficult to assess in children and the role of MRI in
rheumatologist diagnosis has not yet been quantified. We aimed to quantify the impact of MRI findings on high confidence in
classification of axial disease and to assess the independent association of clinical factors and MRI findings with expert clas-
sification of axial JSpA.

Methods:Clinical characteristics for JSpA cases with suspected axial disease from 6 international centers were collected on
a case report form; all cases had an MRI performed. Imaging was independently rated for the presence/absence of inflam-
matory or structural lesions typical of axial disease by at least two raters from a team of imaging experts. SpA clinical experts
(n=14) completed two assessments for each case: one based only on clinical features and the other with inclusion of MRI
findings. Each case was reviewed by 3 SpA clinical experts who rated their confidence for presence of “axial JSpA” from
-3 (very unlikely) to +3 (very likely). High confidence was defined as ≤-2 or ≥+2 and agreement was defined as ≥2 raters with
high confidence. Univariable and multivariable logistic regressions were conducted to assess associations with high confi-
dence in classification of axial disease through odds ratios (OR) and confidence intervals (CI) for both assessments. The mul-
tivariable logistic regression model for both assessments was built using the best subsets algorithm to identify the best
subsets of clinical and/or imaging characteristics to include in the model. Area under the curve (AUC) and clinical acumen
were used to select the highest performing model for each assessment.

Results: Among the 303 cases, agreement was achieved on 131 (43%) cases with clinical factors and on 214 (71%) cases
with clinical factors plus central imaging assessment (Figure 1). Adding central imaging data affected high confidence agree-
ment in the presence/absence of axial disease for 47% (144/304) of cases; addition of central MR imaging data facilitated
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agreement on 113 cases but lost agreement on 31. Of the 113 cases gaining agreement, 43 and 70 reached high confidence
agreement that the case was or was not axial disease, respectively. For 18 (5.9%) cases, it changed the directionality of agree-
ment; 5 cases from axial disease present to axial disease absent and 13 cases from not axial disease to axial disease present.
Table 1 shows the results of the regression analyses for both expert assessments. The multivariable logistic regression model
using clinical factors alone as predictors found that HLA-B27+, lumbar spinal pain and pain that improved with activity had the
strongest associations with axial disease classification. The analysis including imaging data found that presence of SIJ struc-
tural or inflammatory lesions on MRI had strong and independent associations with classification of axial disease by SpA
experts; clinical factors other than pain improvement with activity added little to no incremental value in model fit.

Conclusion: The addition of MR imaging facilitates expert agreement on classification of axial disease in JSpA and in multi-
variate analysis minimizes the incremental value and strength of association of several clinical domains.

Univariable and multivariable regressions were conducted to assess associations with high confidence in classification of
axial disease through odds ratios (OR) and confidence intervals (CI) for assessment of clinical features only and assessment
of clinical plus imaging features.

Disclosure: A. Mayer, None; T. Brandon, None; A. Aggarwal, None; R. Burgos vargas, None; R. Colbert, Eli Lilly;
G. Horneff, Roche, Pfizer, Novartis, Merck/MSD, Eli Lilly, AbbVie/Abbott; R. Joos, None; R. Laxer, Eli Lilly, Novartis,
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2 Bridge, Amgen, AstraZeneca, Aurinia, Bayer, Brystol Myers and Squibb, Celgene, inMed, Cambridge Healthcare
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Background/Purpose: Evidence suggests that physical activity is a modifiable lifestyle behavior that helps manage the
manifestations of systemic lupus erythematosus (SLE). However, persons with SLE are often physically inactive. There is a
need to identify variables grounded in a well-developed theory associated with physical activity in persons with SLE, to iden-
tify correlates, targets, and behavior change strategies. This study examines the social cognitive theory (SCT) correlates of
physical activity in persons with SLE.

Methods: The Lupus Intervention Fatigue Trial (LIFT) is a Phase II ongoing study designed to mitigate fatigue by increasing
physical activity. Data for the analysis presented here are from LIFT’s baseline visit. All participants satisfied American Col-
lege of Rheumatology or Systemic Lupus International Collaborating Clinics classification criteria for SLE. Participants com-
pleted questionnaires to assess physical activity and SCT variables: exercise self-efficacy (EXSE), outcome expectations,
exercise goal-setting (EGS), and physical function. Participants wore an ActiGraph GT3X accelerometer for 7 days, and
Troiano cutpoints were used for moderate-to-vigorous physical activity (MVPA). Estimated associations between MVPA,
Godin Leisure-Time Exercise Questionnaire Health Contribution Score (GLTEQ HCS), and SCT variables were derived using
Spearman correlations (r). For regression analyses, we conducted univariate analyses to identify SCT variables for inclusion
in multiple regression models of each outcome (selection criterion: p ≤0.2). We then used multivariable regression models to
examine associations between selected SCT variables and physical activity outcomes: 1) due to skewness of MVPA, we
used log(base10) transformed weekly MVPA minutes in the regression models; 2) logistic regression models were used
for analysis of the Sufficiently Active outcome, defined as GLTEQ HCS ≥ 24.

Results: Participant characteristics (n=83) are summarized in Table 1. The median (Interquartile Range) for average daily
accelerometer-measured MVPA was 14 (6, 28) (Table 2). According to the self-reported GLTEQ HCS, 28% of participants
were classified as Sufficiently Active, 15% Moderately Active, and 57% Insufficiently Active/Sedentary. MVPA was signifi-
cantly correlated with EXSE (r =0.22), EGS (r =0.34) and physical function (r =0.35). GLTEQ HCS was significantly correlated
with EXSE (r =0.45), EGS (r =0.51), and physical function (r =0.32)(Table 3). Outcome expectations were not significantly
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correlated with either accelerometer-measured MVPA or GLTEQ HCS. Adjusting for race and age had limited influence on
associations between physical activity and SCT variables. In multivariable models, levels of accelerometer-measured MVPA
were positively associated with EGS (p< 0.01) and physical function (p< 0.001). Being classified as Sufficiently Active was
positively associated with EGS (p< 0.01).

Conclusion: These results suggest that researchers may consider applying intervention strategies that address exercise
goal setting and self-perceived levels of physical function for improving MVPA participation among persons with SLE.
Descriptive and clinical characteristics for the sample with SLEDescriptive statistics for physical activity and social cognitive
theory variables for the sample with SLE.
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Correlations between physical activity and social cognitive theory scores for the sample with SLE.

Disclosure: D. Kinnett-Hopkins, None; J. Song, None; J. Chmiel, None; L. Bussell, None; A. Young, None; A. Chung,
None; D. Erickson, None; H. Milaeger, None; R. Ramsey-Goldman, None; L. Ehrlich-Jones, Zimmer-Biomet.
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Background/Purpose: Recent data suggests the COVID-19 pandemic disproportionately affected productivity of women
in the workforce. This bibliometric analysis examines gender differences in authorship of manuscripts in select rheumatology
journals prior to coronavirus 2019 (COVID-19) and during the early pandemic.

Methods: All manuscripts in the categories of article, review, or editorial that were published between March 1, 2019 to
March 1, 2021 in 3 high-impact rheumatology journals (Annals of the Rheumatic Diseases, Arthritis and Rheumatology,
and Arthritis Care and Research) were identified using Web of Science. Authors’ genders were determined by matching first
name with predicted gender using a validated multinational database (Genderize.io) and manual review of any names with
less than 90% probability. The names that could not be clarified (n = 41) were excluded from further analysis. Data analysis
identified the number of women and men who were first authors and senior authors, the types of manuscripts and whether
the articles were related to COVID-19. A total of 1,417 manuscripts were identified and 1,377 were analyzed and grouped by
earliest date of publication from 3/1/2019 to 3/1/2020 (labeled as 2019) or 3/2/2020 to 3/1/2021 (labeled as 2020). Propor-
tions were compared using χ2 analysis.

Results: In 2019, women were first authors of 311 manuscripts and senior authors of 198. In 2020, women were first
authors of 349 manuscripts and senior authors of 252. Females represented 48% (660 of 1377) of all first authors and
34.6% (450 of 1301) of senior authors across both years. Females were 48.7% and 47.2% of first authors from 2019 and
2020, respectively. In evaluating senior authors, 32.6% and 36.3% were female in 2019 and 2020, respectively (Table 1).
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Women’s authorship significantly increased from 2019 to 2020 as first authors of articles and reviews (p = 0.03 and 0.05
respectively). Of the manuscripts related to COVID-19 (n=43), women were first authors of 46.5% and senior authors of
28%, with no significant difference between genders (p = 0.11).

Conclusion: This analysis explored female authorship in high impact rheumatology journals in the time before and during the
COVID-19 pandemic. Females accounted for 47.8% of all first authors and demonstrated significant increase in first author-
ship, notably in articles and reviews, but also with an overall increasing trend. This demonstrates an improving gender equity
amongst first authors. Albeit a small sample (n=42), there was no significant difference between genders in authorship
related to COVID-19 (p =0.11). A very notable finding was that only about a third of senior authors were female overall,
and this did not significantly change across the two years (p = 0.19), with 33% and 36% of senior authors identified as female
in 2019 and 2020, respectively. Based on this snapshot in time surrounding the COVID-19 pandemic, there is undoubtedly
room for improvement with senior authorship. However, it is encouraging to see that there is growth in female authorship in
major rheumatology journals, rather than a decrease in authorship that some anticipated during this pandemic.

Disclosure: N. Chaurasia, None; P. Iyer, None; M. Esmaeili-Ghahfarokhi, None.
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Background/Purpose: Excessive cholesterol accumulation in macrophages underlies foam cell formation, initiation and
progression of atherosclerosis. Low-density lipoprotein (LDL) oxidation and unregulated uptake by macrophages are critical
in foam cell development. Cholesterol loading capacity (CLC) is the ability of serum to deliver cholesterol to cells and is
related to foam cell formation. Rheumatoid arthritis (RA) serum increased cholesterol content in macrophages and promoted
foam cell formation significantly more than control serum. We here explore factors in the serum of patients with RA and
mechanisms through which they interact and influence CLC on macrophages.

Methods: In a cross-sectional observational cohort of 104 patients with RA, CLC was measured as intracellular cholesterol
content in human THP-1-derived macrophages after incubation with patient serum. LDL oxidation was measured as oxidized
phospholipids on apoB100-containing particles (oxPL-apoB100). Antibodies against oxidized LDL (anti-oxLDL), proprotein
convertase subtilisin/Kexin type-9 (PCSK9) and high-sensitivity CRP were also quantified. All analyses adjusted for atheroscle-
rotic cardiovascular disease (ASCVD) risk score, obesity, total LDL, statin use, age at diagnosis, and anti-oxLDL IgM.

Results:OxPL-apoB100, anti-oxLDL IgG and PCSK9 positively associated with CLC (all p< 0.020). OxPL-apoB100 directly
influenced CLC only in dual rheumatoid factor and anti-citrullinated protein antibody positive patients (unstandardized b
[95% bootstrap confidence interval]=2.08 [0.38-3.79]) and independently of CRP (Figure 1). An indirect effect of oxPL-
apoB100 on CLC through anti-oxLDL IgG increased along with level of CRP (index of moderated mediation=0.55
[0.05-1.17]). CRP also moderated yet another indirect effect of oxPL-apoB100 on CLC through upregulation of PCSK9,
but only among dual seropositive patients (conditional indirect effect=0.64 [0.13-1.30]).

Conclusion: Oxidized LDL can directly influence CLC in dual seropositive RA patients, regardless of CRP. This suggests
that targeting LDL oxidation in addition to inflammation may enable a more comprehensive reduction of atherosclerotic risk
in these patients. Two additional and independent pathways—via anti-oxLDL IgG and PCSK9—may further mediate the
effects of oxPL-apoB100 on CLC depending on CRP level and seropositivity status. If externally validated, these findings
may have clinical implications for cardiovascular risk prevention.

Figure 1 Direct and indirect effects of oxPL-apoB100 on CLC through parallel mediators PCSK9 and anti-oxLDL IgG depending on level of CRP
and dual ACPA/RF seropositivity shown at (A) low CRP (1 SD below the mean) and dual seropositive, (B) high CRP (1 SD above the mean) and dual
seropositive, (C) low CRP (1 SD below the mean) and not dual seropositive, and (D) high CRP (1 SD above the mean) and not dual seropositive.
Dotted lines are the indirect effect of oxPL-apoB100 on CLC through PCSK9. Dashed lines are the indirect effect of oxPL-apoB100 on CLC
through anti-oxLDL IgG. ASCVD risk score, statin use, LDL-C, anti-oxLDL IgM, obesity, and age at RA diagnosis were included as covariates
but are not shown in the figure. Values are unstandardized regression coefficients. oxPL-apoB100: oxidized phospholipids on apolipoprotein
B100 particles, anti-oxLDL: antibodies against malondialdehyde LDL, PCSK9: proconvertase subtilisin/kexin type-9, CLC: cholesterol loading
capacity, CRP: C-reactive protein, Seronegative: rheumatoid factor (RF) and anti-citrullinated protein antibodies (ACPA) negative, Single seropos-
itive: RF or ACPA positive, Dual seropositive: both RF and ACPA positive, SD: standard deviation.*p<0.05, **p<0.01.
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Background/Purpose: Reliable objective assessment of remission is important for the optimal management of rheumatoid
arthritis (RA) patients. Calprotectin is a heterocomplex of the S100 proteins (S100A8 and S100A9), also known as
MRP8/14, has been shown to correlate with RA activity. The aim of this study is to assess the use of serum calprotectin
as a biomarker to differentiate between low disease activity states including remission.

Methods: The REMIRA cohort studied RA patients on > 6 months stable therapy in stable low disease activity
(DAS28-ESR ≤ 3.2). They were assessed every 3 months for 1 year. Baseline, intermittent (IR) and sustained
(SR) remission were defined by DAS28-ESR, DAS28-CRP, simple disease activity index (SDAI), clinical disease activity
index (CDAI) and ACR/EULAR Boolean criteria. Patients not fulfilling any remission criteria at baseline were classified as

Table 1: Baseline patient characteristics and biomarker levels (N=148)
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‘low disease activity state’ (LDAS). Patients not fulfilling any remission criteria over 1 year were classified as ‘persistent dis-
ease activity’ (PDA). Calprotectin levels were measured at baseline, 3, 6, 9 and 12 months. Mann-Whitney test was used
for analyses of the baseline levels. For the average levels (time-integrated, ti) over 12 months, the the Jonckheere-Terpstra
trend test was used. Calprotectin was measured by Crescendo Bioscience using the Buhlmann (MRP 8/14 ELISA prod-
uct code EK-MRP8/14) assays.

Results: Serum samples were available for 148 patients from the REMIRA cohort. Table 1 shows the patient characteristics.
The median age (IQR) was 58 years (48-69), median disease duration 40 months (23-77) and 66% were female. 83% were
IgM RF-positive and 55% were ACPA-positive. Of 148 patients, 28% were in the LDAS, 63% DAS28-ESR remission, 50%
DAS28-CRP remission, 40% SDAI remission, 43% CDAI remission and 24% ACR/EULAR Boolean remission at baseline.
Over 1 year, 9% of patients were classified as PDA. IR and SR were achieved in 42%/47% by DAS28-ESR, 46%/29% by
DAS28-CRP, 45%/20% by SDAI, 44%/21% by CDAI and 35%/9% by ACR/EULAR Boolean criteria, respectively. Baseline
calprotectin levels were significantly lower in all baseline remission criteria groups vs LDAS (table 2). The time-integrated val-
ues were lower among patients who achieved IR/SR vs PDA over 1 year (table 3).

Conclusion: This study demonstrated the role of calprotectin in differentiating subtle low disease activity states. Serum cal-
protectin was significantly different between low disease activity and remission as defined using different remission criteria.
Its utility was seen with point remission as well as longitudinally over 1 year.

Disclosure: M. Ma, Janssen, AbbVie/Abbott, Pfizer; F. Ibrahim, None; D. Scott, None; A. Cope, None.

Table 3: Median (IQR) time-integrated (ti) calprotectin concentrations for patient groups with persistent disease activity or intermittent remission
(IR) and sustained remission (SR) over 12 months, for five definitions of remission. Peristent disease activity (PDA) means no remission by any cri-
teria at any visit. P-values compare the PDA group vs. IR or SR groups using Jonckheere-Terpstra trend test. Comparison of baseline values in the
persistent disease activity (PDA, i.e., no remission by any criteria at any visit) group, the intermittent remission (IR) group and the sustained remis-
sion (SR) group, based on DAS28-ESR, DAS28-CRP, SDAI, CDAI and ACR/EULAR Boolean definitions of remission. Values are median (IQR).
Values across the PDA/IR/SR groups were assessed using Jonckheere-Terpstra trend test.

Table 2: Baseline calprotectin concentrations (median, IQR) for patients in LDAS or remission at baseline, using five definitions of remission. Com-
parison of the low disease activity state (LDAS: defined as not fulfilling any clinical remission criteria) group to the DAS28-ESR, DAS28CRP, CDAI,
SDAI and Boolean remission groups at baseline. LDAS was defined as patients who were not in remission by any definition at baseline. Values are
median (IQR). Levels of significance determined by Mann Whitney test. *p < 0.05, **p < 0.01, ***p < 0.001, ****p < 0.0001.
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Background/Purpose: Patients with rheumatoid arthritis (RA) are at increased cardiovascular (CV) risk. Coronary flow
reserve (CFR) is a quantitative imaging biomarker of CV risk that can detect coronary microvascular disease (CMD), associ-
ated with higher mortality in RA. Additionally, subclinical myocardial injury can be assessed with high sensitivity cardiac tro-
ponin (hs-cTnT). The objective of this study was to determine the association between a reduction in inflammation with
changes in CV risk as measured by CFR and hs-cTnT, as part of the LiiRA study.

Methods: The Lipids, Inflammation and CV risk in RA (LiiRA) study was a case-crossover study, recruiting RA patients age
≥18 years with active disease about to initiate a TNFi as part of clinical care. Exclusion criteria include prior CVD, statin use,
prednisone dose >10mg, or prior biologic DMARD use. All subjects underwent a stress myocardial perfusion PET scan (car-
diac PET) at baseline and after 24 weeks. Coronary flow reserve (CFR) is calculated from cardiac PET data using a ratio of
myocardial blood flow (MBF) during maximal hyperemia over that at rest. A lower CFR in the absence of obstructive coronary
artery disease (CAD) is indicative of CMD, defined as CFR< 2.5. Blood measurements for routine lipids, inflammatory
markers including hsCRP, IL-6, IL-1beta, and hs-cTnT were also performed at baseline and follow-up. The primary outcome
was change in CFR at baseline and 24 weeks with a secondary outcome of change in hs-cTnT. We tested the correlations
between change in inflammation with change in the primary and secondary outcomes using Spearman’s correlations.

Table 1. Change in inflammatory markers, disease activity, and measure of CV risk at baseline and follow-up, all values shown in median (inter-
quartile range).
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Results: In total, n=66 subjects completed the protocol with the primary outcome; 80% female, mean RA duration
7.7 years, 69% seropositive. The mean estimated baseline 10-year estimated ASCVD risk was 5.6%, yet 47% had evidence
of CMD. We observed a significant reduction in all inflammatory markers between baseline and follow-up, as well as
improvements in RA disease activity (Table 1); however, we did not observe a significant change in CFR and hs-cTnT . No
correlations were observed between change in inflammatory marker with change in CFR. A reduction in hsCRP and IL-1beta
was correlated with a reduction in hs-cTnT (Table 2). A non-significant trend for correlation of reduction of IL-1beta with
higher CFR was observed among subjects with evidence of CMD at baseline (Table 3).

Conclusion: In one of the largest cohorts of RA subjects with detailed data on inflammatory markers, subclinical markers of
myocardial injury, and CFR, reducing inflammation was correlated with improvements in measures of CV risk in a subset of
patients with evidence of subclinical myocardial injury and potentially CMD via the IL-1beta pathway. In this population of
overall low/borderline ASCVD risk, blood and imaging markers may inform which RA patients may benefit from CV risk
reduction by targeting inflammation.

Disclosure: b. weber, Horizon Therapeutics; D. Weisenfeld, None; T. Seyok, None; E. Massarotti, None; S. Huang,
None; D. Todd, None; J. Coblyn, None;m. weinblatt, AbbVie/Abbott, Acclaris, Bristol Myers Squibb, Corevitas, egrx,
Genosco, Horizon Therapeutics, GlaxoSmithKlein(GSK), Gilead, johnson and johnson, Eli Lilly, Pfizer, Roche, Scipher,
Sanofi, set point, Tremeau, Bristol Myers Squibb, sanofi, Amgen, Eli Lilly, Canfite, Inmedix, Scipher; T. Cai, None;
K. Dahal, None; l. BArrett, None; D. Solomon, AbbVie/Abbott, Amgen, moderna, CorEvitas; J. Plutzky, Amgen,
Boehringer-Ingelheim, Novo Nordisk; M. Bolster, Johnson and Johnson, Merck Manual, Cumberland, Corbus Inc.,
PracticeUpdate, Rheumatology Research Foundation; m. Dicarli, Gilead Sciences; K. Liao, None.

Table 3. Correlation between change in inflammatory markers with change in CFR, among subjects with CMD, n=31 (CFR<2.5).

Table 2. Correlation between change in inflammatory markers with change in hs-cTnT.
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Background/Purpose: Depression and anxiety are known to occur more commonly in patients with RA. For example,
recent studies estimate a depression point-prevalence of 17% in patients with RA, compared to 5% in the general popula-
tion. Newer treatments for RA have led to better outcomes, but it is unknown whether improved control of RA disease activ-
ity has also decreased depression and anxiety in patients with RA. We aimed to investigate trends in depression/anxiety
incidence over 3 decades in a population-based cohort of patients with RA.

Methods:We identified incident RA cases (age >18 years, met 1987 ACR criteria in 1985-2014) in a geographically defined
area. Patients were followed until death, migration or 12/31/2020. Depression and anxiety were defined using established
ICD9/10 code sets and requiring at least 2 diagnosis codes 30 days apart. Patients with depression or anxiety prior to RA
incidence date were excluded. Cox proportional hazards models compared trends in incidence of depression and anxiety
by decade, adjusting for age and sex. Cumulative incidence of depression and anxiety adjusted for competing risk of death
was calculated.

Results: The study included 1012 patients with RA (mean age 55.9 years; 68% female). There were 240, 343, and
429 cases in 1985-1994, 1995-2004 and 2005-2014, respectively. Depression and anxiety present at RA incidence both
increased significantly (p< 0.001) over the 3 time periods (8%, 21%, 30% for depression and 5%, 8%, 17% for anxiety,
respectively). During median follow-up of 10.6, 10.4 and 10.2 years per decade, depression developed in 80, 84, and
54 patients and anxiety developed in 37, 66, and 61 patients. There was no change in cumulative incidence of depression
over time, but patients with incident RA in 2005–14 had markedly higher cumulative incidence of anxiety than patients diag-
nosed in earlier decades (Figure). Hazard ratios (HR) demonstrated a temporal increase in anxiety among patients with inci-
dent RA in 2005-2014 (HR: 2.98; 95% confidence interval (CI): 1.87-4.75) and patients with incident RA in 1995-2004 (HR:

Figure 1. Cumulative incidence of depression and anxiety in patients with RA by decade of RA incidence
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1.77; 95% CI: 1.15-2.71) compared with incident RA in 1985-1994. Results did not change after additional adjustment for
smoking status and obesity or highest ESR in the first year of RA. These trends were most pronounced in RF/CCP positive
patients (data not shown).

Conclusion: In incident RA patients, the occurrence of depression did not improve over time while the occurrence of anxiety
increased substantially over time, particularly in RF/CCP positive patients. These findings may indicate increased awareness
and diagnosis of anxiety. Nevertheless, the lack of improvement in depression and anxiety, despite advances in RA treat-
ment, warrants further attention.

Disclosure: R. Giblon, None; S. Achenbach, None; E. Myasoedova, None; J. Davis, Pfizer; V. Kronzer, None;
C. Crowson, None.
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Background/Purpose: Drug persistence represents long-term therapeutic performance in real clinical setting and tubercu-
losis (TB) is one of the most important adverse events following biological treatments in rheumatoid arthritis (RA). We aimed
to compare persistence and incidence of tuberculosis between tumor necrosis factor-alpha (TNF-α) inhibitors and tocilizu-
mab in Korean patients with (RA) using the nationwide claim database.

Methods: In this retrospective cohort study, patients with RA who started TNF-α inhibitors such as adalimumab, etaner-
cept, infliximab and golimumab or tocilizumab as the first-line biological therapy between Jan 2014 and Dec 2017 on Korean
Health Insurance Review and Assessment Service database were analyzed and were followed up to Dec 2019. Drug persis-
tence was defined as the duration from the initiation to the first discontinuation including stopping and switching to other bio-
logical therapy and occurrence of TB was defined as the prescription of more than 2 anti-TBmedications after the initiation of
TNF-α inhibitors and tocilizumab.

Results: A total of 5,449 RA patients were analyzed in this study. Mean age was 53.4 years and 4,423 (81.2%) patients
were female. TNF-α inhibitors and tocilizumab were prescribed for 4,202 (adalimumab, 1,413; etanercept, 1,100; infliximab,
769; golimumab 920) and 1,247 RA patients, respectively. During the study period, 2,090 (49.7%) and 477 (38.3%) RA
patients discontinued TNF-α inhibitors and tocilizumab, respectively. Drug persistence was significantly lower in TNF-α
inhibitors group than tocilizumab group (log-rank test, p< 0.001) as shown in Figure 1. In multivariable Cox regression
model, TNF-α inhibitors was significantly associated with a higher risk of discontinuation compared with tocilizumab
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(HR=1.63, 95% CI=1.47-1.81, p< 0.001). In subgroup analyses, adalimumab (HR=1.73, 95% CI=1.54-1.95, p< 0.001),
etanercept (HR=1.87, 95%CI=1.66-2.11, p< 0.001) and golimumab (HR=1.57, 95%CI=1.37-1.79, p< 0.001) but not inflix-
imab (HR=1.23, 95% CI=1.06-1.42, p=0.054) showed a significantly higher risk of discontinuation compared with tocilizu-
mab after adjusting confounding factors. Forty-two RA patients developed TB (TNF-α inhibitors; 33 and tocilizumab; 9)
during the follow-up period and there was no significant difference in the incidence of TB between TNF-α inhibitors and toci-
lizumab treatment groups (log-rank test, p=0.386).

Conclusion: Our study revealed a better long-term persistence of tocilizumab compared with TNF-α inhibitors in patients in
RA in real clinical setting. No difference in TB incidence between TNF-α inhibitors and tocilizumab therapy was found.

Disclosure: B. Song, None; D. Moon, None; A. Kim, None; S. Lee, None.
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Patients Before and After Initiation of a First Advanced Therapy. Data
from the University of Sherbrooke Registry of Advanced Therapies
(USRAT)

Nathalie Carrier1, Sophie Roux2, Hugues Allard-Chamard2 and Gilles Boire3, 1Centre intégré universitaire de santé et
services sociaux de l’Estrie - Centre hospitalier universitaire de Sherbrooke (CIUSSS de l’Estrie - CHUS), Sherbrooke, QC,
Canada, 2Université de Sherbrooke and Centre intégré universitaire de santé et services sociaux de l’Estrie - Centre
hospitalier universitaire de Sherbrooke (CIUSSS de l’Estrie - CHUS), Sherbrooke, QC, Canada, 3Universite de Sherbrooke,
Sherbrooke, QC, Canada

Figure 1. Comparison of drug persistence between between tumor necrosis factor-α inhibitors and tocilizumab in patients with rheumatoid
arthritis
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Background/Purpose: Uncontrolled inflammation in rheumatoid arthritis (RA) patients increases the risk for incident Ische-
mic Heart Disease (IHD) and venous thromboembolic (TE) events. Reducing inflammation using advanced therapies
(AT) such as JAK inhibitors or anti-TNF drugs is expected to reduce these risks. Understanding the incidence of IHD and
TE events before and after advanced therapy (AT) initiation may help clarify whether some ATs have specific toxicities or
are relatively less protective. Clinical registries are best for precise observations on diagnosis, reasons for drug use and with-
drawal, and disease activity. Administrative health databases are more comprehensive for comorbidities.

Methods: USRAT Registry combines administrative and clinical data. Our team is the single one treating rheumatology
patients from our catchment area (about 500,000 people), while all their inpatient episodes are recorded in the administrative
system of one single multisite hospital. Since 2003, we developed a registry of 1800+ patients treated with AT. All episodes
of inpatient care for these patients were extracted from our hospital’s database from 1995 up to the end of 2021. Clinical
charts were revised to confirm diagnosis and disease activity over time. We report severe IHD and TE events occurring over
the 3 years before and the 3 years after initiation of a first AT in the RA patients whose chart revision is currently completed.
We first analyzed data according to use of a single AT only (First) versus at least one drug switch over the 3-year period
(Switch). We also isolated a subset of First patients who stopped their first AT but did not switch (First-Stop) from those
remaining on first AT (Persistent).

Results: Among patients labeled RA on the AT reimbursement form, RA was confirmed in 549 (65.8% women; mean age
59.3); mean disease duration 6.9 years at first AT initiation (71.4% anti-TNF). After first AT initiation (1386 patient-years), at
least one IHD or TE event occurred in 27 (4.9%) and 9 (1.7%) patients, respectively (Table 1). Unexpectedly, a not significant
increase in the 3-year incidence of IHD and TE events was seen following the start of a first AT. Incidence of IHD and TE
events before AT was similar among Persistent, Switch and First-Stop groups. IHD incidence post-AT was not significantly
different between First and Switch patients (Table 1). However, IHD post-AT was significantly more frequent in First-Stop

Table 1. Incidence of events in 549 RA patients over 3 years following the prescription of a first advanced therapy (AT) in comparison with the
3 years preceding AT prescription
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than in Persistent or Switch patients (Table 2). Several First-Stop patients developed drug toxicity or severe comorbidities
but most had other reasons to stop. There was a trend for fewer TE events in Persistent relative to Switch or First-Stop
patients (p=0.08) (Table 2).

Conclusion: Prescribing an AT in patients with active RA may not be sufficient to bring their 3-year risk for IHD and TE
events below their pre-AT levels. Switching had a neutral association with IHD relative to Persistence but may increase TE
risk, suggesting a more direct role of persistent inflammation in TE. The worst outcomes were seen in patients who stopped
their first AT and did not switch (First-Stop) over 3 years. Whether the more at risk First-Stop patients may be identified
before AT initiation remains to be determined.

Disclosure: N. Carrier, None; S. Roux, None; H. Allard-Chamard, Pfizer, AbbVie/Abbott, Saanofi, Bristol-Myers
Squibb(BMS), Novartis, Amgen, Roche, Eli Lilly, Janssen, sandoz, UCB, Celltrion; G. Boire, AbbVie/Abbott, Bristol-
Myers Squibb(BMS), Janssen, Eli Lilly, Merck/MSD, Novartis, Orimed Pharma, Pfizer, Samsung Bioepis, Teva, Viatris,
Amgen, Celgene.

Abstract Number: 0889

Serum Adipokines Predict Incident Osteoporotic Fracture in Patients
with Rheumatoid Arthritis

Joshua Baker1, Katherine Wysham2, Bryant England3, Punyasha Roul4, Aleksander Lenert5, Grant Cannon6, Brian
Sauer7, Geoffrey Thiele3 and Ted Mikuls8, 1University of Pennsylvania, Philadelphia, PA, 2VA Puget Sound/University of
Washington, Seattle, WA, 3University of Nebraska Medical Center, Omaha, NE, 4UNMC, Omaha, NE, 5University of Iowa,
Iowa City, IA, 6Retired, Salt Lake City, UT, 7Salt Lake City VA/University of Utah, Salt Lake City, UT, 8Division of
Rheumatology, University of Nebraska Medical Center, Omaha, NE

Table 2. Incidence per 100 person-years of events in 549 RA patients over 3 years following the prescription of a first advanced therapy (AT).
According to persistent use of a single AT (Persistent), switching at least once to another AT (Switch) or stopping the first prescribed AT without
switching (First-Stop).
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Background/Purpose: Adipokines are fat and muscle-secreted protein hormones that regulate metabolism. Adiponectin
has been associated with fracture in the general population while the role of leptin is less clear. Fibroblast Growth Factor
(FGF)-21 is an indicator of metabolic stress has been associated adverse bone morphology and strength in other settings.
We assessed whether adipokines are associated with a history of osteoporosis and fracture at time of enrollment in the Vet-
eran’s Affairs Rheumatoid Arthritis (VARA) registry and whether they independently predict future incident fractures.

Methods: Participants were adults with physician-confirmed RA. Adipokines were measured on the MesoScale Discovery
platform using banked serum from enrollment. Values were log-adjusted, standardized (per SD), and dichotomized above/
below the median value. A history of osteoporosis and fracture were defined based on the presence of any relevant
HCUP-CCS codes within the 12 months before enrollment. Incident osteoporotic fracture was defined based on validated
algorithms using diagnostic and procedure codes and confirmed by chart review. Linear regression was used to evaluate
differences in adipokines among those with a history of osteoporosis or fracture at enrollment. Multivariable Cox proportional
hazard models evaluated associations between adipokines and incident fracture adjusting for demographics, smoking, BMI,
prednisone use, comorbidity score, disease activity, and any history of osteoporosis and fracture prior to enrollment.

Results: A total of 2512 participants were included (mean (SD) age 71 (10) years; 87% male). At enrollment, 648 patients
had a history of any prior fracture and 452 had a history of osteoporosis. Over 16,573 person-years of follow-up, there were
86 incident fractures at a rate of 0.52 per 100 person-years. After adjustment, those with a history of fracture at enrollment
had higher adiponectin, leptin, and FGF-21 levels (Figure 1). In addition, those with a history of osteoporosis (with or without
prior fracture) had higher levels of adiponectin and leptin. After adjustment, there was a higher risk of incident fracture among

Figure 1: Adipokine levels by prevalent osteoporosis or history of fracture, at VARA enrollment adjusted for age, sex, race, BMI, DAS28, smoking,
and prednisone use. Linear regression, adjusted for age, sex, race, BMI, smoking, prednisone use, DAS28, prednisone use, and comorbidity
score (RDCI). Note: The RDCI was adjusted down 1 point for those with prevalent fracture. Abbreviations: SD=standard deviation
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patients with adiponectin [HR: 1.43 (1.07, 1.90) p=0.01] and leptin [HR: 1.49 (1.11, 1.98) p=0.006] levels above the median.
Patients with elevated levels of both adiponectin and leptin experienced a much higher risk of fracture compared to those in
whom neither was elevated [HR: 2.14 (1.38, 3.33) p=0.001] (Figure 2).

Conclusion: Elevations in adipokines are independently associated with a greater prevalence of osteoporosis and fracture
at enrollment and predict incident osteoporotic fractures in patients with RA. perhaps by identifying patients who have
altered body composition or disrupted metabolic pathways. Further study is needed to determine how alterations in adipo-
kines over time could be leveraged as part of a precision medicine approach with the goal of preventing fracture.

Disclosure: J. Baker, Bristol-Myers Squibb(BMS), RediTrex, Pfizer; K.Wysham, None; B. England, Boehringer-Ingel-
heim; P. Roul, None;A. Lenert, None;G. Cannon, None;B. Sauer, None;G. Thiele, None; T. Mikuls, Gilead Sciences,
Bristol-Myers Squibb, Horizon, Sanofi, Pfizer Inc.

Table: Association between adipokines and incident fracture. In the left column, the result represents the effect for the exposure in three separate
models. In the right column, adipokines were tested in the same model (if p<0.1 when tested alone). All models adjusted for age, age2, sex, race,
BMI, smoking, history of osteoporosis, history of fracture, prior use of bisphosphonates, DAS28, prednisone use, comorbidity score (RDCI), and
date of enrollment (and squared term). Note: The RDCI was adjusted down 1 point for those with prevalent fracture. Abbreviations: P-Y= Person-
years; HR= Hazard Ratio; CI= Confidence Interval; BMI= Body Mass Index; TNFi= Tumor Necrosis Factor Inhibitor

Figure 2: Cumulative probability of incident osteoporotic fracture by number of elevated adipokines (adiponectin/leptin) adjusted for age, sex,
race, date enrolled, BMI, RDCI, smoking history, prednisone use, prior fracture, osteoporosis, prior bisphosphonate use, and baseline DAS28.
Note: The RDCI was adjusted down 1 point for those with prevalent fracture.
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Long Term Efficacy of a 2-year MRI Treat-to-target Treatment Strategy on
Disease Activity, MRI Inflammation and Physical Function in Rheumatoid
Arthritis Patients in Clinical Remission: Five Year Follow-up of the
IMAGINE-RA Cohort

Signe Møller-Bisgaard1, Kim Hørslev-Petersen2, Daniel Glinatsi3, Bo Ejbjerg4, Merete Lund Hetland5, Jakob Møllenbach
Møller6, Robin Christensen7, Sabrina Mai Nielsen8, Mikael Boesen9, Kristian Stengaard-Pedersen10, Ole Rintek
Madsen11, Bente Jensen12, Jan Alexander Villadsen13, Ellen Margrethe Hauge10, Oliver Hendricks2, Hanne Merete
Lindegaard14, Niels Steen Krogh15, Anne Grethe Jurik16, Henrik Thomsen17 and Mikkel Østergaard18, 1Copenhagen
Center for Arthritis Research, Center for Rheumatology and Spine Diseases, Rigshospitalet, Copenhagen, Denmark,
2Department of Rheumatology, Danish Hospital for Rheumatic Diseases, Sønderborg, Denmark, 3Copenhagen Center
for Arthritis Research, Center for Rheumatology and Spine Diseases, Rigshospitalet, Glostrup, Denmark, 4Department of
Rheumatology, Slagelse Hospital, Slagelse, Denmark, 5Copenhagen University Hospital - Rigshospitalet, Glostrup,
Denmark, 6Department of Radiology, Herlev-Gentofte Hospital, Copenhagen, Denmark, 7Musculoskeletal Statistics Unit,
The Parker Institute, Copenhagen, Denmark, 8The Parker Institute, Section for Biostatistics and Evidence-Based
Research, Bispebjerg-Frederiksberg Hospital, Frederiksberg, Denmark, 9Department of Radiology, Bispebjerg-
Frederiksberg Hospital, Copenhagen, Denmark, 10Department of Rheumatology, Aarhus University Hospital, Aarhus,
Denmark, 11Center for Rheumatology and Spine Diseases, Copenhagen University Hospital Herlev-Gentofte,
Copenhagen, Denmark, 12Center for Rheumatology and Spine Diseases, Bispebjerg-Frederiksberg Hospital,
Copenhagen, Denmark, 13Department of Rheumatology, Silkeborg Hospital, Silkeborg, Denmark, 14Department of
Rheumatology, Odense University Hospital, Odense, Denmark, 15ZiteLab ApS, Frederiksberg, Denmark, 16Department
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Background/Purpose: Targeting MRI remission in rheumatoid arthritis (RA) patients in clinical remission may improve long
term clinical, functional and MRI outcomes. The purpose of the IMAGINE-MORE study was to investigate whether a 2-year
MRI treat-to-target (T2T) strategy, based on structured MRI assessments targeting absence of osteitis combined with clin-
ical remission, compared with a conventional clinical T2T strategy targeting clinical remission only, improves disease activity,
physical function and suppresses MRI-inflammation over 5 years in RA patients.

Methods: The IMAGINE-MORE trial was designed as an extension protocol to the 2-year, IMAGINE-RA randomized trial.
IMAGINE-RA included 200 RA patients in clinical remission (DAS28-CRP< 3.2 AND no swollen joints) who received conven-
tional synthetic disease-modifying antirheumatic drugs (csDMARD) and investigated whether an MRI T2T strategy targeting
absence of osteitis in combination with clinical remission (DAS28-CRP≤3.2 and no swollen joints) could increase remission
rates and prevent erosive progression compared with a conventional T2T strategy targeting clinical remission only. If treat-
ment target was not met, treatment was escalated according to a predefined treatment algorithm starting with increment
in csDMARDs and then adding biologics. At the end of the study, participants were invited to participate in the IMAGINE-
MORE follow-up study and informed consent was obtained. Patients were managed in routine outpatient clinic applying a
conventional treatment strategy targeting clinical remission. Protocolized clinical visits (year 3, 4 and 5) and contrast-
enhanced MRI of the dominant hand 2nd-5th metacarpophalangeal joints (year 3 and 5) were carried out. The primary clinical
endpoint was the proportion of patients achieving DAS28-CRP remission (DAS28-CRP< 2.6) at year 5. Predefined key sec-
ondary outcomes were disease activity (DAS28-CRP), and changes in MRI osteitis (OMERACT RA MRI scoring system
(RAMRIS)) and functional level (HAQ) from baseline to 5 years follow up. Endpoints were analysed by logistic regression
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models (dichotomous endpoints) and repeated measures mixed effects models (continuous outcomes) adjusted for pro-
pensity scores corresponding to (remaining in) group allocation.

Results: Fifty-nine patients in the MRI T2T arm and 72 patients in conventional T2T arm consented to participate. Of these,
47 patients (80%) in the MRI T2T group and 54 patients (75%) in the conventional T2T group reached the primary clinical
endpoint (OR= 2.00 [95%CI: 0.76 to 5.28]) (Table and Figure). No statistically significant differences between treatment
strategies in the primary and key secondary outcomes were seen.

Figure: Absolute scores from baseline to 5 years in DAS28-CRP and proportions in remission Illustrating the trajectory of absolute scores from
baseline to month 60 (i.e. 5 years) in DAS28-CRP based on a mixed model with an adjustment for baseline and propensity scores, as well as pro-
portions in DAS28 remission over time for each group, with non-responder imputation.

Table: Group estimates are presented as no. (%) for dichotomous data and least squares means (SE) for continuous data. For the primary end-
point, adjusted odds ratio and 95%CI between groups were calculated from a logistic regression model including a fixed factor for treatment
arm, and an adjustment for propensity score as a covariate. For endpoints with continuous data, least squares mean differences between groups
were calculated based on repeated-measures mixed linear models adjusted for baseline values and propensity scores. 1Missing data for one
patient in the conventional T2T group.
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Conclusion: A two-year MRI T2T strategy targeting absence of MRI osteitis combined with clinical remission as compared
to a conventional clinical T2T strategy in RA patients in clinical remission had no effect on the long-term probability of achiev-
ing DAS28-CRP remission. In accordance with the primary results from IMAGINE-RA trial, these long-term data do not sup-
port the use of an MRI-guided strategy for treating patients with RA in clinical remission.Ref: Møller-Bisgaard S et al: JAMA
2019, 321(5):461-472.

Disclosure: S. Møller-Bisgaard, AbbVie;K. Hørslev-Petersen, None;D. Glinatsi, Eli Lilly, AbbVie/Abbott; B. Ejbjerg,
None; M. Hetland, Sandoz, Novartis, Eli Lilly, Medac, Pfizer; J. Møllenbach Møller, None; R. Christensen, None;
S. Nielsen, None; M. Boesen, None; K. Stengaard-Pedersen, None; O. Rintek Madsen, None; B. Jensen, None;
J. Alexander Villadsen, None; E. Hauge, None; O. Hendricks, None; H. Lindegaard, None; N. Krogh, None;
A. Jurik, None; H. Thomsen, None; M. Østergaard, AbbVie/Abbott, Amgen, Bristol-Myers Squibb(BMS), Celgene,
Eli Lilly, Janssen, Gilead, Novartis, Pfizer, UCB.
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Background/Purpose: Comorbid conditions in the setting of rheumatoid arthritis (RA) play an important role in predicting
disease activity and functional impairment (1). Application of a specific comorbidity index in a clinical setting could be useful
in identifying patients with a poor prognosis (2). The rheumatic disease comorbidity index (RDCI) is a scoring system devel-
oped specifically for RA patients that is used to assess their total burden of comorbidity (2). The application of RDCI has not
yet been well documented in published literature, and the clinical presentations and comorbidities of RA patients have not
been adequately described in the local region. Our study aims to assess the relationship between comorbidity and disease
activity of RA by use of the RDCI.

Methods: Between 2019 and 2021, medical records and clinical data from the latest rheumatology clinic visit of consecutive
RA outpatients above 18 years of age were reviewed in a two-center retrospective study. Data retrieved included demo-
graphics, clinical presentation, inflammatory markers, comorbid conditions, and medications. RDCI was calculated for each
patient, and disease activity was assessed using disease activity score 28 (DAS28), clinical Disease Activity Index (CDAI) and
Simplified Disease Activity Index (SDAI) scores. The degree of functional impairment was documented using the health
assessment questionnaire (HAQ).

Results: 195 patients were included in this study. Most of the study population was female, with a mean age of 55 years,
and an average body mass index (BMI) of 31. The most prevalent comorbidity was hypertension (29.7%). A large portion
of patients had an RDCI score of zero (38.5%) with the second largest group scoring 3 or higher (22.1%). The mean DAS
28 CRP score was 3.34 (± 1.2), with 49.3% of patients achieving a good EULAR response, while the mean CDAI score
was 13.8 ± 10.3 with only 19 (9.9%) patients achieving the same response. Patients with a higher RDCI score were older
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(p < 0.001) with a longer duration of disease (p < 0.001) and significantly higher HAQ scores (p = 0.012). However, no asso-
ciation between RDCI scores and disease activity was found. Independent predictors of a good clinical response were
decreasing BMI and the use of tumor necrosis factor-inhibiting medications.

Conclusion: Although a direct relationship between RDCI score and disease activity could not be established, it did have a
significant impact on functional impairment. We recommend that routine calculation of RDCI scores could prove useful in
identifying multimorbid RA patients with a poor prognosis and help in fine adjustment of treatment goals to restore quality
of life.
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Disclosure: S. Abdulaziz, None; S. Attar, None; R. Ahmed, None; H. Fida, None; O. Bokhary, None; A. Alyazidi,
None; A. Abumohssin, None.
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Predicting Value of Circulating Semaphorin 4A for Rheumatoid Arthritis
Progression and Response to Treatment

Jérôme Avouac1, Eloïse Vandebeuque2, Alice Combier3, lucile poiroux3, Alexia Steelandt3, Margaux Boisson3, Virginie
Gonzalez4, Anne Cauvet4, Thomas Barnetche5, Marie Truchetet6, Christophe Richez7 and Yannick Allanore8, 1University
of Paris, Paris, France, 2hôpital Cochin, AP-HP AP-HP.Centre - Université Paris Cité, Paris, France, 3Hôpital Cochin, AP-HP.
Centre - Université Paris Cité, Paris, France, 4INSERM U1016, Institut Cochin, Paris, France, 5CHU Bordeaux, Bordeaux,
France, 6Bordeaux University Hospital, Bordeaux, France, 7Université de Bordeaux, Bordeaux, France, 8Department of
Rheumatology A, Descartes University, APHP, Cochin Hospital, Paris, France, Paris, France
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Background/Purpose: The lack of validated tools to predict rheumatoid arthritis (RA) disease course warrants the develop-
ment of new reliable biomarkers. We have previously detected increased semaphorin 4A (SEMA4A) expression in endothe-
lial cells, synovial tissue, and serum of patients with RA. In addition, SEMA4A serum levels correlated with multiple clinical,
biological, and power doppler ultrasound markers of disease activity and angiogenesis.

Our objective was to evaluate circulating SEMA4A for the prediction of disease progression in RA and study its association
with response to therapy.

Methods: A first cohort from Paris, France, included between May 2016 and February 2018 101 consecutive RA patients
followed up on an annual basis until August 2021. Baseline SEMA4A concentrations measured by quantitative ELISAs
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(Coud-Clone Corp, Katy, TX) were analyzed according to disease progression, defined by the occurrence of patient-
reported flares and initiation or change of targeted therapy related to persistent disease activity. Increased SEMA4A concen-
trations were defined as values >94 ng/mL, as previously reported (Avouac et al, Arthritis Rheumatol 2021). A second cohort
from Bordeaux, France, included consecutive RA patients who initiated new therapy because of insufficient disease control.
The course of SEMA4A levels was studied between baseline and month 3 according to treatment response.

Results: A total of 101 patients (85 females, 84%) were included in the first cohort, with a mean age of 58±13 years and amean
disease duration of 14±11 years. During a follow-up period of 41±15 months, disease progression occurred in 26 patients.

Increased baseline SEMA4A levels were predictive of disease progression (hazard ratio, HR: 2.73, 95%CI 1.24-5.96,
respectively) (Figure 1A). Multivariate Cox analyses confirmed that SEMA4A was an independent predictors of disease pro-
gression (HR: 2.71, 95%CI 1.14-6.43, respectively). SEMA4A remained predictive of disease progression in the 58 patients
with a DAS28 < 3.2 at baseline (HR: 3.50, 95%CI 1.02-12.01, respectively).

SEM4A was also confirmed as an independent predictor of flares (n=38), together with the DAS28 and synovial hyperhemia.
Baseline SEMA4A levels also identified more active and difficult to treat patients who maintained higher mean DAS28-CRP
values during the follow-up period (Figure 1B).

A total of 40 patients (29 females, 73%) initiating new therapy (15 methotrexate and 25 tocilizumab) were included in the sec-
ond cohort. These patients had a mean age of 57±14 years, a mean disease duration of 5±6 years. 4 patients experienced

Figure 1A-C: Predictive value of SEMA4A for the progression and response to treatment of rheumatoid arthritis. A, Time to disease progression
according to circulating SEMA4A concentrations (≤ or > 94 ng/mL). B, Course of the DAS28 during the follow-up period according to baseline
SEMA4A concentrations (≤ or > 94 ng/mL). All data are shown as the mean ± SEM. * p<0.05, ** p<0.01 and *** p<0.001, determined by Student’s
t test. C, C-E, Course of SEMA4A concentrations according to response to therapy. * p<0.05 and ****p<0.0001, determined by the Wilcoxon
matched-pairs signed rank test.
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no treatment response, 10 had a moderate response and 26 a good response. SEMA4A concentrations were markedly
decreased between m0 and m3 in the group of patients with good clinical response (Figure 1C).

Conclusion: Circulating SEMA4A is a robust biomarker of disease progression, associated with therapy responsiveness.

Disclosure: J. Avouac, Galapagos, AbbVie, Lilly, Pfizer, Bristol Myers Squibb, Novartis, Fresenius-Kabi, Sanofi, San-
doz, Nordic Pharma, Biogen, Medac, Janssen, Roche-Chugai; E. Vandebeuque, None; A. Combier, None; l. poiroux,
None; A. Steelandt, None; M. Boisson, None; V. Gonzalez, None; A. Cauvet, None; T. Barnetche, None;
M. Truchetet, AbbVie/Abbott, Pfizer, Eli Lilly, Galapados; C. Richez, AbbVie/Abbott, Amgen, AstraZeneca, Biogen,
Bristol-Myers Squibb(BMS), Galapados, GlaxoSmithKlein(GSK), Eli Lilly, Novartis, Pfizer; Y. Allanore, Boehringer
Ingelheim, Sanofi, Janssen, AbbVie/Abbott, Menarini, Curzion, Medsenic, Prometheus, AstraZeneca.
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Background/Purpose: Cholesterol efflux capacity CEC measures the ability of high-density lipoprotein (HDL) to remove
cholesterol from arterial wall macrophages upon interaction with membrane transporter proteins and reduce the lipid con-
tent of atherosclerotic plaques. CEC inversely associated with cardiovascular risk in general patients independently of HDL
levels. CEC though the ATP-binding-cassette G1 (ABCG1) membrane transporter is impaired in RA, yet, its relationship to
atherosclerosis and cardiovascular risk is unknown. We here evaluated associations of ABCG1-mediated CEC with coro-
nary atherosclerosis burden, plaque progression and incident cardiovascular event risk in RA.

Methods: Coronary atherosclerosis was evaluated with computed tomography angiography in 140 patients without cardio-
vascular disease and reassessed in 99 after 83.6±4.0 months. ABCG1-mediated CEC was measured in Chinese hamster
ovary cells, not transfected or transfected with ABCG1 gene, as percentage of effluxed cholesterol over total intracellular
cholesterol content. Logistic and negative binomial regression tested associations of ABCG1 with binary and count plaque
outcomes respectively. Cox regression evaluated the association of ABCG1 with long-term cardiovascular event risk.

Results: Mean (standard deviation [SD]) of ABCG1 was 4.71 (0.92)%. At baseline, ABCG1 inversely associated with likeli-
hood of extensive atherosclerosis (≥5 plaques) (odds ratio 0.50 [95% CI 0.28-0.88]) and numbers of partially-calcified (rate
ratio [RR] 0.71 [95% CI 0.53-0.94]) and low-attenuation plaques (RR 0.63 [95% CI 0.43-0.91]) independently of ASCVD
score and statin use. There were no main effects of ABCG1-CEC in adjusted plaque progression models. However, higher
ABCG1-CEC predicted decreased noncalcified and calcified plaque progression exclusively in patients with higher time-
weighted mean prednisone dose (Figure 1A). Furthermore, ABCG1-CEC inversely associated with progression of partially-
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calcified plaque at lower time-averaged CRP levels (Figure 1B). ABCG1-CEC did not have a main effect on cardiovascular
event risk after adjusting for ASCVD score. However, higher ABCG1 associated with lower risk in patients with any versus
no prednisone exposure during follow-up, ≥1 versus no noncalcified plaques, and low (< median) versus higher baseline
CRP after adjustments including for ASCVD score (p-for-interaction=0.008, 0.021 and 0.033 respectively, Figure 2)

Conclusion: ABCG1-mediated CEC inversely associated with coronary plaque burden and number of high-risk plaques at
baseline. It further predicted decreased plaque progression conditionally on cumulative inflammation and prednisone dose.
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Notably, ABCG1-mediated CEC inversely associated with cardiovascular risk specifically in prednisone users, patients with
noncalcified plaques at baseline and those with lower inflammation.

Disclosure: G. Karpouzas, Janssen, Sanofi-Genzyme-Regeneron, Pfizer Inc; b. Papotti, None; S. Ormseth, None;
M. Palumbo, None; e. Hernandez, None; M. Adorni, None; F. Zimetti, None; M. Budoff, Pfizer; N. Ronda, None.
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Background/Purpose: Patients with rheumatoid arthritis (RA) experience premature mortality that is largely due to cardio-
vascular disease (CVD). Ample evidence suggests that elevated γGT activity is associated with increased risk of CVD. We
have previously showed that replacing ESR by γGT in DAS28 calculation (DAS28-γGT) allowed a combined evaluation of
cardiovascular risk in patients with RA, in addition to joint disease activity (Vergneault et al, J Rheumatol 2020). Our objective
was to validate the predictive value of the DAS28-γGT for the occurrence of major cardiovascular events (MACE) in the
ESPOIR cohort.

Figure 1: DAS28-γGT and cardiovascular risk factors. A, DAS28-γGT according to the Framingham risk score (low, medium or high), ** p<0.01
and ***p<0.001 by ANOVA test with Dunnett’s multiple comparisons test. B, DAS28-γGT levels according to the number of cardiovascular risk
factors (≤2 or > 2 risk factors), ****p<0.0001 by unpaired t test. C, MACE-free survival according to the DAS28-γGT (≤ or > 9.4).
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Methods:We conducted a prospective observational study including patients with RA from the ESPOIR cohort fulfilling the
2010 ACR/EULAR criteria. Patients were recruited between 2002 and 2005 and were followed up to 10 years. Patients with
a history of CVD and not followed up to 1 year were excluded from the analysis. DAS28-γGT was calculated at baseline

using the following formula: 0.56*√TJ-28+0.28*√SJ-28+2*ln (γGT)+0.014*GH. Our primary outcome was the occurrence
of MACE during the observation period.

Results: 720 RA patients (77% females) were considered with a mean age of 48±13 years and a mean disease duration of
93±185 days. Positive rheumatoid factor and anti-CCP antibodies were detected in 42% and 38% of patients, respectively,
and 37% of patients presented bone erosions. The mean DAS28 was 5.1±1.3.

At baseline, the DAS28-γGT correlated with age (r=0.26, p< 0.001) and the Framingham risk score (r=0.31, p< 0.001). The
DAS28-γGT was also significantly increased in males (10.3±1.8 vs. 9.4±1.9, p< 0.001) and in patients presenting the follow-
ing conditions: high alcohol consumption (11.2±1.8 vs. 9.5±1.9, p< 0.001), active smoking (9.72±1.93 vs. 9.44±1.86,
p=0.036), blood hypertension (10.2±2.01 vs. 9.44±1.85, p< 0.001), diabetes mellitus (10.67±2.20 vs. 9.53±1.87,
p=0.001), hypercholesterolemia (9.95±1.97 vs. 9.50±1.88, p=0.017) and obesity (BMI > 30 kg/m2) (10.01±1.90 vs. 9.26
±1.83, p< 0.001). No association was observed between DAS28-γGT and treatment with NSAIDs or corticosteroids. The
DAS28-γGT steadily increased according to CV risk (Figure 1A) and was significantly increased in patients with at least
2 CV risk factors (Figure 1B).

A total of 35 MACE was recorded during the observation period, with a mean time to event of 70±44 months. ROC curve
analysis indicated that DAS28-γGT >9.4 had the best sensitivity (74%) and specificity (62%) for the diagnosis of MACE dur-
ing the observation period. Increased DAS28-γGT ( >9.4) was predictive of the occurrence of MACE, with a hazard ratio
(HR) of 3.05 (95% confidence interval, CI 1.44-5.43) (Figure 1C). Multivariate Cox analyses confirmed increased
DAS28-γGT together with age and diabetes mellitus as independent predictors of MACE (Table 1). Interestingly, the
DAS28 and γGT activity were not predictive of the occurrence of MACE in this cohort.

Conclusion: The DAS28-γGT was identified in this large prospective cohort as an independent predictor of MACE in
patients with RA. In addition to the assessment of disease activity, the DAS28-γGT is a simple and useful tool to evaluate
CV risk in routine and warn the clinician about the CV risk burden in patients with RA.

Disclosure: A. Dupont, None; A. Constantin, AbbVie, Amgen, Biogen, Bristol Myers Squibb, Boehringer, Celltrion,
Fresenius-Kabi, Galapagos, Janssen, Lilly, Medac, MSD, Novartis, Pfizer, Roche, Sanofi, Sandoz, UCB, Viatris;
M. Soubrier, None; J. Avouac, Galapagos, AbbVie, Lilly, Pfizer, Bristol Myers Squibb, Novartis, Fresenius-Kabi,
Sanofi, Sandoz, Nordic Pharma, Biogen, Medac, Janssen, Roche-Chugai.

Table 1: Multivariate COX analysis to identify independent predictors of MACE
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Background/Purpose: COVID-19 vaccination in autoimmune diseases (COVAD) study is a large-scale real-world data on
COVID-19 vaccine safety in autoimmune rheumatic diseases (AIRDs) including rheumatoid arthritis (RA). The COVAD study
aimed to assess COVID-19 vaccination-related adverse events (AEs) till seven days post-vaccination in RA patients.

Methods: COVAD study group comprised >110 collaborators across 94 countries. The Study was conducted from March
2021 to December 2021. Survey monkey platform-based self-reported online survey captured the data related to COVID-19
vaccination-related AEs in RA, other AIRDs, other (non-rheumatic) autoimmune diseases (nrAIDs), and healthy controls
(HCs). Active and inactive disease were patient self-reported and decided based on the need for hiking immunosuppression
prior to vaccination. Descriptive and multivariable regression analyses adjusting for age, gender, ethnicity, vaccine type, and
disease modifying anti-rheumatic drugs (DMARDs) were performed. Statistically significant results following multivariate
regression are reported.

Results: Of the 9462 total complete respondents, 14% (n=1347) were RA patients, with a mean (SD) age 50.7 (13.7) years,
87% were females, 56% were Caucasian, and 71% had completed 2 doses. BNT162b2 (Pfizer) (39.1%) and ChAdOx1
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nCoV-19 (Oxford)(23.8%) were the most common vaccines received (Table 1). Overall, 77.1% of RA patients reported AEs
(77.1%-minor and 4.2% -major). Active RA had similar AEs and hospitalization compared to inactive RA. Between the differ-
ent vaccines, mRNA 1273 (Moderna) recipients had reported highest overall AEs, minor AEs [OR for both 3.1 (1.4-6.6), p
0.003], and injection site pain [OR 2.5 (1.5-4.3), p< 0.001]. Similarly, Pfizer recipients too reported higher overall AE, minor
AEs [OR for both 1.3 (1.03-1.8), p 0.027], and injection site pain [OR 2.1 (1.5-2.5), p< 0.001] compared to the rest. Oxford
recipients had higher frequencies of myalgia, fever, chills, nausea/vomiting, headache, and fatigue compared to the rest of
vaccine recipients (Table 2). ChAdOx1 nCoV-19 (Covishield), BBV152 (Covaxin), and BBIBP-CorV (Sinopharm) recipients
had reported lower AEs compared to the rest. RA patients on different DMARDs reported similar AEs except for patients
on methotrexate and hydroxychloroquine who reported fewer minor AEs (Table 3). When compared to HC and AIRDs, RA
patients reported similar overall AEs, injection site pain, overall minor AEs, and hospitalizations, except for higher frequencies
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of dizziness compared to HC [OR 1.4 (1.1-2), p 0.010], and lower frequencies of fatigue [OR 0.8 (0.6-0.9), p 0.015] com-
pared to AIRDs. When compared to other nrAIDs, RA reported lower overall AEs [OR 0.7 (0.5-0.9), p 0.017], injection site
pain [OR 0.6 (0.5-0.8), p 0.002] and minor AEs [OR 0.7 (0.5-0.9), p 0.017]. Major AEs and hospitalization were similar
between RA, AIRDs, nrAIDs and HC.

Conclusion: Despite differences in the frequencies of AEs between different COVID-19 vaccines, all were largely well toler-
ated in RA patients. Frequencies of AEs were no different between active versus inactive RA. The findings of the present
study provide reassurance on safety of COVID-19 vaccination in RA.
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Table 3. Vaccine related ADE among RA patients based on the Immunosuppression received

Disclosure: N. R, None; I. Parodis, GlaxoSmithKlein(GSK), Amgen, AstraZeneca, Aurinia Pharmaceuticals, Eli Lilly,
Gilead, Janssen, Novartis, Roche;M. Joshi, None; P. Sen, None;M. Kim, None; V. Agarwal, None; S. Kardes, None;
J. Lilleker, None; H. Chinoy, Eli Lilly, UCB; O. Distler, AbbVie/Abbott, Amgen, GlaxoSmithKlein(GSK), Novartis,
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Background/Purpose: Patients with Rheumatoid Arthritis (RA) have 50% increased risk of cardiovascular disease (CVD)
mortality compared with the general population. The American College of Cardiology/American Heart Association
(ACC/AHA) and European Society of Cardiology (ESC) guidelines may not be applied without assessing lipid levels, and lipid
screening may not be adequate in patients with RA. As part of a quality improvement plan, we report on cardiovascular risk
factor screening in academic practice.

Methods: A retrospective chart review was performed among patients with RA in an academic medical center in the
United States from 2020 – 2021. Two distinct practices were surveyed, an inner-city practice and a private practice setting.
Descriptive statistics were used to report the prevalence of screening and patient characteristics between the two cohorts.

Results: Among 60 patients with RA followed by rheumatologists and primary care physicians (PCP), most of the patients
40 (66%) were African Americans, 19 (32%) were Caucasian. Majority of the patients were above age 45. There were more
females (85%) compared with males (15%). Annual PCP visit was noted among 77% of the patients and lipid screening was
ordered for 37 (62%) of the patients within the previous 1 year period. Lipid panel was requested by PCP most of the time
78% (21) compared with rheumatologist 19% (5). Rheumatology follow up was noted to be 100% among all patients but
lipid documentation was only seen in 18% of the patients. Intervention was designed and implemented by the practice.
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Updating our patient quality reporting initiative (.PQRI) dot phrase allowed us to capture lipids among every RA patients sub-
sequent visit. Three months after intervention implementation, 95% of the patients had documentation of lipid screening
using the updated dot phrase.

Conclusion: Lipid screening is crucial for patients with RA to assess CVD risk. Since rheumatologists tend to see patients
on a more frequent basis than primary care providers, there is an opportunity to collaborate with the primary team to

Figure 1: Lipid Profile Documentation by Rheumatology Clinic

Table 1: Patient Characteristics and Descriptive Statistics of Results
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optimize cardiovascular risk factors in patients with rheumatic diseases. After intervention was applied of dot phrase in
updating the patient quality reporting initiative (PQRI), documentation of lipid screening improved across the practice.
Improving quality of documentation allows for capturing those poorly screened for cardiovascular risk in rheumatoid
arthritis.

Disclosure: S. Singh, None; G. Kaeley, None.
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Background/Purpose: Despite the efficacy of modern biologic and small molecule medications, a significant proportion of
RA patients have inadequate response to multiple therapies. These patients often switch or “cycle” medications, and med-
ication switching has been adopted as a key criterion of “difficult to treat” RA. However, inefficacy is just one of many rea-
sons that RA patients may switch biologic or targeted synthetic DMARD (combined here as “b/tsDMARDs”). The
objective of this study was to categorize the reasons for b/tsDMARD switching in a large RA cohort and determine clinical
characteristics associated with RA treatment nonresponders.
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Methods: We studied RA patients with ≥1 TNF-α inhibitor (TNFi) prescription between 2001-2017 in a large multi-hospital
electronic health record (EHR)-based RA cohort. To screen for RA treatment nonresponders, we selected patients who
were prescribed ≥2 additional b/tsDMARD medications and randomly selected 400 patients for manual chart review to
determine reasons for medication switching. After completing the review, we developed categories detailing reasons for
medication switching. We further focused our analysis on the subgroup of “extreme treatment non-responders” who did
not achieve low disease activity (e.g. < 3 tender or swollen joints on < 10mg of daily prednisone or equivalent glucocorticoid)
on either of their first two b/tsDMARDs. We used descriptive statistics to compare demographic, lifestyle and RA clinical
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factors between “extreme treatment non-responders” and RA patients who initiated TNFi but were not treated with multiple
b/tsDMARDs.

Results: In the RA cohort, 33% (n=5297) received TNFi. Of the TNFi initiators, 5.7% (n=929) were prescribed ≥2 additional
b/tsDMARDs (multi b/tsDMARD) and served as the source of our random selection of patients for manual review (Figure 1).
In this group, 82% (n=328) were confirmed to have RA treated with ≥3 b/tsDMARDs and 14.3% (n=47) were “extreme treat-
ment non-responders.”We identified 8 categories for b/tsDMARD switching (Table 1). The most common reason for switch-
ing was loss of efficacy (39.6% of medication switches), followed by primary inefficacy and non-allergic adverse events
(31.1% and 10.8% of medication switches, respectively). Extreme treatment non-responders were more likely than the
TNFi-treated RA patients who were not multi-b/tsDMARD cyclers to have prescriptions for methotrexate (83.0% vs
52.9%, p< 0.001) or prednisone (85.1% vs 53.5%, p< 0.001) in the year preceding TNFi initiation. There was a trend
towards an increased proportion of female patients (89.1% vs. 75.8%, p=0.054) and ever smokers in the extreme non-
responder group (87.2% vs 76.7%, p=0.138) that did not reach statistical significance.

Conclusion: RA patients frequently switch b/tsDMARDs and the most common reasons for switching were loss of efficacy
followed by primary inefficacy. Notably, nonallergic adverse events (e.g infections, leukopenia, psoriasis) comprised the third
largest category. Clinical factors are insufficient for differentiating b/tsDMARD responders from nonresponders, highlighting
the need for additional serologic and genetic biomarkers to inform treatment decisions.

Disclosure: G. McDermott, None; K. Dahal, None; S. Moon, None; T. Seyok, None; D. Weisenfeld, None;
K. Liao, None.
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Background/Purpose: Valvular carditis is reported as a rare extra-articular manifestation of rheumatoid arthritis (RA). In ani-
mal models with coexistent inflammatory arthritis, pro-inflammatory infiltrates of T cells and macrophages as well as autoan-
tibodies have been demonstrated to induce inflammation of cardiac valves including the aortic valve. Aortic stenosis (AS) is
the most common reason for valve replacement and the most frequent cause of valvular heart disease-related death in the
U.S. However, the burden of AS in RA is poorly understood. We examined the rates of incident AS and the need for an aortic
valve intervention in RA and matched non-RA patients.

Methods: We conducted a retrospective, matched cohort study in the Veterans Health Administration (VA) from 1/2000 to
12/2018. Among individuals without a history of AS or aortic valve intervention, RA patients (≥2 ICD codes for RA,
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rheumatologist diagnosis, and positive autoantibody or DMARD fill) were matched up to 1:10 on age, sex, and enrollment
year to patients without RA. Using validated diagnostic codes, we identified incident AS upon the earliest fulfillment of an
AS hospital discharge diagnostic code, two outpatient diagnoses plus at least one echocardiogram, aortic valve interven-
tion, or death related to AS using linked National Death Index data. Surgical aortic valvular replacement (SAVR), transaortic
valvular replacement (TAVR), and balloon aortic valvuloplasty (BAV) were identified using ICD-procedure and CPT codes.
Patients were followed to incident AS, aortic valve intervention, death, or end of study period, censoring those who did not
receive VA care for ≥365 days. Baseline covariates were obtained from national VA databases and included demographics,
smoking status, body mass index, Rheumatic Disease Comorbidity Index, and health care utilization. Multivariable Cox
regression, clustered by matched pairs, was used to examine the association of RA with AS outcomes.

Results: We matched 72,761 RA patients to 643,423 non-RA patients. Patients were predominantly male (88%) with a
mean age of 63 years. Mean age of AS onset was 74 years in RA and non-RA. Over a mean follow-up of 9.5 years, 2,234
RA (IR 4.10 per 1000 person-years [PY]) and 9,319 non-RA (IR 2.17 per 1000 PY) patients developed AS (Table 1). Unad-
justed incidence rates of aortic valve interventions were also higher in RA than non-RA. After multivariable adjustment, RA
was associated with an increased risk of AS (adjusted hazard ratio [aHR] 1.51, 95% CI 1.44-1.59) and aortic valve interven-
tions (aHR 1.40, 1.23-1.60), including SAVR (aHR 1.38, 1.19-1.59), TAVR (aHR 1.48, 1.05-2.10), and BAV (aHR 2.58,
1.22-5.44).

Conclusion: In this national, matched cohort study, RA patients had an approximately 50% increased risk of developing AS
and were 1.4-fold more likely to undergo aortic valve intervention. These epidemiologic findings parallel the risk of
inflammation-mediated valvular carditis in animal models, underscoring the need to identify RA-related risk factors that drive
AS risk and evaluate whether current treatment strategies effectively mitigate the risk of AS progression in RA.
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Background/Purpose: Multiple questionnaires and objective assessment tools have been developed to determine func-
tional compromise in Rheumatoid Arthritis (RA). One of the most used tools to measure the impact on foot joints is the Foot
Function Index (FFI), self-administered questionnaire of 23 items organized within 3 domains (pain, disability, and activity
restriction). The Index has two versions, the original one (FFI) with a scale from 0 to 9 for each question, and the Spanish ver-
sion (FFIsp) from 0 to 10. Both make use of a formula, resulting in a final score between 0 to 100%. The aim of this study was
to evaluate the performance of both versions of the FFI questionnaire in a cohort of RA patients residing in Argentina.
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Methods: Analytical, observational, cross-sectional study. Patients ≥ 18 years with a diagnosis of RA (2010 ACR/EULAR
criteria) were included. Sociodemographic and disease characteristics, clinimetric measures and current treatment were
recorded. Foot anatomical alterations, and use of devices and adaptations were registered. All patients completed FFI,
FFIsp and the Health Assessment Questionnaire Argentine version (HAQ-A), Quality of Life-Rheumatoid Arthritis II (QOL-
RA II) and the 5 subscales of the Foot and Ankle Survey (FAOS). Statistical analysis: Descriptive statistics. Internal consis-
tency was evaluated with Cronbach’s α. Association between FFI score, and sociodemographic and disease characteristics
was analyzed. Multidimensional FAOS questionnaire, clinimetric measures and composite indices were used to determine
criterion validity. The Spearman’s rank correlation coefficient was applied on each functional capacity scale. All p values
were corrected using the Bonferroni method.

Results: Sixty-six patients were included: 91% were women, mean age 54 years (SD 12) and median disease duration
90 months (IQR 48-156). Ninety-seven percent were positive for RF and 81% for ACPA, 63.6% had erosive disease and
51.5% extra-articular manifestations. Approximately 42% had foot deformities and altered plantar support, only 6.1%
required assistance to walk and 4.6% used assistive devices. Results of clinical measurements can be observed in
Table 1. Internal consistency was good for both versions (α-Cronbach= 0.72 & 0.75). Intra-item correlation did not evidence
redundant questions. Correlation between domain scores (α-Cronbach=0.97 to 0.99) and the final score (α-Cron-
bach=0.98) of both versions was excellent. Correlation of both Index with FAOS subscales is shown in Table 2. Disability
and activity limitation subscales of FFI and FFIsp showed a high correlation with functionality subscale of FAOS. The corre-
lation of Pain subscales and FAOS pain subscale was also high. Correlation between the limitation subscale and FAOS qual-
ity of life subscale was moderate. Both versions of FFI showed a moderate correlation with foot visual analog scale (r=0.60 &
0.60) and a little higher correlation with HAQ-A (r=0.66 & 0.68). The correlation with DAS28 was regular (r=0.40 & 0.38).
There was no correlation with sociodemographic characteristics or quality of life.

Conclusion: FFI and FFIsp proved to be reliable and valid in patients with RA, providing a useful tool to evaluate the func-
tional capacity of the foot.Results of clinical measurements

Correlation of the final score of both questionnaires with the five FAOS subscales
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Table 1. Baseline lipid levels, log hsCRP and Reynolds Risk Score and adjusted effect of individual biologics at 3 and 6 months after initiating bio-
logic therapy(a)
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Background/Purpose: Cardiovascular (CV) risk in RA is increased due to interaction between traditional risk factors and
systemic inflammation. The purpose of this analysis was to investigate the effect of biologic DMARDs on lipid levels and car-
diovascular risk and evaluate whether such effect is associated with changes in CRP and disease activity measures. In addi-
tion, we evaluated whether patients with lower LDL levels experience larger increases in LDL which are tracking with disease
improvement after initiation of a biologic.

Methods: Patients (pts) with at least moderate disease activity (CDAI >10) initiating a biologic DMARD enrolled in the CER-
TAIN comparative effectiveness study nested within CorEvitas (formerly known as Corrona) RA registry. Characteristics,
including lipid values, and Reynolds Risk Score (RRS) in pts initiating a TNF-α inhibitor (TNFi) or non-TNFi (rituximab [RTX],
abatacept [ABT] or tocilizumab [TCZ]), were measured at baseline prior to biologic initiation and at 3 and 6months later. Lon-
gitudinal mixed models examined the association of individual biologics with changes in lipid levels, and Reynolds Risk Score
(RRS). Structural equation models were utilized to model mediation of CRP, CDAI or swollen joint count on lipid changes.
Patients who interrupted therapy prior to follow up visits or without complete lipid data were excluded. Change in LDL at
6 months among patients with low LDL at baseline (≤90mg/dl) vs patients in groups with higher levels (90-130 and

Table 3. LDL evolution in relation to disease activity improvement and associations with CDAI and CRP change(a)

Table 2: Mediator analysis of CRP effect on lipids for TCZ vs other biologics after 3 and 6 months of therapy(a)
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≥130mg/dl) were compared. The association between LDL change across baseline LDL groups and disease activity
improvement was evaluated.

Results: 1698 initiations of a biologic were analyzed. At baseline 36.8% of pts were biologic naïve and 24.5% on anti-
hyperlipidemic therapy. History of prior CVD was present in 7.9% of pts. Pts initiating TCZ had a significant increase in lipid
levels but RRS at 3 and 6 months was similar across all biologics (table 1). Mediator analyses were statistically significant
regarding the CRP effect (table 2). LDL changes differed depending on baseline LDL but were consistent with estimated
changes due to regression to the mean. An association between LDL improvement and CRP change was similar for all
baseline LDL groups (table 3).

Conclusion: The impact of lipid changes on CVD risk must be considered in the context of the burden of inflammation in pts
with RA. Lipid increases may not necessarily be atherogenic and may occur in the context of the “lipid paradox”. In this anal-
ysis, moderate increases in lipid levels did not translate to an increased CVD risk as captured by RRS and were partially
associated with CRP changes.

Disclosure: D. Pappas, CorEvitas, Novartis, Sanofi, Genentech, Roche, AbbVie; J. Giles, Pfizer, Eli Lilly, AbbVie/
Abbott, Bristol-Myers Squibb(BMS), Novartis, Gilead; G. Reed, CorEvitas, Corrona Research Foundation; K. Kane,
None; J. Curtis, AbbVie/Abbott, Amgen, ArthritisPower, Aqtual, Bendcare, Bristol-Myers Squibb(BMS), CorEvitas,
FASTER, GlaxoSmithKlein(GSK), IlluminationHealth, Janssen, Labcorp, Eli Lilly, Myriad, Novartis, Pfizer, Sanofi, Sci-
pher, Setpoint, UCB, United Rheumatology; J. Kremer, CorEvitas.
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Background/Purpose: Rheumatoid arthritis (RA) is the most frequent chronic inflammatory arthritis with a clear female pre-
ponderance. For various reasons, women spend more time on household work than men, and this figure is extreme in Latin
America. We recently developed and validated a questionnaire that assesses the impact of RA on limitations with performing
(paid and unpaid) household work, the HOWL-Q¹. The current study aimed to explore factors associated with RA-related
household work limitations in female patients from a currently ongoing recent-onset RA cohort.

Methods: In 2004 we initiated an early (≤12 months of symptoms duration) RA cohort. Once enrolled, patients had stan-
dardized and extensive rheumatic evaluations (at least joint counts, PROMs, and treatment evaluation, including adherence
and comorbidities). In 2020, we incorporated the HOWL-Q into rheumatic evaluations twice a year. Up to April 2022, the
cohort had 122 ongoing RA women patients who self-referred (paid and/or unpaid) household work. Among them,
114 (93.4%) completed rheumatic assessments, the HOLW-Q, a questionnaire to assess family responsibilities, household
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work characteristics, patient’s economic dependency, and the family APGAR index (Adaptation, Partnership, Growth,
Affection, and Resolve), which assesses the family function. In addition, charts were reviewed to retrieve baseline character-
istics.The possible global HOWL-Q score ranged from 0 to 10. Increasing scores translate into increased household work
limitations, and patients who had a score ≥ 3.33 (75th percentile of the data distribution) were considered to have RA-related
limitations. Also, patients with APGAR scores≥7 had a normal family function. Multivariate regression analysis estimated HRs
(95% CI) to define variables associated with RA-related household work limitations was used.

Results: Overall, when the HOWL-Q was applied, patients had a median (IQR) age of 49 years (39.8-61), disease duration
of 12 years (7-16), and 74 patients (67.6%) were in remission (DAS28≤2.6). Their overall HOLW-Q score was 0.67 (0-3.33),
and 33 patients (28.9%) had RA-related household work limitations.Tables 1-2 summarize overall population characteris-
tics at cohort entry and when the HOWL-Q was applied (Table 1), and family responsibilities/household work characteris-
tics/patient’s economic dependency and the family APGAR (Table 2). Also, the comparison between RA women with RA-
related household work limitation and their counterparts is presented (Tables 1-2).Table 3 presents the best multivariate
regression model for RA-related household work limitations.

Conclusion: Receiving financial support for family expenses, requiring assistance for basic and instrumental activities of
daily living, and higher disease activity were associated with RA-related household work limitations in patients with
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substantial follow-up. Meanwhile, a better quality of life at disease onset was protective. The current study makes visible
household work and adopts a more comprehensive approach to the impact of RA on women’s life.
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Background/Purpose: It has been reported that about 15% of patients with rheumatoid arthritis (RA) have depres-
sion, and most of these studies have used questionnaire methods. Most of the studies have used questionnaires for
depression. Because the depression questionnaire includes questions about physical symptoms, it is necessary to
be careful in interpreting the results when there is an underlying disease. In addition, there are no studies on other
mental disorders. In this study, we examined the validity of the questionnaire method for the diagnosis of RA compli-
cated by psychiatric disorders.

Methods: Forty-nine outpatients with RA who agreed to participate in this study were included. Age, gender, type of
Disease-modifying anti-rheumatic drugs, prednisolone use, presence of diabetes, hypertension, dyslipidemia, and
CRP were investigated. The Patient Health Questionnaire-9 (PHQ-9) and Center for Epidemiologic Studies Depression
Scale (CES-D) questionnaires were used; a score of 10 or more on the PHQ-9 and 16 or more on the CES-D was
considered a cutoff. The psychiatrist was blinded to the results of the questionnaire and conducted a structured inter-
view in a separate room. The psychiatrist’s diagnosis was defined as the Gold Standard and was compared with the
PHQ-9 and CES-D.

Results: The psychiatrist’s diagnosis was abnormal in 11 patients. This included one patient with major depression, one
patient with moderate depression, two patients with minor depression, two patients with adjustment disorder, one patient
with neurosis, and one with anxiety. The PHQ-9 had a specificity of 98.2%, a sensitivity of 36.4%, a positive predictive value
of 80.0%, and a negative predictive value of 88.5%. The CES-D had a specificity of 87.3%, a sensitivity of 90.9%, a positive
predictive value of 58.8%, and a negative predictive value of 98.0%.

Conclusion: The PHQ-9 and CES-D may be useful in screening for psychiatric disorders including those associated
with RA.
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Background/Purpose: Rheumatoid arthritis (RA) is associated with an increased risk of cardiovascular disease (CVD). Sys-
temic inflammation, driven by cytokines such as TNF, IL-6 and IL-17A, has been implicated as a contributing factor to CVD
development in RA. The objective of this study was to investigate the impact of 92 inflammatory proteins on the risk of CVD
events in patients with early RA.

Methods: Consecutive patients with early RA patients (symptom duration < 12 months), recruited 1995-2005 from a
defined area, were followed in an observational study. Stored plasma samples from the baseline visit were analyzed for levels
of 92 inflammatory proteins (Inflammation panel by O-link). Data on CVD events (coronary-, cerebrovascular- and peripheral
artery disease) were retrieved from the Swedish national inpatient- and cause of death registries from 1969-2019. Statistical
analyses were pre-designated as hypothesis-driven (Table 1) or exploratory. For the latter, principal component analysis was
used to identify groups of proteins that explain the variance in the proteome. Within components selected based on Eigen-
values, proteins with a factor loading of >0.50 were investigated as potential predictors of CVD events. Protein levels were
standardized to facilitate comparison. Patients with CVD events before RA diagnosis were excluded from the analyses. Pri-
mary outcome was the first CVD event, and secondary outcome was the first coronary artery disease (CAD) event during
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follow-up. Cox regression models (crude and age-sex adjusted) were used to assess the relationship between baseline bio-
markers and outcomes. Models with significant predictors were further adjusted for ESR, to assess independent inflamma-
tory pathways. For a priori hypothesis-based analyses, multiple testing was taken into account using Holm’s correction.

Results: Baseline levels of proteins were available for 163 patients. A first ever CVD event occurred in 47 patients during
follow-up, and a first ever CAD event in 37 patients. Among potential biomarkers with an a priori hypothesis, levels of IL-
17A were significantly associated with overall CVD events in the crude and age-sex adjusted models (Table 1), and when
additionally adjusted for baseline levels of ESR [adjusted hazard ratio 1.34; 95% confidence interval 1.03-1.76), while the
associations did not reach significance for CAD events (Table 1). Osteoprotegerin (OPG) levels were significantly associated
with both outcomes in crude, but not in adjusted models (Table 1). There were no such associations for IL-6, TNF, Monocyte
Chemotactic Protein (MCP) 1 or IL-8 (Table 1). In the exploratory analyses, several proteins, in particular MCP-3, had signif-
icant associations with CVD and CAD events, but only in the unadjusted models (Table 2).

Conclusion: Plasma levels of IL-17A at RA diagnosis predicted future CVD events, although we cannot exclude that this
finding is due to multiple testing. The observed association was independent of levels of systemic inflammation, measured
by ESR, suggesting a particular role for IL-17A in mechanisms leading to CVD. OPG and MCP-3 may also be predictive of
CVD in patients with RA and should be further investigated.

Disclosure: E. Rydell, None; L. Jacobsson, Novartis, Eli Lilly, Janssen; C. Turesson, AbbVie/Abbott, Nordic Drugs,
Bristol-Myers Squibb(BMS).
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Background/Purpose: Small joints of hands in rheumatoid arthritis (RA) are usually involved from the beginning, slowing the
fine finger movements and inducing progressive reduction in joint function1. The Hand Test System (HTS) is a sensor-
engineered glove tested for the evaluation of different aspects of hand function2. The aim of this study was to investigate
the utility of HTS glove in analysing the speed of finger fine movements in RA patients and to test the correlation with clinical
indexes of disease activity and the Health Assessment Questionnaire - Disease Index (HAQ-DI).

Methods: Thirty-three RA patients with stable disease (F/M 31/2, mean age 62 years, mean disease duration 15 years) per-
formed HTS glove analysis at two different times; the mean time between measurements was 12±7months. The engineered
glove detects the maximum speed of finger movements and their variations between different measurements, that seem to
be effective parameters of hand disability2. The glove hand function testing provides three quantitative parameters: touch
duration (TD), inter-tapping interval (ITI) and movement rate (MR). These variables were correlated with HAQ-DI, 28-joint Dis-
ease Activity Score-C Reactive Protein (DAS28-CRP), Clinical Disease Activity Index (CDAI) and Simplified Disease Activity
Index (SDAI) acquired at both time of measurements. Obtained data were analysed with t-test, Pearson’s test, scatter plot
and linear regression. On the basis of the obtained results, a new composite score, combining HAQ and ITI, was also cre-
ated. The linear regression was used to combine the two independent parameters (the subjective HAQ and the objective
ITI) by reducing them to the same order of magnitude and creating a new composite score (HAQ+ITI), along the lines of
DAS28-CRP, thus allowing to assess the patient hand status as a whole. The different effects of therapies were not consid-
ered in the present report.

Results: The correlation between the ITI glove data and the clinical scale scores was found only moderate (Pearson coeffi-
cient = 0.3). However, the composite score HAQ+ITI showed a significant correlation with DAS28-CRP (Pearson coeffi-
cient = 0.8) (p= 0.00018), CDAI (Pearson coefficient= 0.73) (p= 0.0001), SDAI (Pearson coefficient= 0.729) (p= 0.0001)
and HAQ-DI scores (Person coefficient= 0.724) (p=0.0001) at both observational times.

Conclusion: The HTS glove seems to offer a new safe and easy tool for evaluating hand joint function by measuring the
speed of finger movements in RA patients. The significant correlation between the composite score (HAQ+ITI) and other
clinical indexes of disease activity, seems to improve the assessment of the impact of the disease on patient health status,
overcoming the limit of the operator-dependent bias.

References: 1. Smolen JS, et al. Nat Rev Dis Primers 2018;4:18001.
2 Patanè M, et al. Joint Bone Spine 2022; 89(1):105272.
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Background/Purpose: Predicting the trajectory of disease in individuals with RA is difficult, with numerous factors influenc-
ing whether a patient may experience higher or lower disease activity at their next visit. Machine learning (ML) models that
leverage variables available in electronic health records (EHRs) from a large number of patients have been used in many
medical contexts to make predictions about the future. We assessed the ability of various ML models to predict disease
activity in individuals with RA at future clinical visits using information from the current visit.
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Methods: We used data through March 2021 from the ACR’s RISE registry, a large, national EHR-based registry. We
included individuals with ≥ 2 RA diagnoses (ICD-9: 714.0) ≥ 30 days apart, and ≥ 2 recorded clinical disease activity index
(CDAI) scores ≥ 3 months apart. Disease activity was categorized into four levels (remission, low, moderate, and high activ-
ity) based on accepted score ranges. Data features used as predictors included age, sex, race, ethnicity, smoking, obesity,
medications, and the previous visit’s CDAI score. Missing data were imputed using last observation carried forward. Vari-
ables based on patient ZIP codes from the AHRQ SDOH Database were selected using LASSO and included in the models
(total weighted population, per capita income, median home value, and median income of civilian population). The data was
split into 80:20 train-test sets. We determined the performance of extreme gradient boosted trees (XGBoost), random forest
(RF), and logistic regression (LR) models using sensitivity, specificity, and F-1 score, using 5-fold cross-validation. All models
were compared to a baseline prediction model based only on the CDAI score from the previous visit.

Results: A total of 39,155 patients were included in the analysis. The mean (SD) age was 63.7 (13.5) years and 77.6% were
female. The mean (SD) visits per patient was 3.9 (1.6). We observed that most patients’ disease activity varied over time –

60.2% of patients experienced a change in CDAI score category at least once. The sensitivity, specificity, and F1-score of
the baseline prediction (based only on the last observed CDAI score) vs. the best ML model (XGBoost) were very similar
(0.8264, 0.9398, and 0.8234 vs. 0.8237, 0.9390, and 0.8209, respectively) (Table 2). Using XGBoost, the top three vari-
ables of importance that were identified were the previous CDAI category, previous raw CDAI score, and a binary feature
indicating if the CDAI value was imputed.

Conclusion: ML models may be helpful in predicting RA disease activity in the future, although the performance of our best
ML model was very similar to a standard baseline model in predicting CDAI score at a patient’s next visit. Future studies may
benefit from utilizing time-varying models such as “long short-term memory”, which better capture the longitudinal nature of
EHR data. These tools in conjunction with clinician judgments may allow for early action in managing disease activity for
patients with RA.Disclaimer: Data collection was supported by the ACR’s RISE Registry. The views expressed represent
those of the authors, not necessarily those of ACR.Characteristics of included individuals with rheumatoid arthritis in RISE
at the first visit in the study period.

Model performance in the test set.

Disclosure: E. Tshimanga, None; M. Gianfrancesco, Pfizer; S. Giampanis, Anthem, Apple; J. Li, None; E. Kersey,
None; J. Yazdany, AstraZeneca, Gilead, Bristol-Myers Squibb(BMS), Aurinia, Astra Zeneca, Pfizer; B. Norgeot,
Anthem; G. Schmajuk, None; Z. Izadi, None.
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Background/Purpose: Seronegative rheumatoid arthritis (SNRA) tends to be less severe in its presentation and evolution
than seropositive rheumatoid arthritis(SPRA), but controversy exists because there have been studies that show no differ-
ences between them.

The present study was aimed to evaluate if SNRA patients show lesser clinical severity, cardiovascular risk and morphos-
tructural abnormalities assessed by US than SPRA patients.

Methods: Patients were enrolled as SNRA or SPRA, according to their RF and ACPA status.The degree of disease activity
was established by DAS28-PCR 3 elements, Clinical disease activity index(CDAI) and Simple disease activity index(SDAI) .
The cardiovascular risk scores Framingham 10-years risk, Reynolds, American College of Cardiology /American Heart Heart
Association (ACC/AHA), and QRISK 3 were calculated.

US examinations were performed using MyLab7 (Esaote Biomedica, Genoa, Italy) equipped with a 6- to 18-MHzbroadband
linear transducer. The images were scored for synovitis in Grey-Scale (GS) and Power Doppler (PD) according to the
EULAR-OMERACT score system.

Results: Between 2019 and 2022, 114 patients were enrolled. 92 were women (n=65 SPRA 76% and n=27 SNRA 93%;
p= 0.050). The age was 54 ± 13 IQR in ARSP and 63 ± 9 IQR in SNRA; p= < 0.001. The age of disease onset was
43 ± 14 IQR in SPRA and 54 ± 11 IQR in SNRA; p= < 0.001.

The treatment between patients had significative differences in the use of SSZ, CS , and in the median of the dose used in
SPRA compared with SNRA.

Patients with SPRA had a higher proportion of synovitis in the right 2MCP joint (71 vs 38% p=0.008) and in the left ankle
(29 vs 5%, p=0. 026). We also find in the right knee a higher proportion of patients with SNRA with grade >2 synovitis
(52 vs 23%, p=0.023). In PD we found differences in the right 2MCP joint (49 vs 9% p=0.002), left 2MCP joint (35 vs 10%,
p=0.03); and right 3MCP joint (39 vs 14%, p=0.043). We also found a higher proportion of patients with SNRA with PD in
the left knee (33 vs 10% p=0.019). Patients with SPRA had a higher proportion of erosions in all sites evaluated (9 vs 1%,
p< 0.001).
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Conclusion: We found in our study that SNRA has a different phenotype compared to SPRA. It expresses later in life, with
lesser need of combination therapy and with greater glucocorticoid dosage than seropositive patients. By US assessment,
SPRA patients had a higher proportion of synovitis in the right 2MCP joint and in the left ankle and higher proportion of ero-
sions.SNRA patients had a higher proportion of synovitis in the knee. Surprisingly, we did not find differences between
groups in clinical assessment and cardiovascular 10 years risk scores.

Disclosure: N. Carbonell-Bobadilla, None; C. Soto-Fajardo, None; L. Amezcua-Guerra, None; A. Batres Marro-
quin, None; A. Medina, None; T. Vargas, None; A. Hern�andez-Diazcouder, None; V. Jiménez-Rojas, None;
C. Pineda, None; L. Silveira, None.
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Background/Purpose: The main goal of treatment for patients (pts) with rheumatoid arthritis (RA) is remission to preserve
physical function and prevent radiographic damage. However, less than 50% of pts with early RA have achieved remission
in clinical studies and inception cohorts (1). Little is known about the course of disease and the clinical patterns when remis-
sion is tried to be achieved in pts with RA.

Methods: To identify subgroups with distinct trajectories of DAS28-CRP in pts with RA. Longitudinal data from adult RA pts
presenting to a tertiary centre were used. Socio-demographic data, disease characteristics and standard assessments
including established outcome parameters for disease activity (DAS28-CRP) and physical function (FFbH) were retrospec-
tively analysed. Group-based trajectory modelling (GBTM) was used to identify homogeneous classes of DAS28-CRP tra-
jectories, where the number of classes was selected using Nagin’s Bayesian information criterion (BIC). Differences
between the identified classes and clinical variables were studied.

Results: Data of 134 pts with 849 DAS28-CRP values were analysed. Retrospective chart data were available for a follow-
up of 33.7 (SD 18.0) months. One third of pts already had erosions and severe limitations in physical functioning. About half
of the pts were on bDMARDS and < 20% on steroids. Five distinct classes of DAS28-CRP trajectories were identified
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(Figure 1). These groups were subsequently categorized as 1) high-increasing, 2) high-stable, 3) low-increasing, 4) low-
decreasing disease activity, and 5) remission. Pts’ characteristics at baseline in each trajectory group are shown in
Table 1. Group 4 had a shorter disease duration but more erosions, a better function and a higher educational level than
seen in other groups. The increase of disease activity in group 3 was modest.

Conclusion: Using GBTM five distinct trajectories in pts with RA were identified. Only a small proportion of pts showed a
reduction in disease activity over time, whereas the largest proportion of pts showed rather constant high or constant low
disease activity. The cohort size may have impacted the modelling and further analyses in larger cohorts are needed. Impor-
tantly, even though well established in our hospital it is unclear how consequent the T2T strategy was followed and which
intervention was successful to reach remission. The impact of pts global assessment on DAS28 values also needs further
study.

References:[1] Nikiphorou Rheumatol 2020Patients demographics and disease characteristics at baseline in
trajectory groups

Longitudinal DAS-28-CRP in trajectory groups
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Boehringer-Ingelheim, Janssen, UCB, Pfizer; X. Baraliakos, AbbVie, Lilly, Galapagos, MSD, Novartis, Pfizer, UCB,
Bristol-Myers Squibb, Janssen, Roche, Sandoz, Sanofi; J. Braun, None; U. Kiltz, AbbVie, Amgen, Biogen, Fresenius,
GSK, Hexal, Novartis, Pfizer, Biocad, Lilly, Grünenthal, Janssen, MSD, Roche, UCB.
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Background/Purpose: Rheumatoid Arthritis (RA) is a chronic autoimmune disease that is characterised by inflammation in
the synovium of diarthrodial joints and low-level inflammation in multiple organ systems. It is associated with an increased
risk of developing multiple systemic comorbidities, including cardiovascular disease (CVD), and RA patients with comorbid
CVD exhibit a higher incidence of CV events and have increased mortality compared to patients with CVD alone. Reductions
in disease activity lead to fewer CV events, and controlling disease activity is integral to managing CVD in RA. However, the
impact of comorbid CVD disease on RA related outcomes has not been investigated relative to specific DMARD treatments.
The aim of this study was to determine whether CVD was associated with outcomes in patients undergoing treatment with
baricitinib and conventional synthetic DMARDs (csDMARDs).

Methods: Data were pooled from four randomised controlled clinical trials which compared the efficacy of baricitinib and/or
csDMARDs in patients with moderate to severe RA. Patients were classified as having CVD if a diagnosis was present at
baseline. Remission was defined as a clinical disease activity index (CDAI) ≤ 2.8. The association between a baseline diag-
nosis of CVD and the time to reach remission was analysed using Kaplan-Meier plots and Cox proportional hazard analysis.
Multivariable models were adjusted using sex, age, weight, ethnicity, number of previous DMARDs trialled, rheumatoid fac-
tor status and stratified by actual treatment arm, clinical trial and CDAI category at baseline.

Results: Pooled data were available from 3100 patients, 1717 of whom were treated with baricintib ± csDMARDs, 1101
were treated with csDMARDs alone and 330 treated with adalimumab + csDMARDs. A total of 134 patients had comorbid
CVD. Mean baseline disease activity (as measured by CDAI) for patients with CVD was 39.2 and 38.4 for patients without
CVD. CVD was significantly associated with remission on univariable (Hazard Ratio = 0.56, 95% confidence interval [0.36
– 0.88], p = 0.01) and multivariable analysis (HR = 0.54 [0.34 – 0.87], p = 0.01). In patients treated with baricitinib, the effect
size describing the association between baseline CVD and RA remission (HR = 0.42 [0.23 – 0.77], p = 0.005) was greater
than that observed for csDMARDs alone (HR = 0.60 [0.15 – 2.5], p = 0.48), however the test for heterogeneity did not reach
statistical significance (p = 0.15).

Conclusion: Comorbid CVD was associated with less frequent remission in patients with moderate to severe RA, particu-
larly in patients undergoing treatment with the targeted synthetic DMARD baricitinib.

Disclosure: A. Manning-Bennett, None; A. Hopkins, None; M. Sorich, Pfizer; S. Proudman, Janssen, Boehringer-
Ingelheim; D. Foster, None; A. Abuhelwa, None; M. Wiese, None.
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Rheumatoid Arthritis Patients Defines Precise CV Risk. Effects of TNFi,
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Background/Purpose: This study aimed to 1) Analyze the circulating inflammatory profile of Rheumatoid Arthritis
(RA) patients, in order to recognize distinctive clinical phenotypes associated with CV risk; 2) Evaluate the modulatory effects
of TNF inhibitors (TNFi), JAK-STAT inhibitors (JAKInibs) and IL-6R inhibitors (IL6Ri); 3) Characterize underlying molecular
mechanisms involved in endothelial dysfunction.

Methods: Two hundred and eight RA patients and 45 healthy donors (HD) were recruited. Serum inflammatory profile was
assessed by analyzing 27 cytokines/chemokines -Luminex assays-, and biomolecules related to NETosis and oxidative
stress -by base-plate kits-. Parallel extensive clinical analyses were performed. TNFi, JAKinibs and IL-6Ri effects were eval-
uated, respectively, in 45, 20 and 17 RA patients after 6 months. Lastly, mechanistic in vitro studies were developed in cul-
tured endothelial cells (ECs) and changes in protein expression were evaluated in cell lysates by proximity extension assay
technology, analyzing a panel of 88 proteins related to CV disease.

Results: Unsupervised-clustering identified 3 clusters representing specific molecular profiles. Clinically, even in the pres-
ence of similar disease score (DAS28) and positivity for autoantibodies, cluster 1 (C1) identified RA-patients expressing high
inflammatory mediators’ levels, the highest CV-risk score, and a preponderance of atheroma plaques. Conversely, RA-
patients conforming C3 showed the lowest inflammatory profile and the lowest CV-risk score. Lastly, C2 characterized an
intermediate phenotype. Comparative analyses with a cohort of 98 RA patients presenting previous CV events, demon-
strated that their inflammatory profile mimicked that found in C1, supporting the association of this altered shape with the
CV status. In vivo, both biological and targeted-synthetic DMARDs’ therapy reduced DAS28-score and re-established nor-
mal levels of several altered biomolecules, reflecting a key role in the CV-risk control.
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In vitro, RA patients’ serum pool from cluster 1 promoted in cultured ECs increased expression of several CV-related pro-
teins, further prevented-albeit in an specific way- by the pre-incubation with TNFi (Etanercept), JAKinibs (Baricitinib) and
anti-IL6Ri (Tocilizumab).

Conclusion:

1. The systemic inflammatory profile of RA identified patients’ subgroups with enhanced CV-risk, not associated with their
disease activity status.

2. Both biological and targeted-synthetic DMARDs re-established normal levels of circulating inflammatory biomolecules,
reducing the CV-risk in RA.

3. In vitro studies revealed that RA-serum inflammatory mediators directly induced endothelial damage which might be pre-
vented by effect of both, biological and targeted-synthetic DMARDs’ therapy.

Thus, the analysis of the RA patients circulating molecular profile might contribute to improving the personalized clinical man-
agement of these patients and their CV risk.

Supported by ISCIII (PI21/005991 and RICOR-RD21/0002/0033) co-financed by FEDER, Fundacion Andaluza de Reuma-
tología (FAR) and Consejería de Conocimiento, Investigaci�on y Universidad de la Junta de Andalucía (P20_01367).
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Background/Purpose: Rheumatoid arthritis (RA) is an autoimmune disease characterized by chronic joint inflammation.
RA-associated interstitial lung disease (ILD) is the most frequent and severe extra-articular manifestation and is associated
with an increase of mortality. Rheumatoid Factor (RF-IgM) and anti-citrullinated peptide antibodies (ACPA-IgG) are important
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diagnostic tools included in the classification criteria (ACR/EULAR 2010). However, new biomarkers are still needed, to diag-
nose and predict patient’s disease subsets and prognosis.

The aim of this study was to analyse the prevalence and the association with RA-ILD of non-criteria isotypes of RF, ACPA
and anti-hnRNP-A2/B1 (RA33) in Hospital-Clínic Arthritis-Unit RA cohort.

Methods: This cross-sectional study included 229 patients with definite RA (ACR/EULAR 2010 criteria). ILD was diagnosed
after clinical suspicion and confirmed by high resolution computed tomography. Serum samples from all RA patients and
50 healthy controls were tested for IgM/IgG/IgA of RF, ACPA (CCP2 antigen) and RA33 using EliA™ Platform (Thermo Fisher
Scientific, Phadia AB, Sweden). Cut-off values were established with 95%-specificity for healthy controls.

Results: ILD was confirmed in 57 patients (RA-ILD). IgA isotype for ACPA (OR: 2.1 [1.1-4.0]), IgA-RF (OR: 2.8 [1.2-6.5]), as
well as IgG-RF (OR: 2.8 [1.5-5.3]) were associated with ILD in RA.

Combinations of non-criteria autoantibodies showed a wide sensitivity (70.2% - 36.8%) and specificity (84.3% - 50.0%)
range for ILD in RA. Particularly, IgA-ACPA + IgA-RF + IgG-RF showed 52.6% sensitivity and 74.4% specificity.

Conclusion: This study confirms the association of IgA-ACPA antibodies with RA-ILD, but no association with IgG-ACPA
was observed. Moreover, both IgA-RF and IgG-RF are associated with RA-ILD. The results of the present study support
the role of mucosal immunity in the development of ILD in patients with RA. Combinations of non-criteria autoantibodies
could be useful to identify RA-ILD patients.

More prospective studies to confirm the non-criteria autoantibodies predictive value for RA-ILD stratification are warranted.

Disclosure: A. Pérez-Isidro, Thermo Fisher Scientific; R. Castellanos-Moreira, Thermo Fisher Scientific;
J. Sarmiento-Monroy, None; N. de Moner, Thermo Fisher Scientific; M. Grundhuber, Thermo Fisher Scientific;
O. Vinas, Thermo Fisher Scientific; R. Sanmarti, Thermo Fisher Scientific; E. Ruiz-Ortiz, Thermo Fisher Scientific.
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Background/Purpose: Only 37% of patients with rheumatoid arthritis (RA) receive screening for cardiovascular disease
(CVD) despite their high risk. To improve CVD prevention, we designed the CArdiovascular Risk assEssment for patients
with Rheumatoid Arthritis (CARE RA) intervention. It consists of patient education alongside the assistance of a peer coach.
A peer coach is a person with RA that has been trained to coach another person with RA to request a CVD risk assessment
from their rheumatologist. The goal of this abstract is to present the preliminary results for this intervention.

Methods: This is a randomized controlled trial for patients with RA. We included patients with RA between 40-75 years of
age, no history of CVD, and no cholesterol test or CVD risk assessment in the past 2 years. We excluded people with diabe-
tes or already on lipid lowering therapy (LLT). Participants were randomized to either CARE RA or a control group. CARE RA
participants completed 4 weekly calls with a peer coach right before their rheumatologist appointment, to coach their client
on requesting CVD risk from their rheumatologist, and one call the week after their appointment to discuss steps to follow
once the intervention was completed. The calls followed a curriculum on RA and CVD, that included strategies to lower
the risk for CVD and the importance of a CVD risk assessment. The control arm completed the same curriculum but without
the assistance of a peer coach. The primary outcome was the number of participants who received a CVD risk assessment
defined as, having a cholesterol test, discussing the results of a cholesterol test with their rheumatologist, or initiating LLT if
indicated. Data was collected at baseline (5 weeks prior to the rheumatologist appointment), 1-week, and 3-months after
the appointment. Differences between arms were determined at 1-week and 3-months after the rheumatologist
appointment.

Results: There were 60 participants (Figure 1); 4 dropped out from CARE RA and 4 from the control arm; mean age was
57, 90% females, 80% white (Table 1). At 1-week, 22 participants in CARE RA versus 18 in the control arm received a
CVD risk assessment. At 3-month, all participants that completed CARE RA had a CVD risk assessment (Figure 2;
p=0.62) and 5 initiated LLT. No participant in the control arm initiated LLT.

Conclusion: The CARE RA intervention seems feasible by means of participants completing the intervention with the peer
coaches. Preliminarily, CARE RA seems promote CVD risk assessment, but a larger sample is needed to obtain definitive
results about its effectiveness.

Figure 1. Flow diagram of the patients screened and recruited in the pilot of the CARE RA intervention
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Table 1. Baseline Demographics for Participants Enrolled in the CARE RA Program

Figure 2. Number of Participants with Cholesterol Test or LLT Initiation at 1-Week and 3-Month After Completion of CARE RA
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Background/Purpose: Fatty acid amide hydrolase (FAAH) is a serine hydrolase that breaks down the endocannabinoid/
cannabinoid receptor agonist anandamide. Variants in the FAAH gene have been associated with pain susceptibility as well
as with cannabis use. In addition, FAAH inhibition has been shown to have anti-arthritic and pain reduction effects in
collagen-induced arthritis mouse models. The objective of this study was to examine relationships between FAAH variants
and cannabis use as well as real-world effectiveness in pain management for individuals with rheumatoid arthritis (RA).

Methods: Data were provided by adults with RA participating in FORWARD, The National Databank for Rheumatic Dis-
eases, who provided blood samples and answered questions about cannabis use (defined as use of products containing
THC and/or CBD). Genotyping was performed with the Illumina Infinium Global Screening Array platform, and non-silent
common FAAH variants (minor allele frequency >0.5; SNPs rs324419 and rs324420) were included in this analysis. Logistic
regression models for cannabis use vs nonuse and for self-reported effectiveness in pain management (helpful vs not helpful)
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were generated for each variant by presence or absence of the minor allele. Models were adjusted for age, sex, white race,
cigarette smoking history, calendar year, RA duration, BMI, glucocorticoid use, NSAID use, opioid use, and Rheumatic Dis-
ease Comorbidity Index (RDCI).

Results: A total of 365 participants met inclusion criteria, 129 (35.3%) of whom reported cannabis use as a treatment for
arthritic pain. Among users, 52% reported that cannabis was helpful in reducing their pain, 30% reported that it was not
helpful, and 18% reported that they were not sure (Table 1). Genotype distributions of both variants are presented in
Table 2. In multivariable models for each of the two variants that met inclusion criteria (Figure 1), one (rs324419 C >T) was
associated with cannabis use (OR [95% CI] 1.9 [1.1, 3.3]; p=0.03) and the other (rs324420 C >A) was associated with
self-reported effectiveness (5.2 [1.6, 16.7]; p< 0.01).

Conclusion: Our results indicate that individuals with RA and the genotype CT or TT at rs324419 are twice as likely to use
cannabis for arthritis pain management, and cannabis users with RA and the genotype CA or AA at rs324420 have five times
greater odds of finding cannabis effective in reducing their pain. FAAH has previously been implicated separately in pain
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perception, in cannabis use, and in reduction of arthritis severity in mouse models, but this is the first study linking FAAH with
cannabis use and real-world pain management in rheumatoid arthritis.

Disclosure: K. Wip� er, None; J. Zeiger, None; T. Simon, Janssen, Bristol-Myers Squibb(BMS); S. Kassan, None;
K. Michaud, None.
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Background/Purpose: Patients with rheumatoid arthritis (RA) are at an increased risk of infection compared to healthy sub-
jects (1). This is because of a multifactorial complex interaction between inherent immune dysfunction, comorbidity, disease
activity, and immunosuppression (2). Methotrexate (MTX) is first line treatment for RA, either alone or in combination with bio-
logical therapy (3); however, MTX has significantly decreased vaccine response to pneumococcal and seasonal influenza
vaccines (4-7). The effects of holding MTX for 2 weeks after vaccination were investigated in prospective, multicenter studies
and it has significantly increased immunogenicity of influenza vaccine in patients with RA (8, 9). Furthermore, biologic therapy
has an additional effect on vaccine immunogenicity with Rituximab has the most substantial impact (10-12),and TNFi drugs
has a minimal effect (10); however, the infection risk associated with these drugs is a concern for clinicians and patients.
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The purpose of this research study is to evaluate the impact of Immunosuppressive drugs commonly used in Rheumatoid
arthritis (RA) on humoral immune responses to COVID-19 vaccine.

Methods: This is a prospective cohort study to check serum immunogenicity to COVID-19 vaccine. The efficacy of vaccina-
tion can be assessed by seroprotection rates (positive antibody) measured within 6 months post immunization. Study par-
ticipants has undergone a screening process to determine eligibility. Serum samples for IgG antibodies to SARS-CoV-2
spike protein, which is the target of many candidate vaccines have been checked within 6 months post immunization to
two-dose of SARS-CoV-2 mRNA vaccines to determine the immunity response to vaccine.
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Results: Results of spike protein antibody range from undetectable level < 0.4 up to >2500 U/mL with positive result is
>/= 0.80 U/mL, and negative result is < 0.80 U/mL for anti-SARS CoV-2S. 95% of RA patients on immunosuppressive ther-
apy have positive antibodies titers to COVID-19 vaccine, and only 5% have negative or undetectable antibodies
titers. Among negative responders, most were on regimens containing rituximab or mycophenolate.

As we held methotrexate for 1 week after each vaccine dose, there is a significant reduction in humoral immunity to COVID-
19 vaccine between methotrexate group and non-methotrexate group (P-value is 0.005), as patients with MTX group have a
higher antibodies titer than non-MTX group.

Conclusion: In this study of humoral response to two-dose SARS-CoV-2 mRNA vaccination in patients with RA, the vast
majority of participants developed antibodies to SARS-CoV-2 spike protein, which is encouraging our patients to continue
their treatment plans for RA.

Among negative responders, most were on regimens containing rituximab or mycophenolate.Holding MTX for 1 week after
each vaccine dose has significantly improved vaccine immunogenicity.

Disclosure: K. Jabri, None; L. Burns, None; J. Grisanti, None.
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Background/Purpose: The impact of autoantibodies on the efficacy of bDMARDs in patients with rheumatoid arthritis
(RA) is not yet clear. Despite the fact that this information has been collected by several randomized controlled trials
(RCTs), efficacy data for seropositive and seronegative patients separately have generally not been published. Our aim
was to comprehensively investigate the efficacy of bDMARDs in patients with RA with RF and/or ACPA compared to
patients without these autoantibodies.
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Methods: Previous systematic literature reviews performed by EULAR RA management task forces were searched for rel-
evant RCTs published before February 2016 1-3. RCTs including both autoantibody-positive (≤80% of total population)
and -negative RA patients were eligible. We contacted authors and/or sponsors of RCTs to report aggregate results from
analyses of individual patient data on clinical efficacy outcomes stratified for the presence of autoantibodies (RF+ vs RF-
and ACPA+ vs ACPA-). Per trial, relative risks (RR) or mean differences comparing two groups (RF+ vs RF- and ACPA+ vs
ACPA-) were calculated for various outcomes (ACR 20/50/70, DAS28 remission, delta DAS28, delta HAQ and radiographic
progression) at the timing of the primary endpoint for the bDMARD-arm and the non-bDMARD-arm separately. Subse-
quently, relative risk ratios (RRRs) were computed, as the ratio of RR of the bDMARD-arm and the RR from the non-
bDMARD-treated arm, reflecting whether seropositivity preferentially affected treatment response to bDMARD therapy. A
meta-analysis was conducted using a mixed-effect meta-regression in subgroups of patients according to baseline autoan-
tibody status.

Results: Data from 28 eligible RCTs were analyzed: 6 including csDMARD-naïve patients, 14 including csDMARD-
inadequate responders (csDMARD-IR), 3 including tumor necrosis factor inhibitor (TNFi)-IR patients and 5 with miscella-
neous trial design (e.g. head-to-head trial). In csDMARD-naïve and csDMARD-IR, seropositivity was not associated with a
better response to bDMARDs compared to non-bDMARDs. Pooled RRRs of 6-month ACR20 response were 1.02
(0.88-1.18) and 1.09 (0.90-1.32), respectively (Figure 1A and B). Other outcomes followed the same pattern, with no differ-
ence between the groups. In TNFi-IR patients, based on 3 trials, the RRR of ACR20 at 6 months was 2.28 (1.31-3.95)

Figure 1. Forest plot for the relative risk ratio for ACR20 at 6 months comparing RF(+) / RF(-) in bDMARD+csDMARD vs RF(+) / RF(-) in csDMARD.
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(Figure 1C), favouring efficacy in seropositive patients. Other outcomes showed a similar effect, though with large confidence
intervals and several reflecting a non-significant difference between the groups (Table 1).

Conclusion: In csDMARD-naïve and csDMARD-IR patients, autoantibodies did not have an impact on the efficacy of
bDMARDs in RA. In TNFi-IR patients, there is a possible higher efficacy of bDMARDs in the seropositive group, but the
low number of trials, large confidence intervals and inconsistent results across outcomes ask for caution in the interpretation.
Seronegative TNF-IR patients may have very heterogenous underlying pathophysiological mechanisms, with a lower prob-
ability of good treatment response. Overall, in less treatment-resistant patients, the presence of autoantibodies was not
associated with the treatment effect of bDMARDs.

Disclosure: K. Takase-Minegishi, Gilead, Daiichi Sankyo, Mitsubishi Tanabe; S. Böhringer, None; J. Nam, None;
Y. Kaneko, Chugai; F. Behrens, AbbVie, Pfizer, Roche, Amgen, Chugai, Prophylix, Novartis, Boehringer, UCB, Bristol
Myers Squibb, Celgene, MSD, Biotest, Janssen, Genzyme, Lilly, Sandoz, Sanofi; S. Saevarsdottir, deCODE genetics;
J. Detert, None;M. Leirisalo-Repo, None;D. van der Heijde, AbbVie, Bayer, BMS, Cyxone, Eisai, Galapagos, Gilead,
Glaxo-Smith-Kline, Janssen, Novartis, Pfizer, UCB, Imaging Rheumatology bv, Lilly; R. Landewé, Abbott, Amgen,
AstraZeneca, BMS, GSK, Novartis, Merck, Pfizer, Schering-Plough, UCB Pharma; S. Ramiro, AbbVie/Abbott, Eli Lilly,
Galapagos, Merck/MSD, Novartis, Pfizer, UCB, Sanofi; D. van der Woude, Galapagos.
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Renske Hebing1, Marry Lin2, Sohaila Mahmoud3, Ittai B. Muller2, Sandra Heil4, Pieter Griffioen4, Eduard A. Struys2,
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Clinical Chemistry, Amsterdam University Medical Centers – location VUMC, Amsterdam, Netherlands, 3Amsterdam
Rheumatology and immunology Center, location Reade, Amsterdam, Netherlands, 4Department of Clinical Chemistry,
ErasmusMC, Rotterdam, Netherlands, 5AmsterdamUniversityMedical Centers, Amsterdam, Netherlands, 6Department
of Pharmacy, Sint Maartenskliniek, Ubbergen, Netherlands, 7Amsterdam University Medical Center, Kortenhoef,
Netherlands, 8Department of Rheumatology and Clinical Immunology, Amsterdam University Medical Centers –
location VUMC, Amsterdam, Netherlands, 9Department of Clinical Chemistry, Amsterdam University Medical Centers,
Amsterdam, Netherlands

Table 1. Pooled outcomes in seropositive (RF+) vs seronegative (RF-) TNFi-IR patients at 6 months.
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Background/Purpose: Analyses of methotrexate polyglutamates (MTX-PGs) in red blood cells (RBCs) has been employed
as tool for personalized therapy approach for RA patients during MTX therapy. However, rather than RBCs, peripheral blood
mononuclear cells (PBMCs) represent the fraction of immune-effector cells primarily targeted by MTX. Thus far, no prospec-
tive study has been performed measuring MTX-PG levels in PBMCs vs RBCs in the early phase of MTX treatment. Here, we
investigated the pharmacokinetics of MTX-PG accumulation in RBCs and PBMCs in newly diagnosed RA patients in the
early phase (1, 2, 3 and 6 months) of oral and subcutaneous MTX treatment and its relationship with disease activity.

Methods: In a clinical prospective cohort study (Methotrexate Monitoring (MeMo) study), newly diagnosed RA patients
(n=46, mean DAS28: 3.5) were randomized for oral or subcutaneous MTX as described before [1]. At 1, 2, 3 and 6 months
after start of therapy, blood was collected and RBCs and PBMCs isolated. MTX-PG1-6 concentrations were analyzed using
a validated UPLC-MS/MS method with stable isotopes of MTX-PG1-6 as internal standards [2].

Results: PBMCs and RBCs revealed a disparate profile in both absolute MTX-PG accumulation levels and distribution pro-
file (Fig 1&2). Total intracellular MTX-PG1-6 accumulation in PBMCs was significantly (p< 0.001) 10-20-fold higher than
RBCs at all time points, regardless of the administration route (Fig 1). MTX-PG distribution in PBMCs was for 85-90% com-
posed of short chain MTX-PG1-3 (PG1>PG2>PG3) and a remainder fraction of MTX-PG4-6. Remarkably, the distribution pro-
file in PBMCs remained constant over a period of 6 months (Fig 2). This profile is distinct from the profile in RBCs.
Irrespective of the administration route (without corrections for covariates), RBCs contained mainly MTX-PG1 and lower
levels of MTX-PG2-5 at 1 month after therapy start. (Results of a multivariate model of MTX-PGs in RBCs in this cohort have
been published before [1].) After 3 months of therapy, MTX-PG3 was the main PG-moiety in RBCs. This profile is largely
retained after 6 months of MTX therapy. Conceivably, the disparate MTX-PG accumulation and distribution profiles in
PBMCs versus RBCs of RA patients may be associated with the shorter life span of PBMCs and their higher enzymatic

Figure 1. Total MTX-PG concentrations in PBMCs (left) and RBCs (right) of RA patients during the first 6 months of oral (orange) or subcutaneous
(green) MTX administration. At 6 months, 18 patients using oral and 18 patients using subcutaneous MTX were still continuing MTX treatment.
Note the different scaling of the Y-axis.
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activity of folylpolyglutamate synthetase, which is responsible for the conversion of MTX to MTX-PGs [3]. Based on EULAR
response criteria, MTX-responding patients had higher MTX-PG3 (data not shown) and total RBC MTX-PG levels compared
with non-responders (univariate linear mixed effects models, β 0.006, 95% CI 0.00-0.12, p=0.040, Fig 3). This was not seen
in PBMCs (data not shown).

Conclusion: Newly diagnosed RA patients starting MTX therapy accumulated significantly 10-20 fold higher MTX-PG con-
centrations in PBMCs than in RBCs over a period of 6 months, independent of the administration route.MTX-PG distribution
profiles differed between PBMC (highest MTX-PG1) and RBCs (highest MTX-PG3).

Figure 3. MTX-PG total in RBCs versus response with responders tending to have higher MTX-PG total levels compared with non-responders.

Figure 2. MTX-PG subspecies distributions in PBMCs (left) and RBCs (right) during the first 6 months of combined oral and subcutaneous MTX
treatment with MTX-PG1 being most abundant in PBMCs and accumulating MTX-PG3 in RBCs over time.
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Disclosure: R. Hebing, None; M. Lin, None; S. Mahmoud, None; I. Muller, None; S. Heil, None; P. Griffioen, None;
E. Struys, None; W. Lems, None; B. van den Bemt, None; M. Nurmohamed, AbbVie/Abbott; G. Jansen, None;
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Abstract Number: 0916

Should RA Patients with Controlled Disease Taper Methotrexate from
Targeted Therapy or Continue It? Risk Differences in Sustaining
Remission from a Systematic Review and Meta-analysis

Charis Meng, Diviya Rajesh, Bridget Jivanelli, Deanna Jannat-Khah, DrPH, MSPH and Vivian Bykerk, Hospital for Special
Surgery, New York, NY

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (0913–0938) RA – Treatment Poster II
Session Type: Poster Session B
Session Time: 9:00AM–10:30AM

Background/Purpose: Patients with RA often struggle with side effects of methotrexate (MTX). ACR guidelines condition-
ally recommend the tapering of MTX before tapering biologic (b)DMARDs, but acknowledge there is an absence of direct evi-
dence. Prior reviews have focused on the tapering of MTX when used with TNF-i only1. There have been no updated reviews
addressing MTX tapering when used with other targeted therapies such as IL6-i or JAK-i. Physicians need a clinically useful
quantification of risk of losing remission to guide their patients in deciding whether to taper MTX when combined with tar-
geted therapy. Our purpose was to determine the risk of being unable to sustain RA remission when tapering MTX from
combined treatment with targeted therapy (bDMARDs or JAK-i).
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Methods: A systematic literature search using MeSH terms and keywords was conducted in Medline, Embase and
Cochrane Library for studies in RA reporting remission outcomes after tapering MTX from combined treatment with targeted
therapies. We used random effects models, and calculated the relative risk, risk differences and heterogeneity. Forest plots
were created.

Results:Our search identified 5762 citations. After removal of duplicates and screening title/abstract using the COVIDENCE
platform, 504 full-text articles were reviewed. Of these, 10 studies met our inclusion criteria of tapering MTX from targeted
therapy; in 3 studies MTX was tapered from etanercept, 3 from tocilizumab, and 1 each from tofacitinib, certolizumab pegol,
adalimumab and abatacept. Nine were RCTs, and one was observational (Table 1). Three trials studied early RA (1-9
months). The MTX tapering strategy was gradual in 2 and rapid in 8 studies. Follow-up ranged from 3 to 18 months in the
RCTs. Our meta-analysis of 2000 RA participants showed those who tapered MTX from targeted therapy had a 10% reduc-
tion in ability to sustain remission, an overall pooled RR 0.90 (95% CI 0.84, 0.97) (Figure 1). There was no heterogeneity,
(I2=0.0%, p=0.938). Risk differences were calculated with an overall pooled RD of -0.05 (95% CI -0.10, -0.01) (Figure 2).
Using the pooled estimate, if one were to taper MTX from a targeted therapy in 20 patients, 2 (10%) patients would not be
able to sustain remission.

Conclusion: This is the first systematic review and meta-analysis assessing if MTX can be tapered from advanced therapies
that target different pathways in controlled RA and indicates patients may do so, but risk a 10% reduction in ability to sustain
remission, for up to 18 months. The overall risk difference between tapering MTX from targeted therapy or not tapering was
low. This review may help inform ACR guidelines, and discussions with patients with controlled disease on any of a range of
targeted therapies and MTX, who struggle with MTX-related adverse effects and wish to taper it. Longer follow-up studies
including radiographic, functional and patient-reported outcomes are still needed. The risk of disease worsening should
be discussed with the patient with careful follow-up and prompt re-treatment if RA disease activity worsens.

References:

1. Subesinghe S, Scott IC. Expert Rev Clin Pharmacol 2015;8:751-60.
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Background/Purpose: BAT1806 (also referred to as BIIB800) is a proposed biosimilar to tocilizumab reference product
(TCZ). Results of this Phase 3, randomized, double-blind, active-controlled trial demonstrated that BAT1806 has equivalent
efficacy and comparable safety, immunogenicity, and pharmacokinetic (PK) profiles as TCZ up to Week 24 (treatment period
1).1 Here, the results from Weeks 24 to 48 (treatment period 2 [TP2]) are reported.

Methods: The study was conducted in 55 sites in China and Central Europe. Subjects with a diagnosis of RA according to
the ACR/EULAR 2010 revised classification for at least 6 months prior to screening and who met the protocol-specified
inclusion/exclusion criteria were randomized in a 2:1:1 ratio to one of three treatment groups: (1) BAT1806 up to Week
48, (2) TCZ up to Week 48, or (3) TCZ up to Week 24 followed by BAT1806 from Week 24 to Week 48, administered intra-
venously every 4 weeks at a dose of 8 mg/kg. Efficacy in terms of ACR20/50/70 response probabilities and DAS28-ESR
and DAS28-CRP, PK, safety, and immunogenicity were assessed up to Week 48.
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Results: Of 621 randomized subjects, the numbers of subjects continuing into TP2 were 290 (92.9%), 142 (92.2%), and
145 (93.5%) in groups 1, 2, and 3, respectively. Baseline characteristics were similar across groups at Week 24. At Week
48, ACR20 responders as proportions of evaluable subjects were: 253/280 (90.4%), 121/134 (90.3%), and 122/139
(87.8%) for groups 1, 2, and 3, respectively. ACR20/50/70 responses (Figure 1) and mean change in DAS28-ESR and
DAS28-CRP (Figure 2) from baseline were comparable across groups. The proportions of subjects with serious
treatment-emergent adverse events (TEAEs) in TP2 were similar between the treatment groups (Table 1). No deaths were
reported during TP2. Eight subjects in group 1 reported 9 serious TEAEs, 2 of which (pneumonia and salpingo-oophoritis)
were possibly treatment related. Five subjects in group 2 reported 5 serious TEAEs, 1 of which was possibly treatment
related (laryngitis). Four subjects in group 3 reported 5 serious TEAEs, 1 of which was possibly treatment related (pneumo-
nia). Anti-drug antibodies were reported at least once in 21.0%, 16.2%, and 18.6% of subjects in treatment groups 1, 2, and
3, respectively; of these subjects, all but 1 in the TCZ group tested positive for neutralizing antibodies (Table 1). Geometric
mean (CV%) trough serum concentrations ( � g/mL) were comparable for the 3 treatment groups: 13.1 (126.5), 12.7
(157.0), 12.4 (180.7) at Week 28 and 12.3 (82.7), 13.4 (89.2), 13.5 (130.6) at Week 44 for groups 1, 2, and 3, respectively.
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The study was conducted between 2019–2020 during the COVID-19 pandemic. Post-hoc exploratory analyses indicated
that the pandemic had limited impact, which was similar between the treatment groups (data not shown).

Conclusion: Efficacy, safety, immunogenicity, and PK profiles were comparable between BAT1806, TCZ/BAT1806,
and TCZ throughout TP2. No safety or clinically relevant immunogenicity issues were observed in subjects switched
from TCZ to BAT1806Reference 1. Leng X, et al. Ann Rheum Dis. 2022;81(suppl. 1):388.
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Background/Purpose: Patients (pts) with rheumatoid arthritis (RA) and poor prognostic factors1 (PPF) are at risk for pro-
gression without adequate treatment. Filgotinib (FIL) is a once daily Janus kinase 1 preferential inhibitor. In FINCH
1 (NCT02889796), FIL 200 mg (FIL200) was effective vs placebo (PBO) and noninferior to adalimumab (ADA) in pts with
RA and inadequate response to methotrexate (MTX-IR); FIL200 and FIL 100 mg (FIL100) were well tolerated.2 This post
hoc, exploratory analysis examined efficacy and safety of FIL in MTX-IR pts with 4 or < 4 PPF.

Figure 1. Proportions with DAS28(CRP) <2.6 at W12 and W52. P-values are nominal. ADA, adalimumab; DAS28(CRP), Disease Activity Score in
28 joints with C-reactive protein; FIL100, filgotinib 100 mg; FIL200, filgotinib 200 mg; PBO, placebo; PPF, poor prognostic factor; W, week.
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Methods: The FINCH 1 52-week (W), double-blind trial randomized MTX-IR pts with moderate–severe RA to FIL200 or
FIL100, ADA, or PBO; all received background MTX. PBO pts were rerandomized, blinded, at W24 to FIL200 or FIL100.
We examined pts with 4 PPF at baseline (BL): erosions on X-ray, seropositivity for rheumatoid factor or anticyclic citrullinated
peptide, high-sensitivity C-reactive protein (hsCRP) ≥6 mg/L, and disease activity score in 28 joints with CRP (DAS28[CRP])
>5.1, along with those with < 4 PPF. Efficacy included DAS28(CRP) < 2.6 and modified Total Sharp Score (mTSS) change
from baseline (CFB). Fisher’s exact test was used for DAS28(CRP); the mixed-effects model was used to generate least
squares mean mTSS CFB. P values were nominal, not adjusted for multiplicity.

Results: At BL, of 1755 randomized, treated pts, 687 had 4 PPF, and 1068 had < 4 PPF. Among pts with < 4PPF,
804 (75%) had erosions, 810 (76%) were seropositive, 377 (35%) had hsCRP ≥6 mg/L, 638 (60%) had DAS28(CRP)
>5.1. Pts with 4 vs < 4 PPF were aged 53 vs 52 years, had RA duration 8.3 vs 7.4 years, DAS28(CRP) 6.3 vs 5.4, and SDAI
45.6 vs 37.7. In pts with 4 or < 4 PPF, higher proportions receiving FIL200 or FIL100 achieved DAS28(CRP) < 2.6 at W12 vs
PBO (nominal P < .001); proportions with DAS28(CRP) < 2.6 increased with FIL200, FIL100, or ADA at W52 (Figure 1).
DAS28(CRP) responses for FIL200 at W52 were similar in 4 vs < 4 PPF pts; FIL100 and ADA responses were numerically
higher in < 4 vs 4 PPF pts. At W24, mTSS CFB in pts with 4 PPF was 0.21, 0.23, 0.30, and 0.66 for FIL200, FIL100,
ADA, and PBO (P < .05 for FIL200 and FIL100 vs PBO); corresponding changes in < 4 PPF pts were 0.08, 0.10, 0.11,
and 0.24 (P >.05). At W52, mTSS CFB in 4 PPF pts was 0.29, 0.84, and 0.80 for FIL200, FIL100, and ADA, respectively,
and 0.14, 0.25, and 0.53 in < 4 PPF pts. Rates of adverse events (AEs), including AEs of interest, were comparable for
pts with 4 PPF and < 4 PPF for all treatment arms (Table 1).

Conclusion: In high-risk (4 PPF) pts with MTX-IR RA, FIL200 and FIL100 showed similar reductions in disease activity vs
PBO at W12 as in pts with < 4 PPF; mTSS in FIL200 pts changed little from W24 to W52. Tolerability was comparable
across treatment arms, regardless of presence of 4 or < 4 PPF.

References: 1. Smolen JS et al. Ann Rheum Dis. 2020;79:685–99. 2. Combe B et al. Ann Rheum Dis.
2021;80:848–58.

Table 1: Results of multivariable logistic regression analysis for prediction of response (as defined by DAS28-CRP-based EULAR good or moder-
ate response) to methotrexate monotherapy in RA.
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Background/Purpose: Methotrexate (MTX) is the gold standard, first-line therapy for rheumatoid arthritis (RA). However,
not all patients respond to MTX, and the predictors of its response or non-response have not yet been reliably identified.
Identification of these predictors will facilitate personalized therapeutic choices, and improve patient outcomes. We thus
sought to identify the demographic and clinico-laboratory predictors of response to MTX monotherapy in patients with
active RA.

Methods: This study included patients with active RA (SJC≥2 and TJC≥4) aged 18-55 years, with disease duration
< 5 years, who were not receiving DMARDs (except HCQ and low-dose prednisolone) and had been enrolled in the multi-
centre, parallel group RCT comparing two different MTX escalation strategies in RA (MEIRA). All these patients received
MTX monotherapy which was started at 15 mg/week, escalated to 25 mg/week by 4-8 weeks, and continued till 16 weeks.
MTX response was defined as EULAR good or moderate response (based on DAS28-3v) at 16 weeks. Stepwise, multivar-
iable logistic regression was done using key demographic (age, gender, BMI, comorbidities), clinical (disease duration,
DAS28, HAQ), and laboratory parameters (RF, anti-CCP, ESR, CRP, RBC MTX-polyglutamates 1-4, IL-6, MMP-3) as inde-
pendent variables to identify predictors of MTX response. A two-tailed p-value < 0.05 was used for defining statistical signif-
icance. (Trial Reg: CTRI/2018/12/016549)

Results: Out of a total of 178 included patients [84% females, mean age 40 (9) years, mean DAS28-CRP=5.4 (1.1)],
113 (63.5%) were classified as MTX responders at 16 weeks. Age (OR=0.95, p=0.01), BMI (OR=1.12, p=0.006), and RF
(OR=0.34, p=0.045) were found to be independent predictors of MTX response on multivariable analysis (Table 1). On sen-
sitivity analysis with DAS28-ESR-based EULAR response, age (OR=0.94, p=0.003) and RF (OR=0.42, p=0.059) were rep-
licated as independent predictors of MTX response, in addition to pre-treatment swollen joint count (OR=0.94, p=0.05).
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Conclusion: Younger age, RF negativity, higher BMI, and lower pre-treatment swollen joint count are potential predictors of
response to MTX monotherapy in RA.

Disclosure: S. Jain, None; V. Dhir, None; A. Aggarwal, None; R. Gupta, None; B. Laishangtham, None; A. Khullar,
None; S. Naidu, None; V. Dhawan, None; S. Sharma, None; A. Sharma, None; s. jain, None.

Abstract Number: 0920

Retention Rate and Safety of Biologic or Targeted Synthetic Disease
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Arthritis Associated with Interstitial Lung Disease: Results from the
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Background/Purpose: The aim was to evaluate long-term drug retention and safety of biologic (bDMARDs) or targeted
synthetic disease modifying anti-rheumatic drugs (tsDMARDs) and to identify risk factors of drug withdrawal in patients with
rheumatoid arthritis (RA) associated with interstitial lung disease (ILD) enrolled in the Korean College of Rheumatology BIO-
logics (KOBIO) registry.

Table 1. AEs and AEs of interest in BL 4 PPF and <4 PPF subgroups. Values are n (%). ADA, adalimumab; AE, adverse event; BL, baseline; DVT,
deep vein thrombosis; FIL100, filgotinib 100 mg; FIL200; filgotinib 200 mg; GI, gastrointestinal; MACE, major adverse cardiac event; NMSC, non-
melanoma skin cancer; PBO, placebo; PE, pulmonary embolism; PPF, poor prognostic factor; VTE, venous thromboembolism; W, week.
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Methods: Patients included adults with RA (n=2,266) who received bDMARDs or tsDMARDs between 2012 and 2021, and
1:3 matching was performed using propensity score-matching (PSM) between RA with and without ILD. The Kaplan-Meier
method was conducted to analyze drug survival and factors associated with drug withdrawal were studied using a logistic
regression model.

Results: PSM was effective in matching 159 RA with ILD and 477 RA without ILD. Five-year retention rates were 44.0% for
RA with ILD and 52.4% for RA without ILD (p=0.04). Both groups showed significant differences depending on the agents,
and in RA-ILD, JAK inhibitor was the highest retention rate. Overall, 58.5% (RA-ILD) and 48.4% (RA-no ILD) of patients dis-
continued or switched bDMARDs or tsDMARDs, and the main causes of drug withdrawal were adverse events (45.2% in
RA-ILD and 30.3% in RA-no ILD, p< 0.001), followed by inefficacy (35.5% in RA-ILD and 41.1% in RA-no ILD, p=0.819).
In logistic regression analysis, smoking is a risk factor for withdrawal [odds ratio (OR) 8.2, 95% confidence interval
(CI) 2.2-30.8], and concomitant steroid use has a protective effect on withdrawal (OR 0.2, CI 0.1-0.8).
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Conclusion: RA patients with ILD had a lower drug retention rate of bDMARDs or tsDMARDs than those without ILD, and
there was a difference according to the agents. The factors affecting drug withdrawal were smoking and concomitant ste-
roid use.

Disclosure: J. Kim, None; S. Lee, None; J. Jung, None; C. Suh, None; K. Shin, None; H. Kim, None.
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Effects of Methotrexate on the Liver Function and Disease Activity of
Newly Diagnosed RA Patients Depending on the Cardiometabolic Profile
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Background/Purpose: Methotrexate (MTX) is the first-line treatment in Rheumatoid arthritis (RA) patients. To date, the evi-
dence about the liver disease caused by MTX is controversial. Often, cardiovascular (CV) risk factors such as arterial hyper-
tension, dyslipidemia, obesity, and insulin resistance are accompanied by liver abnormalities suggesting an interplay of CV
disease and hepatic dysfunction.
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Objective: To analyze the impact of MTX on liver enzymes, hepatic indexes, and disease activity after six months of treat-
ment taking into account cardiovascular comorbidities in early RA patients.

Methods: Fifty newly diagnosed RA patients treated with MTX were included in a longitudinal study. Clinical parameters,
classical liver disease biomarkers and hepatic steatosis predictor (hepatic steatosis index (HSI)) and fibrosis (fibrosis 4 score
(FIB-4), and aspartate aminotransferase to platelet ratio index (APRI)) predictors were analyzed at baseline and after
6 months of treatment. CV disease comorbidities such as arterial hypertension (ATH), type 2 diabetes mellitus (T2DM), obe-
sity, and smoking habit were also analyzed at baseline classifying RA patients into three groups: group with none comorbidi-
ties (com) (group =0com), group with 1 comorbidity (group =1com) and group with more than 1 comorbidity (group >1com).
According to EULAR response criteria, RA patients were divided into good, moderate, and non-responders. Paired t-tests
were used to test differences between pairs’ measurements.

Results: RA patients from group >1com were characterized by a significantly high prevalence of ATH and T2DM, higher rates
of obesity, and lower smokers compared to the group=1com. Interestingly, RA patients with no comorbidities did not present
any alterations in transaminases and hepatic steatosis and fibrosis predictors after 6 months of treatment. In contrast, RA
patients from group >1com showed significantly elevated levels of transaminases and HSI, APRI and FIB-4 after the treat-
ment suggesting the potential deleterious effect of MTX in the liver of patients with higher rates of CV disease. The disease
activity was significantly reduced in the three groups, however, the reduction was lower in the group >1com (mean difference
of DAS28= -2.255) compared to group 1com (mean difference of -2.670) and group=0com (mean difference of -2.846). In this
line, RA patients from group=0com showed the highest rate of good response (92.9%) followed by group 1com (88.2%) and
group >1com (54.5%). Also, RA non-responder patients showed significantly elevated levels of HSI at baseline and after
6 months of treatment compared to good responders suggesting its potential role as a marker of therapeutic response.

Conclusion: The treatment with MTX for 6 months promotes liver abnormalities in newly-diagnosed RA patients having
more than one cardiometabolic comorbidity, accompanied by a less reduction of the disease activity.

Funded by ISCIII (PI20/00079) and MINECO (RyC-23437).

Disclosure: I. Arias-de la Rosa, None; M. Ruiz-Ponce, None; L. Cuesta-Lopez, None; R. Ortega-Castro, None;
J. Calvo, None; l. Ladehesa-Pineda, None; C. Pérez-S�anchez, None; C. L�opez-Pedrera, None; E. Collantes, None;
A. Escudero-Contreras, None; N. Barbarroja, None.
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Gonzalez2, Eva Perez Pampin3, Chamaida Plasencia-Rodriguez4, Ana Martinez-Feito4, Rafaela Ortega-Castro1, Jerusalem
Calvo-Gutierrez5, Alejandro Balsa6, Alejandro Escudero-Contreras1, Eduardo Collantes1 and Chary L�opez-Pedrera7,
1IMIBIC/University of Cordoba/Reina Sofia Hospital, Cordoba, Spain, 2Experimental and Observational Rheumatology
and Rheumatology Unit, Instituto de Investigacion Sanitaria-Hospital Clínico Universitario de Santiago, Santiago de
Compostela, Spain, 3Experimental and Observational Rheumatology and Rheumatology Unit, Instituto de Investigacion
Sanitaria-Hospital Clínico Universitario de Santiago, Cordoba, Spain, 4Rheumatology Department, La Paz University
Hospital, Madrid, Spain, 5IMIBIC/University of Cordoba/Reina Sofia Hospital, C�ordoba, Spain, 6Hospital La Paz Institute
for Health Research, Madrid, Spain, 7Maimonides Institute for Biomedical Research of C�ordoba, Cordoba, Spain
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Background/Purpose: Patients with rheumatoid arthritis (RA) have a high risk of suffering cardiovascular disease. The anal-
ysis of the cardiovascular and cardiometabolic proteome in RA patients may provide disease biomarkers and insights into
the biological pathways that contribute to the cardiovascular risk.

Objectives: 1) To evaluate the changes in the cardiometabolic and cardiovascular serum proteome in two cohorts of active
RA patients: new diagnosed (naïve-treated) and well-established disease and its association with the clinical characteristics
and 2) to analyze the modulation of the levels of these proteins by methotrexate and tofacitinib.

Methods: 1) Cross-sectional study in two cohorts of RA: patients at diagnosis (evolution time <2 years, n=25) and patients
with established disease (evolution time>25 years, n=25), age and sex-matched with healthy donors (n=25). 2) Longitudinal
study was performed on 25 RA patients treated with methotrexate and 25 RA patients treated with Tofacitinib combined
with DMARDs for 6 months. Clinical and analytical variables were recorded. Proteomic profiling of 184 proteins (cardiometa-
bolic and cardiovascular II panels) was performed in the serum using Olink Proteomics technology.

Results: There were no statistical differences between the RA at diagnosis and RA established disease groups in age and
DAS28. The evolution time mean in the RA established disease group was 37.48 ±11.79 years. One hundred and seven
proteins were significantly increased in the serum of RA patients at diagnosis versus healthy donors, among these 47 pro-
teins were elevated in RA patients with established disease. The PCA analysis showed that the alteration of these proteins
could discriminate between RA patients and healthy donors. The molecules more significantly increased in the RA at diagno-
sis group were SAA4, ST6GAL1, CCL18, TNC, IGLC2, IL6, SORT1, TNFRSF10A, AGRP, and CD4. In addition, the top ten
molecules significantly elevated in RA patients with established disease were SAA4, CCL18, ST6GAL1, CRTAC1,
ANGPTL3, TNFRSF10A, LEP, Gal-9, SORT1, and TRAIL-R2. The increase of these proteins was associated with the inflam-
mation shown by the correlation with C reactive protein (CRP) levels and DAS28. The elevated levels of SAA4 (serum amyloid
A protein-4) discriminated between RA patients and healthy donors with high sensitivity and specificity (AUC=0.95).

Treatment with methotrexate in RA patients at diagnosis reduced the levels of 64 proteins (50% of the altered proteins) while
tofacitinib modulated the expression of 30 proteins (50% of the altered proteins) in RA patients with established disease after
6 months. These reductions were associated with the decrease in CRP and DAS28 levels.>

Conclusion: 1) The cardiovascular and cardiometabolic serum proteome is altered in RA patients at diagnosis and after a
long time of the disease evolution and chronic treatments, 2) SAA4 may represent a biomarker for the diagnosis of RA with
a high sensitivity and specificity, 3) Methotrexate and tofacitinib specifically modulate the alteration on the serum proteome
after six months of treatment alongside the reduction of clinical inflammatory and disease activity markers.

Funded by Pfizer-IRS-Aspire 2019.

Disclosure: N. Barbarroja, None;C. Pérez-S�anchez, None; L. Cuesta-Lopez, None;M. Ruiz-Ponce, None; I. Arias-
de la Rosa, None; A. Gonzalez, None; E. Perez Pampin, None; C. Plasencia-Rodriguez, None; A. Martinez-Feito,
None; R. Ortega-Castro, None; J. Calvo-Gutierrez, None; A. Balsa, Bristol-Myers Squibb(BMS), Gebro-Pharma,
Novartis, Roche, UCB, Pfizer, AbbVie/Abbott, Galapagos, Gilead, Sandoz, Lilly, Nordic; A. Escudero-Contreras,
None; E. Collantes, None; C. L�opez-Pedrera, None.
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Identification of Cell-Specific DNA Methylation Changes Associated with
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Background/Purpose:MTX is the recommended first treatment for rheumatoid arthritis (RA); however, only ~40% respond
adequately to MTX. Significant joint damage can occur in the early phase of RA, and response to the first treatment is an indi-
cator of long-term prognosis. Changes in DNA methylation (DNAm) associated with response to these treatments are
potential biomarkers for prediction of treatment response.

Methods:We estimated changes in cell-specific DNAm associated with MTX response from whole blood samples collected
from RA patients before and after initiation of MTX treatment. Patients included in this study were from the Rheumatoid
Arthritis Medication Study (RAMS) and University of California, San Francisco Rheumatoid Arthritis study (UCSF-RA) (Total
n=77). All patients met the ACR RA criteria. Blood samples were collected at baseline and after treatment (UCSF-RA: 3-6
months, RAMS: 4 weeks). DAS28-CRP was collected at baseline and after 3-6 months of treatment. Genome-wide meth-
ylation profiles were generated with Illumina 450K (RAMS) and EPIC BeadChips (UCSF-RA) from whole blood. Functional
normalization and background subtraction with dye-bias normalization and other QC procedures were performed using
minfi. Differences between 450K and EPIC platforms were adjusted using Harman. MTX response was defined using the
EULAR criteria for DAS28-CRP (Responder: good/moderate response, Non-responder: no response). Differentially

Figure 1. Differences in global methylation between MTX responders and non-responders at baseline and after treatment.
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Table 1. Top Tensor Composition Analysis DMP results.

Figure 2. Global DNA methylation (DNAm) estimated in TCA models. Abbreviations: R, EULAR treatment responders; NR, EULAR treatment non-
responders; T0, baseline visit DNAm; T1 follow-up visit DNAm.
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methylated positions (DMPs) were identified using limma and Tensor Composition Analysis (TCA). TCA is a method for iden-
tifying cell-specific differential DNAm at the CpG level from bulk tissue. B cells, CD4 and CD8 T cells, monocytes, neutro-
phils, and Natural Killer (NK) cells were included in cell-specific analyses. Linear models evaluated differential DNAm
between MTX response groups over time and within each time point. Sex, age, smoking history, estimated global cell-pro-
portions, and batch were included as covariates. Differentially Methylated Regions (DMRs) were identified using Comb-p.

Results: We found evidence for differential global methylation between response groups after treatment (Figure 1). Further,
we found patterns of cell-specific differential global methylation associated with MTX response (Figure 2). One DMP was
associated at genome wide significance with differential DNAm between responders and non-responders at baseline in
CD4T, CD8T, and NK cells (Table 1). Additionally, we identified 39 cell-specific DMRs associated with MTX response. There
were no significant findings in whole blood analyses.

Conclusion:We identified cell-specific changes in DNAm associated with MTX response in RA patients. Future studies into
DNAm and MTX response should include measurements of DNAm from sorted cells.

Disclosure: C. Adams, None; N. Nair, None; H. Quach, None; D. Quach, None; J. Nititham, None; M. Nakamura,
Moderna; J. Graf, Sonoma Biotherapeutics; L. Criswell, None; L. Barcellos, None.
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Background/Purpose: Rheumatoid arthritis (RA) is an inflammatory arthritis in which the immune system targets synovial
joints. Methotrexate, a dihydrofolate reductase and aminoimidazole-4-carboxamide ribonucleotide transformylase inhibitor,
serves as the first-line treatment for RA due to its efficacy and accessibility. However, the antifolate properties of methotrex-
ate, which can lead to side effects such as cytopenias and gastrointestinal symptoms, limit its usefulness in some patients
with RA. Furthermore, patients treated with methotrexate require concurrent folic acid supplementation and are uniquely
at risk for vitamin B12 deficiency and hyperhomocysteinemia due to biochemical processes involving folate, methotrexate,
and vitamin B12.

Methods: In this cross-sectional study we compared plasma vitamin B12, methylmalonic acid, and homocysteine levels
between 50 RA patients treated with methotrexate and folic acid and 49 RA patients using other DMARDs. All patients
met the 2010 American College of Rheumatology RA classification criteria and were participants of an established RA incep-
tion cohort. The patients selected for this study were matched by age, sex, and ethnicity. A Chi-square goodness of fit test
was utilized to compare the proportion of patients in both groups with low, normal, and/or high plasma vitamin B12, methyl-
malonic acid, and homocysteine levels per the laboratory’s specification of the normal range for these measurements.
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Results: There were 10 men and 42 White individuals in each group. Those in the methotrexate and folic acid group had
received a mean (SD) cumulative methotrexate dose of 184 (72) decigrams over 11 (4) years and had a mean (SD) age of
63 (11) years compared to 59 (11) years for patients on other therapies (Table 1). Our findings revealed elevated plasma
homocysteine levels in 37 (74%) RA patients on methotrexate and folic acid compared to only 27 (55%) patients on other
therapies (Chi-square p-value 0.049) (Table 2). We did not find differences in the proportion of patients with low, normal,
or high plasma vitamin B12 and methylmalonic acid levels between the two groups.

Conclusion: Our data show high plasma homocysteine levels among RA patients treated with methotrexate and folic acid.
While the proportion of patients with low plasma vitamin B12 levels did not significantly differ between the two groups, ele-
vated plasma homocysteine is a more sensitive marker of vitamin B12 deficiency. Additional studies are needed to evaluate
for clinical features of vitamin B12 deficiency and hyperhomocysteinemia and determine if monitoring of vitamin B12 status
and supplementation are warranted among RA patients treated with methotrexate and folic acid.

Disclosure: A. Patel, None; S. Morgan, None; R. Green, None; M. Danila, UCB, Pfizer; T. Merriman, None;
K. Wanzeck, None; H. Ahmed, None; A. Gaffo, None.

Table 2: Proportion of RA patients on methotrexate and folic acid and those on other therapies with low, normal, or high levels of plasma B12,
methylmalonic acid, and homocysteine, as determined by laboratory specifications; MTX+ FA+ = RA patients treated with methotrexate and folic
acid; MTX- FA- = RA patients on therapies without methotrexate and folic acid; MTX = methotrexate; FA = folic acid

Table 1: Demographics of RA patients in both study groups and methotrexate usage among RA patients treated with methotrexate and folic acid;
MTX+ FA+ = RA patients treated with methotrexate and folic acid; MTX- FA- = RA patients on therapies without methotrexate and folic acid; SD =
standard deviation; MTX = methotrexate; FA = folic acid
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Background/Purpose: Chronic pain associated with rheumatoid arthritis (RA) leads to impaired patient function and quality
of life. Prior studies suggest initiation of disease-modifying antirheumatic drugs (DMARDs) is associated with RA pain relief.
However, real-world evidence on the impact of biologic and targeted synthetic DMARDs (bDMARDs and tsDMARDs) on
pain treatments is limited. This study aims to assess pain medication use before vs. after bDMARD or tsDMARD initiation
in RA patients in a real-world setting.

Methods: Using Optum Clinformatics data (2009-20), we conducted a cohort study with 4 groups of adult RA patients who
were first- or second-line initiators of bDMARDs or tsDMARDs. Patients were required to have ≥one-year continuous insur-
ance enrollment before and after cohort entry (i.e., bDMARD or tsDMARD initiation date), without pregnancy, cancer, kidney
transplant, or dialysis at baseline (i.e., one year before cohort entry), and without initiating >1 bDMARD or tsDMARD at
cohort entry. Our study outcomes include use of 5 medication classes for pain management (NSAIDs/COX-2 inhibitors, opi-
oids, oral corticosteroids, gabapentinoids, and muscle relaxants), use of 6 subclasses of opioids, and daily prednisone and
morphine equivalent dose among oral corticosteroid and opioid users. Using intention-to-treat analysis, study participants
were followed one year from one day after cohort entry.

Results: The study cohort included 16,403 bDMARD first-line initiators, 15,458 bDMARD second-line initiators,
893 tsDMARD first-line initiators, and 2,455 tsDMARD second-line initiators. Their mean (standard deviation) age ranged
between 54.28 (12.65) and 60.22 (12.70) years. 76.00-82.89% were female. Patients in all 4 groups had high prevalence
of osteoarthritis, corticosteroid joint injections, and high-dose and long-term opioid use at baseline (Table 1). Before initiating
bDMARDs or tsDMARDs, the prevalence of pain medication use in first-line initiators was 46.19-48.80% for NSAIDs/COX-2
inhibitors, 70.13-72.48% for oral corticosteroids, 54.87-60.91% for opioids, 18.17-21.61% for gabapentinoids, and
21.78-24.91% for muscle relaxants. Within one year after initiation, the prevalence decreased by 7.95-9.35% for NSAIDs/
COX-2 inhibitors, 8.51-9.56% for oral corticosteroids, 2.91-4.22% for opioids, and 0.52-1.46% for muscle relaxants, but
increased by 1.23-1.41% for gabapentinoids (Figure). Reduced opioid use was mainly driven by the decline in hydrocodone
and tramadol use. Mean daily prednisone equivalent dose among oral corticosteroid users decreased from 2.60-2.63mg to
2.10-2.21mg while mean daily morphine equivalent dose among opioid users increased from 11.09-11.66mg to
11.69-11.95mg (Table 2). Changes were smaller though similar in second-line users.

Conclusion: Initiation of bDMARDs or tsDMARDs in RA patients is associated with decreased use of NSAIDs/COX-2 inhib-
itors, oral corticosteroids, opioids, and muscle relaxants, but increased use of gabapentinoids within one year post the drug
initiation. Among oral corticosteroid and opioid users, bDMARD or tsDMARD initiation had very small but opposite impact on
dose changes. The observed utilization patterns warrant further studies.
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Background/Purpose: Optimal dosing of low-dose methotrexate (MTX) is a challenge in rheumatoid arthritis (RA) because
of substantial interpatient variation of response and because no stable plasma MTX levels are reached. MTX-polyglutamates
(PG) in red blood cells (RBC) have been suggested as a potential marker of response, however contradictory results have
been reported.

We aimed to evaluate the association between MTX-PG3-5 exposure and response in rheumatoid arthritis patients starting
MTX and to identify clinically relevant covariates that could explain the inter-patient variability in this association.

Methods: Data of three prospective cohorts (MTX-R, tREACH and MeMo, The Netherlands, 395 patients) were available.
RBCMTX-PG concentrations were determined by LC-MS/MS. Individual MTX-PG concentrations were summed in two cat-
egories: MTX-PG1-2 and MTX-PG3-5. The relationship between exposure and DAS28 was analysed using a semi-
mechanistic pharmacokinetic-pharmacodynamic (PK-PD) model. In the population model relevant covariates were tested
using full covariate modelling, followed by backward elimination. Reference values were adopted from Pan et al. 2014. For-
est plots were used to define clinically significant covariates on MTX exposure and response. Covariates were considered
clinically relevant if the 95% confidence interval (CI) of this covariate effect at the 1st and 9th quantile of the full dataset fell out-
side -25 or +25% deviation from the typical value. Only statistical significant covariates (p< 0.001) are displayed.

Results:We developed a PK-PD model (Fig 1) with 3387 individual MTX-PG concentrations and 1337 DAS28 outcome mea-
surements between 0-300 days after the start of MTX treatment. The developed model adequately described the time course
of MTX-PG3-5 and DAS28. The median MTX-PG3-5 level at month 1 was 30.9 nM (IQR 17.4) and at month 3: 69.3nM (IQR
56.9). Clearance of MTX-PG3-5 from RBCs was significantly lower (14%, 95%CI 8% - 17%) in females and older patients
(log age=140% (CI 119%-164%, e.g. -38% (CI 32%-44%) for patients of 85 years compared with patients of 65 years).
Patients with FPGS rs4451422 exhibited a reduced formation of MTX-PG345 (KFPGS2, 85%, CI 78%-93%). MTX-PG3-5 levels
were associated with DAS28: Emax was 2.0 (95%CI 1.9-2.3) and an EC50 was 11.6 nM (CI 6.8nM-19.7nM), which is below
most observed MTX-PG3-5 concentrations. Patients with a high baseline DAS28 showed a higher chance to improve (log
DAS on EMAX: 153%, (CI 141%-166%), e.g. a baseline DAS28 of 5.0 vs 3.5 resulted in 55% (CI 50%-59%) higher EMAX).
Co-administration of DMARDs and prednisolone lowered the EC50; 69% (CI 61%-79%) and 46% (CI 33%-66%), respectively.
Smoking and BMI negatively influenced EMAX (not clinically relevant). None of the genetic variables influenced MTX-response.

Conclusion: With this PKPD model in RA patients starting methotrexate, exposure of methotrexate polyglutamates 3-5 in
RBCs was associated with response. Baseline DAS28 and comedication affected the response clinically relevant. Low
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MTX-PG3-5 EC50 in RBCs was predictive for response, suggesting that the early measurements of long chain methotrexate
polyglumates, before steady state is reached, are useful for dose individualisation.

Disclosure: R. Hebing, None; I. Bartelink, None; H. Gosselt, None;M. Lin, None; S. Heil, None; R. De Jonge, None;
R. Mathot, None.
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Review of 167,990 Same Day RAPID3, CDAI Scores for 61,312 Patients
Receiving DMARD Treatment for Rheumatoid Arthritis; Evaluations of
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Nehad Soloman1, Kent Kwas Huston2, Jasvinder singh3, Simon Helfgott4, Andrew Frick5, Scott Milligan5 and Colin
Edgerton6, 1Arizona Arthritis & Rheumatology Associates, P.C., Peoria, AZ, 2Kansas City Physician Partners Center for
Rheumatic Disease, Kansas City, MO, 3University of Alabama at Birmingham, Birmingham, AL, 4Brigham and Women’s
Hospital, Harvard Medical School, Boston, MA, 5Trio Health, Louisville, CO, 6Articularis Healthcare, Sullivans Island, SC

Figure 1. PKPD model with relevant parameters and covariates. PK pharmacokinetic, PD pharmacodynamic, Ka, oral absorption rate constant
after oral absorption, Ka, sc absorption rate after subcutaneous absorption, DAS28 disease activity score measurement, K12 distribution rate
constant of MTX-PG1 from plasma to peripheral tissue, K21 distribution rate constant of MTX-PG1 from peripheral tissue to plasma, Kin uptake
rate constant of MTX-PG1 in RBC, CLRBC Clearance of MTX-PGs from RBCs, CLNR non-renal clearance, CLR Renal clearance, KFPGS2 poly-
glutamation rate constant fromMTX-PG12 to MTX-PG345 KGGH3 deglutamation rate constant fromMTX-PG345 to MTX-PG21, F bioavailability,
MTX-PG methotrexate polyglutamate. GENPG1-6, 9-11, 13: rs1051266SLC19A1, rs2239907SLC46A1, rs13120400ABCG2, rs35592ABCC1,
rs3784862ABCC1, rs3785911ABCC3, rs4793665ABCC3, rs868853ABCC4, rs2139560ABCC5. GENPD1-7: rs1801131MTHFR,
rs1801133MTHFR, rs1801394MTRR, rs2372536ATIC, rs17602729AMPD1, rs1127354ITPA, rs5751876ADORA2A. GENDEGLU1:
rs3758149GGH. GENGLU1: rs4451422FPGS. For all SNPs: 0=wildtype, 1=homozygous or variable. Emax: Maximum effect, Cpg: MTX-PG
3-5 concentration, EC50: half maximum effect concentration.
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Background/Purpose: Treatment efficacy for rheumatoid arthritis is often measured through disease assessments con-
taining subjective input from the provider, the patient, or both. Here we compare scores from same-day CDAI and RAPID3
during treatment and at treatment discontinuation, to evaluate whether these disease assessments are aligned and are
indicative of disease management.

Methods: Data are specific to patients in care by the American Rheumatology Network, and reside in PIONEER Rheumatol-
ogy, an enhanced database combining fielded EMR data with extracted information from open text (office visits, infusions
logs, and provider-patient communications). Study population: 61,312 patients with RA receiving conventional synthetic,
targeted synthetic (ts), and/or biologic (b) DMARDs between 2014 to 2021 and with same day CDAI and RAPID3 scores.
Total observations: 167,990 disease assessment scores, 83,995 patient-dates. Analyses conducted using R v.3.6: Spear-
man’s rho (score classifications), Pearson correlation (numeric scores), and Cohen’s weighted Kappa (score classification).
Discontinuation analyses were limited to ts/bDMARD episodes and scores considered were closest to but between -90 to
+14 days of discontinuation. Rapid3 and CDAI were split into low/remission, moderate, and severe disease activity.

Results: Amoderate agreement between same day CDAI and RAPID3 scores was suggested by Cohen’sWeighted Kappa
(0.42) and Spearman’s rho (0.49). By disease severity classifications, a greater proportion of RAPID3 results indicated
severe disease (35.8%; 30,057/83,995) v. CDAI (13.8%; 11,618/83,995; p< 0.001). Of the severe results by RAPID3,
25.6% (7683/30,057) were recorded as near-remission/low activity by CDAI. Conversely, 15.6% (1,818/11,618) of CDAI
results indicating severe disease were classified as near-remission/low by RAPID3. In subset analyses examining scores
at ts/bDMARD discontinuation (n=3600 drug episodes), 53.9% (1,939/3,600) had an accompanying RAPID3 result indicat-
ing severe disease compared to 31.6% by CDAI (1,136/3,600; p< 0.001). Of the 3,600 episodes, 47% (1,692) discontinued
due to lack or loss of efficacy, as documented in visit notes; the remainder discontinued for non-clinical reasons and/or
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conditions arising from treatment, disease, or existing patient burden. For ts/bDMARD episodes discontinued for efficacy
reasons, 19.6% (332/1,692) had an accompanying RAPID3 result indicating near-remission/low activity and 21.1%
(356/1,692) indicated near-remission/low activity by CDAI (p=0.273). Scatter plots of individual scores are provided in the
FIGURE.

Conclusion: A moderate correlation was observed between RAPID3, a patient-based disease assessment, and CDAI, a
predominantly physician-based disease assessment. However, considerable discord was observed for ~10% of assess-
ments, calling into question which assessment is a better indicator of disease management. Moreover, 20% of ts/bDMARD
episodes that discontinued due to lack or loss of efficacy had near-remission/low disease activity by either RAPID3 or CDAI.
These data suggest that some patient-important outcomes are not reflected in these assessments.

Disclosure: N. Soloman, AbbVie/Abbott, Horizon, Janssen, Amgen, GlaxoSmithKlein(GSK), AstraZeneca; K. Huston,
None; J. singh, Schipher, Crealta/Horizon, Medisys, Fidia, PK Med, Two Labs Inc., Adept Field Solutions, Clinical Care
Options, Clearview Healthcare Partners, Putnam Associates, Focus Forward, Navigant Consulting, Spherix, MedIQ,
Jupiter Life Science, UBM LLC, Trio Health, Medscape, WebMD, Practice Point Communications, National Institutes
of Health, American College of Rheumatology, Zimmer Biomet Holdings, Intuitive Surgical Inc./Philips Electronics
North America, TPT Global Tech, Vaxart Pharmaceuticals, Atyu Biopharma, Adaptimmune Therapeutics, GeoVax
Labs, Pieris Pharmaceuticals, Enzolytics Inc., Seres Therapeutics, Tonix Pharmaceuticals Holding Corp, Charlotte’s
Web Holdings, Inc., Amarin, Viking, Moderna Pharmaceuticals, Simply Speaking, Outcomes Measures in Rheumatol-
ogy (OMERACT), FDA Arthritis Advisory Committee, Veterans Affairs Rheumatology Field Advisory Board (FAB), Uni-
versity of Alabama at Birmingham (UAB) Cochrane Musculoskeletal Group Satellite Center on Network Meta-
analysis; S. Helfgott, Abbott Ltd., Genentech; A. Frick, Trio Health Analytics; S. Milligan, AbbVie/Abbott, AstraZe-
neca, GlaxoSmithKlein(GSK), UCB; C. Edgerton, Novartis, Boehringer-Ingelheim.
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Use of Disease Modifying Anti-rheumatic Drugs and Risk of Multiple
Myeloma in US Veterans with Rheumatoid Arthritis

Namrata Singh1, Alexander Peterson2, Aaron Baraff2, Sarah Chung3, David Coffey4, Bryant England5, Pankti Reid6,
Joshua Baker7, Jennifer Barton8, Nicholas Smith9, Ted Mikuls10 and Noel Weiss3, 1University of Washington, Bellevue,
WA, 2VA Puget Sound, SEATTLE, WA, 3University of Washington, Seattle, WA, 4University of Miami, Miami, FL, 5University
of Nebraska Medical Center, Omaha, NE, 6University of Chicago Medical Center, Chicago, IL, 7University of Pennsylvania,
Philadelphia, PA, 8VA Portland Health Care System/OHSU, Portland, OR, 9VA Puget Sound/University of Washington,
Seattle, WA, 10Division of Rheumatology, University of Nebraska Medical Center, Omaha, NE
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Background/Purpose: Biologic (b) and targeted synthetic (ts) DMARDs used in the management of rheumatoid arthritis
(RA) target inflammatory pathways implicated in the pathogenesis of multiple myeloma (MM). Yet little is known about the
association between use of bDMARDs or tsDMARDs in RA and the incidence of MM. Our objective was to estimate the
associations between b/tsDMARD use and the risk of MM among persons with RA using Veterans Health Administration
(VHA) data.
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Methods: In this retrospective cohort study, we identified patients >18 years of age diagnosed with RA in any United States
VHA facility from 1/1/2002 and 12/31/2018. Diagnosis of RA was defined with use of two or more International Classification
of Diseases Version 9 or 10 (ICD9 or ICD10) codes for RA at least 7 days apart but no more than 365 days apart and a pre-
scription for a csDMARD within 90 days of the first RA diagnosis (index date). Medication data was derived from the outpa-
tient prescription fills, bar coded medication administration (BCMA), and intravenous (IV) data domains. The csDMARDs
included in these analyses were: methotrexate, sulfasalazine, leflunomide, and hydroxychloroquine. The bDMARDs included
were tumor necrosis factor inhibitors (TNFi) and non-TNFi biologics such as tocilizumab, rituximab, abatacept, and biosimi-
lars; tsDMARD was tofacitinib. Patients with MM before the diagnosis of RA were excluded. Incident MMwas determined by
1 or more ICD9/10 code or ICD-oncology codes. Multivariable Cox proportional hazards model with time-varying exposure
was performed to estimate the hazard ratio for developing MM among those during and following the use of a b/tsDMARD
relative to b/tsDMARD-naïve persons adjusting for age, gender, race, and ethnicity.

Results: 27,540 veterans with RAmet study eligibility criteria, of whom 8,322 (30%) had ever taken a b/tsDMARD during fol-
low up. Over the study period there were 77 incident MM over a total of 192,000 person years (median follow-up 5.8 years).
There were 55 events in users of csDMARDs, an incidence rate (IR) of 0.40 (95% CI 0.30-0.52) per 1000 person-years and
22 in persons currently or formerly using b/tsDMARDs (IR 0.41, 0.25-0.61 per 1000 person years). The unadjusted hazard
ratio for MM following b/tsDMARD use relative to csDMARD only use was 1.04 (0.63, 1.73), which increased to 1.28
(0.76, 2.16) after adjusting for demographic characteristics (Table 1).

Conclusion: In this nationwide VA study, rates of MM were not different among b/tsDMARD and csDMARD users after
accounting for demographics. Of note, the median interval from initiation of a bDMARD to the end of follow-up was approx-
imately 5.8 years, which does not allow for an examination of a possible longer-term influence.

Disclosure: N. Singh, None; A. Peterson, None; A. Baraff, None; S. Chung, None; D. Coffey, None; B. England,
Boehringer-Ingelheim; P. Reid, provisional patent; J. Baker, Bristol-Myers Squibb(BMS), RediTrex, Pfizer; J. Barton,
None; N. Smith, None; T. Mikuls, Gilead Sciences, Bristol-Myers Squibb, Horizon, Sanofi, Pfizer Inc; N. Weiss, None.

Abstract Number: 0929

Severe Low-Dose Methotrexate Toxicity in Elderly Patients with
Inflammatory Rheumatic Diseases

Cara Kumar1, Kristine Herrmann1 and Martin Aringer2, 1Division of Rheumatology, Department of Medicine III,
University Medical Center and Faculty of Medicine TU Dresden, Dresden, Germany, 2University Medical Center and
Faculty of Medicine TU Dresden, Dresden, Germany

Table 1. Multivariable Cox proportional hazards model for association between use of disease modifying anti-rheumatic drugs and incident mul-
tiple myeloma.
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Background/Purpose: While mostly remarkably safe, low dose methotrexate (MTX) occasionally causes life-threatening
events. We analyzed all patients with rheumatic diseases and severe MTX toxicity between 2011 and 2020 for outcome,
presentation, and associated risk factors.

Methods: We collected data on age, sex, diagnosis, dose and duration of MTX-treatment, concomitant medication, mani-
festations of toxicity, infections and outcome from the electronic patient files. Renal function, expressed as estimated glo-
merular filtration rate (eGFR), was assessed months before MTX toxicity had occurred, at admission, in the course of
hospitalization, and at discharge. 150 patients with rheumatoid arthritis (RA) who were more than 70 years old were ana-
lyzed as a comparator group.

Results: 11 (7 female, 4 male) patients, aged 71 to 88 years, were admitted for severe MTX toxicity. 7 patients had RA,
2 each psoriasis/psoriatic arthritis and giant cell arteritis. At admission, all 11 patients had severe mucositis, 8 had pancyto-
penia, 10 patients presented with renal impairment and 6 with skin lesions. 5 patients had septicemia and 4 had pulmonary
infiltrates. One patient succumbed to complications of septicemia; the other nine patients were discharged from the hospital
after an average of 26 hospital days.

MTX had been newly initiated in two patients, but established a mean 5.8 years (3 months months - 20 years) in the remain-
ing 8. The last prescribed MTX dose was 13.3±3.5 mg/week (mean ± SD), ranging from 7.5 to 20 mg/week. MTX could be
detected in plasma of 4 out of 9 tested patients (0.02 to 0.10 � mol/L). Accidental overdosing was clinically suspected in only
one patient. In addition to MTX, 4 patients took NSAIDs/coxibs, 4 angiotensin receptor blockers (ARBs), 2 ACE inhibitors
(ACEi), and 5 diuretics. 2 patients had the combination of NSAIDs, angiotensin receptor or ACE inhibitors, and diuretics.

Of 9 patients with eGFR before the event were available, 5 (63%) had mild (60-89 mL/min/1,73 m²), 3 (38%) moderate renal
insufficiency (30-59 mL/min/1,73m²). At admission, 4 patients had mild, 5 moderate renal insufficiency, one patient had an
eGFR of 9 mL/min/1,73m².

The 150 RA patients on 14.3±4.9 mg MTX/week used ARB/ACEi and NSAIDs/coxibs in similar proportions, but less com-
monly diuretics (18/150) than those with severe toxicity (5/11, p=0.01 Fisher’s exact test). Their eGFR was 70 [8-90] mL/
min/1,73m², higher than in the patients with toxicity (median 61 [32-77] mL/min/1,73m², p=0.0171. 8 (5%) had normal renal
function, 105 (70%) mild, 35 (23%) moderate insufficiency and one an eGFR of 19 mL/min/1,73m².

1836



Conclusion: Life-threatening MTX complications occurred only in patients past 70 years of age and with previous mild to
moderate impairment of renal function. While measurable MTX levels may suggest accidental overdosing in 4 patients, acute
renal failure, possibly in part remitted by the time of admission, was the most likely cause in the majority of patients. Com-
pared to an RA population of similar age, renal function was slightly worse on a group level, and the use of diuretics was
more common in those with severe toxicity.

Disclosure: C. Kumar, None; K. Herrmann, None; M. Aringer, AbbVie/Abbott, AstraZeneca, Boehringer-Ingelheim,
Bristol-Myers Squibb(BMS), Eli Lilly, GlaxoSmithKlein(GSK), Merck/MSD, Novartis, Pfizer, Roche, Galapagos, Otsuka.
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Background/Purpose: MTX is the first line conventional synthetic DMARD (csDMARD) for the treatment of rheumatoid
arthritis (RA), and folic acid (FA) supplementation is frequently co-prescribed to prevent adverse effects1. However, the need
for FA remains controversial, given the influence on the efficacy of MTX therapy2,3. The aim of this study was to evaluate the
effects of FA supplementation on efficacy and safety of MTX monotherapy in RA patients.

Methods: We retrospectively evaluated 184 RA patients (mean disease duration 30±62 SD months, mean age 63±14 SD
years), diagnosed according to ACR/EULAR 2010 criteria4, who started low-dose MTX treatment. No serious comorbidities
other than RA were present. Two groups of patients were considered: patients supplemented with FA (96 patients, FA+) and
patients not-supplemented with FA (88 patients, FA-). MTX dose, prednisone (PDN) dose, disease activity score
(DAS28-CRP), and adverse events (AEs) were recorded at 0, 3, 6, 9, 12 and 24 months. At baseline, MTX mean dose
was 8.9±1.6 and 8.1±1.5 mg/weekly, prednisone mean dose was 7.5±3.6 and 6.3±3.9 mg/daily, and mean DAS28 was
4.4±1.4 and 4.5±1.2, respectively for both groups. Follow-up was performed until MTX discontinuation, new cs/biologic
DMARD addition or need for FA supplementation. The maximum MTX dose administered during the follow-up was
20 mg/weekly. Statistical analysis was performed by non-parametric tests.

Results: DAS28 decreased in both groups of patients. However, at three months DAS28 was found significantly lower
(p < 0.05) in patients without FA supplementation, when compared with patients taking FA supplementation. Patients
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without FA supplementation required statistically significant lower doses of both prednisone and MTX during the follow-up
(table 1). Statistically significant difference (p=0.014) was found in reported mild and not critical AEs in 16% of FA+ patients,
as well as in 32% of FA- patients (mainly increase of transaminases, nausea and gastrointestinal intolerance). Management
of AEs was successful in the majority of cases by either discontinuing MTX for two weeks or adding FA if required.

Conclusion: In RA patients treated with low-dose MTX, FA administration decreases the efficacy of the treatment, delaying
the clinical responsiveness, and leads to the need for higher doses of both PDN and MTX. Considering the benign type of
AEs usually observed during low dose MTX monotherapy, this treatment should be started without FA supplementation,
deferring the FA use until potential AEs appearance.

References

[1] Shea B, et al. Cochrane Database Syst Rev. 2013May 31;(5):CD000951.
[2] Arabelovic S, et al. J Am Coll Nutr2007;26:453–5.
[3] Stamp LK et al. J Clin Rheumatol2019;25(7):284-287.
[4] Aletaha D, et al. Arthritis Rheum2010;62:2569–81.
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Background/Purpose: Active rheumatoid arthritis (RA) despite methotrexate (MTX) monotherapy is seen in about 40-50%
of patients1. The current ACR guidelines recommend adding a biologic or targeted synthetic Disease Modifying Anti-
Rheumatic Drug (b/ts DMARD) to MTX therapy in such cases. The European Alliance of Associations for Rheumatology
(EULAR) guidelines recommend a combination of DMARDs but the most preferred combination is that of MTX with sulpha-
salazine and hydroxychloroquine. In a resource-limited country like ours, it is not possible to add a bDMARD to every patient
who fails MTX therapy, and a more cost-effective method needs to be implemented. Often, leflunomide (LEF) is added in
such cases and is effective. We aimed to study if LEF with MTX combination is non-inferior to rituximab (RTX) and MTX com-
bination in patients with active RA despite MTX.

Methods: This open-label, randomized controlled trial, was carried out on adult patients with RA having moderate to high
disease activity [defined by Disease Activity Score 28 (DAS28)] despite MTX therapy for at least 3 months (Clinical Trials
Registry- India - REF/2021/04/042755). It was conducted in a tertiary care center in India. Patients were randomized to
receive either LEF (10-20 mg/day) or RTX (2 doses of 1gm each, 2 weeks apart) along with background MTX (10-25mg/
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week). Other conventional synthetic DMARDs were stopped. In patients on oral steroids, an attempt to taper them was
made. The participants were followed up at 12, 18, and 24 weeks. The primary outcome was ACR20 response at 24 weeks
and secondary outcomes were ACR50 and 70 responses at 24 weeks.

Results: There were 21 patients in each arm. The baseline characteristics were similar in both groups (Table 1) except for a
higher mean C-Reactive Protein (CRP) in the RTX arm. The mean ± SD DAS28-CRP scores in the LEF and RTX arms were
5.98 ± 0.56 and 6.34 ± 0.47 respectively and the DAS28-ESR scores were 6.57 ±0.55 and 6.8 ± 0.52 respectively
(Table 2). The ACR20 response at 24 weeks was achieved by 14 (66.6%) and 16 (76.19%) patients respectively in the leflu-
nomide and rituximab arms (p=0.734). The ACR50 response was achieved by 11 (52.38%) patients in both groups and
ACR70 response by 4 (19%) and 7 (33.3%) in the leflunomide and rituximab arms (p= NS in both) (Figure 1). Four patients
in both groups could discontinue prednisolone. Two patients in the RTX group had infusion reactions during the first dose
which were managed with anti-histamines and steroids. No infections were reported during the study period in any group.
Mild transaminitis was noted in four patients receiving LEF but none required drug withdrawal (< 3 times upper limit of nor-
mal). The transaminitis was more frequent in patients taking 20mg LEF per day.

Conclusion: There was no significant difference in the primary or secondary outcomes between both groups. LEF was non-
inferior to RTX for the achievement of ACR20/50/70 responses at 24 weeks. LEF can be considered as an add-on option to
methotrexate instead of more expensive biologic agents in case of methotrexate refractory RA. Larger studies are needed to
confirm this hypothesis.

Disclosure: R. Roongta, None; G. Sircar, None; P. Ghosh, None; D. Ghosh, None; H. Sit, None.
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Internal Medicine III, Medical University of Vienna, Vienna, Austria, 2Division of Infectious Diseases and Tropical
Medicine, Department of Internal Medicine I, Medical University of Vienna, Vienna, Austria, 3Medical University of
Vienna, Vienna, Austria, 4Division of Rheumatology, Department of Internal Medicine III, Medical University of Vienna,
Wien, Austria, 5Department of Laboratory Medicine, Medical University of Vienna, Vienna, Austria, 6Department of
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Background/Purpose: Little is known about the duration of humoral antibody levels after two SARS-CoV-2 mRNA vaccina-
tions in patients with immunosuppression. During this ongoing global epidemic, it is of essential interest to gather information
about the time of protection after initial immunization in the vulnerable patients receiving either conventional synthetic disease
modifying antirheumatic drugs (csDMARD) or biological/ targeted drugs (b/tsDMARDs).

In this study we compared the antibody level development after vaccination and after six months in patients with inflamma-
tory arthritis, inflammatory bowel disease (IBD) and healthy controls. Furthermore, we assessed factors affecting the quality
and quantity of the humoral response.

Methods: We enrolled 85 healthy controls (HC), 75 patients with rheumatoid arthritis and spondyloarthritis and 41 patients
suffering from IBD. Patients treated with B-cell depleting therapies were excluded from this study. Binding antibody units
were measured after vaccination and 6 or more months. Neutralizing antibodies were measured after 6 months. Multivariate
regression analyses analyzing factors associated with low titers after 6 months was performed.

Results: We found that patients with inflammatory arthritis or IBD showed reduced anti-SARS-CoV-2 S titers compared to
HC. When we stratified for therapies, we found that patients receiving conventional synthetic disease modifying antirheu-
matic dugs (csDMARDs) had comparable anti-SARS-CoV-2 S titers to HC. In contrast, patients receiving biological or tar-
geted synthetic (b/tsDMARDs) showed reduced anti-SARS-CoV-2 Igs as well as neutralizing antibody titers compared
with healthy controls (HC) or patients receiving conventional synthetic (cs)DMARDs. We further show that anti-SARS-

Figure 1: A, Analysis of anti-SARS-CoV-2 S titers 6 months after the second vaccination in patients with inflammatory arthritis, inflammatory bowel
disease and HC (** p ≤ 0.01; *** p ≤ 0.005, **** p ≤ 0.001). B, Quantification of neutralizing antibody activity in inflammatory arthritis patients,
according to the given treatments.
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CoV-2 titers declined more rapidly in patients receiving b/tsDMARDs compared to HC, leading to a 50 percent reduction in
vaccination-associated protection time in patients receiving b/tsDMARDs when compared to those receiving csDMARDs or
even HC. In multivariate regression analyses, we find that in addition to the type of treatment, also age as well as corticoste-
roid use were associated with reduced anti-SARS-CoV-2 S titer.

Conclusion: Patients under ongoing b/tsDMARDs therapy exposed an accelerated waning of anti-SARS-CoV-2 S titers
and therefore decreased immunity and protection against severe Covid-19 infections over time. These results may lead to
more personalized approaches for further vaccination strategies in this group of immunosuppressed patients.

Disclosure: E. Simader, Boehringer-Ingelheim; S. Tobudic, None; T. Deimel, None; P. mandl, AbbVie, Bristol-Myers
Squibb(BMS), Celgene, Janssen, Eli Lilly, Novartis, Merck/MSD, Roche, UCB; H. Haslacher, Glock Health, BlueSky
Immunotherapies, Neutrolis; T. Perkmann, None; L. Schneider, None; T. Nothnagl, None; H. Radner, None;
F. Winkler, None; H. Burgmann, Merck/MSD, Pfizer, Takeda, Gilead, Merck/MSD, Pfizer, Shionogi, Valneva, MSD,
Gilead; K. Stiasny, Pfizer; G. Novacek, None; W. Reinisch, Abbott Laboratories, AbbVie, Aesca, Centocor, Falk
Pharma GmbH, Immundiagnostik, Janssen, Sandoz, Takeda, Aptalis, Astellas, Celltrion, Danone Austria, Elan, Ferring,
Mitsubishi Tanabe Pharma Corporation, MSD, Otsuka, PDL, Pharmacosmos, PLS Education, Schering-Plough, Shire,
Therakos, Vifor, Yakult, Amgen, AM Pharma, AstraZeneca, Biogen IDEC, Boehringer-Ingelheim, Bristol-Myers
Squibb(BMS), Cellerix, Chemocentryx, Celgene, DSM, Galapagos, Genentech, Grünenthal, Inova, Johnson & Johnson,
Kyowa Hakko Kirin Pharma, Lipid Therapeutics, Millenium, Nestlé, Novartis, Ocera, Pfizer, Procter & Gamble, Prome-
theus, Second Genome, Setpointmedical, Tigenix, UCB, Zealand, Zyngenia, 4SC, Algernon, AMT, AOP Orphan, Arena
Pharmaceuticals, Avaxia, Roger Berger GmBH, Bioclinica, Covance, Eli Lilly, Ernest & Young, Gatehouse Bio Inc., Gil-
ead, ICON, Index Pharma, Intrinsic Imaging, LivaNova, Mallinckrodt, Medahead, MedImmune, Nash Pharmaceuticals,
Nippon Kayaku, OMass, Parexel, Periconsulting, Philip Morris Institute, Protagonist, Provention, Quell Therapeutics,
Robarts Clinical Trial, Seres Therapeutics, Sigmoid, Sublimity, Theravance;D. Aletaha, Novartis, SoBi, Sanofi, Amgen,
Lilly, Merck, Pfizer, Roche, Sandoz, Janssen, AbbVie; S. Winkler, None; S. BLUEML, AbbVie/Abbott, Novartis.
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Predicting Response to Methotrexate in Early Arthritis Patients
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Rosario Garcia-Vicuña5, amaya Puig kröger6 and Isidoro Gonzalez2, 1Hospital Universitario La Princesa, Madrid, Spain,
2Hospital Universitario de La Princesa, Madrid, Spain, 3Internal Medicine Department, Hospital Universitario La
Princesa, Instituto de Investigaci�on Sanitaria La Princesa (IIS-IP), Madrid, Spain, 4Division of Rheumatology, Hospital
Universitario de La Princesa, Madrid, Spain, 5Hospital Universitario de La Princesa, IIS-Princesa, Madrid, Spain,
6Laboratory of Immunometabolism, Hospital General Universitario Gregorio Marañ�on, Madrid, Spain
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Background/Purpose: We recently described that methotrexate (MTX) could exert its immunomodulatory effect through
the induction of A20 expression , a protein that negatively regulates NFkB signalling induced by TLR ligands or TNF stimu-
lation. On the other hand, different single nucleotide polymorphisms (SNPs) in TNFAIP3, the gene that codes the A20 pro-
tein, have been associated with an increased risk to develop rheumatoid arthritis (RA). It is likely that these variants could
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be associated with lower expression and activity of A20.This study aims to determine whether those SNPs in TNFAIP3,
associated with increased risk of RA, are useful for predicting MTX response.

Methods:We analysed data from PEARL study (Princesa Early Arthritis Register Longitudinal study; CEIC approval registry
no 518; March 2011) in which sociodemographic, clinical, analytical, therapeutic variables and biological samples are collect
by protocol in 5 structured visits.

We assessed clinical response (no, moderate and good) at six months in those patients who started MTX at the baseline and
maintained this drug in monotherapy, by using the EULAR and HUPI response criteria. The following SNPs in TNFAIP3,
rs600144, rs11970361, rs582757, rs11970411, and rs17780429, were genotyped using TaqMan probes (ThermoFisher
Scientific; part number:C_7701163_10, C_238210_20, C_8300291_10, C_32241642_10, C_34723620_10, respectively).

To determine whether there was an association between the response to MTX and the SNPs, an order logistic regression
model was performed using the ologit command of Stata 14.1. The model was adjusted for age, sex, MTX dose (median
15 mg; interquartile range 12.5 - 20) and disease activity at baseline.

Results: The whole population studied comprised 539 patients (79% female, mean age at disease onset 55 years; RA and
UA) whose allelic frequencies of the SNPs in TNFAIP3 are shown in Table 1. The minor allele (A) frequency (MAF) of
rs17780429 was significantly lower in RA than in UA (13.4% vs 42.1%; p=0.018). In addition, the MAF (C) of rs600144
was lower in ACPA+ than in negatives patients (19.9% vs 38.6%; p=0.017). In the 235 patients who fulfilled the study criteria
for response to MTX, it was observed that the presence of the T allele of rs11970361 showed a trend to lower response,
assessed either with the EULAR or HUPI criteria, although statistical significance was not achieved, likely due to the low fre-
quency of this allele. By contrast, carriers of the G allele of rs582757 were associated with lower HUPI response in an addi-
tive manner, reaching statistical significance for homozygous GG cases (OR 0.39 [0.16 to 0.91]; p=0.029).

Conclusion: Genetic variants of TNFAIP3 could explain phenotypic differences in early arthritis patients and might help to
predict response to MTX. The low variability in the population of some of these SNPs would make difficult their implementa-
tion in clinical practice.This study has been possible thanks to ISCIII grants PI18/00371 and PI21/0526, and unrestricted
grant from Gebro Pharma.

Disclosure: A. Triguero, None; J. BALDIVIESO ACHA, None; E. Roy Vallejo, None; P. Quiroga-Colina, None;
I. Llorente Cubas, None; R. Garcia-Vicuña, Novartis, Sanofi, Merck/MSD, Bristol-Myers Squibb(BMS), Eli Lilly,
UCB, Janssen, Sandoz, Pfizer, Biogen; a. Puig kröger, None; I. Gonzalez, Gebro Pharma.

1843



Abstract Number: 0934

Impact of Tapering Targeted Therapy on Disease Activity Is Different
Based on Concomitant Methotrexate Use in Patients with Rheumatoid
Arthritis: A Nationwide Cohort Study

Jun Won Park1, Min Jung Kim2, Hyoun-Ah Kim3, Jinhyun Kim4, Eun Bong Lee1 and Kichul Shin5, 1Seoul National
University Hospital, Seoul, Republic of Korea, 2Seoul Metropolitan Government Boramae Medical center, Dongjak-gu,
Seoul, Republic of Korea, 3Ajou University School of Medicine, Suwon, Republic of Korea, 4Chungnam National
University Hospital, Jung-gu, Daejeon, South Korea, 5Seoul Metropolitan Government- Seoul National University
Boramae Medical Center, Seoul, Republic of Korea
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Background/Purpose: The American College of Rheumatology and the European League Against Rheumatism recom-
mend using methotrexate (MTX) with targeted therapy. Previous studies have shown that tapering targeted therapy (includ-
ing biologic DMARDs and targeted synthetic DMARDs) is feasible for selected patients with rheumatoid arthritis (RA), yet
there has been no consensus of the detailed strategy. Moreover, the impact of MTX on disease activity during tapering tar-
geted therapy is still inconclusive. We aimed to investigate the interaction between the effect of tapering targeted therapy
and concurrent MTX use on disease activity in patients with RA in real-world clinical practice.
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Methods: This study used data from the Korean College of Rheumatology Biologics and Targeted therapy Registry (KOBIO-
RA), a nationwide cohort of patients with RA receiving targeted therapy in outpatient clinics (NCT01965132). Patients were
enrolled when they initiated a new targeted therapy and were followed-up annually thereafter. This study included 1-year
follow-up intervals from patients treated with concomitant MTX treatment (defined as ≥ 7.5mg/week of MTX with targeted
therapy) at baseline visit. As the decision on tapering is influenced by time-varying factors such as disease activity measured
at the follow-up interval of last year, we used the marginal structural model in which inverse probability of treatment weights
(IPTWs) for each interval was applied to control time-varying confounders. The primary outcome in this study was clinical
remission based on DAS28-ESR in each follow-up interval. The effect of tapering targeted therapy, concomitant MTX treat-
ment, and their interactions with the outcome were estimated using generalized estimating equation.

Results: A total of 3816 follow-up intervals from 1487 patients were analyzed. Tapering targeted therapy compared with
previous follow-ups occurred in 816 intervals (tapering group vs. non-tapering group). Baseline clinical factors such as dis-
ease activity, dose of MTX, and concomitant glucocorticoid use were also comparable but mean (SD) DAS28-ESR (3.89
[1.8] vs. 3.3 [1.7], P < 0.001) and proportion of patients with glucocorticoid (71.2% vs. 65.4%, P = 0.002) in the previous
interval was significantly lower in the tapering group. These time-varying factors were all balanced after IPTWs were applied
(Table 1). The effect of tapering targeted therapy was significantly different based on whether a patients received concomi-
tant MTX. In the subgroup of intervals with concomitant MTX, tapering targeted therapy did not affect the likelihood of
achieving DAS28-remission (adjusted OR 0.99 [95% CI 0.80-1.21]). However, without concomitant MTX treatment, tapering
targeted therapy was significantly associated with a lower likelihood of DAS28-remission (0.60 [0.41-0.87]) (P-value for inter-
action = 0.023). The result was comparable when the outcome was DAS28-low disease activity (LDA) (Table 2).

Conclusion: Tapering targeted therapy without concomitant MTX would likely result in failure to reach DAS28 remission or
LDA in patients with RA.

Disclosure: J. Park, None; M. Kim, None; H. Kim, None; J. Kim, None; E. Lee, None; K. Shin, None.
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Abstract Number: 0935

Targeted Synovial Tissue RNA-Seq Coupled with Artificial Intelligence
Accurately Predicts Early Rheumatoid Arthritis Patients Likely to
Respond to CsDMARDs, Enriching CsDMARDs Response Rates and
Enabling Early Identification of Patients Requiring Subsequent Biological
Therapy

Giorgio CASABURI, Tyler O’Malley, Todd Holscher and Ming-Chou Lee, Exagen, Inc., Vista, CA
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Session Time: 9:00AM–10:30AM

Background/Purpose: Rheumatoid arthritis (RA) is a chronic, inflammatory, systemic autoimmune disease, affecting the
joints with varying severity. RA affects approximately 0.5/1% of adults in the United States. Currently, conventional synthetic
disease modifying anti-rheumatic drugs (csDMARDs) are the first line therapy for RA. However, about 40% of patients do not
respond to csDMARDs and will require subsequent biological therapy. The identification at disease onset of patients who are
likely to respond to csDMARDs remains a major unmet need, adding millions of dollars in medical expenses to the US health-
care system annually, as well as negatively impacting overall patients’ life. Here, we present a new generation of machine
learning algorithms that can accurately identify RA treatment-naïve patients likely to respond to csDMARDs, informing initial
RA treatment selection to maximize the potential of csDMARDs and promote early biologic intervention where appropriate.

Methods: A minimum of six synovial biopsies samples per patient were collected from 95 patients at baseline, followed by
bulk RNA sequencing. Outcome data was collected at 3 months to classify patients who needed to switch to biological ther-
apy and used for model training. After quality filtering, RNA-Seq annotation, and normalization, the resulting dataset went
through an automated machine learning pipeline, capable of concurrently running hundreds of different cross-validated
models. Models were trained to predict patients that would respond to csDMARDs. Feature selection and reduction tech-
niques were applied to reduce the number of required predictive biomarkers, while maintaining elevated accuracy. A
multi-fold generalizability test was performed on the final set of biomarkers by means of permutational hold out
(HO) predictions, e.g., the portion of data that is always blind during training and validation modeling.

Results: A set of unique biomarkers were identified to be highly predictive in discriminating patients that responded or not to
csDMARDs at 3 months after sample collection. The average area under the curve (AUC) for the blind HO portion of data
was 0.85, with a sensitivity of 0.92 and a specificity of 0.69. Patient probabilities distributions derived from selected bio-
markers showed a net separation of responder vs non-responder patients to csDMARDs.

Conclusion: The ability to identify the most appropriate treatment for early RA patients by targeted sequencing in the syno-
vium offers a new opportunity to personalize therapeutic interventions to the patients most in need. This study reinforces the
need to change current therapeutic procedures with the help of AI and Big Data to predict during therapeutical decisions the
need of biological therapies at disease onset. This approach is likely to have a major impact on disease control, remission,
overall healthcare cost, and especially patients’ quality of life.

Disclosure: G. CASABURI, Exagen Inc.; T. O’Malley, Exagen; T. Holscher, Exagen Inc.; M. Lee, None.
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Immediate and Long-term Effects of the MTX Discontinuation for 1 vs.
2 Weeks on Vaccine Response to Seasonal Influenza Vaccine: A Non-
inferiority Randomized Controlled Trial

Jin Kyun Park1, Yun Jong Lee2, Kichul Shin3, Eun Ha Kang2, You-Jung Ha2, Min Jung Kim4, Jun Won Park5, SE RIM CHOI5,
Mi Hyeon Kim5, Ji In Jung5, Ju Yeon Kim5, Kevin Winthrop6 and Eun Bong Lee5, 1Seoul National University College of
Medicine, Jongno-gu, Seoul, South Korea, 2Seoul National University Bundang Hospital, Seongnam, Republic of Korea,
3Seoul Metropolitan Government- Seoul National University Boramae Medical Center, Seoul, Republic of Korea, 4Seoul
Metropolitan Government Boramae Medical center, Dongjak-gu, Seoul, Republic of Korea, 5Seoul National University
Hospital, Seoul, Republic of Korea, 6Oregon Health & Science University, Portland, OR
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Background/Purpose: Methotrexate (MTX) significantly decreases the vaccine response to pneumococcal and seasonal
influenza vaccines and temporarily discontinuing MTX for 2 weeks in patients with rheumatoid arthritis (RA) on a stable dose
of MTX significantly increased immunogenicity. This study aimed to determine whether discontinuing methotrexate (MTX) for
1 week after seasonal influenza vaccination is non-inferior to discontinuing for 2 weeks in RA patients with regards to imme-
diate and long-term vaccine response.

FIGURE. Study design and vaccine response at 4 and 16 weeks (A) Study design. (B) The percentage of patients achieving a satisfactory vaccine
response, defined as ≥4-fold increase in hemagglutination inhibition (HI) antibody titer 4 weeks and 16 weeks after vaccination against one or
more, two or more , three or more, and four vaccine strains. The error bars represent the 95% confidence interval. The 1 week and 2 week MTX
hold groups were compared by a chi-square test. The groups did not differ in regard to vaccine response (p >0.05).
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Methods: In this prospective randomized parallel-group multi-center non-inferiority trial study, RA patients on a stable dose
of MTX were randomly assigned at a ratio of 1:1 to hold MTX for 1 week or 2 weeks after receiving the quadrivalent 2021–
2022 seasonal influenza vaccine containing H1N1, H3N2, B-Yamagata, and B-Victoria strains. The primary outcome was
the proportion of patients with a satisfactory vaccine response, which was defined as ≥4-fold increase in hemagglutination
inhibition antibody titers against two or more of the four vaccine strains 4 weeks after vaccination. Secondary outcomes
include positive response and antibody titers at 4 and 16 weeks after vaccination. Controls without autoimmune disease
were included as a reference.

Results: The modified intention-to-treat population included 90 patients in the 1 week MTX hold group and 88 patients in
the 2 week MTX hold group. The proportion of satisfactory vaccine responses did not differ between the groups at 4 weeks
(68.9% vs. 75.0%, p = 0.364) and at 16 weeks (69.6% vs. 70.3%, p=0.915). The proportion of patients reaching seropro-
tection and the rise in antibody titer were similar between the groups at 4 and 16 weeks. Vaccine responses in RA patients
and controls were similar.

Conclusion: Temporarily discontinuing MTX for 1 week is non-inferior to MTX discontinuation for 2 weeks after vaccination
to induce an immediate and long-term satisfactory vaccine response to a seasonal influenza vaccine in patients with RA on a
stable dose of MTX.

Disclosure: J. Park, None; Y. Lee, None; K. Shin, None; E. Kang, None; Y. Ha, None; M. Kim, None; J. Park, None;
S. CHOI, None;M. Kim, None; J. Jung, None; J. Kim, None;K.Winthrop, AbbVie, Bristol Myers Squibb, Eli Lilly, Gala-
pagos, Gilead, GSK, Pfizer, Roche, Regeneron, Sanofi, UCB, AstraZeneca, Novartis; E. Lee, None.
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Conventional Synthetic DMARDs Re-treatment for Rheumatoid Arthritis
Flare During Drug-free Follow-up: Rate, Dynamics and Quality of Clinical
Response

Emanuele Bozzalla Cassione1, Iolanda Mazzucchelli2, Terenzj Luvaro2, Blerina Xoxi2, Ludovico De Stefano2, Garifallia
Sakellariou2, Silvia Grignaschi2, Mehrad Mansoubi2, Serena Bugatti2, Carlomaurizio Montecucco2 and Antonio Manzo3,
1University of Pavia, IRCCS Policlinico San Matteo Foundation, Milano, Milan, Italy, 2University of Pavia, IRCCS Policlinico
San Matteo Foundation, Pavia, Italy, Pavia, Italy, 3IRCCS Policlinico San Matteo Foundation/University of Pavia, Pavia,
Pavia, Italy
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Background/Purpose: Drug-free (DF) remission, as a putative proxy of cure, has recently gained the attention of the scien-
tific community as a desirable new target of therapy in rheumatoid arthritis (RA). Despite previous studies have suggested
the feasibility of the DF approach in selected patients, the potential risks linked to the event of DF flare remain unclear. In this
context, the actual rate, the quality, and the dynamics of clinical response after re-treatment remain three critical issues.

Methods: 116 RA patients in DF follow-up after the achievement of stable csDMARD-induced DAS28-ESR (DAS28) remis-
sion were evaluated every 3 months through complete clinical and US evaluations. Patients presenting a RA flare were re-
treated with the same csDMARD introduced at the onset and followed up through a DAS-driven approach for 12 months.
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Flare was defined based on OMERACT definition. Cumulative incidence of achievement of DAS28 remission (< 2.6) and low
disease activity (LDA)(< 3.2) after re-treatment was calculated. Time (months) until first DAS28 remission was compared
between treatment at diagnosis and re-treatment after DF flare in individual patients.

Results: 55 patients displaying a DF flare across 60months of follow-upwere included in the current analysis. One patient was
lost at follow-up after 6 months of re-treatment. The median (IQR) DAS28 at flare was 3.98 (3.56-4.61). The cumulative
achievement of point DAS28 remission during follow-up after re-treatment was 55% (28 patients) at 3 months, 74,5%
(41 patients) at 6 months, 89% (48 patients) at 9 months and 94,5% (51 patients) at 12 months. Differently, the cumulative
achievement of low disease activity (treatment target) was 78% (40 patients) at 3 months, 93% (51 patients) at 6 months
and 100% (54 patients) at 9 months. Among the 55 patients, 2 (3.6%) needed to introduce bDMARD (Abatacept and Certoliz-
umab Pegol): one patient because of radiographic progression and the other on the bases of medical judgment despite
achievement of LDA (both at 12 months of re-treatment). The median (IQR) time to first DAS28-ESR remission was 4 (2-9) after
initial treatment at diagnosis and 3 (3-6) months after re-treatment for drug-free flare (p-value (0.196). No significant differences
were observed between ACPA positive and negative patients in the time to first remission after initial treatment or after re-treat-
ment. At individual level, the time to first remission after initial treatment and after re-treatment for flare showed a positive cor-
relation (Spearman’s rho 0.371, p=0.003), in particular in ACPA negative patients (spearman rho 0.536, p=0.007). None of
the clinical and serological characteristics of flare appeared linked to a significant difference in the degree of response.

Conclusion: DAS-driven re-treatment with csDMARDs after drug-free flare allows to re-achieve remission or LDA in the
majority of patients within 12 months. A minority of patients may however fail to achieve a secondary response pointing at
the requirement of predictors. The recognized correlation between times to achieve remission after initial treatment and flare
re-treatment suggests the possible existence of an individual response predisposition maintained across progressive dis-
ease stages.

Disclosure: E. Bozzalla Cassione, Bristol-Myers Squibb(BMS); I. Mazzucchelli, None; T. Luvaro, None; B. Xoxi,
None; L. De Stefano, Sobi; G. Sakellariou, Bristol-Myers Squibb(BMS), AbbVie/Abbott, Novartis, Sobi, Galapagos;
S. Grignaschi, None;M.Mansoubi, None; S. Bugatti, Pfizer, AbbVie/Abbott, Bristol-Myers Squibb(BMS), Eli Lilly, Gil-
ead, Pfizer, Sanofi;C.Montecucco, AbbVie/Abbott, Bristol-Myers Squibb(BMS), Eli Lilly, Gilead, Pfizer, Roche, Sanofi;
A. Manzo, Pfizer, AbbVie/Abbott, Bristol-Myers Squibb(BMS), Eli Lilly, Gilead, Sanofi.
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Baseline Predictors of Disease Flare upon csDMARD Withdrawal in
Patients with Rheumatoid Arthritis in Sustained Remission After DAS-
driven Therapy: Role of the Systemic Autoimmune Status and Peripheral
Joint Ultrasound Across a 5-year Follow-up

Antonio Manzo1, Emanuele Bozzalla Cassione2, Iolanda Mazzucchelli3, Silvia Grignaschi3, Blerina Xoxi3, Terenzj
Luvaro3, Ludovico De Stefano3, Garifallia Sakellariou3, SERENA BUGATTI3 and Carlomaurizio Montecucco4, 1IRCCS
Policlinico San Matteo Foundation/University of Pavia, Pavia, Pavia, Italy, 2University of Pavia, IRCCS Policlinico San
Matteo Foundation, Milano, Milan, Italy, 3University of Pavia, IRCCS Policlinico SanMatteo Foundation, Pavia, Italy, Pavia,
Italy, 4Department of Rheumatology, IRCCS Policlinico S. Matteo Foundation, University of Pavia, Pavia, Italy
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Background/Purpose: Early diagnosis and treat-to-target strategies with synthetic conventional DMARDs in rheumatoid
arthritis (RA) have allowed the achievement of remission in a significant percentage of the cases in daily practice. Due to
the scarcity of data on long-term outcomes, the feasibility of a personalized approach for early identification of patients in
which treatments can be suspended is currently unclear. Here, we investigated the predictors of disease recurrence in a real
life cohort of early RA patients followed under csDMARD- and glucocorticoid-free conditions. Based on previous studies, we
hypothesized a primary predictive value of synovial ultrasound features at baseline as markers of residual sub-clinical inflam-
mation in peripheral joints.

Methods:One hundred and eighteen RA patients from the Pavia Early Arthritis Clinic (EAC) and treated according to a DAS-
driven protocol with MTX were referred to a drug-free follow-up. Referral was based on the fulfillment of the following inclu-
sion criteria: 1) fulfillment of the 2010 ACR/EULAR classification criteria for RA within 12 months from first visit in the EAC; 2)
MTX introduced within 12months from symptoms’ onset; 3) ≥24months of continuativeMTX; 4) DAS28 < 2.6 for ≥6months
in the absence of glucocorticoids. Patients were followed-up at three-months intervals through complete clinical and ultraso-
nographic (hands-feet) assessments. Radiographs were repeated annually. Treatment was reintroduced in the case of flare,
defined according to the OMERACT definition. Predictors of time-to-flare were analyzed with univariate and multivariate
Cox-regression.

Results: One-hundred-sixteen patients with at least 3 months of follow-up following DMARDs discontinuation were consid-
ered for the analysis (total person-months: 3231). Treatment re-introduction due to disease flare was observed in 55 patients
at the time of analysis, with a median (IQR) time until retreatment of 9 (3-18) months. None of the clinical characteristics at the
time of diagnosis showed predictive significance. Stratification of the patients according to the degree of remission strin-
gency at the time of withdrawal demonstrated a protective value of the SDAI (≤3.3) (HR [95% CI] 0.45 [0.23-0.89],
p=0.02), but not of ultrasound remission alone (power Doppler score=0) or combined with clinical thresholds. Multivariable
analyses in patients in remission according to the SDAI, demonstrated that IgG ACPA were the only predictor of time-to-
flare, independent of remission duration and the residual inflammatory degree at baseline (clinical and ultrasonographic)
(HR [95% CI] 5.7 [3.25-10.04], p >0.0001). Residual power Doppler positivity at baseline did not reveal a predictive value
for flare in both ACPA positive and negative patients.

Conclusion: csDMARD suspension after intensive treatment strategies and the achievement of stringent clinical remission
appears a feasible option at long-term only in a proportion of RA patients. The autoimmune status is the strongest predictor
of time to disease reactivation in patients achieving stringent clinical and ultrasonographic control of the inflammatory
process.

Disclosure: A. Manzo, Pfizer, AbbVie/Abbott, Bristol-Myers Squibb(BMS), Eli Lilly, Gilead, Sanofi; E. Bozzalla Cas-
sione, Bristol-Myers Squibb(BMS); I. Mazzucchelli, None; S. Grignaschi, None; B. Xoxi, None; T. Luvaro, None;
L. De Stefano, Sobi; G. Sakellariou, Bristol-Myers Squibb(BMS), AbbVie/Abbott, Novartis, Sobi, Galapagos;
S. BUGATTI, Pfizer, AbbVie/Abbott, Bristol-Myers Squibb(BMS), Eli Lilly, Gilead, Sanofi; C. Montecucco, AbbVie/
Abbott, Bristol-Myers Squibb(BMS), Eli Lilly, Gilead, Roche, Pfizer, Sanofi.

1850



Abstract Number: 0939

Pilot Study: A Novel Method for Cervical Health Monitoring in African
American Women with Systemic Lupus Erythematosus (SLE) Using a Self-
Sampling Brush to Assess Cervical HPV Infection and Cervical Cytology

J. Patricia Dhar1, Heather Walline2, Lamia Fathallah3, Susanna Szpunar4, Louis Saravolatz5, Gil Mor6 and Thomas
Carey7, 1Ascension St. John Hospital and Wayne State University School of Medicine, Bloomfield Hills, MI, 2University of
Michigan, Ann Arbor, MI, 3Ascension St.John Hospital, Detroit, MI, 4Ascension St. John Hospital, Grosse PointeWoods, MI,
5Ascension St John Hospital and Medical Center, Wayne State University School of Medicine (affiliate), Grosse Pointe
Woods, MI, 6Wayne State University and C.S. Mott Center for Human Growth and Development., Detroit, MI, 7University
of Michigan School of Medicine, Ann Arbor, MI
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Background/Purpose: A health disparity exists for AA women with SLE who have increased morbidity & mortality from
both cervical cancer & SLE. Current cervical cancer screening guidelines are inadequate for these women who need

Table 1
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Table 3
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frequent monitoring. We pilot tested a self-sampling brush to obtain cervical cytology & study HPV genetics to develop a less
expensive & more convenient way to make cervical cancer screening more accessible for these high risk women

Methods: 30 AA women with SLE recruited from the Rheumatology clinics consented to participate in the study (IRB
approved by Ascension St. John Hospital IRB). Inclusion criteria: AA women with SLE, ages 18-50 years, able to consent
and obtain vaginal self sampling. Exclusion criteria: current pregnancy, & not meeting inclusion criteria. Clinical information
was obtained by records review & interviewing the patient, & surveys administered to assess cervical health information,
knowledge of HPV, and satisfaction with using the self sampling brush. Vaginal self sampling by the participant was per-
formed after instruction & the brush immersed in an RNA-stable ThinPrep vial. Hologic ThinPrep automated processor
was used for slide preparation & cytology read by a board-certified cytopathologist. HPV DNA &RNA were extracted, & sam-
ples were frozen at -80 0C for further analysis.

Results: All patients met established criteria for SLE: mean age =36.9 yrs., 40% had lupus nephritis, & all treated with
chronic immunosuppressives [Table 1]. Two thirds had a history of abnormal pap smear ranging from atypical squamous
sells of undermined significance (ASCUS) to high grade squamous intra-epithelial lesion (HSIL)/cervical intra-epithelial lesion
3 (CIN 3); 7 had a cervical biopsy & 6 underwent a surgical procedure for abnormal cytology or genital warts. HPV test results
were available in 43% of which 8 were positive.Most participants had sexually transmitted diseases other than HPV, were
not vaccinated for HPV, had multiple lifetime sex partners, did not smoke, & did not use condoms. The average time to last
pap smear was 3.2 yrs.[Table 2] Most had knowledge that HPV can cause cervical cancer, but were unaware of HPV caus-
ing oral & genital cancers & warts. Most felt the device was easy to use, comfortable, & preferred it for over traditional pap
smear. [Table 3].Cytology samples obtained from the brush showed preservation of morphology, but quality indicators were
generally absent with abnormal findings in 4/30 : 3=low grade squamous intra-epithelial lesion (LSIL) and 1=ASCUS. Partic-
ipants were notified of abnormal results & advised to see a gynecologist.

Conclusion: Our high risk cohort had histories of adverse cervical health, yet lacked knowledge about the spectrum of HPV
related genital & oral disease & were not following health prevention strategies to reduce their risk with HPV vaccination and
condoms. Cervical cytology can be performed using a brush self sampling method of collection. This study highlights the
need for cervical health education, increased monitoring & intervention in these high risk women.

Disclosure: J. Dhar, None; H. Walline, None; L. Fathallah, None; S. Szpunar, None; L. Saravolatz, None; G. Mor,
None; T. Carey, None.
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Effect of an 8-week Tailored Physical Therapy Program on Sexual
Function in Women with Systemic Sclerosis and Idiopathic Inflammatory
Myopathies: A Pilot Controlled Study

Barbora Hermankova1, Maja Spiritovic1, Sabina Oreska2, Hana Storkanova2, Karel Pavelka3, Ladislav Šenolt4, Jǐrí
Vencovský4, Radim Becvar2 and Michal Tomcik2, 1Institute of Rheumatology, Department of Physiotherapy, Faculty of
Physical Education and Sport, Charles University, Prague, Czech Republic, Prague, Czech Republic, 2Institute of
Rheumatology, Department of Rheumatology, 1st Faculty of Medicine, Charles University, Prague, Czech Republic,
Prague, Czech Republic, 3Institute of Rheumatology, Department of Rheumatology, 1st Faculty of Medicine, Charles
University, Prague, Czech Republic, Praha, Czech Republic, 4Institute of Rheumatology and Department of
Rheumatology, First Faculty of Medicine, Charles University, Prague, Czech Republic
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Session Title: (0939–0969) Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session B
Session Time: 9:00AM–10:30AM

Background/Purpose: Systemic rheumatic diseases like systemic sclerosis (SSc) and idiopathic inflammatory myopathies
(IIM) may affect all aspects of life, including sexual health. However, no non-pharmacological treatment has been proposed
to date. This is the pilot project aiming to investigate the effect of an 8-week physical therapy program on sexual function in
women with SSc and IIM.

Methods: In total, 12 women with SSc and 4 women with IIM, who fulfilled the ACR/EULAR 2013 criteria for SSc and the
Bohan/Peter 1975 criteria for DM/PM, were enrolled in the study. Based on patient’s possibilities and willingness to partic-
ipate in the program, they were divided into an intervention group (IG) (6 SSc/2 IIM, mean age: 46.8±3.1 years) and a control
group (CG) (6 SSc/2 IIM, mean age: 46.3±3.0 years). The IG underwent the 8-week tailored physiotherapy program, includ-
ing the pelvic floor exercise and physiotherapy of musculoskeletal problems subjectively limiting the patient’s sexual function
(1 hour supervised physiotherapy twice weekly), whereas the control group received no specialized therapy. At weeks 0 and
8, all patients filled in questionnaires assessing sexual function: Female Sexual Function Index (FSFI), Brief Index of Sexual
Functioning for Women (BISF-W); sexual quality of life: Sexual Quality of Life-Female (SQoL-F); functional ability: Health
Assessment Questionnaire (HAQ); quality of life: Medical Outcomes Short Form-36 (SF-36) and depression: Beck’s
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Depression Inventory-II (BDI-II). At the baseline, patients in IG were assessed by a physician (medical history, mRSS, ESSG
activity score, MITAX, MYOACT) and by a physiotherapist (pelvic floor function assessment–PERFECT scheme, MMT-8,
Functional Index-II). Normality of data was tested, and inter-group analysis was performed with 2-way ANOVA and intra-
group analysis by Friedmann’s test.

Results: Compared to observed statistically significant deterioration in CG over the period of weeks 0-8, we found statisti-
cally significant improvement in both sexual function questionnaires: FSFI (p=0.043), BISF-W (p=0.040), functional status:
HAQ (p=0.018), and quality of life: SF-36 Physical Somponent score (0.050). Only numerical improvement in IG compared
to numerical deterioration in CG, which has not reached statistical significance, was observed in SQoL-F, BDI-II, and SF-
36 Mental Component Score.

Conclusion: Our physiotherapy program not only prevented the natural course of progressive deterioration of functional
abilities, but also led to a significant improvement in sexual function and overall quality of life in women with SSc and IIM.
Physical therapy might become one of the possible therapeutic treatments for sexual problems in women with SSc and
IIM. This pilot study should be validated on larger cohorts, optimally in a randomized manner, which was not applicable in
our case, due to the limited number of volunteers who met the criteria.

Significant and non-significant changes wchich we observed after 8 week of physical therapy program in the intervention
group compared to the control group

Disclosure: B. Hermankova, None; M. Spiritovic, None; S. Oreska, None; H. Storkanova, None; K. Pavelka, MSD,

Pfizer, Roche, Eli Lilly, Medac, UCB, SOBI, Biogen, Sandoz, Viatris; L. Šenolt, None; J. Vencovský, Abbvie, Biogen,
Boehringer, Eli Lilly, Gilead, Kezar, Merck, Novartis, Octapharma, Pfizer, Takeda, UCB, Werfen, Argenx; R. Becvar,
None; M. Tomcik, None.
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Session Date: Sunday, November 13, 2022
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Session Type: Poster Session B
Session Time: 9:00AM–10:30AM

Background/Purpose: Adolescents with rheumatic disease are often prescribed teratogenic medications, however few
rheumatologists screen patients for sexual activity and provide referrals or contraceptive education due to time constraints
and other barriers. Rheumatology patients have increased risk for adverse pregnancy-related outcomes and there is a large
gap in provider-patient reproductive health discussions and teratogenic medication education.1 Furthermore, many patients
view their subspecialist as their primary care physician, and the American Academy of Pediatrics recommends yearly
screening for sexual activity and substance use for adolescents.2 This quality improvement (QI) project surveyed adoles-
cents with rheumatic disease to identify at-risk behaviors and develop interventions to improve patient education and refer-
rals regarding these behaviors.
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Methods: We created a Social History Questionnaire (SHQ) in the EMR to survey patient sexual activity, and alcohol,
tobacco, and drug use. The survey was administered at each visit in an outpatient clinic to adolescents with rheumatic dis-
ease 14 years of age and older via tablet. A positive response triggered a Best Practice Advisory (BPA) alert when the chart
was opened to remind the clinician to discuss these results privately. Chi-Square test, Fisher’s exact, and Kruskal Wallis test
were used to evaluate differences in patients who did and did not have a positive response as appropriate.

Results: We surveyed 759 patients from December 2020 to April 2022. Seventy-two percent were female, and the mean
age was 15.8 years. Ninety patients (12%) reported being sexually active, and sexually active patients were significantly
older than those who were not (17.2 vs 15 years, p< 0.001). There was no association between sexual activity and BMI or
insurance status. Seven patients reported using tobacco, and more smokers were observed among sexually active patients
than those who were not (14.2% vs 0.5%, p< 0.001). Fourteen patients reported drug use, and there was a higher rate of
use among those who were sexually active (21% vs 1%, p< 0.001). Twenty-six patients (3.4%) reported alcohol use, and
there was a higher rate of use among those who were sexually active (40.6% vs 0.7%, p< 0.001).

Conclusion: Twelve percent of patients reported being sexually active, underscoring the need to provide reproductive
health education, and identify sexually active adolescents taking teratogenic medication. While a smaller proportion used
substances, clinician awareness is crucial to provide education for these at-risk behaviors. The BPA was a useful tool to
remind clinicians to discuss the SHQ privately. The next phase of this QI project will evaluate reproductive counseling and
rates of referrals to the adolescent clinic.
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Background/Purpose:Medical evidence suggests decreased ovarian reserve in women with rheumatic disease; however,
studies in adolescents are lacking. Anti-Mullerian hormone (AMH) levels in serum are shown to be a reliable marker of ovarian
reserve. This study investigated the effect of pediatric rheumatic diseases, specifically adolescents meeting classification cri-
teria for systemic lupus erythematosus (SLE), ANCA-vasculitis (AAV), Takayasu arteritis (TA), juvenile dermatomyositis
(JDM), and mixed connective tissue disease (MCTD) on ovarian reserve as reflected by AMH levels.

Methods: AMH levels were collected and analyzed by quantitative ELISA from SLE, JDM, MCTD, AAV, and TA post-
menarchal adolescents aged 11-20y and from menstrual age-matched, healthy controls. Demographic, menstrual, and
rheumatic disease-specific characteristics were also collected. SLE disease activity, measured by SLE Disease Activity
Index (SLEDAI), was evaluated in SLE and MCTD adolescents at time of enrollment. These characteristics were compared
between the groups using two-sample tests and Fisher’s exact tests as appropriate. Univariate linear regression models
were used to test the association of specific rheumatic disease characteristics and disease activity on AMH levels in the dis-
eased group.

Results:Median age of adolescents with rheumatic disease was 15.8 ± 2.5 years. Median age of healthy controls was 15.1
± 2.5 years. Age of onset of menarche corrected for race and menstrual characteristics were not significantly different from
healthy controls (Table 1). Adolescents with rheumatic disease had significantly reduced AMH levels compared to healthy
controls (3.6 ± 2.4 ng/mL vs. 5.6 ± 3.3 ng/mL, p=0.0008) (Figure 1). Among adolescents with SLE and MCTD, increased
SLEDAI was associated with reduced AMH levels (p=0.02). AMH levels among adolescents with SLE and adolescents with
other rheumatic disease were not significantly different. Prednisone exposure and evidence of cardiac involvement was
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associated with reduced AMH levels, whereas renal involvement, antiphospholipid antibody positivity and cyclophospha-
mide exposure were not significantly associated with reduced AMH levels in the diseased group (Table 2).

Conclusion: Serum AMH levels were significantly reduced in adolescents with rheumatic disease compared to menstrual-
age matched, healthy controls. In adolescents with SLE and MCTD, higher disease activity was associated with reduced
AMH levels. These findings suggest rheumatic disease and disease activity may affect ovarian reserve. Pediatric rheumatol-
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ogists should be aware of this finding when considering their patients’ reproductive health. This pilot study indicates further
studies are needed to assess the effect of pediatric rheumatologic disease on ovarian reserve.

Disclosure: A. Theisen, None; K. Lane, None; J. Skiles, None; A. Saraf, None; S. Tarvin, None; T. Hannon, Eli Lilly;
M. Shew, None; M. Oliver, None.
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Background/Purpose: Women of child-bearing age with underlying rheumatic disease such as systemic lupus erythema-
tous (SLE) with positive anti-phospholipid antibodies (aPL) are at an increased risk of thrombosis. American College of Rheu-
matology (ACR) strongly recommends against the use of combined estrogen-progestin contraceptives in women with
rheumatologic disease with positive aPL due to increased risk of thromboembolism. There is a strong recommendation for
intrauterine devices (IUD) or the progestin-only pill in this population. The depo-medroxyprogesterone acetate intramuscular
shot is not recommended due to limited data based on non-rheumatological disease patients suggesting that it results in
higher thrombotic risk. The progestin implant is not recommended due to insufficient data. We investigated rates of throm-
botic events in SLE patients with positive aPL on various forms of contraception.

Methods: Female patients age >18 years from January 2012- December 2021 with SLE and aPL testing were included in
this study. These patients were divided into those with at least one positive aPL test and those with negative testing. The
group with positive aPL testing was sub-categorized into those receiving contraception; this group was further sub-
categorized into those receiving estrogen-based contraception (defined as oral combined estrogen-progestin pills) and
those receiving progestin-based contraception (defined as levonorgestrel IUD, progestin only pill, depo-
medroxyprogesterone acetate intramuscular shot or progestin implant). Lastly, the group receiving progestin-based contra-
ception was divided into the specific form of progestin-contraception used and these groups were compared to one
another. The primary end point in all groups was incidence of a thrombotic event defined as a cerebrovascular accident
(CVA), pulmonary embolus (PE), or deep venous thrombosis (DVT). Statistical analysis was based on two-tailed chi-square
test using GraphPad software. A p value < 0.05 was considered significant.

Results: SLE patients with positive aPL had a statistically significant increase in thrombotic events (Table 1) and those on
estrogen-based contraception had a statistically significant increase in thrombotic events compared to those receiving
progestin-based contraception (Table 2). Next, each form of progestin-based contraception was compared to one another
and there was no statistically significant difference in thrombotic events between groups (Table 3).

Conclusion: Combined estrogen-progestin contraception in SLE patients with positive aPL conferred an increased risk of
thrombosis relative to progestin-only contraception. We hereby identify an at-risk category of SLE patients with positive
aPL on estrogen-based contraception, which is an area for improvement in our patient population. ACR recommends the
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use of an IUD or the progestin-only pill for SLE patients with positive aPL and does not currently recommend depo-
medroxyprogesterone acetate IM shot or progestin implant. Our findings suggest that all forms of progestin-based contra-
ception may be safe in SLE patients with positive aPL.SLE patients with a positive aPL test had a statistically significant
increased risk of thrombotic event such as cerebrovascular accident, pulmonary embolus, or deep venous thrombosis.
SLE patients with positive aPL test on estrogen-based contraception (oral combined estrogen-progestin pills) had a statis-
tically significant increased risk of thrombotic event compared to those on progestin-based contraception (medroxyproges-
terone acetate IM shot, progestin implant, progestin-only pill or levonorgestrel IUD). There was a total of 92 SLE patients with
positive aPL testing receiving estrogen-based contraception.

SLE patients with positive aPL on various forms of progestin-based contraception (medroxyprogesterone acetate IM shot,
progestin implant, progestin-only pill or levonorgestrel IUD) had no statistically significant difference in thrombotic events
between groups.

Disclosure: H. Bilal, None; A. Baluch, None; A. Perl, None.
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Background/Purpose: Family planning discussions improve pregnancy outcomes in women with interstitial lung disease
(ILD). Women with interstitial pneumonia with autoimmune features (IPAF), a subset of ILD, are at risk for pregnancy compli-
cations. The objective of this study was to evaluate the documentation of family planning discussions with IPAF patients of
childbearing age by pulmonary and rheumatology providers at an academic medical center.
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Methods: We conducted a retrospective chart review of pulmonary and rheumatology encounters in reproductive aged
women with IPAF to evaluate documentation of family planning discussions. We employed non-parametric measures of
association to evaluate the relationship between patient characteristics and the presence of family planning discussion doc-
umentation by providers.

Results: Thirty one women met IPAF classification and were £50 years of age at initial ILD clinic visit. Twenty-five (83%) of
these women had risk factors for adverse pregnancy outcomes. Ten women (33%) had a discussion of family planning or
record of contraceptive use during any visit with their pulmonary provider. Out of the 21 patients who also saw a rheumatol-
ogy provider, 12 (57%) women had a record of discussion of family planning or contraceptive use during any visit with their
rheumatology provider.

Conclusion: Neither pulmonary nor rheumatology providers consistently discussed family planning with reproductive aged
women with IPAF. There was a non-statistically significant trend for rheumatology providers to discuss reproductive issues
with IPAF patients more frequently than pulmonary providers. Efforts should focus on educating providers about the need for
family planning discussions in women with IPAF of childbearing age.

Disclosure: E. Joerns, Pfizer, Inc; B. Mills, None; U. Makris, None; T. Adams, None; B. Bermas, Bristol-Myers
Squibb(BMS), Novartis.
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Background/Purpose: Patients with juvenile idiopathic arthritis (JIA) have disease onset during childhood and often require
anti-rheumatic medication through their reproductive years. Contraception use in reproductive-age females with inflamma-
tory arthritis varies and has not been characterized in adults with JIA. We identified female adults with JIA in the American
College of Rheumatology (ACR) Rheumatology Informatics System for Effectiveness (RISE) Registry and characterized their
patterns of contraception.

Methods: We used data from the RISE Registry, a large, national electronic health record (EHR)-based registry to identify
females age 18 to 45 years with > 2 ICD codes specific for JIA associated with clinical visits > 30 days apart during
2018-2019. Patients without any medication records were excluded. The primary outcome was documentation of contra-
ception during the study period. Contraception information was extracted by national drug codes, current procedural termi-
nology codes, international classification of disease codes, and medication names. Anti-rheumatic medications were
categorized according to teratogenicity (Table 1). Patients’ sociodemographic information was also extracted. A generalized
estimating equation (GEE) model estimated the association between anti-rheumatic medication teratogenicity and contra-
ception use, as documented in the EHR, adjusting for age, race/ethnicity, geographic region, and Medicaid status.

Results: 1,131 adult females were identified, with mean (SD) age 27.2 (7.7) and 72.1% non-Hispanic white (Table 1). 18.7%
of participants had documentation of contraception. Similar documentation rates were observed by medication groups:
17.6% for teratogenic medication, 17.9% for pregnancy-compatible medication, 18.2% for unknown teratogenicity medica-
tion, and 22.2% for no anti-rheumatic medication. There was no significant relationship between medication teratogenicity
and contraception documentation despite adjusting for other covariates (Table 2). Patients with Hispanic ethnicity,
increased age, and those from the Western region were less likely to have contraception documented.

Conclusion: We found large gaps in contraception documentation within adult females with JIA within the RISE Registry.
There was no identifiable relationship between contraception documentation and anti-rheumatic medication teratogenicity
in JIA. Contraception documentation was significantly related to younger age, non-Hispanic ethnicity, non-Western geo-
graphic region, and non-Medicaid payer status. Future work should address how to increase contraception in this high-risk
population and improve documentation of contraceptive medications and counseling.

Disclosures/Funding: These data were supported by the ACR’s RISE Registry and Rheumatology Research Foundation
RISE Pilot Program award to Dr. John Bridges (952488). However, the views expressed represent those of the authors,
not necessarily those of the ACR.

1863



Table 1

1864



Table 2

1865



Disclosure: J. Bridges, None; J. Li, None; M. Mannion, None; G. Schmajuk, None; J. singh, Schipher, Crealta/Hori-
zon, Medisys, Fidia, PK Med, Two Labs Inc., Adept Field Solutions, Clinical Care Options, Clearview Healthcare Part-
ners, Putnam Associates, Focus Forward, Navigant Consulting, Spherix, MedIQ, Jupiter Life Science, UBM LLC, Trio
Health, Medscape, WebMD, Practice Point Communications, National Institutes of Health, American College of Rheu-
matology, Zimmer Biomet Holdings, Intuitive Surgical Inc./Philips Electronics North America, TPT Global Tech, Vaxart
Pharmaceuticals, Atyu Biopharma, Adaptimmune Therapeutics, GeoVax Labs, Pieris Pharmaceuticals, Enzolytics Inc.,
Seres Therapeutics, Tonix Pharmaceuticals Holding Corp, Charlotte’s Web Holdings, Inc., Amarin, Viking, Moderna
Pharmaceuticals, Simply Speaking, Outcomes Measures in Rheumatology (OMERACT), FDA Arthritis Advisory Com-
mittee, Veterans Affairs Rheumatology Field Advisory Board (FAB), University of Alabama at Birmingham (UAB)
Cochrane Musculoskeletal Group Satellite Center on Network Meta-analysis.

Abstract Number: 0946

The Impact of Pregnancy Planning and Medical Readiness on
Reproductive Outcomes in Women with SLE

Catherine Sims1, Amanda Eudy2, Jayanth Doss1, Lisa Criscione-Schreiber3, Kai Sun3, Rebecca Sadun1, Jennifer L Rogers4

and Megan Clowse1, 1Duke University, Durham, NC, 2Duke University, Raleigh, NC, 3Duke University School of Medicine,
Durham, NC, 4Duke University School of Medicine, Division of Rheumatology & Immunology, Durham, NC

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (0939–0969) Reproductive Issues in Rheumatic Disorders Poster
Session Type: Poster Session B
Session Time: 9:00AM–10:30AM

Background/Purpose: The ACRReproductive HealthGuidelines recommend that awoman conceive when her SLE is quiescent,
she is not taking a teratogenic medication, and that she should continue pregnancy-compatible medications, such as HCQ and
AZA, to control SLE activity throughout pregnancy. Assisting women with SLE in achieving this well-planned pregnancy, however,
is an unmet challenge. We created the HOP-STEP Intervention to ascertain pregnancy interest and contraceptive use, followed by
a personalized pregnancy prevention or planning discussion between the rheumatologist and patient with a Discussion Guide.
Here we report the medical readiness and pregnancy outcomes among women who received the HOP-STEP Intervention.

Methods: All adult female participants were enrolled in a prospective SLE registry, met SLICC or 1997 ACR criteria for SLE.
On an intake form for each clinic visit, women answered 1) “Would you or your partner like to get pregnant in the next
12 months?” and 2) contraceptive use. Women were defined as ‘not medically ready for pregnancy’ if they were taking a
teratogen, had proteinuria ≥ 500 mg, or had a physician’s global assessment of ≥ 1.5 at the visit. Women who did not com-
plete the survey were excluded from analysis. ‘Ill-timed’ pregnancies were defined as those conceived when the woman did
not intend pregnancy or she was ‘not medically ready’ for pregnancy. Participants were followed for 14-52 months, depend-
ing on enrollment date, for pregnancy outcomes.

Results: A total of 42women in the registry reported an interest in pregnancy with 40 of thesewomen having documentation of
a HOP-STEP pregnancy planning discussion. Of these, 16 women conceived 20 pregnancies. Among the 13 well-timed preg-
nancies, the rates of pregnancy loss (30%) and preterm birth (33% of live births) was high, though none were related to SLE
activity or medications (Table 1). Another 3 conceived when not medically-ready for pregnancy due to active SLE and/or myco-
phenolate (MMF) use. These women had a plan to delay conception using condoms & spermicide but were not interested in
more effective contraception due to their strong desire for pregnancy. Two women were interested in pregnancy and not using
contraception, but the provider did not have a HOP-STEP pregnancy planning discussion; both of these women conceived
while taking MMF. An additional 2 women conceived after reporting they did not intend on pregnancy and were not using
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contraception. Both had a HOP-STEP contraception discussion with a plan to receive highly effective contraception at the time
of conception. Among the ill-timed pregnancies, the rates of pregnancy loss (28%) and preterm birth (40% of live births) was
similarly high, though these complications were likely related to teratogen use and/or SLE activity.

Conclusion:Well-timed pregnancies in women with SLE have fewer complications related to teratogen use and SLE activity
compared to ill-timed pregnancies. This study highlights the importance of addressing pregnancy planning and contracep-
tion in all women at every clinic visit. The HOP-STEP Intervention, when fully implemented, can promote well-timed pregnan-
cies with improved outcomes.

Disclosure: C. Sims, None; A. Eudy, GlaxoSmithKlein(GSK), Pfizer, Exagen; J. Doss, Pfizer; L. Criscione-Schreiber,
GlaxoSmithKlein(GSK); K. Sun, None; R. Sadun, None; J. Rogers, None; M. Clowse, Exagen.
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Table 1: Pregnancy outcomes based on pre-pregnancy discussion within at DLR clinic visit and whether the woman was ‘medically ready’ for
pregnancy at conception. Given the small number of pregnancies within each category of pregnancy planning, statistical assessments cannot
be made.
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Background/Purpose: Given the potential for pregnancy-associated mortality and morbidity, the question of whether
and/or when to become pregnant is often a profoundly important decision for people with rheumatic diseases (RMDs). How-
ever, many people with RMDs struggle to make informed decisions related to pregnancy because they lack access to tar-
geted, relevant, and accurate information. To meet patients’ information needs and augment family planning care in the
rheumatology context, our collaborative team of rheumatologists, women’s health experts, and designers developed a
web-based, patient-facing decision aid called MyVoice:Rheum.

Methods:We followed best practices for decision aid development as described by the International Patient Decision Aid Stan-
dards, and organized the MyVoice:Rheum by Self-Determination Theory domains of patient autonomy (e.g., choice), compe-
tence (e.g., knowledge generation), and relatedness (e.g., confidence to communicate with clinicians). Consistent with best
practices, we convened a stakeholder panel of reproductive-age women with RMDs to provide feedback throughout about
the functionality, design, and content of MyVoice:Rheum prototypes. Content for the tool was abstracted from consensus rec-
ommendations about pregnancy, fertility, contraception, and medication safety during pregnancy and lactation from the Amer-
ican College of Rheumatology Guide for the Management of Reproductive Health in Rheumatic and Musculoskeletal Diseases.
Findings from our prior qualitative studies with patients and rheumatologists also informed content regarding abortion care, par-
enting, and patient-provider communication. To assess usability, MyVoice:Rheum designers led one-on-one beta-testing ses-
sions with women with RMDs, who were asked to think aloud about their reactions and observations while navigating the tool.

Results: A prototype of the MyVoice:Rheum decision aid was finalized in September 2021.MyVoice:Rheum users are first
asked to indicate their RMD diagnosis(-es). Users are next presented with information that is both disease-specific and general.
Interactive exercises support reproductive autonomy by allowing users to compare and contrast options for family formation
and to freely navigate the tool. A digital notepad is provided to record thoughts and questions to support knowledge generation
and competence. When users complete MyVoice:Rheum, a personalized summary sheet is generated that includes facts
about the topics that the user perused, and sample questions to prompt family planning conversations with rheumatologists
and build communication self-efficacy. Our beta testing results found that users (N=9) either “strongly agreed” or “agreed”
on five-item Likert scales that the tool provided salient, trustworthy, and clear information about family planning and RMDs.

Conclusion: TheMyVoice:Rheum decision aid is currently undergoing pilot testing to assess its feasibility and acceptability
among reproductive-age women with RMDs in the rheumatology clinical setting. A future study will evaluate the impact of
MyVoice:Rheum on patient-centered and clinical outcomes in the rheumatology clinical care context.

Disclosure: M. Birru Talabi, None; T. Kazmerski, None; R. O’Leary, None; A. Deal, None; M. Clowse, Exagen;
O. Stransky, None; S. Borrero, None.
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Background/Purpose: Patients with rheumatic diseases have fewer biologic children than those without for a number of
reasons, including infertility. Patients with rheumatic diseases may therefore be notable candidates for evaluation by fertility
specialists and utilization of assisted reproductive technologies (ART) as suggested in the 2020 ACR Reproductive Health
Guidelines.

We sought to identify men and women across rheumatic diseases, characterize their perception of the impact their rheu-
matic disease and associated therapies have on childbearing, determine their knowledge and utilization of ART, and isolate
potential barriers to the use of ART in hopes of improving patient and clinician education and increasing infertility awareness
and utilization of ART in those with rheumatic disease.
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Methods: Subjects were recruited to complete an anonymous electronic survey via rheumatic disease-specific social media
pages, our institution’s rheumatology clinic, the Arthritis Foundation®, and CreakyJoints®. Those who had not been evalu-
ated by a rheumatologist or other subspecialist for their rheumatic diagnosis within the last one year were excluded. Demo-
graphics and details of their rheumatic diagnosis and utilized therapies were collected. We gauged patients’ perception of
how their rheumatic disease and its therapies could or has impacted their ability to have biological children, as well as their
understanding of the safety and efficacy of ART in rheumatic diseases. Descriptive statistics were used to summarize
responses.

Results:We recruited 835 patients including 756 females (90%) and 79 males (10%) of varying ages. 606 identified asWhite
or Caucasian (73%). Inflammatory arthritis was the most common diagnosis, followed by connective tissue diseases and
inflammatory bowel disease (Table 1).

Overall, more than 60% of participants believed that their rheumatic disease had or may have affected their fertility. 25%
reported belief that the medications used to treat their rheumatic disease can or has affected their fertility with the most cited
being methotrexate, corticosteroids, TNF-inhibitors, hydroxychloroquine, and NSAIDs (Figure 1).
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92% had heard of ART, but many reported being unsure if these are safe (60%) or successful (42%) in patients with rheu-
matic diseases. Of patients reporting a history of infertility (29%), only 52% reported utilizing ART (Figure 2) citing cost/lack
of insurance coverage, ultimate ability to conceive, decision not to pursue pregnancy, and uncontrolled rheumatic/
autoimmune disease as the most common reasons.

Subjects overwhelmingly wanted their rheumatologists to be the source of knowledge regarding the effects of their diagno-
sis and treatment on fertility.

Conclusion: There are ongoing misconceptions regarding how rheumatic diagnoses and therapies affect fertility in both
males and females. Further, ART is underutilized by infertile patients with rheumatic disease with safety as a concern though
other barriers were identified. This warrants special attention by rheumatologists and other reproductive care clinicians to
ensure these educational gaps are addressed and patients are referred to fertility specialists.Connective tissue disease –

systemic lupus erythematosus (SLE), mixed connective tissue disease (MCTD), undifferentiated connective tissue disease
(UCTD); Inflammatory arthritis – juvenile idiopathic arthritis (JIA), rheumatoid arthritis (RA), seronegative RA, ankylosing spon-
dylitis (AS), psoriatic arthritis (PsA), seronegative spondyloarthropathy (SpA), sacroiliitis, non-radiographic axial SpA; Inflam-
matory bone conditions – chronic recurrent multifocal osteomyelitis, SAPHO syndrome; Inflammatory bowel disease (IBD) -
Crohn’s, microscopic colitis, ulcerative colitis; Inflammatory eye conditions - uveitis, iritis; Periodic fever syndromes/
Autoinflammatory diseases - for example but not limited to familial Mediterranean fever (FMF), tumor necrosis factor receptor
associated periodic syndrome (TRAPS), Muckle-Wells Syndrome (MWS), hyperimmunoglobulin D syndrome (HIDS), adult-
onset Still’s disease (AOSD); Vasculitis - giant cell arteritis (GCA), Takayasu’s arteritis, granulomatosis with polyangiitis
(GPA), microscopic polyangiitis (MPA), Behcet’s disease, polyarteritis nodosa (PAN), eosinophilic granulomatosis with poly-
angiitis (EGPA), cryoglobulinemic vasculitis, IgA vasculitis, leukocytoclastic vasculitis (LCV)HCQ: hydroxychloroquine;
NSAIDs: non-steroidal anti-inflammatory drugs; AZA: azathioprine; 6-MP: 6-mercaptopurine 1 Of patients who reported
belief that the medications taken for their rheumatic disease can or has affected their fertility *Medications with evidence to
support effect on fertility

1 Of patients who reported a history of infertility but had not pursued ART
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Background/Purpose: One-third of women with SLE develop lupus nephritis (LN), and most receive mycophenolate mofe-
til (MMF). However, MMF is teratogenic, and needs to be switched to a pregnancy-compatible drug before conception. Best
practice guidelines strongly recommend azathioprine (AZA) as the immunosuppressive of choice in SLE pregnancy, but do
not provide guidance on pharmacogenetic testing [for thiopurine methyltransferase (TMPT) and nudix hydrolase
15 (NUDT15) genes] and drug monitoring. Recent evidence suggests that 6-mercaptopurine (6-MP) metabolite monitoring
in SLE women during preconception and/or gestation might provide key opportunities to personalize therapy during this crit-
ical time (e.g. identification of “shunting”, non-adherence, sub/supra-therapeutic dosing). We evaluated practice patterns
pertaining to SLE women with LN in the preconception and gestational periods, with a focus on pharmacogenetic testing
and drug monitoring.

Methods: In February 2022, we distributed an electronic survey via REDCap to 39 Systemic Lupus International Collaborat-
ing Clinics (SLICC) members affiliated with SLE referral centres (https://sliccgroup.org), with reminders after 2 and 6 weeks.
Physicians were queried about number of LN patients seen for pregnancy planning in the preceding year, the wait time they
recommend prior to conception after renal response, choice of pregnancy-compatible immunosuppressive when switching
from MMF, pharmacogenetic testing prior to AZA initiation, and drug monitoring.

Results:We received 29 responses (rate 74%) from SLICC members in North America (52%), Europe (34%), Asia/Oceania
(10%), and South America (3%). Mean number of LN patients seen in the prior 12 months for preconception counselling was
7.2 (standard deviation 6.6). Most (93%) recommended waiting for a minimal time after achieving renal response on MMF
prior to transitioning to a pregnancy-compatible immunosuppressive, with 19% ≤6 months, 44% suggesting 6-11 months,
and 30% 12-23 months. In patients with inactive LN for ≥2 years, most (86%) systematically switched MMF to a pregnancy-
compatible drug prior to conception, while 14% discontinued MMF without substituting another drug. When transitioning
MMF to a pregnancy-compatible drug, the first choice was AZA (90%). When AZA could not be used, tacrolimus (TAC)
was preferred (over cyclosporine, CsA) by 96%. When initiating AZA, 38% never assessed the TPMT genotype and/or phe-
notype and the vast majority (97%) never tested for the NUDT15 gene. When switching MMF to AZA prior to conception,
only 14% measured 6-MP levels. The majority (56%) faced barriers to 6-MP testing related to access, cost, and wait times.
When caring for pregnant patients on TAC or CsA, 48% performed drug monitoring each trimester, while 44% never did.

Conclusion: Although pharmacogenetic testing and drug monitoring offer opportunities to personalize therapies for
patients with LN prior to conception and/or during pregnancy, our findings showed low use of these strategies among phy-
sicians caring for SLE patients. Interestingly, the optimal waiting period prior to conception after LN lacks consensus. We
identified potential care gaps, which could be addressed by future pragmatic trials.
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Background/Purpose: To describe obstetric outcomes based on COVID-19 vaccination status in women with rheumatic
and musculoskeletal diseases (RMDs) who developed COVID-19 during pregnancy.

Methods:We extracted data on pregnant women who were entered into the COVID-19 Global Rheumatology Alliance (C19
GRA) registry from 24 March 2020 to 25 February 2022. Supplemental data collection was carried out via e-surveys sent to
healthcare professionals who previously submitted data on pregnant patients to the C19 GRA registry. Obstetric outcomes
were stratified by the number of COVID-19 vaccine doses received prior to COVID-19 infection in pregnancy. Partially or
unvaccinated was defined as 0 to 1 dose of COVID-19 vaccine, while fully vaccinated was defined as 2 or more doses. None
of the participants received the single dose Johnson & Johnson vaccine. Descriptive differences between groups were
tested for statistical significance using the Chi-square or Fisher’s exact test.

Results: There were 73 pregnancies in 73 women (mean [SD] age of 32.3 [5.1] years) with RMD and COVID-19. Systemic
lupus erythematosus was the most common RMD (23.3%, n=17), followed by rheumatoid arthritis (21.9%, n=16) (table
1). RMD was in remission at the time of COVID-19 diagnosis in 69.9% (51) of patients, with only 4.1% (3) reporting severe
disease activity.

At the time of data extraction, 24.7% (18) of pregnancies were ongoing, while of the 55 completed pregnancies 90.9%
(50) of pregnancies resulted in livebirths. Overall, 1.4% (1) of pregnancies resulted in miscarriage, 1.4% (1) in termination
for maternal health and 4.1% (3) in stillbirths. At the time of COVID-19 diagnosis, 60.3% (44) of women were unvaccinated,
4.1% (3) had received one dose while 35.6% (26) had two or more doses (table 2). Although 20.5% (15) required hospital
admission, only 16.4% (12) of women required COVID-19 specific pharmacological treatment.

COVID-19 precipitated delivery in 6.8% (3) of unvaccinated women and 3.8%(1) of fully vaccinated women. Of the com-
pleted pregnancies there was a greater number of preterm births (PTB) in unvaccinated women compared to fully vacci-
nated women (29.5% vs 18.2%) (table 3). Low birthweight (LBW) was the most frequent neonatal complication recorded
in 24% (12/50) of pregnancies resulting in live births, followed by small for gestational age (SGA) in 14% (7/50).

Conclusion: This multinational analysis of obstetric outcomes in women with RMDs and COVID-19 using data from the
C19-GRA registry is unique in the inclusion of vaccination data. In this descriptive study, unvaccinated pregnant women with
RMD and COVID-19 had a higher frequency of PTB compared to those fully vaccinated against COVID-19. Additionally, the
need for COVID-19 pharmacological treatment was uncommon in pregnant women with RMD regardless of vaccination sta-
tus. These results support active promotion of COVID-19 vaccination of women with RMD who are pregnant or planning a
pregnancy.
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Table 1: Characteristics of Pregnant Women with RMDs & COVID-19 infection
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Table 2: Pregnancy characteristics of women with RMDs following COVID-19 infection in pregnancy by number of doses of COVID-19 vaccination
received
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Background/Purpose: The purpose of this study is to determine the association between changes in disease activity dur-
ing pregnancy and pregnancy outcome by analyzing a case series of polymyositis and dermatomyositis (PM/DM) compli-
cated pregnancies in a single center.

Methods: PM/DM patients who were managed from pregnancy to delivery at Kagawa University Hospital from March 2006 to
May 2022were included in this study by using rheumatic disease patient pregnancy registry.We collected the data frommedical
record, and retrospectively evaluated the association between disease activity during pregnancy and pregnancy outcomes.

Results: Mean age at delivery was 29.5±4.7 years old, and mean disease duration was 5.1±3.5 years. Glucocorticoid
(GC) was administered in eight cases, and mean dose of GC was 10.1±5.9 mg/day. We needed to increase GC dose
because disease was worsened in three cases, and myositis occurred in one case. Immunosuppressants were continued
in three cases. The pregnancy outcomes were one spontaneous abortion and nine live births. There were two preterm births
and five low birth weight, with mean gestational age at delivery of 36.1±4.9 weeks and mean birth weight of 2362.9±914.2
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gram. Five PM/DM cases had adverse pregnancy outcomes (one spontaneous abortion, one HELLP syndrome, two pre-
term births and three low birth weights); these cases had sustained elevation of CPK levels and increased glucocorticoid
doses. Pregnancies with myositis tended to have more adverse pregnancy outcomes. In these cases, disease activity
increased, which suggests it leads to improve pregnancy outcomes to control disease activities.

Conclusion: Although the present study was based on a small number of pregnancies PM/DM (10 cases), the prognosis of
the pregnancies did not appear to be good. It was also suggested that there was the association between the dose of
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glucocorticoids administered during pregnancy and the risk of developing APOs. As in pregnancies with other rheumatic
diseases, continued use of pregnancy-compatible medication and control of disease activity with lower glucocorticoid
doses in PM/DM pregnancies may be important to achieve good pregnancy outcomes.
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Background/Purpose: Systemic vasculitides are rare disorders characterized by vascular inflammation that can affect vir-
tually every organ system. Recent treatment advances have increased life expectancy and reduced reproductive toxicity,
allowing more patients the opportunity to pursue pregnancy. Little is known about maternal and fetal risks associated with
pregnancy and delivery in these patients, although small studies suggest a higher risk of hypertensive disorders of
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pregnancy. Given the rarity of systemic vasculitides, analysis of large datasets offers the greatest opportunity for drawing
meaningful conclusions.

Methods: Deliveries to nulliparous patients with prevalent systemic vasculitides (Takayasu’s Arteritis (TAK), Behçet’s Dis-
ease (BD), ANCA-Associated Vasculitis (AAV), and Kawasaki Disease (KD)) were identified using ICD-9 codes in maternally
linked data and birth records from the California Office of State Health Planning and Development (OSHPD) and California
Vital Statistics from 1991 to 2012. Maternal hypertensive disorders of pregnancy, including preeclampsia and gestational
hypertension, and preterm delivery (PTD) phenotypes of all PTD (20-36 weeks), preterm premature rupture of membranes
(PPROM) and spontaneous PTD were identified. Multivariable Poisson regression models estimated risk ratios (RRs) of
these outcomes compared to the general obstetric population without history of rheumatic disease. Models were adjusted
for maternal age, race/ethnicity, education level, prenatal care, payer, and delivery year.

Results: 87 first deliveries to patients with systemic vasculitis were identified (TAK: 14; AAV: 31; BD: 26; KD: 6) and com-
pared to 4,191,909 deliveries of the general population. Adjusted RR for all PTD was elevated in vasculitis patients
(RR 3.22, 95% CI 2.12, 4.89) as were the RRs of all PTD phenotypes including PPROM (RR 3.96, 95% CI 1.78-8.81) and
spontaneous PTD (RR 5.10, 95% CI 3.02, 8.62). Of the spontaneous PTDs, 16.7% were early preterm deliveries
(20-31 weeks), with the remaining 83.3% occurring between 32-36 weeks. Vasculitis patients also had an elevated risk of
hypertensive disorders of pregnancy (RR 2.99, 95% CI 1.70, 5.27).

Conclusion: Among first deliveries, we found that patients with systemic vasculitis have an elevated risk of preterm delivery
phenotypes as well as maternal hypertensive disorders of pregnancy.

Disclosure: A. Horomanski, Chemocentryx; G. Shaw, None; J. Mayo, None; J. Simard, None.
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Background/Purpose: The patient reported Bath Ankylosing Spondylitis Disease Activity Index (BASDAI) includes the six com-
ponents fatigue, neck, back or hip pain, pain or swelling in other joints, tenderness, morning stiffness severity and duration on a
0-10 scale. This study aims to explore the driving factors for the BASDAI in pregnant patients with axial spondyloarthritis (axSpA).

Methods: Anonymized pooled data of the European Network of Pregnancy Registries in Rheumatology (EuNeP) were used.
The four participating registries are located in France, Germany, Norway and Switzerland, and collect data of women with
child wish, during and after pregnancy prospectively and nationwide on regular time points. For the analysis, women who
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fulfilled ASAS classification criteria for axSpA and for whom a pregnancy outcome was reported until 12/2019 or 07/2020,
depending on the registry, were selected. Mean BASDAI and its components were analysed descriptively.

Results: A total of 332 pregnancies from 304 women with axSpA were eligible. The Norwegian registry contributed half of
the pregnancies (50.3%), followed by Germany (26.2%), France (15.4%) and Switzerland (8.1%). Mean maternal age was
31 years, the average disease duration 5 years.

Mean BASDAI was 3.0 before conception, 3.4, 3.4 and 3.5 in the 1st, 2nd and 3rd trimester, and 3.4 within 6 months post-
partum. The figure shows mean values of the BASDAI and its individual components in the different time periods. Fatigue
was higher than the mean score during all phases, and especially elevated in the 1st and 3rd trimester. Furthermore, values
for neck, back or hip pain were higher than the mean score, especially from 2nd trimester on. All other components were
lower than the mean score.

Data were not reported for all pregnancies and all time periods. Availability was highest in the 2nd and 3rd trimester with
reported BASDAI in 60% and 62% of the pregnancies, respectively. Lowest reporting was 24% in the preconception period
because only a part of the women was also observed before pregnancy.

Conclusion: The BASDAI is a validated instrument for assessing disease activity in patients with axSpA. Since the calcula-
tion of the score also includes factors that can be influenced by pregnancy, it may only be of limited value for measuring dis-
ease activity in pregnancy. This analysis shows that mainly fatigue and back pain in particular have an impact on the mean
BASDAI. A limitation of this analysis is that data were not available for all measured time points of the individual pregnancies.
Therefore, the results should be confirmed by other studies.Acknowledgements: This work was supported by a research
grant from FOREUM Foundation for Research in Rheumatology.

Means of BASDAI components before, during and after pregnancy (the table presents means ± standard deviation).
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Background/Purpose: Rheumatoid arthritis (RA) is one of the most common chronic inflammatory diseases and regularly
affects women of childbearing age. However, there is limited knowledge about the impact of the disease and its treatment
on pregnancy. The aim of the study was to determine the factors associated with adverse pregnancy outcome in women
with RA.

Methods: All RA patients (diagnosis according to the Rheumatologist) included in the national multicenter GR2 cohort from
2015 to June 2021 were included in the analysis. Patients could be included either with a pregnancy wish
(i.e., preconceptional period) or because of a clinical pregnancy (< 12 weeks of gestation). The main endpoint was favorable
pregnancy outcome, a composite outcome defined as a live birth at term ≥ 37 gestation weeks of a healthy newborn with a
weight greater than the 10th percentile. Disease activity was defined by a DAS28-CRP score > 3.2 at least once during
pregnancy. We performed a multilevel logistic regression model, in which we considered patient and center random effects
(patient random effect for some women included in the cohort two times). We used a multiple imputation procedure to
address missing data among the explanatory variables. Results are presented as an odds ratio (OR) with confidence interval
(CI).

Results: Among the 167 pregnancies in women with RA included in the GR2 cohort, 92 were retained for analysis of obstet-
rical outcome. Of these, 43 (46.2%), 8 (7.9%), 40 (43.5%) were exposed to corticosteroid, NSAID and biologics at least once
during pregnancy, respectively. A moderate or severe disease activity at least once during pregnancy was found in
20 (21.8%) pregnancies. A live birth was found in 83 (90.2%) women, including 69 (83.1%) full-term births. Early miscar-
riages were observed in 9 (0.1%) women. A caesarean section was performed in 22 (23.9%) cases. A favorable pregnancy
outcome was found in 52 (56.5%) of the women. Unfavorable pregnancy outcome was mainly due to prematurity and small
for gestational age, observed in 14 (16.9%) and 17 (20.5%), respectively. The multivariate model adjusted for age, BMI, nul-
liparity, active disease during pregnancy, smoking, and exposure to biologics and corticosteroids during pregnancy found
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an association between an unfavorable pregnancy outcome and nulliparity (OR 6.2 95% CI [2.1-17.8] p = 0.002), age
(OR (per year) 1.1 95% CI [1.0-1.3] p = 0.02) and exposition to corticosteroids during pregnancy (OR 3.2 95% CI
[1.1-9.6] p = 0.04).

Conclusion: This study provides original results on pregnancy in women with RA. It found a favorable pregnancy outcome in
56.5% of women. Unfavorable pregnancy outcome was associated with age, nulliparity and corticosteroids use during
pregnancy, which argues for their careful use during pregnancy.

Disclosure: S. HAMROUN, None; M. Couderc, None; R. Flipo, Merck/MSD, Novartis, Janssen; L. Gossec, Amgen,
Lilly, Pfizer, Sandoz, UCB Pharma, AbbVie, Bristol Myers Squibb, Gilead, Janssen, Novartis, Samsung Bioepis,
Sanofi-Aventis, Galapagos, GlaxoSmithKlein (GSK), Celltrion, MSD; C. Richez, AbbVie/Abbott, Amgen, AstraZeneca,
Biogen, Bristol-Myers Squibb(BMS), Galapados, GlaxoSmithKlein(GSK), Eli Lilly, Novartis, Pfizer; R. Belkhir, None;
A. Frazier-Mironer, None; V. Devauchelle, Pfizer, Novartis, AbbVie/Abbott, Novartis, Bristol-Myers Squibb(BMS),
Roche-Chugai, Galapados; H. Marotte, AbbVie/Abbott, Amgen, Biogen, Bristol-Myers Squibb(BMS), CellTrion
HealthCare, Fresenius Kabi, HealthCare, Janssen, Eli Lilly, Nordic Pharma, Novartis, Medac, Pfizer, Merck/MSD, Gala-
pagos, UCB; J. SELLAM, None; e. gervais, None; A. DEROUX, None; C. Lukas, None; E. Dernis, AbbVie/Abbott,
Amgen, Bristol-Myers Squibb(BMS), Janssen, Nordic Pharma France, Novartis, UCB; E. Chatelus, None;
A. Molto, None.
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Background/Purpose: While it is well accepted that congenital heart block (CHB) and neonatal annular rash are highly
associated with maternal anti-Ro60 and 52 autoantibodies, the contribution of these auto-reactivities to other adverse preg-
nancy outcomes (APOs) is often discussed during pregnancy counseling with limited data available. Moreover, it is unknown
whether titers or specificities of these putative antibodies alone or in the setting of additional maternal factors such as ethnic-
ity, race, and/or health status influence APOs. Accordingly, this study was initiated to address these considerations leverag-
ing a large multi-center prospective cohort of pregnancies (aimed at identifying emergent CHB) in which women were
recruited solely on the basis of a known positive test for anti-Ro antibodies.

Methods: 216 pregnant patients recruited across the U.S. with anti-Ro antibodies present based on commercial testing at
local laboratories were enrolled prior to 18 weeks gestation and prospectively followed. Anti-Ro antibody titers were con-
firmed at a central research laboratory by ELISA using native Ro60 and recombinant Ro52. All mothers provided self-
reported demographic data, and maternal health status was assessed by clinical interviews and patient medical records.
APOs reported to the DSMB included premature delivery < 37 weeks, small for gestational age defined as birth weight
< 5th percentile, neonatal or fetal death > 12 weeks, pre-eclampsia at any time, and/or severe oligohydramnios. CHB was
considered a separate outcome from APO.

Results: Anti-Ro60 and anti-Ro52 titers were independent of race and ethnicity (Table 1). In addition, average titers did not
differ by maternal diagnosis which was determined for 161 patients and included: asymptomatic/Undifferentiated Autoim-
mune Syndrome (UAS) (N = 63), Sjögren’s Syndrome (SS) (N = 50), Systemic Lupus Erythematosus (SLE) (N = 31), and
Rheumatoid Arthritis (RA) (N = 17) (Table 1). Of the enrolled patients, 109 completed pregnancies with APOs occurring in
20 (23%) and CHB occurring in 4 patients. Mean titers of anti-Ro60 and anti-Ro52 did not associate with APOs (mean +/-
SD, anti-Ro60: no APOs 9404 +/- 13514; with APOs 10930 +/- 14412; p-value = 0.6537. anti-Ro52: no APOs 13690 +/-
31068; with APOs 21356 +/- 42203, p-value = 0.3610). In contrast to antibody titers and specificities, the maternal diagno-
sis did influence APOs. Mothers with established SLE were significantly more likely to have APOs than any of the other dis-
ease groups (P< 0.006) (Table 2).
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Conclusion: The titer and specificity of anti-Ro antibodies did not segregate based on ethnicity, race, or maternal diagnosis.
Moreover, APOs were not influenced by antibody titers or specificities, but rather by the maternal diagnosis of SLE.

Disclosure: N. Fraser, None; M. Masson, None; K. Deonaraine, None; P. Carlucci, None; C. Phoon, None;
A. Roman, None; P. Izmirly, Momenta/Janssen; A. Saxena, None; M. Belmont, None; C. Penfield, None; Y. Lee,
None; J. Nusbaum, None; B. Solitar, None; F. Malik, None; P. Rackoff, None; R. Haberman, None; R. Acherman,
None; E. Sinkovskaya, None; A. Albuhamad, None; M. Makhoul, None; G. Satou, None; N. Pinto, None; A. Moon-
Grady, None; L. Howley, None; S. Levasseur, None; J. Matta, None; C. Lindblade, None; A. Rubenstein, None;
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Background/Purpose: Best practice guidelines recommend screening for congenital heart block (CHB) in anti-Ro/La-
positive pregnancies with serial echocardiography starting between 16 to 18 weeks of gestational age (GA). As the most vul-
nerable period for CHB is from 18 to 24 weeks and early detection may improve outcomes, we evaluated timing of: 1) first
fetal echocardiography for CHB screening, and 2) CHB detection in anti-Ro/La pregnancies at our institution.

Methods: We retrospectively identified all pregnancies undergoing fetal echocardiography for CHB screening and/or diag-
nosis between 2013 to 2021 at the McGill University Health Centre, using an electronic database. We included those with
anti-Ro/La antibodies as ascertained by chart review. In pregnancies referred for CHB screening, we estimated GA at the
first and last fetal echocardiography based on the date of the last menstrual period recorded at the first trimester obstetrical
visit. For all CHB cases occurring during the study interval (including incidental cases not detected by screening), we also
determined GA at echocardiographic detection of CHB.
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Results: We identified 44 pregnancies (including 3 twin pregnancies), with 98% exposed to anti-Ro and 39% to anti-La
(Table 1). Mean maternal age at first fetal echocardiography was 34.1 (standard deviation, SD 3.6) years. Majority of preg-
nancies occurred in SLE women (68%) and most (82%) were exposed to hydroxychloroquine. Mean GA at first fetal echo-
cardiography was 20.4 (SD 2.8) weeks, with 32% of echocardiographies performed at ≤18 weeks, 55% at < 20 weeks
and 91% at < 22 weeks (Table 2). Four pregnancies had only one fetal echocardiography throughout pregnancy: two due
to late GA at first screen (30.6 and 29.1 weeks) and two due to pregnancy loss. In the 42 pregnancies with ≥2 fetal echocar-
diographies, last screen was at a mean of 31.5 (SD 2.8) weeks of GA. Over the study period, CHB was detected in 3/47 (6%)
fetuses undergoing screening, all on their first echocardiography at 19.0, 22.4 and 29.3 weeks, respectively. Two other CHB
cases were referred for echocardiography at 20.3 and 23.4 weeks of GA after incidental finding of bradycardia, with subse-
quent testing confirming maternal anti-Ro/La antibodies. Only one fetus (who was undergoing CHB screening) reversed
from a 3rd-degree atrioventricular block (AVB) to a 1st-degree AVB after receiving dexamethasone. The other four CHB
fetuses remained in 3rd-degree AVB throughout pregnancy.

Conclusion:We observed that most fetal echocardiography screening for CHB in anti-Ro/La pregnancies did not occur by
the recommended 16 to 18 weeks of GA. This represents an important potential care gap as all CHB were present on the
first fetal echocardiography, and all were already 3rd-degree. Despite this, one fetus (out of five CHB cases) reversed from

Legend: Categorical results are expressed as count (%). Continuous results are expressed as mean (SD). SD: standard deviation; SLE: Systemic
Lupus Erythematosus; IUFD: Intrauterine Fetal Demise.
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3rd to 1st-degree AVB after dexamethasone. Timely initial screening (between 16 to 18 weeks) and/or alternative diagnostic
approach might be necessary to detect earlier reversible cardiac involvement in anti-Ro/La-positive pregnancies.

Disclosure: A. Ohayon, None; N. Wilk, None; A. Mendel, None; M. Moukarzel, None; J. Simoneau, None;
W. Mawad, None; G. Altit, None; E. Vinet, None.
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Background/Purpose: Despite the wide use of AZA during pregnancy, there are no studies evaluating the impact of preg-
nancy on AZAmetabolites 6-thioguanine nucleotide (6-TGN) and 6-methylmercaptopurine nucleotide (6-MMPN) disposition
in rheumatic diseases. The purpose of this study was to characterize changes in AZA metabolite concentrations throughout
pregnancy in women with rheumatic disease and explore the relationship between metabolite concentrations, maternal dis-
ease activity, and neonatal outcomes.

Methods: Patients with rheumatic disease prescribed AZA prior to pregnancy and at least one blood sample during preg-
nancy between 5/2016-4/2022 were included. Azathioprine metabolite concentrations were quantified using High Perfor-
mance Liquid Chromatography/Tandem Mass Spectrometry assay. Mean 6-TGN and 6-MMPN concentrations in patients
on stable dosages were analyzed by trimester using analysis of variance (ANOVA). The relationship between 6-TGN concen-
tration and SLE physician global assessment (PGA) was assessed using repeated correlation measures. Pregnancy-
average 6-TGN and gestational age at birth was analyzed using unadjusted linear regression.

Results: Thirty-eight pregnancies in 36 women (table 1) with 110 serum samples were included. In patients without dose
changes, there was no significant difference in 6-TGN concentrations across each trimester and prepartum/postpartum

Legend: Categorical results are expressed as count (%). Continuous results are expressed as mean (SD) or median (interquartile range). GA: Ges-
tational Age; SD: standard deviation; IQR: interquartile range.
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Figure 2. 6-MMPN concentrations are significantly lower in non-pregnant visits.

Table 1. Clinical Characteristics

Figure 1. Minimal changes observed in 6-TGN concentrations across each trimester and non-pregnancy visits.
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(p=0.6) (figure 1); whereas 6-MMPN concentrations were higher in early pregnancy (p=0.003) (figure 2). No elevated trans-
aminases were observed with 6-MMPN >5700 pmol/8X108 RBC. Metabolite concentrations were related to total AZA dos-
age, weight-based dosage, and thiopurine methyltransferase phenotype. For women with SLE, there was no linear
relationship between 6-TGN and SLE PGA scores (p=0.38), but there was a trend towards lower SLE PGA in those with
therapeutic 6-TGN (≥ 159 pmol/8X108 RBC). There was a non-significant increase in gestational age at birth with
pregnancy-averaged 6-TGN concentrations. Of 4 pregnancies with average 6-TGN in the therapeutic range, none delivered
preterm.

Conclusion:We did not observe systematic changes in 6-TGN concentrations throughout pregnancy, but levels of 6-MMPN
were higher in the first two trimesters without development of elevated transaminases, possibly due to higher body weight in
late pregnancy and postpartum. Our results suggest that AZA dosing in pregnancy can be approached similarly to non-
pregnant patients including the use of total body weight for initial dosage and lower dosages for patients with low or interme-
diate TPMT activity. In patients achieving therapeutic 6-TGN concentrations (≥ 159 pmol/8X108), there was a trend towards
improvedmaternal disease activity and neonatal outcomes, but this did not reach statistical significance. Due to patient variabil-
ity in AZA disposition during pregnancy, therapeutic drugmonitoringmay help individualize dosing and identify medication non-
adherence. Additional studies are required to identify target AZA metabolite concentrations during pregnancy.

Disclosure: S. Balevic, Purdue Pharma, UCB; C. Sims, None; A. Eudy, GlaxoSmithKlein(GSK), Pfizer, Exagen;
M. Clowse, Exagen.
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Background/Purpose: Preeclampsia risk is higher among pregnancies in patients with systemic lupus erythematosus
(SLE). Hydroxychloroquine (HCQ), a common first-line treatment, is encouraged in SLE pregnancies as lupus-associated
flares may increase risk of adverse pregnancy outcomes. HCQ may interrupt preeclampsia pathogenesis by mitigating oxi-
dative stress and targeting toll-like receptors to prevent pro-inflammatory cytokine production. We investigated HCQ use
and preeclampsia risk in patients with SLE.

Methods: We studied 1096 singleton liveborn pregnancies among 1043 patients with SLE continuously enrolled in private
health insurance (IBM® MarketScan® Commercial Database) from 3 months before last menstrual period to pregnancy
end (2007-2016). Modified Poisson models estimated risk ratios (RRs) and 95% confidence intervals (95% CIs) by parity.
Multiple approaches used propensity scores (PS) to account for confounders (e.g., age, obesity, pregestational
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hypertension, prior renal manifestations, antiphospholipid antibodies/antiphospholipid syndrome (aPL/APS), pre-pregnancy
steroids, and azathioprine use). Stratified analyses examined effect modification by multiple factors including flare during
pregnancy, aPL/APS, prior renal manifestations, pregestational hypertension, and prior preeclampsia. Multiple sensitivity
analyses redefined exposure to account for possible nonadherence.

Results: 15% of pregnancies were diagnosed with preeclampsia and 9% delivered preterm. 52% of pregnancies filled HCQ
at least once. The HCQ-exposed pregnancies had more flare during pregnancy, pre-pregnancy steroid use, prior renal man-
ifestations, and azathioprine use. We did not observe an association between HCQ and preeclampsia among nulliparous
(RR 1.32, 95% CI 0.87, 2.00) nor parous pregnancies (RR 1.25, 95% CI 0.84, 1.85). Additional control for confounding via
multiple methods decreased the RRs towards the null in primary and sensitivity analyses (nulliparous: PS-adj RR 1.12,
95% CI 0.71, 1.79 and parous: PS-adj RR 1.09, 95% CI 0.72, 1.64). Among pregnancies with prior preeclampsia, the RR
was further attenuated (PS-adj RR 0.85, 95% CI 0.26, 2.80).

Conclusion: Growing evidence suggests that HCQ may protect against preeclampsia in SLE pregnancy as well as in
patients with APS. Using a large insurance-based database we found a null association but noted evidence of higher dis-
ease activity among HCQ-exposed pregnancies. Data on parity and prior preeclampsia in claims data are often incomplete

Figure 1. Flowchart of SLE pregnancy cohort, 2007-2016. SLE = systemic lupus erythematosus, LB = livebirth, SB = stillbirth, MB = mixed birth
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and prone to misclassification. Further studies leveraging large population-based data, prospective collection, and trials may
better characterize how HCQ may influence preeclampsia risk in SLE. Acknowledgments: Data access for this project was
provided by the Stanford Center for Population Health Sciences (PHS) Data Core. Disclaimer: IBM Watson Health and Mar-
ketScan are trademarks of IBM Corporation in the United States, other countries or both.

Table 1. Demographics and clinical characteristics for liveborn pregnancies in patients with SLE by HCQ exposure (IBM MarketScan Research
Databases, 2007-2016). HCQ exposure is defined as one or more fills from 3 months before LMP to the end of the first trimester.
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Disclosure: A. Rector, None; I. Mari�c, None; Y. Chaichian, Amgen, Eli Lilly, Boehringer-Ingelheim; E. Chakravarty,
None; M. Cantu, None; M. Weisman, None; G. Shaw, None; M. Druzin, None; J. Simard, None.

Table 2. Relative risks of preeclampsia among nulliparous and parous singleton SLE pregnancies, presented as RR (95% CI).
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Background/Purpose: Women with Systemic lupus erythematosus (SLE) have more difficulty in achieving a successful
pregnancy than healthy women, because of higher risks for adverse pregnancy outcomes (APOs) especially in preterm birth
(1). Many reports revealed that preterm birth is related to uncontrolled high disease activity, including low complements and
high titer of anti-double stranded DNA (dsDNA) antibody (2, 3). On the other hand, recently we reported that a relative lower
dose of glucocorticoid dose (cut-off dose; 10mg/day) was significantly associated with preterm birth (4). However, it is not
clarified whether disease activity parameters or glucocorticoid doses during pregnancy are at greater risk for preterm birth.
Therefore, we aimed to identify which disease parameters or glucocorticoid dose may become risk factors for preterm birth.

Methods:We used the data of SLE patients who had been treated at the planning for pregnancy and gave birth from rheu-
matic disease pregnancy registry in our institution. We collected complement levels (C3, C4, CH50) and the titer of anti-
dsDNA antibody at conception as immunological disease activity parameters and glucocorticoid dose during pregnancy.
We retrospectively analyzed the association between preterm birth and disease activity parameters or glucocorticoid dose.

Results: The subjects were 60 pregnancies of 45 patients. Of all cases, preterm birth occurred in 14 cases (23.3%). Preterm
birth was associated with C3 levels and the titers of anti-dsDNA antibody (P=0.03 and 0.01). On the other hand, it had no
association with C4 and CH50 levels (P = 0.16 and 0.17). We performed logistic regression analysis for preterm birth, which
showed that the cut-off of C3 level was 62 mg/dl and that of anti-dsDNA antibody titer was 5.4 IU/ml. We have already
showed the cut-off of mean glucocorticoid dose for preterm birth was 10mg/day. Cases with C3 < 62mg/dl or anti-dsDNA
antibody > 5.4IU/ml or mean glucocorticoid dose > 10mg/day had an increased risk of preterm birth (P = 0.01, 0.04, < 0.01,
respectively, Figure 1). Additionally, gestational weeks at delivery were significantly shorter in these cases (P < 0.01, 0.01,
< 0.01, respectively, Figure 1). Multivariate logistic regression analysis of risk factor for preterm birth was performed in
Table 1. It showed that C3 < 62mg/dl or mean glucocorticoid dose > 10mg/day was a risk factor for preterm birth
(P = 0.039 and 0.026). The combination of C3 < 62mg/dl and mean glucocorticoid dose > 10mg/day had a significantly
higher rate of risk for preterm birth (P = 0.01), and significant difference of gestational weeks at delivery (P = 0.02, Figure 2).

Conclusion: In women with SLE, preterm birth is strongly associated with C3 levels and mean glucocorticoid doses. There-
fore, it is important to manage both disease activity, especially in C3, and glucocorticoid dose in women who hope to
conceive.
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Table 1. Multivariate logistic regression analysis of risk factor for preterm birth. C3 < 62mg/dl or mean glucocorticoid dose
> 10mg/day was shown to be a risk factor for preterm birth (P = 0.039 and 0.026).

Figure 1. Comparison of the rate of preterm birth or gestational weeks at delivery with disease activity parameters and glucocorticoid doses.
A. Rate of preterm birth. Cases with C3 < 62mg/dl or anti-dsDNA antibody titers > 5.4IU/ml or PSL > 10mg/day had a significantly higher rate
of preterm birth (P = 0.01, 0.04 and <0.01). B. Gestational weeks at delivery. In cases with C3 < 62mg/dl or anti-dsDNA antibody titers > 5.4IU/ml
or PSL > 10mg/day, gestational weeks at delivery were siginificantly shorter (P <0.01, 0.01 and <0.01). These analyses were based on Fisher’s
exact test. PSL: prednisolone.
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Bristol-Myers Squibb (BMS), Chugai, Eli Lilly, GlaxoSmithKlein (GSK), MSD, Novartis, Pfizer, UCB Pharma.
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Unit, Azienda Ospedaliero-Universitaria of Ferrara, Ferrara, Italy, 6Division of Immunology, IRCCS San Raffaele Institute,
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Figure 2. Comparison of the rate of preterm birth or gestational weeks at delivery with the combination of C3 levels and glucocorticoid doses. The
combination of C3 < 62mg/dl and PSL > 10mg/day had a significantly higher rate of risk for preterm birth (P = 0.01), and significant difference of
gestational weeks at delivery (P = 0.02). These analyses were based on Fisher’s exact test. PSL: prednisolone.
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Background/Purpose: Belimumab (BEL) is an anti-BLyS monoclonal antibody approved for SLE treatment. As few data
about BEL use with regard to pregnancy are available, the aim of this study is to describe pregnancies exposed to BEL either
preconceptionally or during pregnancy.

Methods: Data of prospectively-followed pregnancies (2014-2021) in SLE patients treated with BEL in 6 Italian centers
where retrospectively collected, focusing on disease activity and outcome. Continuous data were reported as median (inter-
quartile range).

Results: Twenty-one pregnancies in 21 SLE patients were collected (median age at conception: 34 [31-38] years; 13 in pri-
migravidae (62%); 16 planned (76%); 18 spontaneous (86%)).

BEL (14 intravenous, 7 subcutaneous) was stopped in 3 cases preconceptionally, in 9 at positive pregnancy test and in
9 during pregnancy (4 during the 1st trimester, 3 during the 2nd trimester and 2 during the 3rd trimester) (Table 1). The use
of BEL during pregnancy had been agreed with the patient during preconception counselling.
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Other treatments during pregnancy were: prednisone (90%); antimalarials (81%); azathioprine (48%); calcineurin-inhibitors
(29%); low-dose acetylsalicylic acid (86%); low molecular weight heparin (57%).

At preconception visit, the median SLEDAI was 4 [2-4].

Three pregnancies had a flare (1 during the 2nd and the 3rd trimester; 2 during the 3rd trimester), all in patients who withdrew
BEL at positive pregnancy test.

Live-births were 86%.

Two miscarriages (at 7th and 11th week) and 1 intrauterine fetal death (at 37th week; 21-trisomy with atrio-ventricular defect)
occurred. One perinatal death occurred (in a patient with thrombotic+obstetric APS and lupus nephritis who underwent het-
erologous assisted reproductive technology -embryodonation- and developed eclampsia with cerebral haemorrage at
25thweek; an urgent cesarean section was performed and the newborn died after 3 days).

Two pre-eclampsia were registered: 1 at 38th week in a patient with history of lupus nephritis, double aPL positivity and
active disease and 1 at 33th week in a patient with cardiovascular risk factors (hypertension, obesity, cigarette smoke) and
a history of pre-eclampsia in a previous pregnancy.

Four newborns were hospitalized in Intensive Care Unit (1 milk protein intolerance; 1 desaturation; 2 prematurity). One urine
infection with sepsis occurred at 2 months in a baby with calico-pyelic and ureteral dilatation at birth (pre-term birth).

Eleven newborns received vaccinations according to national schedule (7 missing data).

Conclusion: In this case series, the use of BEL during pregnancy was discussed with some patients with a severe disease
phenotype and at high risk of having a flare during pregnancy, in order to favor disease remission. While more data are
needed, the timing of discontinuation should be individualized according to the single patient’s characteristics and prefer-
ences, with a risk-benefit evaluation.

Disclosure: F. Crisafulli, UCB, Novartis, Eli Lilly; M. GERARDI, None; M. Urban, None; M. Zen,
GlaxoSmithKlein(GSK); M. Padovan, None; V. Canti, None; E. Praino, None; C. Nalli, None; F. Ruffilli, None;
F. Saccon, None; M. Fredi, GlaxoSmithKlein(GSK); L. Moschetti, None; G. Emmi, GlaxoSmithKlein(GSK), Sobi,
Novartis; L. Iaccarino, GSK; A. Doria, GlaxoSmithKlein(GSK); L. Santo, None; F. Franceschini, None; L. Andreoli,
GlaxoSmithKlein(GSK), Janssen, Novartis, UCB, Werfen; A. Tincani, GlaxoSmithKlein(GSK), UCB.
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Background/Purpose: Disparities in pregnancy outcomes among women with SLE remain understudied, with few avail-
able racially-diverse datasets. We previously validated algorithms to identify pregnancies in women with SLE within the elec-
tronic medical record (EMR) of tertiary care centers in the Southern United States, finding the algorithms more accurate for
Black than White women with SLE: there was a high rate of SLE over-labeling in White women, particularly by physicians
other than rheumatologists. In this study, we analyzed differences in pregnancy outcomes based on different algorithm def-
initions of SLE pregnancies in Black and White patients with SLE.

Methods: Using the Common Data Model EMR-based datasets within the Carolinas Collaborative (Sites A, B, and C), we
identified women with pregnancy delivery data (2014-2019) and ≥1 SLE ICD9/10 code. From this dataset, we identified four

Table 1: Pregnancy outcomes in Site C (chart review was not available). The shifts in algorithm accuracy and pregnancy outcomes was similar
between the Sensitive and Predictive cohorts in Site C as in Sites A and B.

Figure 1: The frequency of adverse pregnancy outcomes in the different cohorts of women with SLE, defined by EMR-based algorithm (Sensitive,
Predictive, and XG Boost) or confirmed by chart review (Sites A & B).
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cohorts of SLE pregnancies, 3 using different algorithms and one via chart review to confirm SLE diagnosis. We compared
the pregnancy outcomes identified in each of these cohorts for Black and White women. All pregnancies identified using the
sensitive algorithm from Sites A and B were included in the chart review; chart review was not possible for Site C data.

Sensitive algorithm: 1 ICD-9/10 code for SLE prior to delivery.

Predictive algorithm: ≥4 ICD9/10 codes + HCQ for SLE.

XG Boost: a machine learning-derived algorithm validated for Black and White women with SLE.

Confirmed: Chart reviewed for SLE.

Results: Of 172 pregnancies in women with ≥1 SLE ICD9/10 code (Sensitive algorithm, sites A & B), 55% had SLE by the
Predictive algorithm (44% of White and 61% of Black women), 53% by the XG Boost algorithm (34% of White and 65% of
Black women), and 49% had SLE confirmed by chart review (34% of White and 62% of Black women). Overall, adverse
pregnancy outcomes occurred in 40% of pregnancies in women with ≥1 ICD9/10 SLE code and 52% of pregnancies with
confirmed SLE (Figure 1 for Sites A&B and Table 1 for Site C). SLE was frequently over-diagnosed in women who were
White, resulting in 40-75% lower rates of adverse pregnancy outcomes in cohorts identified using algorithms vs. the con-
firmed cohort. Over-diagnosis of SLE was less common for Black women resulting in pregnancy outcomes 12-20% lower
in algorithm-derived vs. confirmed SLE cohorts. While the EMR algorithms suggested significantly higher rates of adverse
pregnancy outcomes in Black than White women, these disparities were smaller and no longer significant in the cohorts of
women confirmed through chart review (Table 2).

Table 2: Racial Disparities in Pregnancy Outcomes. While the EMR algorithms suggest significantly higher rates of adverse pregnancy outcomes in
Black than White women, these disparities are smaller and no longer significant in the cohorts of women confirmed through chart review.
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Conclusion:Within these university hospitals in the southeastern US, pregnancy outcomes for Black andWhite women with
confirmed SLE were similar. The over-diagnosis of SLE in White women led the algorithms to include women without SLE,
which caused large under-estimations of their pregnancy risk. As Black women in this study were more accurately labeled
for SLE, the algorithms identified more accurate estimates of pregnancy risk. This study suggests that race-based differ-
ences in algorithm performance can impact our understanding of racial disparities in SLE.

Disclosure: M. Clowse, Exagen; J. Oates, None; K. Kirchoff, None; A. Barnado, None; S. Sheikh,
GlaxoSmithKlein(GSK), AstraZeneca, Eli Lilly, Pfizer, Aurinia Pharmaceuticals Inc.; L. Crofford, None; A. Eudy,
GlaxoSmithKlein(GSK), Pfizer, Exagen.
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Background/Purpose: Although hydroxychloroquine (HCQ) is strongly recommended in systemic lupus (SLE) pregnancy,
the percentage of pregnant patients with SLE taking HCQ appears highly variable across settings. Little is known about why
HCQ is not started or continued for many of these patients. Our study evaluated documented decision-making by patients
and providers around this issue.

Methods: We identified 38 deliveries from patients with definite or suspected SLE at a single institution (2008-2016) who
reported not using HCQ at their earliest prenatal visit in a retrospective cohort. Prescription orders and physician notes on
SLE treatment before/during pregnancy were extracted by chart review, starting 1 year prior to the first documented prena-
tal visit through to the delivery date. Notes were studied and organized into a framework of explicit and implicit themes.

Results: Overarching concepts were patients’ history of HCQ use, whether patients or providers drove decision-making,
and providers’ specialties. In this case series, 84.2% had no exposure to HCQ during the entire pregnancy. Of the 6 patients
who started HCQ after their first prenatal visit, the majority were in the second trimester. 39.5% discontinued HCQ within a
year prior to their first prenatal visit or early in pregnancy, largely due to conception or maternal/fetal safety concerns.
Decision-making around HCQ use was more often physician-led than patient-led (34.2% vs 18.4%), although in 47.4% of
cases the issue was not specifically documented within notes about patients’ SLE treatment. Most patients’ records
(86.8%) included notes from an obstetrician-gynecologist, 26.3% had notes from a rheumatologist, and 21.1% had notes
from a different specialty.

When HCQ use was explicitly discussed in clinical notes, three major themes were identified: (1) ability to conceive on HCQ,
(2) concerns about maternal/fetal safety, and (3) reluctance to change a stable patient’s treatment regimen (Table 1). When
not explicitly discussed, implicit themes included use of alternate medications, being off SLE treatment entirely, and difficulty
seeing a rheumatologist (Table 1). A limitation of our study was lack of external notes, as many patients received
SLE/obstetric care not documented firsthand in the medical record.
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Conclusion: In this case series of pregnant patients with SLE not on HCQ at their first prenatal visit, over a quarter had previ-
ously discontinuedHCQ for reasons related to pregnancy, while few ultimately started themedication before delivery. Providers
frequently noted that a patient’s clinical stability without HCQ influenced the decision to defer treatment. Understanding these
documented clinical decision points may help providers engage in better shared decision-making about HCQ with patients,
and may inform researchers using observational data about potential sources of confounding and selection bias.

Disclosure: A. Chan, None; A. Hirz, None; Y. Chaichian, Amgen, Eli Lilly, Boehringer-Ingelheim; A. Rector, None;
M. Druzin, None; J. Simard, None.

Table 1: Example Excerpts from Provider Notes
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Background/Purpose: Fetal growth restriction (FGR) and small for gestational age (SGA) are associated with increased
perinatal morbidity and mortality. While Systemic lupus erythematosus (SLE) increases the risk for adverse pregnancy out-
comes, less is known about FGR and SGA in SLE. Using a de-identified electronic health record (EHR), we compared rates
of FGR and SGA in women with SLE and women without autoimmune diseases.

Methods: We used a de-identified EHR with over 3.4 million subjects to identify SLE pregnancies with ≥ 4 SLE ICD-9 or
ICD-10 codes and ≥ 1 validated pregnancy or delivery related code. We confirmed SLE diagnosis by a rheumatologist
and delivery after diagnosis on chart review. Control pregnancies were selected in patients without codes for autoimmune
disorders and at least one pregnancy or delivery related code (Figure 1). Of these controls, 250 patients were randomly
selected for chart review to confirm no autoimmune diseases. FGR was defined as estimated fetal weight < 10th percentile
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for gestational age determined by last ultrasound prior to delivery or by documentation of FGR by an obstetrics and gynecol-
ogy physician. SGA was defined as birth weight < 10th percentile for gestational age at delivery. FGR and SGA percentiles
were calculated according to WHO growth charts. For FGR and SGA, pregnancies with missing data or resulting in a loss
< 20 weeks were excluded. Risk factors for FGR and SGAwere assessed on chart review. We performed logistic regression
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for FGR and SGA in SLE cases and controls. With patients contributing multiple pregnancies, we used generalized estimat-
ing equation (GEE).

Results: We identified 189 pregnancies to 131 mothers with SLE and 625 pregnancies to 224 control mothers without
autoimmune diseases. SLE and control pregnancies were of similar mean age at delivery and of similar race (Table 1). Con-
trol pregnancies were more likely to be of Hispanic ethnicity (9% vs. 5%, p = 0.05). Rates of hypertension during pregnancy
were higher in SLE vs. control pregnancies (37% vs. 11%, p < 0.001). FGR (24% vs. 4%, p < 0.001) and SGA (38% vs. 14%,
p < 0.001) were significantly higher in SLE vs. control pregnancies. SLE case status (OR = 6.38, 95% CI 3.21 – 13.12, p
< 0.001) and hypertension (OR = 3.40, 95% CI 1.70 – 6.78, p < 0.001) were significantly associated with FGR after adjusting
for age at delivery and race. SLE case status (OR = 3.59, 95% CI 1.96-6.63, p < 0.001) and hypertension (OR = 2.03, 95%
CI 1.01 – 4.04, p = 0.05) were also significantly associated with SGA after adjusting for age at delivery and race. Estimates
from the GEE were similar. We compared SLE pregnancies with vs. without FGR (Table 2). SLE pregnancies with FGR were
more likely to be complicated by nephritis and hypertension with no significant differences in demographics or medication
use during pregnancy.

Conclusion: Patients with SLE are at a significantly higher risk for FGR and SGA compared to patients without autoimmune
diseases even after adjusting for demographics and risk factors. FGR occurred more frequently in SLE patients whose preg-
nancies were complicated by nephritis and hypertension. Hypertension is a modifiable risk that should be aggressively man-
aged in SLE pregnancies to reduce risk of FGR and SGA.

Disclosure: R. Whitney, None; S. Green, None; A. Camai, None; A. Suh, None; K. Walker, None; W. Lee, None;
A. Barnado, None.
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Background/Purpose: Although the overall systemic lupus (SLE) patient population is racially and ethnically diverse, many
study populations are homogeneous. We assembled a diverse group of patients from Kaiser Permanente Northern Califor-
nia (KPNC), leveraging their integrated health care delivery system that includes primary and specialty care, as well as its own
pharmacy. Our goal was to describe this diverse, contemporary cohort and their pregnancy outcomes.

Methods: We used KPNC electronic data including the Obstetric Database (POD) of all pregnancies from 2011-2020
regardless of outcome. SLE was defined as ≥2 ICD coded visits ≥7 days apart and individuals included if a pregnancy
was observed in POD (2011- 2020). We required qualifying SLE-coded encounters occurred by the last menstrual period
(LMP). We summarized patient descriptives, medication orders, and healthcare utilization, and provided frequencies of
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medication fills and pregnancy outcomes (livebirth, stillbirth, spontaneous abortion, therapeutic abortion, ectopic, molar)
overall, and stratified by race/ethnicity. We also calculated a secondary livebirth rate excluding therapeutic abortions.

Results: We identified 744 pregnancies among 494 patients with SLE in KPNC from 2011-2020: 28% were Asian, 26%
were Hispanic, 24% were White, 12% were Black, 5.8% were Multiracial, 1.1% were Islander, 0.9% were Native American,
and the remaining 1.6% (n=12) had unknown race/ethnicity. We observed a 66% livebirth “rate” overall, 20% pregnancies
ending by spontaneous abortion and 12% therapeutic abortions. We noted some variability by race/ethnicity for the 4 largest
groups. When excluding therapeutic abortions, we noted comparable livebirth “rates” across rate/ethnic groups (see Table).

Most received rheumatologic care (94.6%) and 21.9% had ≥1 nephrology visit from SLE presentation through pregnancy.
During this same period, 82% were prescribed an antimalarial, 69.2% had ≥1 prescription for corticosteroids, and 92.9%
were prescribed NSAIDs. From 3 months pre-LMP through the first trimester, 94.5% received care from OB/GYN, 83.7%
had a visit with primary care/family medicine, and 52.8% had at least one visit with a rheumatologist. Main prescriptions filled
during pregnancy were 46% hydroxychloroquine (HCQ), 22% corticosteroids, and 15% NSAIDs/anti-inflammatories.

Conclusion: In this diverse cohort, we found that nearly all patients with lupus received medical care in early pregnancies,
and >50% saw a rheumatologist. Medication use during pregnancy was relatively low, with only 46% filling at least 1 pre-
scription for HCQ. The live birth “rate” in SLE pregnancy is often reported as 80-85% in a range of cohorts and clinical popu-
lations. We found that the overall live birth rate was 66%with some disparities by race, which increased to around 74%when
we excluded therapeutic abortions from the denominator.

Disclosure: J. Simard, None; E. Liu, None; E. Chakravarty, None; A. Rector, None; M. Cantu, None; D. Kuo, None;
G. Shaw, None; M. Druzin, None; M. Weisman, None; M. Hedderson, None.
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Background/Purpose: Patients with SLE may be at increased risk for developing a venous thromboembolism (VTE), partic-
ularly in the postpartum period. The Royal College of Obstetricians and Gynaecologists (RCOG) guideline for postpartum
VTE prophylaxis is unique in its inclusion of “active” SLE as an actionable risk factor. In this guideline, a score ≥ 3 drives a
formal recommendation for a 6-week prophylactic treatment course with enoxaparin. Although not defined, “active” SLE
alone scores 3 points. The inclusion of SLE raises concerns regarding appropriate attribution and subsequent management
decisions. The current study applied the RCOG model to a cohort of postpartum SLE patients to determine whether these
patients a) qualify as having “active” SLE b) have other risk factors for VTE c) received the recommended prophylaxis and
d) had a postpartum VTE.
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Methods: The retrospective study comprised 55 pregnancies in 49 patients fulfilling criteria for classification of SLE based
on ACR, SLICC or EULAR/ACR definitions consecutively seen over the last 5 years. Disease activity at delivery was
assessed by the SLEPDAI using SELENA and Hybrid SELENA definitions for scoring proteinuria. Remission was assigned
by applying the DORIS (Definitions of Remission in SLE) criteria. Patients not in remission were considered to have “active”
SLE, even if a low level with only one clinical domain scored. RCOG scoring was calculated for each patient prior to and after
delivery.

Results: The median age was 32 years (IQR 29-36 years) and the median BMI was 26.6 kg/m2 (IQR 23.0-30.9 kg/m2), with
49.1% African-American, 16.4% Asian, 29.1% White, 5.5% Other and 32.7% of Hispanic ethnicity. The median SELENA
and Hybrid SELENA SLEPDAI scores were 2.0 (IQR 0-6) and 2.0 (IQR 0-5) respectively. The components of the RCOG
model with each of its elements scored for the cohort (Table 1). 34 pregnancies (61.8%) were in DORIS remission through-
out pregnancy. 21 (38.2%) were not in DORIS remission at delivery and received 3 points on the RCOG model, since by not
achieving remission their SLE could be considered at least mildly active. Of these pregnancies, only 19% were recom-
mended for VTE prophylaxis despite RCOG score ≥ 3. Only 35.7% of pregnancies in DORIS remission, but with 3 points
for non-SLE related VTE risk factors, were recommended for VTE prophylaxis (Table 2). Of the 20 pregnancies in remission
with an RCOG score < 3 after assessing all risk factors, 15% were nevertheless recommended for VTE prophylaxis. In con-
trast, of the 14 inactive pregnancies with RCOG score ≥ 3 for non-SLE activity factors, only 35.7% were recommended for
VTE prophylaxis. No patients had a postpartum VTE regardless of therapy.

Conclusion: These data reveal that even for SLE patients in remission at the time of delivery, points for SLE alone should not
automatically be assigned on the RCOG model. However, those who are in remission may still warrant VTE prophylaxis if
other non-SLE related risk factors are present. Although no patient had a postpartum VTE, prophylactic anticoagulation
should be instituted only when clinically appropriate. The healthcare team should carefully consider disease activity before
applying 3 points for the diagnosis of SLE.

Disclosure: A. Engel, None; M. Griffin, None; M. Golpanian, None; J. Nusbaum, None; P. Izmirly, Momenta/Jans-
sen; M. Belmont, None; S. Mehta-Lee, None; J. Buyon, Equillium, GlaxoSmithKlein(GSK), L and M Healthcare Com-
munications, Janssen, Boomcom, Merck/MSD.

Abstract Number: 0967

Patterns of Breastfeeding Among Women with and Without Systemic
Lupus Erythematosus

Laurel Wolf, Erin Hynd, stephanie Bray, Dulaney Wilson, Jim Oates and Diane Kamen, Medical University of South
Carolina, Charleston, SC
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Background/Purpose: Benefits of breastfeeding for maternal and infant health outcomes are well-known. However, many
barriers to initiating and maintaining breastfeeding have been identified, particularly for women with systemic lupus erythe-
matosus (SLE). Studies of breastfeeding in SLE are limited. Our goal is to test the hypothesis that women with SLE have
lower rates of breastfeeding than the general population and identify factors associated with breastfeeding.

Methods: Data for this nested case-control study was obtained from an ongoing IRB-approved longitudinal registry of
patients with SLE and non-SLE controls. Information on demographics, breastfeeding, and medical, social, and obstetric
history was obtained. Males and women without reported pregnancy were excluded. Pearson’s chi-squared testing was
performed for categorical variables and two-sample t-tests were performed for continuous variables. Multivariate logistic
regression was performed.

Results: Study population included 439 patients with SLE and 264 non-SLE controls (116 unrelated controls) with at least one
reported pregnancy. There were 813 deliveries among patients and 609 among controls (249 unrelated controls). There was a
higher proportion of non-Black women and a lower rate of employment in the SLE group compared to controls (Table 1). Patients
with SLE were older at their first pregnancy, had fewer pregnancies, and fewer live births (Table 1). Rates of breastfeeding
increased with increasing age quartiles from < 20 to >29 years old (p< 0.01). Breastfeeding initiation rates did not differ in SLE
cases (25.2%) compared to all controls (30.5%) but were significantly lower compared to unrelated controls (32.9%) (Table 1).
Of those who breastfed, duration was not significantly different between patients with SLE and controls. The odds of breastfeeding
were significantly higher in related (OR=1.51; 95%CI 1.07-2.13) and unrelated (OR=1.96; 95%CI=1.38-2.78) controls after adjust-
ment for Black race, education, and year of pregnancy. Black women of all groups were less likely to initiate breastfeeding after
adjustment for case/control status, education, and year of pregnancy (OR=0.50; 95% CI=0.33-0.77). Similarly, when the analysis
was limited to SLE patients, Black women were less likely to initiate breastfeeding compared to non-Black women (23.7% vs
30.3%, p=0.02; OR=0.61; 9%% CI=0.40-0.96) after adjustment for year of pregnancy, education, and employment status.

Table 1: Demographics, Pregnancy, and Breastfeeding Characteristics
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Conclusion: Breastfeeding initiation rates were low among patients with SLE as well as controls compared to national aver-
ages over the same time period. Patients with SLE were less likely to initiate breastfeeding than controls, and Black patients
were less likely to breastfeed than non-Black patients. These findings emphasize the need to continue to investigate modi-
fiable barriers to breastfeeding, particularly among Black women with SLE.

Disclosure: L. Wolf, None; E. Hynd, None; s. Bray, None; D. Wilson, None; J. Oates, None; D. Kamen, None.
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Neuropsychological Outcome of Children Born to Women with Systemic
Sclerosis: Assessment Through a Self-administered Multidisciplinary
Questionnaire in a Monocentric Cohort

Eleonora Pedretti1, Laura Andreoli1, Liala Moschetti1, Cecilia Nalli1, Anna Molinaro2, Jessica Galli2, Elisa Fazzi2, Franco
Franceschini1, Angela Tincani3, Paolo Airò4 and Maria Grazia Lazzaroni1, 1Rheumatology and Clinical Immunology Unit,
ASST Spedali Civili and University of Brescia, Brescia, Italy, 2Unit of Child and Adolescent Neuropsychiatry, ASST Spedali
Civili and University of Brescia, Brescia, Italy, 3Rheumatology and Clinical Immunology Unit, ASST Spedali Civili and
University of Brescia, Gussago, Italy, 4Rheumatology and Clinical Immunology Unit, ASST Spedali Civili, Brescia, Italy
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Background/Purpose: In the last years, the rate of successful pregnancies has significantly increased in Systemic Sclerosis
(SSc)1 women. However, the long-term outcome of their children remains an unexplored issue. Our aim is to evaluate the
neuropsychiatric (NP) outcome of children born to SSc mothers.

Figure 1. Frequency of children with at least one NP alteration according to the 3 age subgroups.
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Methods: An ad-hoc questionnaire, regarding different aspects of child’s neurodevelopment (ND) (3 sections: childhood
[0-5 years]; scholar age [6-11 years]; adolescence [12-18 years]), was created and administered to female SSc patients
(ACR/EULAR 2013 criteria) attending our outpatient clinic during 2021 and who had at least 1 child. Children’s NP character-
istics were compared between 3 subgroups: A) born >10 years before SSc diagnosis; B) born £10 years before SSc diagno-
sis; C) born after SSc diagnosis. Results below are expressed as number/total number of answers collected for each question.

Results: 100 SSc women reported 189 pregnancies: 152 resulted in 154 live births (2 twin pregnancies, M/F=85/69). Deliv-
eries occurred at a median of 39 (36-40) weeks of gestation: 28% of preterm births and 6% of severe preterm births
(< 34 weeks of gestation). At least one NP alteration was reported in 42/119 (35%) subjects, more frequently in group B
(57%), as compared to group A (32%, p:0.07) and group C (28%, p:0.09) (Figure 1). Sleep irregularities were the most fre-
quently reported disorder (n=15). Comparisons between the 3 subgroups for each NP outcome are shown in Table 1: over-
all, a higher rate of NP alterations were reported in children of group B. A higher rate (12%) of severe preterm birth was
observed in babies born in group C. In addition, SSc mothers declared that 7/123 (6%) children underwent a NP evaluation
leading to a diagnosis in 3 cases: 1 cognitive delay, 1 learning disability (LD) and 1 autism spectrum disorder (ASD). These
children were born 1 and 5 years before and 3 years after SSc diagnosis, respectively.

Conclusion: Children born to SSc mothers had a frequency of major NP alterations (cognitive delay, LD, ASD) similar to
general pediatric population2. A higher frequency of minor ND disorders, especially sleep irregularities, was observed in

Table 1. Comparison of NP characteristics of the 154 children according to age subgroups: univariate analysis. Results are presented as number/
total number (%) of answers collected for each question. Variables were compared by Chi Squared/exact Fisher test. *p=0.03; � p=0.04; ^p=0.02.
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children within 10 years before maternal diagnosis, possibly suggesting an impact of maternal chronic disease on the rela-
tionship with child in the first years of life. To confirm these self-reported preliminary data, the extension of the study will con-
sist in a NP specialistic evaluation proposed to the offspring of SSc mothers aged £18 years.GILS (Gruppo Italiano Lotta
Sclerodermia) is kindly acknowledged for supporting the study with a grant.

Disclosure: E. Pedretti, None; L. Andreoli, GlaxoSmithKlein(GSK), Janssen, Novartis, UCB, Werfen; L. Moschetti,
None; C. Nalli, None; A. Molinaro, None; J. Galli, None; E. Fazzi, None; F. Franceschini, None; A. Tincani,
GlaxoSmithKlein(GSK), UCB; P. Airò, Bristol-Myers-Squibb, Boehringer Ingelheim, Roche, Jannsen, CSL Behring;
M. Lazzaroni, None.
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Health (NIH), Bethesda, MD, 5National Institutes of Health, Bethesda, MD
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Background/Purpose: Cyclophosphamide (CYC) has known cytotoxic effects on ovarian reserve and has been linked to
premature ovarian failure in systemic lupus erythematosus (SLE). The concurrent use of gonadotropin-releasing hormone
agonists (GnRHa) is postulated to preserve ovarian function by reducing the number of follicles exposed to CYC, but there
is paucity of data to establish its efficacy. We conducted a meta-analysis to summarize the effect of concurrent GnRHa
use in persevering ovarian function and pregnancy.

Methods: English language databases of PubMed, Embase and Cochrane were searched to include studies published
between 2000–2021. Studies in females with rheumatic diseases receiving concurrent GnRHa and CYC therapy to evaluate
ovarian preservation as defined by amenorrhea, follicle stimulating hormone, anti-mullerian hormone, or estradiol levels or
successful pregnancy were included (Table 1). We used a fixed effect, exact, Mantel-Haenszel approach to estimate the
overall odds ratio (OR) and associated 95% confidence intervals (95% CI) (Table 3).

Results: Seven studies with 218 female patients were included. The ovarian function was preserved in 125/132 (94.6%) of
women who received GnRHa concurrently with CYC compared to 50/86 (58%) of women who did not receive GnRHa
(OR = 10.3, CI = 4.83–36.29) (Table 2). The OR for pregnancy with GnRHa use =2.94 (CI = 1.04–9.89) (Table 4, Table 5).

Conclusion: Our results based on limited published studies suggest that concurrent GnRHa use preserves ovarian function
and increase odds of pregnancy. It can be considered for premenopausal SLE females receiving CYC. Long-term follow-up
studies are needed to establish the efficacy and safety of GnRHa use for ovarian preservation.
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Table 1. Summary of patient characteristics and POF incidence of eight studies regarding the efficacy of GnRH agonists GnRHa =
Gonadotrophin-releasing hormone agonist; CYC = cyclophosphamide; IM = intramuscular; SC = subcutaneous; POF = premature ovarian failure.
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Disclosure: K. Ejaz, None; D. Abid, None; P. Juneau, None; J. Chu, None; S. Hasni, None.
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Force Variability Among Individuals with Symptomatic Knee
Osteoarthritis: A Novel Computational Approach

Yvonne Golightly1, Siqi Xiang2, Elyse Borgert2, Liubov Arbeeva3, Richard Loeser2, Stephen Messier4, Amanda Nelson5

and J.S. Marron2, 1University of Nebraska Medical Center, Omaha, NE, 2University of North Carolina, Chapel Hill, NC,
3University of North Carolina Chapel Hill, Chapel Hill, NC, 4Wake Forest University, Winston-Salem, NC, 5University of
North Carolina at Chapel Hill, Chapel Hill, NC
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Background/Purpose: Abnormally applied forces across the knee during walking play a central role in knee osteoarthritis
(OA) disease pathways. Biomechanical data collected continuously during gait analysis are often presented as summary
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measures (e.g., peak), which overlooks the full range of the data. The purpose of this study was: 1) to identify distinct biome-
chanical patterns among people with symptomatic knee OA utilizing the full spectrum and richness of gait data, and 2) to
examine relationships between the modes of variation of vertical and anterior-posterior (AP) ground reaction force (GRF)
curves and baseline sociodemographic and clinical features.

Methods: Data were from the Intensive Diet and Exercise for Arthritis (IDEA) study, a clinical trial of exercise and weight loss
among 454 participants with symptomatic knee OA and a body mass index 27-37 kg/m2. Each participant walked over a
force plate three times per lower limb (right/left) at their self-selected pace. For analyses, we removed vertical and AP GRF
curves that lacked two distinct peaks. We used Angle-based Joint and Individual Variation Explained (AJIVE) to analyze
the shared variation between the GRF modes of variation data block and the patient-level features data block, which
included measures of sociodemographics, anthropometry, pain, physical function, gait, falls, self-efficacy, physical and
mental health, knee OA, inflammatory biomarkers, and comorbid conditions. We visualized the common normalized score
(CNS) loadings of the two data blocks using bar plots. We combined the corresponding principal component (PC) scores
of each GRF amplitude and phase mode of variation into one data block. We produced two curves visualizing the negative
and positive extremes (highest and lowest score for each PC) of all amplitude (curve height) and phase (curve timing) varia-
tions used in the GRF PC score data block for vertical and AP GRFs, using the CNS loadings as weights.

Results: The final analysis set included 2,394 curves from 431 participants. The first AJIVE joint component of the GRF PC
score data block showed that a faster walking speed was associated with more force upward and downward for the vertical
GRF and a faster backward (braking) and forward (propulsion) AP GRF (Figure 1, blue loadings and curves). For the second
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AJIVE joint component (Figure 2), reduced height of the first and second vertical GRF peaks occurred with a larger body size
(weight, BMI, waist and hip circumference, red loadings and curves); no notable differences were observed for the AP GRFs.
For the third AJIVE joint component (Figure 3), comorbidities (e.g., diabetes, hypertension) were related to later occurrence
of the first peak of vertical GRFs and greater magnitude of AP GRF peaks (blue loadings and curves).

Conclusion: These analyses confirm associations of greater peak vertical and AP GRFs with faster walking speed while also
providing new insights into the alterations of GRFs with body size and comorbid conditions. Future analyses will determine
how these GRF curve patterns change after the 18-month IDEA study interventions of exercise and weight loss, and how
these changes relate to clinical outcomes.

Disclosure: Y. Golightly, None; S. Xiang, None; E. Borgert, None; L. Arbeeva, None; R. Loeser, None; S. Messier,
None; A. Nelson, None; J. Marron, None.
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Development of a Theory-based Educational Intervention for Fatigue in
Systemic Lupus Erythematosus (SLE) Using Human-centered Design
Methodology

Shanthini Kasturi1, Stephanie Tate2, Thomas Farrar3, Lisa Mandl4, Amy LeClair1, Faye Chiu5, Monique Gore-Massy6, Iris
Navarro-Millan7 and Sara Folta8, 1Tufts Medical Center, Boston, MA, 2Tufts University School of Medicine, Boston, MA,
3Tufts University School of Medicine, Portland, 4Hospital for Special Surgery, New York, NY, 5N/A, New York, NY, 6Covid-
19 GRA, West Orange, NJ, 7Weill Cornell Medicine, New York, NY, 8Tufts University, Boston, MA
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Background/Purpose: Fatigue is a top concern of individuals with SLE and is a leading cause of work impairment and dis-
ability in this population. Although fatigue affects over 90% of patients with SLE over the course of their illness, it is often not
systematically addressed during medical visits. Both patients and physicians cite a need for patient support, including infor-
mation on the drivers of fatigue and self-management strategies. To address this gap, we developed a theory-based
patient-centered educational intervention focused on fatigue in patients with SLE

Table 1. Socio-demographic characteristics of interview participants (n=10)
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Methods: The educational intervention was developed using human-centered design methodology by a multi-disciplinary
team including two patient stakeholders. Patient perspectives and needs around managing fatigue in SLE were explored
in the “inspiration” phase through literature review, focus groups, and informal conversations with patients. In the “idea-
tion” phase, barriers in fatigue knowledge and skills were identified and formulated as questions from the patient perspec-
tive. Questions were iteratively refined with the input of the patient stakeholders and organized into modules that defined
the scope of the educational intervention. Modules consisted of evidence-based answers to the patient-oriented ques-
tions and incorporated: 1) core principles of adult education, including discrete learning objectives and self-assessment
questions and 2) constructs from the self-determination theory of motivation, emphasizing autonomy, competence, and
relatedness. They were presented as infographics, using plain language with attention to health literacy. Modules were

Figure 1. Educational Modules Feedback Capture Grid

Table 2. Patient Ratings of Educational Materials
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reviewed in in-depth interviews and surveys by patients with SLE, purposefully sampled around age, sex, race, ethnicity,
and disease duration. Interviews were recorded, transcribed, and analyzed using a rapid analysis protocol and feedback
capture grid.

Results: An educational intervention covering four topics with over twenty patient-oriented questions was developed and
iteratively refined with the input of patient stakeholders. Topics included: 1) Fatigue and Lupus; 2) Managing Fatigue in Lupus
(Fatigue Modules); 3) Physical Activity and Lupus; and 4) Moving More with Lupus (Physical Activity Modules). Ten individ-
uals with SLE (Table 1) provided feedback on the intervention. Participants rated the modules positively and were highly likely
to recommend them to others with lupus (Table 2). They praised the clarity, engaging tone, and graphics of the modules and
suggested adding emphasis on pacing and validation of fear related to exercise, and creating options for variable color
schemes and translation into multiple languages for different audiences (Figure 1).

Conclusion: We developed a theory-based educational intervention addressing fatigue in SLE using a patient-engaged,
human-centered design approach. Feedback obtained from the “ideation” phase will inform intervention refinement and
pilot testing (“implementation”) to assess efficacy in improving knowledge, skills, and fatigue in individuals living with SLE.

Disclosure: S. Kasturi, GlaxoSmithKlein(GSK); S. Tate, None; T. Farrar, None; L. Mandl, Pfizer; A. LeClair, None;
F. Chiu, None; M. Gore-Massy, Aurinia Pharmaceuticals, Janssen, Bristol-Myers Squibb(BMS); I. Navarro-Millan,
Sweden Orphan Biovitrum (SOBI); S. Folta, None.
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Schaefer6, Charles Eaton7 and Ming Zhang8, 1Wentworth Institute of Technol, Boston, MA, 2Pace University, New York,
NY, 3Shandong University, Qing Dao, Shandong, China, 4Tufts Medical Center, Westborough, MA, 5Tufts Medical Center,
Arlington, MA, 6Brigham and Women’s Hospital, Boston, MA, 7Brown University, Pawtucket, RI, 8Boston University,
Westford, MA
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Background/Purpose: Hand osteoarthritis (OA) can be assessed visually through radiographs using Kellgren and Law-
rence (KL) system. However, the KL grading system is not fully objective and cannot distinguish minor differences. Although
joint space width (JSW) measuring compensates for these disadvantages, current semi-automated JSW measurement
methods are time-consuming and financially costly. In this abstract, we introduced a machine learning (ML) approach, which
employs two multi-output regression convolutional neural networks (CNNs) to automatically measure JSW in 5 subregions
on each finger joint (12 joints from a hand radiograph).

Methods: We selected 3,591 hand X-rays from the Osteoarthritis Initiative (OAI). We first used our previously developed
automated joint detection pipeline to identify 41,060 joints. An existing semi-automated labeling method was used to estab-
lish the ground truth for training and testing. In this study, we used a total of 10,845 distal interphalangeal (DIP) joints, includ-
ing 576 DIP joints that we selected as a testing set for the MLmodel method. We then split the other DIP joints (10,269) into a
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training set and a validation set by a ratio of 0.8 for training and 0.2 for validation. The ML method took the X-ray finger joint
segmentation (measurement region) and the KL grade as input. Next, the ML method measured five JSW measurements
directly using two multi-output regression CNN models: The non-OA model for KL grade 0 or 1, and the OA model for KL
grade 2 to 4. Both models were built on top of regular VGG-19 architecture. We trained each model for 1,000 epochs using
Mean Square Error (MSE) as the loss function and optimized using Adaptive moment estimation (Adam) with a learning rate
of 10-5.

Results: Table 1 lists the Pearson correlation (r), MSE, and average JSW in millimeters for the ML method along with the
ground truth from the semi-automated software. The method achieved the highest correlation coefficient of 0.89 and the
smallest MSE of 0.013 mm for the KL=0 group. In general, the ML method performs better in healthy (KL= 0� 1) compared
to severe (KL= 3 � 4) joints.

Conclusion: JSW measurement is oftentimes more applicable for examining hand OA than the KL system because of its
ability to monitor small positive or negative changes. In this study, we reported an ML-based approach to obtain five JSW
measurements automatically from the radiographs, which is more efficient than the current method. The method achieves
good correlation and small MSE with the manual JSW among hands with no or minimal hand OA. This work has the potential

Figure 1 Automated JSW measurement using multi-output regression Convolutional neural networks

Table 1: Result of JSW Measurement using ML
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to improve the efficiency of hand OA research studies. In future studies, we will extend the ML models to measure proximal
interphalangeal and metacarpophalangeal finger joints.

Disclosure: Z. Chang, None; J. Shan, None; Y. Wang, None; X. Sun, None; J. Driban, Pfizer, Eli Lilly; T. McAlindon,
Biosplice Therapeutics, Inc, Remedium-Bio, Organogenesis, Pfizer, Kolon Tissue Gene, Seikugaku; J. Duryea, None;
L. Schaefer, None; C. Eaton, None; M. Zhang, None.
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Background/Purpose: Musculoskeletal disorders are the most prevalent health conditions in the U.S. resulting in financial
and social burdens, especially in underserved communities. There are also significant musculoskeletal health disparities that
exist with specific groups (i.e., women, older adults, racial/ethnic minorities) being disproportionately affected. In 2022, HSS
implemented a community based participatory research (CBPR) approach to assess musculoskeletal health needs of the
community, identify health disparities, and implement community initiatives to address unmet needs.

Methods: In facilitating this CBPR approach, HSS partnered with community members and community-based organiza-
tions, city/state agencies and universities, to develop and implement a Community Health Needs Assessment. To assess
the needs of our community, we used a mixed-method approach. For quantitative data, we implemented a community sur-
vey in four languages (i.e., English, Spanish, Chinese & Russian) to assess health status and quality of life; health behavior
and lifestyle; use of and access to care; health education needs and socio-demographics. For qualitative data, we con-
ducted key informant interviews with 22 community partners serving diverse communities. For our recruitment strategy,
we oversampled underserved and diverse populations and utilized text messages to engage our underserved patients
and community members.

Results: We received over 18,000 responses to our community survey with 57% representing a diverse and underserved
population. Osteoarthritis was the leading musculoskeletal condition reported with significant disparities found among
respondents >60 years, females, Non-Hispanics & Caucasian/Whites, and those with high socio-economic status
(p≤0.001). Lack of confidence in managing musculoskeletal conditions and educational awareness in managing these con-
ditions were significant gaps among underserved community members. Two weeks of more of poor mental health was
reported among those diagnosed with Fibromyalgia, chronic pain, and Gout (p≤0.01). For pain management, most respon-
dents from underserved communities reported using prescription opioid to manage pain specifically those with diagnosed
with fibromyalgia, rheumatoid arthritis, chronic pain, lupus and osteoarthritis (p≤0.001). Themes from key informant inter-
views with community partners revealed back, pain and falls as significant musculoskeletal health needs while pain emerged
as significant themes for barriers to improving musculoskeletal health.
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Conclusion: Broad community engagement with community members and community partners as well as a tailored sam-
pling strategy was crucial to the success of any CBPR approach in assessing the health needs of the community and iden-
tifying areas where health disparities exist. These results will enable us to raise awareness about health disparities that
continue to affect our diverse and underserved populations and inform community-based initiatives in addressing significant
musculoskeletal health needs and promoting health equity.

Disclosure: T. Adeniran, None; B. Trieu, None; S. Goldsmith, None; L. Robbins, None.
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Background/Purpose: Cutaneous lupus eyrthematosus (CLE) is frequently refractory to immunosuppressive therapies
including B-cell depletion, but response varies by morphology with the chronic discoid (DLE) subtype being particularly
resistant. Local production and response to type-I interferon (IFN-I) is implicated in all subtypes of CLE and therapeutic
blockade of the IFN-I receptor with anifrolumab has shown benefit on mucocutaneous SLE in clinical trials.

Response to anifrolumab in recalcitrant CLE and by specific lesion subtype have not yet been described. It is also unclear
whether cutaneous responses are dependent upon direct effects on IFN-I signaling or subsequent downstream effects on
other immune functions regulated by IFN-I. We hypothesise that the efficacy of anifrolumab will differ dependent on the rel-
ative contribution of direct IFN-I effects vs. the downstream immunostimulatory effects of IFN-I on other immune functions.
Here we evaluate the effect of anifrolumab on (i) rituximab-refractory CLE; (ii) on DLE; (iii) to compare clinical responses with
IFN-specific biomarkers and transcriptomic evaluation of broader immune responses; (iv) to compare early and late immuno-
phenotypic and clinical responses.

Methods: SLE patients with active recalcitrant CLE received anifrolumab 300 mg IV every 4 weeks and evaluated using the
Cutaneous lupus erythematosus disease area and severity index (CLASI) and dermatology life quality index (DLQI). Fluores-
cence intensity of tetherin (CD317), a cell surface interferon biomarker, was evaluated by multiparameter flow cytometry of
peripheral blood mononuclear cells (PBMCs). Validated IFN-Scores, in addition to gene expression scores annotated to
Inflammation, Myeloid lineage and Plasmablasts modules, were measured in PBMCs using customised Taqman array at
serial time points.

Results: 7 patients (DLE n=5, chillblain / nodular vasculitis n= 1, subacute CLE n=1) have commenced therapy. Median
number of previously failed standard therapies is 6, including rituximab in 6/7 patients, belimumab in 2/7 and thalidomide
in 4/7. Three patients required long-term oral prednisolone >10 mg daily. Median baseline CLASI activity score was
17 and DLQI was 17/30.
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Rapid clinical responses were evident at 1 month, with more rapid effects observed in patients with SCLE and DLE com-
pared with chillblain lesions. Median fall in CLASI activity score at 1 month was 6 points with a median percentage change
from baseline of 31%. All had achieved as ≥50% reduction in CLASI activity score by 3 months. In all patients, a rapid and
marked suppression of IFN-Score-A (mean difference 2.92, p< 0.01) and plasmablast tetherin (p=0.01), was evident by
1 month. Small and variable downward trends were observed in Inflammation- and IFN-Score-B (p=0.06), Myeloid
(p=0.27) and Plasmablast (p=0.15) -annotated gene expression scores.

Conclusion: These preliminary results suggest that anifrolumab: (i) may be effective in highly recalcitrant and rituximab-
resistant CLE, (ii) is effective in DLE; (iii) rapidly suppresses IFN-I response, but with lesser effects on non-IFN immune bio-
markers and (iv) early direct effects on IFN-I are associated with rapid clinical response.

Disclosure: L. Carter, None; Z. Wigston, None; J. Arnold, None; P. Laws, Amgen, Celgene, Eli Lilly, Sanofi, Janssen,
AbbVie/Abbott, Bristol-Myers Squibb(BMS), UCB.
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Background/Purpose: SLE has been associated with expression of type I IFN gene signatures (IFNGS).1 Anifrolumab, a
monoclonal antibody binding IFN receptor subunit 1, inhibits downstream type I IFN signaling. Anifrolumab treatment has
resulted in favorable clinical outcomes (including BICLA and CLASI responses and oral glucocorticoid [GC] tapers) in adult
patients with moderate to severe SLE despite standard therapy in 2 phase 3 trials, TULIP-1 and TULIP-2.2,3 The objective
was to identify pharmacodynamic (PD) biomarkers associated with anifrolumab vs placebo treatment using proteomic
assessments of longitudinal plasma samples from TULIP-1.

Methods: Plasma samples from 316 patients fulfilling the 1997 ACR criteria for SLE in TULIP-1 were assessed for 96 proteins
using multiplexed Luminex assays (86 analytes) and Simoa technology (n=10). Of 96 proteins assayed, 85 were ≥ the lower
limit of quantitation in ≥50% of samples; 4 were removed from analysis due to significant baseline imbalances across treatment
allocations. Principal component analysis indicated 4 sample outliers, which were removed from further analyses. A longitudinal
mixed effect model was used to test whether 1-year trajectories of protein levels were statistically different between anifrolumab
and placebo groups. Multiple testing of 81 proteins was accounted for using the Benjamini-Hochberg False Discovery Rate
(FDR) procedure (0.05 threshold); analyses were adjusted for SLEDAI-2K, oral GC dose, age, sex, race, and BMI.

Results: Patient demographics and baseline characteristics are shown in Table. Proteomic analysis revealed 36 of 81 proteins
statistically associated with high IFNGS at baseline. Of these 36, 33 proteins were upregulated in IFNGS-high vs IFNGS-low
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patients. Longitudinal assessment of 1-year trajectories of 81 protein levels identified 16 proteins differentially impacted by ani-
frolumab vs placebo treatment (Figure, A). Proteins most strongly influenced by anifrolumab exposure included MCP-2,
TRAIL-R3 (all FDR < 1e-8), and CD163, TNF-α, β2M, MMP‑9, and Eotaxin-2 (all FDR < 1e-4). In IFNGS-high patients, anifrolu-
mab treatment was associated with larger numbers of proteins (n=29) with significantly different trajectories vs placebo (Figure,
B); however, the most significantly impacted proteins were the same as in the overall population. Observed proteomic PD
impact of anifrolumab corresponds to multimodal type I IFN pathway effects, including suppression of T/B cell cytokines
(BAFF, IFN-γ), innate cell chemokines and receptors (MCP-2, Eotaxin-2), and upregulation of antiapoptotic factors (TRAIL-
R3, IL-1RII); this expands and corroborates results from an analysis of samples from the phase 2 anifrolumab study.4

Conclusion: We provide evidence that anifrolumab significantly suppresses type I IFN-stimulated proteins involved in T, B,
and innate cell activation and chemotaxis. Our results contribute to a deeper understanding of how anifrolumab affects SLE
disease activity.

References:

1. Crow MK. Curr Opin Rheumatol. 2014;26:467–74.
2. Furie R. Lancet Rheumatol. 2019;1:e208–19.
3. Morand EF. N Engl J Med. 2020;382:211–21.
4. Casey KA. Lupus Sci Med. 2018;5:e000286.
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line, Asahi-Kasei; W. White, AstraZeneca; D. Sinibaldi, AstraZeneca, Neuraly; P. Brohawn, AstraZeneca;
M. Lazarus, AstraZeneca, Novartis; N. Ferrari, AstraZeneca; R. Tummala, AstraZeneca; H. Al-Mossawi, AstraZe-
neca; A. Nogueria da Costa, AstraZeneca; D. Muthas, AstraZeneca; M. Ramaswamy, AstraZeneca.
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Background/Purpose: Renal flares contribute substantially to morbidity, renal survival and death in systemic lupus erythe-
matosus (SLE). Identification of pharmacological strategies for the prevention of renal flares is a key unmet need in SLE
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treatment. In the present study, we tested the hypothesis that the use of belimumab and antimalarial agents (AMA) protects
against the development of renal flares.

Methods: We pooled data from the BLISS-52, BLISS-76, BLISS-SC and BLISS-Northeast Asia (NEA) randomised clinical
trials of belimumab (N=3225). Serologically active SLE patients with active disease were recruited and followed for 52 weeks
in BLISS-52, BLISS-SC and BLISS-NEA and for 76 weeks in BLISS-76; patients with active severe lupus nephritis (LN) were
excluded. Patients were allocated to receive intravenous (IV) belimumab 1 mg/kg (N=559), IV belimumab 10 mg/kg
(N=1033), SC belimumab 200mg (N=556) or placebo (N=1077) in addition to standard therapy. The outcome of the present
post-hoc analysis was development of renal flares, defined as a reproducible (i) increase in proteinuria to >1 g/day if the
baseline value was < 0.2 g/d; >2 g/day if the baseline value was 0.2–1.0 g/d; or >2 times the baseline value if this was
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>1g/d, (ii) increase in serum creatinine ≥20% or 0.3 mg/dL, accompanied by proteinuria, haematuria or red blood cell (RBC)
casts, or (iii) new haematuria of glomerular origin, accompanied by proteinuria or RBC casts. The hazard of renal flare was
assessed with Cox proportional hazards regression models. Analyses were adjusted for age, sex, ethnicity, previous renal
involvement, baseline proteinuria and glomerular filtration rate, and use of glucocorticoids and immunosuppressants.

Results: Demographic and clinical characteristics are shown in Table 1. The proportion of patients presenting a renal BILAG
A–D at baseline was 54.6%. In the pooled population, 192 patients developed a renal flare after a median of 141 days. In
multivariable Cox regression analysis, use of AMA was associated with a lower risk of renal flares (hazard ratio [HR]: 0.66;
95% confidence interval [CI]: 0.49–0.88; p=0.005). Compared with placebo, the risk of renal flares was lower among
patients receiving IV belimumab 1 mg/kg (HR: 0.45; 95% CI: 0.25–0.81; p=0.007), but not IV belimumab 10 mg/kg (HR:
0.79; 95% CI: 0.57–1.09; p=0.148) or SC belimumab 200 mg (HR: 0.93; 95% CI: 0.58–1.47; p=0.749). In subgroup analy-
ses including patients with renal BILAG A–D at baseline, these negative associations with renal flares held true for the use of
AMA (HR: 0.67; 95% CI: 0.49–0.92; p=0.013) and IV belimumab 1 mg/kg (HR: 0.45; 95% CI: 0.24–0.87; p=0.017).

Conclusion: Low-dose belimumab and AMA were independently associated with a lower risk of renal flare in patients with
active SLE from a clinical trial setting. Add-on high-dose belimumab has been approved for the treatment of active LN; the
inability to show a protective effect of high-dose belimumab against renal flares in the present study implies that proteinuria
levels may have to be considered for dose-adjustment of belimumab in clinical practice, and that investigation of the effect of
intermediate doses of belimumab bears merit.

Disclosure: A. Gomez, None; S. Jägerback, AstraZeneca; C. Sjöwall, None; I. Parodis, GlaxoSmithKlein(GSK),
Amgen, AstraZeneca, Aurinia Pharmaceuticals, Eli Lilly, Gilead, Janssen, Novartis, Roche.
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Background/Purpose: Serological and cellular biomarkers are used in clinical practice to guide the management of SLE.
Increased levels of anti-dsDNA and decreased levels of complement are often associated with active disease, and predictive
of disease flares and progression.1,2 The monoclonal antibody BEL (approved for SLE and LN) inhibits B-lymphocyte stim-
ulator and has been shown to improve biomarkers in individual studies.3 This analysis used pooled data from five studies to
evaluate the effects of BEL on B-cells and various serological biomarkers (Igs, autoantibodies, complement) in a large pop-
ulation of adult patients (pts) with SLE.
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Table. B-cell and serological biomarker levels, median percent change from baseline at Wk 52 (mITT population). *Patients with a baseline value of
zero were excluded from analysis at Wk 52; †a p-value of <0.05 was considered significant; ‡covariates for the ANCOVA were treatment group,
study, baseline B-cell value or baseline complement value, and baseline SELENA-SLEDAI score; §among patients who were positive at baseline.
ANCOVA, analysis of covariance; mITT, modified intent-to-treat; SELENA, Safety of Estrogens in Systemic Lupus Erythematosus National Assess-
ment
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Methods: The Be-SLE integrated, post hoc analysis assessed data from five double-blind, placebo (PBO)-controlled BEL
studies: BLISS-76, BLISS-52, BLISS-NEA, BLISS-SC, and EMBRACE. In all studies, pts with active SLE received BEL
(10 mg/kg intravenously or 200 mg subcutaneously) or PBO, plus standard therapy. Median percent changes (interquartile
range [IQR]) from baseline over 52 weeks (Wks) were reported for B-cells, Igs, autoantibodies and complement. Wilcoxon
rank sum tests (for Igs and autoantibodies) and analysis of covariance (for B-cells and complement) were used to determine
statistical differences between BEL- and PBO-treated groups.

Results: In total, 1869 and 1217 pts received BEL and PBO, respectively. Most were female (BEL, 95%; PBO, 94%) and of
Asian, White, or Black African ancestry (BEL, 37%, 32%, and 22%; PBO, 33%, 36%, and 19%, respectively), with a mean
(SD) age of 36.7 (11.4) and 37.4 (12.0) among BEL- and PBO-treated pts. Levels of B-cells, Igs, autoantibodies, and com-
plement generally showed larger median (IQR) percent changes among pts receiving BEL versus PBO (Table). For example,
CD19+ total B-cells (BEL, -55.8% [-73.9, -25.6]; PBO, -10.1% [-39.7, 29.1]), naïve CD20+ CD27- B-cells (BEL, -70.0%
[-83.1, -49.2]; PBO -10.4% [-38.7, 31.7]) and IgM (BEL, -29.5% [-40.2, -18.8]; PBO, -3.2% [-15.4, 9.9]) had significantly
greater reductions with BEL than PBO at Wk 52 (all p< 0.0001). Levels of anti-dsDNA (BEL, -30.0% [-61.8, 0.0]; PBO,
0.0% [-37.5, 0.0]), anti-Sm (BEL, -49.5% [-66.7, -22.2]; PBO, -29.9% [-49.3, -4.2]) and anti-RNP (BEL, -55.0% [-71.0,
-26.2]; PBO, -24.6% [-47.2, 0.0]) had significantly greater reductions with BEL versus PBO at Wk 52 (all p< 0.0001). Pts
receiving BEL also showed a significant increase in levels of complement versus PBO (Table). Changes in B-cells and these
serological biomarkers were observed as early as Wk 8 (data not shown).

Conclusion: BEL treatment showed significant improvements in serological biomarkers (including reductions in autoantibodies
and increased complement) and B-cell populations versus PBO. Improvements in autoantibodies were observed by Wk 8 and
continued to improve over 52 weeks. By combining multiple studies, this analysis provides insights using a larger dataset than
would otherwise be available and confirms the benefits of BEL on biomarkers in a large, pooled population.

Funding: GSK

References 1Capecchi R, et al. Rheumatology (Oxford). 2020;59:v12–v18 2Bertsias G, et al. EULAR Textbook on
Rheumatic Diseases. 2012;5:476–505 3Levy RA, et al. Lupus. 2021;30:1705–21
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Background/Purpose: The results from the BEAT-lupus trial comparing belimumab vs placebo, both after rituximab in sys-
temic lupus erythematosus (SLE) have recently been reported (1). We sought to identify biomarkers of response to belimu-
mab after rituximab to aid a personalised approach to therapy.

Methods: Conventional and machine learning methodologies were adopted to analyse the immune profile (relevant serum
autoantibodies and cytokines, peripheral blood RNA expression, B cell flow cytometry) of the 52 patients recruited to the
BEAT-lupus trial to identify biomarkers of major clinical response (MCR, defined as reduction to BILAG C in all domains, ste-
roid dose of ≤7.5mg/day & SLEDAI≤2, without anti-dsDNA antibody component) at 52 weeks and investigate the dynamics
of B-cell repopulation.

Results: Baseline serum IgA2 anti-dsDNA antibody levels emerged as the only positive predictor of attaining a MCR at
52 weeks in belimumab treated patients (AUROC 0.8, 95% confidence interval [CI] 0.7-1.0), but negatively predicted a
MCR in the placebo arm (AUROC 0.2, 95%CI 0.1-0.4). The difference in achieving a MCR between belimumab and placebo
was 48% (95%CI 10% to 70% - in favor of belimumab) in patients with elevated serum IgA2 anti-dsDNA antibody levels
compared to 13% (95%CI -15% to 38%) overall. Patients with a high baseline serum IL-6 were less likely to achieve an
MCR irrespective of therapy (OR 0.4, CI 0.2-0.9, p=0.033).Principal component analysis identified serum IgA2 anti-dsDNA
antibody levels as the top-ranked contributor to longitudinal variance in the immune profiles of patients treated with belimu-
mab, whereas there was minimal longitudinal variance in the immune profiles of placebo treated patients (Figure 1A-B).
Serum IgA2, but not IgA1, anti-dsDNA antibody levels decreased only in those patients treated with belimumab, but not pla-
cebo, who achieved an MCR, falling by 78% from baseline (Figure 2A-B) Although IgG anti-dsDNA antibody levels were
reduced following belimumab therapy there was no association with MCR. The number of circulating IgA2 (but not IgA1 or
IgG) plasmablasts were significantly reduced at 52 weeks following belimumab therapy compared to placebo (p=0.032).
Activated naïve, activated switched memory and double-negative memory B cell numbers were lower (p< 0.001, 0.032,
0.021 respectively) at 52-weeks in belimumab treated patients compared to placebo. In contrast, belimumab increased
the number of unswitched memory B cells (p=0.045) and anergic naïve B cells (p=0.046) compared to placebo at 52 weeks.

Conclusion: Belimumab after rituximab targets IgA2 anti-dsDNA antibody production and favours formation of anergic/
resting B cells while reducing potentially pathogenic B-cell subsets. These results not only indicate how belimumab acts to
restore healthy B-cell immunologic homeostasis after rituximab therapy in SLE but also targets a specific autoantibody sub-
class that could act as an easily assayed predictive biomarker of clinical response to belimumab after rituximab combination
therapy.

Figure 1A-B: Principal component analysis of longitudinal changes in immune profiles through to 52 weeks split into treatment groups for visuali-
zation purposes. (A) Each dot in the top panel represents a patient; and in the bottom panel population densities stratified by treatment and time-
points are shown. First 2 principal components (PC) described 65.3% of the variance. (B) Contributions of top 10 variables loading weights in PC1.
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Sanofi, MGP; M. Ehrenstein, GlaxoSmithKlein(GSK).

Figure 2A-B: Belimumab after rituximab decreased serum IgA2 anti-dsDNA antibody levels only in patients with SLE responding to this combina-
tion therapy. Longitudinal change in serum (A) IgA2 anti-dsDNA, and (B) IgA1 anti-dsDNA antibody levels stratified by treatment response in beli-
mumab, and placebo treated group from baseline. A longitudinal linear mixed-effect model was fitted with random patient effect to account for
clustering by patients and fixed effect of treatment group intercepting with trial times and adjusted for screening values, age, gender, concomitant
mycophenolate (yes or no), and prednisolone dose at respective time points to calculate expected difference at 24 and 52 weeks. Estimated mean
with 95% confidence intervals and number of patients at each time points (n) are shown; p values at weeks 24 and 52 are provided.
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Background/Purpose: Mucocutaneous manifestations affect >80% of patients (pts) with SLE and can contribute to their
poor quality of life through unwanted attention, self-consciousness, emotional symptoms, and functional decline.1,2 There
is emerging evidence that belimumab (BEL), in addition to standard therapy (ST), improves mucocutaneous manifestations
of SLE.3 This large, integrated analysis further explored the effects of BEL on SLE disease activity within specific manifesta-
tions in the mucocutaneous system and vasculitis.

Methods: This post hoc analysis pooled data from five, Phase 3, randomized, placebo-controlled BEL trials (GSK Studies
BLISS-76, BLISS-52, BLISS-NEA, BLISS-SC, and EMBRACE). Adults with SLE and a SELENA-SLEDAI score of either ≥8
(BLISS-NEA, BLISS-SC, EMBRACE) or ≥6 (BLISS-52, BLISS-76), with no selection or exclusion for any specific type of skin
or vasculitic lesion at screening, were randomized to either BEL (10 mg/kg/month intravenously or 200 mg/week

Table 1. Patient demographics and clinical characteristics at baseline (modified intention-to-treat population, N=3086). *Age was imputed when
full date of birth was unavailable. †A=requires disease modifying treatment, B=mild reversible problems requiring only symptomatic therapy,
C=stable mild disease, D=previously affected but currently inactive, E=system never involved.

1933



subcutaneously) or placebo (PBO), plus ST. The effect of BEL vs PBO on disease activity within the mucocutaneous organ
system and vasculitis was measured every four weeks in the modified intention-to-treat population using items from both the
SELENA-SLEDAI and the BILAG indices. Treatment differences in item resolution at Week 52 in pts with the item present at
baseline (BL) were analyzed using Fisher’s exact test, provided there were at least 20 pts per arm with the item pres-
ent at BL.

Results: Of 3086 included pts (BEL, n=1869; PBO, n=1217), 94.4% were female, mean (standard deviation) age was 37.0
(11.6) years (Table 1). Most pts had mucocutaneous manifestations at BL (SELENA-SLEDAI, 85.0%; BILAG [category A
or B, moderate or severe activity]: 59.6%) (Table 1). At Week 52, significantly more BEL than PBO pts experienced improve-
ments in SELENA-SLEDAI (59.4% vs 49.2%; treatment difference vs PBO 10.3%; p< 0.0001) and BILAG (54.1% vs 43.1%;
treatment difference vs PBO 11.0%; p< 0.0001) mucocutaneous domains. Significant treatment differences were found in
favor of BEL at Week 52 for four SELENA-SLEDAI items (vasculitis, rash, alopecia, and mucosal ulcers) and nine BILAG
items (mild maculopapular eruption, localized active discoid lesions, mild alopecia, small mucosal ulceration, malar

Table 2. Proportions of patients demonstrating resolution in SELENA-SLEDAI and BILAG mucocutaneous and vasculitis items at Week 52 in
patients with the item present at baseline (modified intention-to-treat population; N=3086). *Post hoc analyses of pooled data were not sufficiently
powered to examine the treatment effect of BEL on individual items and adjustments were not made for multiple comparisons; nominal p-values
are provided for pairwise comparison of results between the BEL and PBO group.
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erythema, subcutaneous nodules, swollen fingers, major cutaneous vasculitis [including ulcers], and minor cutaneous vas-
culitis). For SELENA-SLEDAI, the largest BEL vs PBO treatment difference (25.4%) was for the vasculitis item (p<0.0001)
and for BILAG; the largest BEL vs PBO treatment difference (34.1%) was for the major cutaneous vasculitis item
(p=0.0039; Table 2).

Conclusion: Compared with ST alone, pts with SLE treated with BEL plus ST experienced significant improvements in spe-
cific manifestations of the mucocutaneous organ systems and vasculitis. This large integrated analysis of five Phase 3 clinical
trials supports the efficacy of BEL in common mucocutaneous manifestations of SLE.Funding: GSKReferences1Justiz
Vaillant AA, et al. In: StatPearls. Treasure Island (FL): StatPearls Publishing. 20222Yan D, et al. Lupus Sci Med. 2021;8:
e0004443Tanaka Y, et al. Mod Rheumatol. 2020;30:313–20
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(GSK); J. Harris, GlaxoSmithKline; B. Rubin, GlaxoSmithKline (GSK); N. Fox, GlaxoSmithKline (GSK),
GlaxoSmithKlein(GSK); R. Levy, GlaxoSmithKline (GSK); V. Werth, GlaxoSmithKline, CLASI.

Abstract Number: 0980

The Effect and Outcomes of HCQ Alone and in Combination with Anti-
Depressants on QTc

Kourtney Rudzinski1, Zaina Shahid2, Yasin kanakrieh2, Saloni Goyal2, Kyle Shaak2 and James Ross3, 1Lehigh Valley
Health Network, Tatamy, PA, 2Lehigh Valley Health Network, Allentown, PA, 3lvhn, Macungie, PA

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (0974–1003) SLE – Treatment Poster II
Session Type: Poster Session B
Session Time: 9:00AM–10:30AM

Background/Purpose: Hydroxychloroquine (HCQ) has faced increased scrutiny during the COVID pandemic for its association
with QTc prolongation. In our field, patients are commonly on antidepressant medications that can further increase these risks.
Our goal in this study was to see if HCQ in combination with antidepressants was associated with increased risk of QTc prolon-
gation or increased life-threatening arrhythmias or sudden cardiac death (SCD). We have also gathered data on confounding vari-
ables such as concomitant use of anti-arrhythmics, antibiotics, antifungals, as well as the presence of CHF and CAD.

Methods: A retrospective chart review from March 15 2015 to May 12 2021 gathered 949 records of patients on HCQ for
more than 1 month, over the age of 18, and with an EKG documented while on HCQ. Descriptive statistics were used to
summarize the demographic characteristics of the study sample, including patient demographics and clinical baseline char-
acteristics. The primary analysis of the study was a two-step process utilizing the chi-square test of independence and bino-
mial logistic regression. Chi-square analyses were used to test for associations between demographic and clinical variables
and the outcome of a prolonged QTc. Variables that were included in this stage were gender, race, ethnicity, actively taking
antidepressants, actively taking anti-arrhythmics and renal and/or hepatic disease. If bivariate analysis resulted in a p-value
less than 0.25 the variable was included in logistic regression analysis. Additional chi-square tests were used to compare
a diagnosed prolonged QTc based on antidepressant prescription, as well as renal or hepatic disease.
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Results: All variables included in the logistic regression model were found to be significantly associated with a prolonged
QTc at the 5% significance level: CAD, CHF, actively taking antidepressants, actively taking anti-arrhythmics and renal
and/or hepatic disease. The odds of having prolonged QTc while on HCQwas highest among those taking anti-arrhythmics,
followed by those with CHF, then presence of hepatic or renal disease, then presence of CAD, and lastly followed by patients
on antidepressants. The electrolyte abnormality most frequently associated with prolonged QTc was hypokalemia. Patients
taking antidepressants had a significantly higher chance of a prolonged QTc but no significant difference was seen for life-
threatening arrhythmia or SCD.

Conclusion: While our study did have limitations, it demonstrated that antidepressant use with HCQ was associated with
prolonged QTc but did not increase life-threatening arrhythmias or SCD. Our results showed the highest risks for QTc pro-
longation were in patients on anti-arrhymthics, followed by patients with CHF, and then patients with hepatic or renal dis-
ease. Therefore, special considerations might need to be considered in these populations. Future studies can assess
benefits of baseline EKGs to determine if adding HCQ results in new or worsening QTc in higher risk populations.
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Background/Purpose: The effect of hydroxychloroquine (HCQ) on QTc interval in patients with rheumatic diseases is under
scrutiny since the COVID-19 pandemic, however studies have shown conflicting data.The aim of this study is to investigate
the effect of HCQ on QTc prolongation in SLE and RA patients.

Methods: A retrospective cohort of adult patients with SLE and RA was constructed from December 1, 2014 to September
30, 2020 using electronic health records (EHR). RA was defined as ICD 10 codes M05 or M06 and SLE defined as ICD10
M35 by a rheumatologist during the study period. Patients were categorized as HCQ users or nonusers and had at least
one EKG during the study period with reported QTc interval. The primary outcome was incidence of QTc prolongation
defined as ≥450ms based on the Heart Rhythm Society guidelines. We analyzed data using Chi square test to estimate risk
of QTc prolongation among HCQ users and nonusers.

Results: The study included 145 patients with RA and QTc data, of which 48 were HCQ users (33%) and 97 were nonusers
(67%). There were 69 patients with SLE and QTc data, of which 47 were HCQ users (68%) and 22 were nonusers (32%).
Majority of the study population was Caucasian and female. The mean HCQ dose in users with RA was 250mg, and in users
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with SLE was 276mg. The mean QTc in RA users was 446ms as compared to 437ms in nonusers. The mean QTc in SLE
users was 456ms as compared to 447ms in nonusers. Table 1 and 2 highlight the demographics of our study population.

35% RA and 55% SLE HCQ users had prolonged QTc ( >450ms). The statistical analyses was unadjusted and showed an
increased but non-significant risk of QTC prolongation among HCQ users in SLE and RA. Table 3 highlights the relative risk
of QTc prolongation in HCQ users in SLE and RA.

Conclusion: In this exploratory study, we observed an increased but non-significant risk of QTc prolongation associated
with HCQ use in SLE and RA. Given the known longevity of HCQ use and overall higher risk of arrhythmias in patients with
chronic SLE and RA, this finding could be consequential if confirmed if larger studies. As next steps, we plan to expand
our cohort and perform a multivariable regression analysis including covariates such as other medications that prolong
QTc, electrolytes, and manually validating the QTc values.

Disclosure: T. Bichile, None; S. Manzi, AstraZeneca, GlaxoSmithKline (GSK), Exagen Diagnostics Inc, AbbVie, HGS,
Cugene, Lilly, UCB Advisory Board, Lupus Foundation of America; T. Sharma, None.
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Background/Purpose: Hydroxychloroquine (HCQ) has demonstrated benefit in multiple outcomes in systemic lupus ery-
thematosus (SLE), including disease activity, flare rates, survival, and thrombotic events. Previous studies, however,
assessed HCQ as a dichotomous variable and may have been confounded by discontinuation of HCQ in more severely ill
patients. A better understanding of the impact of sustained HCQ use on key disease outcomes will allow clinicians to more
accurately appraise the benefits and risks of continued use. We examined cumulative HCQ doses in a cohort of SLE patients
to better assess the relationship with damage accrual. A lupus severity index (LSI) was employed to control for potential con-
founding from disease severity.

Methods: We studied a prospective cohort of 286 adult SLE patients, followed for a minimum of 10 years. The cumulative
HCQ dose from time of diagnosis to last known follow-up was calculated via retrospective chart review. This value was then
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divided by SLE disease duration to give an average HCQ dose per year of disease duration (HCQ/yr). Disease damage was
assessed using SLICC/ACR Damage Index (SDI) scores at baseline, 3, and 5 years after enrollment. The incidence of major
adverse cardiovascular events (MACE) was defined as coronary artery disease, myocardial infarction, ischemic stroke, tran-
sient ischemic attack (TIA), or peripheral artery disease. A validated lupus severity index (LSI) was calculated. Student’s t-test
and Spearman’s test were used for bivariate analysis. Logistic regression was used for multivariate analysis.

Results: The cohort was composed of 99% females (mean age 40.7 years). There was a statistically significant negative
correlation between HCQ/yr and SDI at baseline, 3, and 5 years (Table 1). At all specified time points, patients with an SDI
of zero had a higher mean HCQ/yr compared to patients with SDI >/=1 (p< 0.001)(Table 2). 68/286 (23.8%) of patients
had at least one MACE during follow-up. Patients with a MACE had lower mean HCQ/yr compared to patients without
MACE (p=0.03). The same pattern was seen when looking at cardiac events (p=0.04) and ischemic stroke (p=0.02)(Table 3).
The LSI mean was significantly higher in patients with SDI >1 at baseline, 3, and 5 years (p < 0.009) and in patients with
MACE (p=0.05). In a logistic regression model that included LSI and HCQ/yr, the odds of any MACE significantly decreased
with higher mean HCQ/yr (OR 0.994, p=0.027).

Conclusion:We found an inverse association between average yearly HCQ dose and damage in our cohort of SLE patients.
This was seen with overall damage accrual and more specifically with cardiovascular damage. When the LSI was applied to
our cohort of patients, it proved to be a useful predictor of long-term damage accrual; however, when the LSI was applied as
a potential confounder to the inverse association between higher mean HCQ/yr and MACE, the association was still signifi-
cant. These findings reaffirm existing data on the benefits of HCQ use in SLE and provide additional support for the contin-
uous use of HCQ at appropriate dosages over the course of disease unless clearly contraindicated.HCQ =
hydroxychloroquine; SD = standard deviation; SDI = SLICC/ACR damage index. Note: HCQ 200 mg/day is equivalent to
73 grams/year, HCQ 300 mg/day is equivalent to 110 grams/year, HCQ 400 mg/day is equivalent to 146 grams/year.

HCQ = hydroxychloroquine; SD = standard deviation; MACE =major adverse cardiovascular event; TIA = transient ischemic
attack.

Disclosure: J. Jacquez, None; L. Zhu, None;M. Singh, None;C. Siegel, None; L. Sahakian, None; B. Skaggs, None;
J. Grossman, None; M. McMahon, None.
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Background/Purpose: Initially used as an antimalarial, hydroxychloroquine (HCQ) is standard of care treatment for sys-
temic lupus erythematosus (SLE) and is used as monotherapy or adjunct therapy for rheumatoid arthritis (RA). Long term
use of HCQ has been associated with cardiotoxicity that results in conduction abnormalities and cardiomyopathies by dis-
rupting lysosomal activity in cardiac myocytes and inducing a lysosomal storage disease. A hallmark of those with cardiomy-
opathy secondary to HCQ use is restrictive physiology and diastolic dysfunction, characteristics of heart failure with
preserved ejection fraction (HFpEF). We hypothesized that patients with SLE and RA who take HCQ would experience an
increased prevalence of HFpEF that has not been previously examined in the literature. This would have clinical implications
in long term monitoring of patients on this therapy.
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Methods: Patients from the Medical University of South Carolina Research Data Warehouse with at least two diagnosis
codes at least 30 days apart for either SLE or RA were identified from January 1st 2015 to March 23rd 2021. Patients were
divided into cases who were prescribed HCQ for at least six months prior to assessment and controls who were not pre-
scribed any hydroxychloroquine during the study interval. Patients were assessed for HFPEF diagnosis by diagnosis code.
Those patients on < 6 months of HCQ therapy within the interval were excluded from analysis. Propensity matching for cov-
ariables known to influence the risk for HFpEF (including gender, obesity, chronic kidney disease, obstructive sleep apnea,
hypertension , race, atrial fibrillation, coronary heart disease, and diabetes mellitus) was used to reduce potential bias by
HCQ indication. Propensity matched cases and controls were then analyzed for association with HFpEF diagnosis by logis-
tic regression.

Results: There was no statistically significant association between HCQ use and the diagnosis of HFpEF, though there was
a trend towards a negative association. Significant associations were not seen within specific co variables and the outcome
in this propensity matched case and control group.

Conclusion: These results suggest that HFPEF risk with HCQ does not occur at a population level. This is important to real-
ize given the significant negative association between cardiovascular mortality and HCQ use in SLE (REF). One might
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hypothesize that cardiac toxicity occurs only in individuals with an underlying genetic risk, such as a risk for lysosomal
storage disease. Thus, to study the occurrence of HFPEF with HCQ use at an individual level, pharmacogenomic anal-
ysis may also be required. However, these findings do not support the practice withholding clinically indicated HCQ
therapy due to a population-level concern for HFPEF as a HCQ-related adverse event.Consort table describing the
allocation of patients into their respective groups and subsequent propensity matching. Abbreviations key: MUSC-
Medical University of South Carolina, SLE-systemic lupus erythematosus, RA-rheumatoid arthritis, HCQ-hydroxychloro-
quine.Distribution of heart failure (outcome) and its risk factors by Hydroxychloroquine (exposure) and patient diagnosis
(RA or SLE) in the propensity score matched data set. Matching ratio: RA (1:1) and SLE (2:1). Exact matching by HTN
and sex. Abbreviations key: Rheumatoid arthritis1, systemic lupus erythematosus2, hydroxychloroquine3, standard
deviation4.

Logistic regression modeling for HFpEF diagnosis among propensity matched RA (left column) and SLE (right column)
patients. Hypertension and sex were forced in the propensity matching algorithm and were thus not included in the logistic
regression.

Disclosure: J. Altier, None; F. Mutiso, None; P. Nietert, None; S. Litwin, None; J. Oates, None.
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Background/Purpose: Chronic activation of interferon (IFN) pathways is a key driver of immune dysregulation in SLE.
Hydroxychloroquine (HCQ) inhibits toll-like receptors 7 and 9 in plasmacytoid dendritic cells resulting in decreased release
of interferon alpha1. Studies in SLE are limited by patient heterogeneity and the superimposed complexity of combined med-
ications they receive. This project compared activation of Type I and II interferon (IFN) pathways in SLE patients with discrete
immune phenotypes who were taking hydroxychloroquine or not (HCQ vs No Rx) without corticosteroids or any other SLE
treatments.

Methods: 133 samples from 85 SLE patients (70 on HCQ, 63 on No Rx) (Table 1) and 37 healthy controls were studied.
Characteristic clusters of patients who shared immune activation patterns were identified by Random Forest modeling of
soluble mediators and gene co-expression module scores, as previously reported2,3. Samples from four of these SLE immu-
nologic clusters (C1, C4, C3, and C6), all with elevated expression of IFN modules (M1.2, M3.4, and M5.12) were examined
for impact of HCQ on IFN pathway expression and compared to clusters with lower interferon signals. Dual samples from
each of 21 patients were also evaluated when on HCQ vs on No Rx at different timepoints. Additionally, 25 samples from
patients on methotrexate plus HCQ were compared to the 70 on HCQ alone.

Results: As expected, expression of IFN pathway modules were increased in the overall SLE population vs healthy controls
(p< 0.001), driven by patient phenotype clusters 1,3,4 and 6. All IFN modules were decreased in SLE patients on HCQ
vs. those on no Rx (M1.2 p=0.035, M3.4 p=0.009, and M5.12 p=0.005), again promulgated by changes in clusters 1,3,4
and 6 (Fig 2). In multilinear regression modeling, HCQ had independent effects on M1.2 (p=0.004), M4.3 (p < 0.001), and
M5.12 (p < 0.001) after adjusting for cluster and race. Age and SLEDAI score had no confounding effects. Of the 21 patients
with samples on HCQ vs No Rx, IFN scores were lower when on HCQ by Wilcoxon matched pairs signed rank test with
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Holm-Sidak correction (M1.2 p=0.0125, M3.4 p=0.0125, M5.12 p=0.0048). Patients in high IFN clusters taking methotrex-
ate + HCQ had slightly lower expression of plasma cell and T cell modules compared to HCQ alone, but also demonstrated
increased expression in interferon and several inflammatory pathways (Fig 3).

Conclusion: This study confirmed previous reports that hydroxychloroquine dampens interferon pathways in SLE patients,
while addressing potentially confounding effects of polypharmacy and differing immune activation patterns in these patients.
Limitations include inability to include more ill patients who inevitably require more complex treatment regimens, given cur-
rent lack of precision medicine guidance, and not having HCQ levels to improve data interpretability. The results support
the feasibility of strategies to improve patient selection for HCQ, optimize its dosing, and more rationally select combination
treatments.1. Sacre Arth Res Ther. 2012 14:R155. 2. Guthridge EClinMed. 2020 20: 100291 3. Chiche Arth Rheumatol
2014 66:1583
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None; C. Arriens, AstraZeneca, Aurinia, Bristol-Myers Squibb(BMS), GlaxoSmithKlein(GSK); T. Aberle, None;
J. James, Bristol-Myers Squibb(BMS), AstraZeneca, Novartis, Progentec Biosciences; J. Guthridge, None;
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Rheumatology and Respiratory Medicine, Department of Internal Medicine, Faculty of Medicine, Kagawa, Japan
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Background/Purpose: It is known that type 1 IFN and proinflammatory cytokines are associated with the pathogenesis of
systemic lupus erythematosus (SLE). Recently, the S100 protein, a damage-associated molecular pattern (DAMP) factor,
was reported to associate with type 1 IFN and SLE disease activity. We reported that HCQ modulated elevated expression
of S100 proteins in SLE (1). HCQ is a standard treatment for SLE, however, which cytokines or biomarkers that serve as effi-
cacy indicators of HCQ have not been clarified. The study aims to determine if which cytokines or S100 protein is a useful
biomarker for HCQ treatment efficacy in patients with SLE.

Methods: Patients were evaluated prior to HCQ administration and every three months thereafter for a year. The Safety of
Estrogens in Lupus Erythematosus National Assessment (SELENA)-SLEDAI and Lupus Low Disease Activity State
(LLDAS) scales were used to measure SLE disease activity. Serum cytokines (TNF-α, IL-6, IL-8, MCP-1, IL-1ra, VEGF-A,
and MIP-1a) were measured with a multiplex Luminex assay, and serum S100A8 and S100A9 levels were measured with
ELISA.

Table 1. Characteristics of patients with SLE enrolled in this study #Nonparametric distributions are represented as median (interquartile range
[IQR]). APS: anti-phospholipid antibody syndrome, LLDAS: Lupus Low Disease Activity State
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Figure 2. Association of serum S100 protein levels at baseline with changes in SLE disease activity indices Serum S100A8 and S100A9 levels
were divided into high and low groups by quartile of protein expression level. Baseline serum S100A8 and S100A9 levels were divided into quar-
tiles and those lower than the first quartile were defined low and those higher than the third quartile were defined high. (low S100A8; n = 13, low
S100A9; n = 13, high S100A8; n = 11, high S100A9; n = 12). Changes in SLEDAI scores prior to and 3 months after HCQ administration were
analyzed separately by baseline S100 protein levels. P-values were determined using the paired t test or Wilcoxon rank sum test. A p-value of less
than 0.05 was considered statistically significant.

Figure 1. Relationship between serum S100 protein levels at baseline and the achievement of LLDAS at 12 months after HCQ administration
Patients who achieved LLDAS by 12 months after HCQ administration had significantly higher baseline serum S100A8 and S100A9 levels. Central
line represents the mean and error bars indicate standard errors. P-values were determined using the Mann–Whitney U test. A p-value of less than
0.05 was considered statistically significant.
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Results: Fifty-three subjects (3 males and 50 females, mean age 41.8 years) were included in this study (Table 1). No signif-
icant associations were found between baseline serum cytokine levels and serum S100A8 or S100A9 levels and disease
activity indices. In addition, the relationship between baseline serum S100A8 and S100A9 levels and inflammatory cytokines
was examined; however, no significant association was detected. After 3 months of HCQ treatment, SLEDAI score and anti-
dsDNA antibody levels significantly improved. Out of 18 patients who did not achieve LLDAS at baseline, 14 achieved
LLDAS at 12 months of HCQ treatment. As for biomarkers, the serum levels of TNF-α, IL-6, IL-8, IL-1ra, VEGF-A, MIP-1a,
S100A8, and S100A9 were all significantly decreased. However, there was no association between serum inflammatory
cytokines before HCQ administration and changes in SLE disease activity before and after HCQ administration.

Serum S100A8 and S100A9 levels before HCQ administration were higher in patients who achieved LLDAS after HCQ
administration and were significantly higher in patients who achieved LLDAS at 12 months compared to those who did
not achieve LLDAS (S100A8: p = 0.038, S100A9: p = 0.030, Figure 1). SLEDAI score was significantly lower at 3 months
after HCQ treatment in patients with higher S100A8 and S100A9 levels at baseline, but no significant improvement in SLE-
DAI score was observed in patients with lower S100A8 and S100A9 levels at baseline (Serum S100 levels were divided into
high and low groups by quartile of protein level; high S100A8: p = 0.024, high S100A9: p = 0.0078 and low S100A8:
p = 0.502, low S100A9: p = 0.337, Figure 2).

Conclusion:Our results suggest that measuring serum S100 protein levels can help select patients who would most benefit
from HCQ treatment. IFN-α inhibitors, including HCQ administration was effective in patients with SLE with high S100A8 and
S100A9 levels, suggesting that S100 serum protein level may be a useful biomarker for precision medicine approaches.

Disclosure: R. Wakiya, None; H. Shimada, None; K. Ueeda, None; S. nakashima, None; M. Kato, None; T. Miyagi,
None; Y. Ushio, None; K. Sugihara, None; R. Mino, None; m. mizusaki, None; K. Chujo, None; T. Kameda, None;
H. Dobashi, BMS, Chugai.
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Background/Purpose: ACCESS assessed the efficacy of abatacept (ABA) as induction therapy in lupus nephritis (LN), ran-
domizing 134 patients to ABA vs. placebo on a background of glucocorticoids and fixed-dose IV CYC per Euro Lupus
Nephritis Trial (ELNT) [1]. While no renal response to ABA was found, the data provide an opportunity to examine predictors
of renal response to fixed-dose IV CYC in a racially diverse cohort. Whether fixed-dose IV CYC is equally efficacious for larger
vs. smaller patients in LN, particularly Black patients who are at risk for worse outcomes, is unknown. We performed a post-
hoc analysis examining the impact of weight and race on renal response in ACCESS.
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Methods: The study population was defined as participants in ACCESS excluding those who did not have a 24-hour urine
protein measurement at week 24. The primary exposure was baseline weight (≥50th vs. < 50th percentile); secondary expo-
sure was race (Black vs. non-Black). The outcome was proportion of subjects achieving urine protein < 0.8 g/day at week
24. We used multivariable logistic regression to examine the association between the interaction of weight/race with the out-
come, adjusting for ABA exposure and baseline estimated glomerular filtration rate.

Results: Characteristics of the 104 patients included in our analysis are shown in Table 1. Black subjects in ≥50th percentile
weight were less likely to achieve the outcome (OR 0.28, 90% CI 0.09-0.89) compared to Black subjects in < 50th percentile
body weight; however, we did not observe a similar within-race effect of weight in non-Black subjects (Figure 1). In Black
subjects in ≥50th percentile weight, 23.1% met the outcome, vs. 53.9% of all other subjects (p=0.01; OR 0.25 [90% CI
0.10, 0.59]).

Except where indicated otherwise, values are the number (%). IQR= interquartile range; GFR = glomerular filtration rate; MAP = mean arterial pres-
sure; LN = lupus nephritis.
**Significant at the p<0.10 level.a Denotes comparison of proportion of Black subjects who did/did not meet the outcome.
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Conclusion: In ACCESS (wherein all subjects received fixed-dose IV CYC in addition to ABA vs. placebo), Black subjects of
higher weight were less likely to achieve a renal response than lighter Black patients. These findings identify Black patients of
higher body weight as a high-risk group for which more aggressive dosing of IV CYC for LN (as opposed to the one-size-fits-
all approach of ELNT) might be considered.

References:1. Treatment of lupus nephritis with abatacept: the Abatacept and Cyclophosphamide Combination
Efficacy and Safety Study. Arthritis Rheumatol, 2014. 66(11): p. 3096-104.

Disclosure: J. Ford, None; W. McCune, None; N. Kamdar, None; M. O’Leary, None.

Adjusted odds ratios are reported with 90% confidence intervals.
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Background/Purpose: B cell activating factor (BAFF) and a proliferation-inducing ligand (APRIL) are tumor necrosis factor
(TNF) superfamily members that bind TACI (transmembrane activator and CAML interactor), BCMA (B cell maturation anti-
gen), and/or BAFF-R on B cells and together support B cell development, differentiation, and survival. Therapeutic agents
targeting BAFF and/or APRIL, including the wild-type (WT) TACI-Fc fusion proteins atacicept and telitacicept, have demon-
strated promising clinical potential in rheumatic diseases like systemic lupus erythematosus (SLE) and other B-cell-related
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diseases such as autoantibody-related nephritides; however, there is still need for more efficacious yet safe therapies.
ALPN-303 is an Fc fusion of an engineered TACI variant TNFRSF domain (vTD) which substantially improves upon the ligand
affinity liabilities of WT TACI (Figure 1), resulting in highly potent dual BAFF/APRIL inhibition superior to WT TACI-Fc, or
BAFF- or APRIL-specific mAbs. In preclinical studies, ALPN-303 demonstrated enhanced pharmacokinetic (PK) and immu-
nomodulatory properties vs. WT TACI-Fc, which may translate to lower and/or less frequent doses in humans. ALPN-303
also suppressed autoantibodies, renal IgG deposition, and nephritis in mouse models of lupus. ALPN-303 may therefore
significantly improve clinical outcomes in SLE and other B-cell-related diseases.

Methods: In this first-in-human study (NCT05034484), healthy adult volunteers have been enrolled in single ascending dose
cohorts of intravenously (IV) or subcutaneously (SC) administered ALPN-303. For each IV cohort, the first 2 sentinel subjects
are randomized 1:1 to receive ALPN-303 or placebo, followed by the remaining 4 subjects randomized 3:1 to receive ALPN-
303 or placebo. SC cohorts are randomized 4:2 to receive a single SC dose of ALPN-303 or placebo. All subjects are fol-
lowed to assess safety, PK, circulating immunoglobulins (Ig), and peripheral B-cell populations.
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Results: ALPN-303 has been well tolerated in all cohorts evaluated to date and exhibits dose-dependent PK and expected
pharmacodynamic (PD) effects on circulating Ig levels and B-cell populations, including dose-dependent reductions in circu-
lating CD38+ (CD19+CD27+IgD-) antibody-secreting cells (Figure 2) and in serum immunoglobulin (Figure 3). To date,
there have been no serious adverse events, no infusion-related or injection site reactions, and no adverse trends in safety
laboratories. Dose escalation will be complete by the time of the meeting; the presentation will include all available safety,
PK, and PD data.

Conclusion: In this first-in-human study, ALPN-303 demonstrates acceptable preliminary safety and tolerability and exhibits
dose-dependent PK and expected PD effects on circulating Ig and B-cell populations. These findings support future clinical
development of ALPN-303 in patients with SLE or other B-cell- and/or autoantibody-related diseases.

Disclosure: S. Dillon, Alpine Immune Sciences; P. Harrison, None; J. Lickliter, Alpine Immune Sciences, Amplia
Therapeutics; K. Manjarrez, Alpine Immune Sciences, Inc.; A. Smith, None; M. Lessig, None; L. Blanchfield, Alpine
Immune Sciences; R. Sanderson, None; A. Chunyk, None; T. Blair, Alpine Immune Sciences; A. Enstrom, None;
M. Wolfson, None; M. Rixon, None; H. Zayed, Alpine Immune Sciences; R. Davies, Zymeworks; S. Peng, Alpine
Immune Sciences.
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Background/Purpose: Enpatoran, a novel, highly selective and potent dual toll-like receptor (TLR) 7 and TLR8 inhibitor, is in
development for the treatment of autoimmune disorders including cutaneous and systemic lupus erythematosus (CLE/SLE).
A first-in-human study in healthy participants (PTPs) has shown that enpatoran is well-tolerated, with a linear pharmacoki-
netic (PK) profile. We compared the PK parameters, safety, and tolerability of single ascending oral doses of enpatoran in
a Phase I study in Japanese and Caucasian PTPs and explored a potential PK/pharmacodynamic (PD) relationship.

Methods: A single-center, open-label, sequential dose group study enrolled healthy Japanese and Caucasian PTPs into
three dose cohorts. Each Caucasian PTP was matched by body weight (±20%), height (±15%) and sex to a Japanese
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PTP. PTPs received a single enpatoran dose of 100 mg, 200 mg or 300 mg as a film-coated tablet under fasting conditions.
PK parameters, (maximum plasma concentration [Cmax]; area under the plasma concentration–time curve (AUC) from time
0 to infinity [AUC0-inf]; AUC from time 0 to the last sampling time [AUC0-tlast]) determined using noncompartmental analysis,
were estimated post-dose (Days 1–3). Safety was assessed from Day -1 to 8. PK (exposure) between the two ethnic groups
was compared using an analysis of covariance (ANCOVA) model including ethnic group, natural log-transformed dose, and
ethnic group by natural log dose interaction. Stimulated (using the TLR7/8 agonist, R848) and unstimulated ex vivo cytokine
secretion (PD) was assessed pre-/post-dose. A panel of cytokines was analyzed by multiplex immunoassay; interleukin
6 (IL-6) was considered the primary PD biomarker.

Results: The study included 36 male PTPs (18 Japanese, 18 Caucasian) with a mean (±SD) age of 35.1 (±10.8) years and
body mass index of 23.1 (±2.1) kg/m2. Each dose group included six Japanese and six Caucasian PTPs. Geometric mean
enpatoran plasma exposure parameters were consistent between the two ethnic groups for each dose (Table) and indi-
cated dose proportionality. ANCOVA modelling demonstrated comparable exposure between the two groups (geometric
least square mean ratio [Japanese/Caucasian; 90% CI] of Cmax: 0.9409 [0.7855–1.1270]; AUC0-inf: 0.8959 [0.7497–
1.0704] and AUC0-tlast: 0.8963 [0.7511–1.0695]).

Treatment-emergent adverse events (TEAEs) were observed in six Japanese (n=0, 100 mg; n=3, 200 mg; n=3, 300 mg) and
four Caucasian (n=1, 100 mg; n=0, 200 mg; n=3, 300 mg) PTPs; none were serious. There were no deaths, withdrawals, or
early terminations due to TEAEs. Maximal inhibition of cytokine release was observed at 2 hours post-dose (IL-6: mean
≥99%). High inhibition levels were sustained through 24 hours in a dose-dependent manner (IL-6: mean ~76–97%). The pat-
tern of cytokine release inhibition was consistent across doses and ethnic groups.

Conclusion: PK, PD, and safety results were comparable between healthy Japanese and Caucasian PTPs across a range
of single oral enpatoran doses, supporting the inclusion of Asian PTPs in future global enpatoran Phase II studies, including
WILLOW (NCT05162586), a basket proof-of-concept and dose finding SLE/CLE study, initiated in 2022.

Disclosure: S. Gopalakrishnan, the healthcare business of Merck KGaA, Darmstadt, Germany., AbbVie Deutschland
GmbH & Co KG, Germany; A. Krebs-Brown, the healthcare business of Merck KGaA, Darmstadt, Germany;
M. Nogueira Filho, the healthcare business of Merck KGaA, Darmstadt, Germany; Y. Kuroki, Merck Biopharma Co.,
Ltd., an affiliate of Merck KGaA, Darmstadt, Germany; A. Bachmann, the healthcare business of Merck KGaA;
A. Becker, the healthcare business of Merck KGaA, Darmstadt, Germany; F. Schippers, the healthcare business of
Merck KGaA, Darmstadt, Germany; M. Fluck, the healthcare business of Merck KGaA, Darmstadt, Germany; Ö.

Table. PK parameters in Japanese and Caucasian participants at the three enpatoran dose levels
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Yalkinoglu, the healthcare business of Merck KGaA, Darmstadt, Germany; C. Kleinmond, the healthcare business of
Merck KGaA, Darmstadt, Germany;D. Chitkara, EMD Serono, Billerica, MA, USA, BMS;C. VazquezMateo, EMD Ser-
ono, Billerica, MA, USA; S. Roy, Ares Trading SA (an affiliate of Merck KGaA); L. Klopp-Schulze, the healthcare busi-
ness of Merck KGaA, Darmstadt, Germany.
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Background/Purpose: Regulatory T cells (Treg) are critical for maintaining self-tolerance and preventing autoimmunity, and
IL-2 is essential for their development, survival and suppressive function. Defects in Treg function and the IL-2 receptor are
associated with SLE and have been correlated with disease activity (von Spee-Mayer 2016; Bonelli M 2009). Efavaleukin alfa
is an IL-2 mutein Fc fusion protein that preferentially binds the high-affinity IL-2 receptor alpha chain (CD25) to selectively
promote Treg expansion. We compared Treg functional phenotypes in healthy controls (phase 1a baseline) to SLE patients
(at baseline and post-treatment) enrolled in a phase 1b study of efavaleukin alfa to characterize Treg defects in SLE and the
effects of IL-2-targeted therapy with efavaleukin alfa on Treg expansion.

Methods: Baseline Treg functional phenotyping data from 64 healthy volunteers (ph1a baseline) were compared with Treg
data from phase 1b SLE study subjects. The phase 1b, multiple ascending dose study (NCT03451422) included 5 dose
cohorts; a total of 35 patients with SLE (with either elevated anti-dsDNA or ANA) were randomized to receive efavaleukin alfa

Figure: CD25 expression levels on Treg at baseline and with efavaleukin alfa treatment (a) and the baseline correlation to anti-dsDNA antibodies (b)
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or placebo SC every 2 weeks (Q2W; cohorts 1, 2, 4, and 5) or every week (QW; cohort 3) for a total of 12 weeks. Pharma-
codynamic profiles of lymphocyte subsets were evaluated in peripheral blood. Cell subsets were defined as follows: Treg,
CD3+CD4+Foxp3+CD127–; CD25bright Treg, Treg with the highest CD25 expression; CD25– Treg, CD3+CD4+Foxp3+-
CD127–CD25–; and CD4+ Tcon, CD3+CD4+(-Treg).

Results: At baseline, Treg CD25 expression levels were significantly lower in SLE patients compared with healthy subjects
(Fig 1a), and CD25 expression on Foxp3+ Treg negatively correlated with anti-dsDNA autoantibodies (Fig 1b). The percent-
age of CD25– Tregs was significantly higher in SLE patients than healthy subjects and also correlated with anti-dsDNA at
baseline. At day 22 in the phase 1b study, after SLE patients randomized to efavaleukin alfa had received 2 doses, Treg
CD25 expression was significantly increased above baseline and comparable to the levels in healthy controls (Fig 1a). The
number of CD25bright Tregs in SLE patients was inversely correlated with anti-dsDNA at baseline, with a mean peak increase
of 53.8-fold above baseline with efavaleukin alfa treatment. The intensity of CD25 on CD4+ Tcon was not significantly differ-
ent between healthy subjects and SLE patients and was not increased with efavaleukin alfa treatment.

Conclusion: Treg from SLE patients showed defects in IL-2 signaling evidenced by lower CD25 expression that correlated
with anti-dsDNA, suggesting a role for reduced IL-2 signaling in SLE autoimmunity. Efavaleukin alfa treatment selectively
restored Treg CD25 expression to levels observed in healthy controls without increasing CD25 expression on Tcon.
CD25bright Treg, considered a more suppressive Treg population, were expanded with multiple doses of efavaleukin alfa.
Although low baseline SLE disease activity and short treatment duration precluded efficacy analysis, clinical correlations with
treatment response will be investigated in the ongoing phase 2b adaptive trial of efavaleukin alfa in SLE.

Disclosure: N. Sarkar, Amgen; X. Hu, Amgen Inc; N. Tchao, Amgen Inc; R. Furie, AstraZeneca, Biogen; A. Kivitz,
Amgen, Boehringer-Ingelheim, Janssen, Gilead, GlaxoSmithKlein (GSK), Novartis, Pfizer, Sanofi, Flexion, Eli Lilly, Gen-
entech, UCB, AbbVie, Merck, ECOR1 CAPITAL, LLC, Chemocentryx, Regenerson, Grunenthal, Bendcare, Horizon;
S. Cohen, Amgen, AbbVie, Eli Lilly, Pfizer Inc, Gilead; K. Gorski, Amgen Inc.
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Background/Purpose: KPG-818 is a novel CRL4-CRBN E3 ubiquitin ligase modulator that binds to CRBN with high affinity
and leads to rapid and effective degradation of Aiolos and Ikaros, the transcription factors that play critical roles in B cell
development and proliferation. KPG-818 is currently in development for the treatment of SLE as well as hematological malig-
nancies. This Phase 1b study (NCT04643067) evaluated the safety, tolerability, pharmacokinetics (PK), and potential bio-
markers of KPG-818 in patients with mild to moderate SLE.
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Methods: The KPG-818 Phase 1b study was an open-label, multicenter, and multiple-dose escalation cohort study. A total
of 27 SLE patients were enrolled into four ascending dosing cohorts (6-8 patients in each cohort) to receive KPG-818 orally
every day for 14 days in addition to standard of care therapy: A (0.15 mg), B (0.6 mg), C (2.0 mg) and D (5.0 mg). Safety and
tolerability assessments included adverse events (AEs), electrocardiograms, laboratory evaluations, and physical examina-
tions. Plasma PK profiles of KPG-818 and biomarkers (Aiolos, Ikaros, CRBN proteins, CD19+ B cells, CD268+ B cells,
CD3+ T cells, T regulatory cells (Treg), and plasmacytoid dendritic cells (pDC)) were evaluated.

Results: A total of 27 adult SLE patients were enrolled in the United States; 23 patients were female (85.2%); the mean age
was 54.7 years; 44.4% were White and 55.5% were Black or African American. The mean SLE duration was 12.2 years. Of
the 27 patients enrolled, 23 completed the study and 4 were discontinued due to an AE or lost to follow-up. 1 Dose-limiting
toxicity (urticaria, grade 3) was found in cohort C. The most-reported AEs were rash, local edema, and lymphocytopenia.
Most of the adverse events were mild or moderate in severity and assessed as not related to study drug by the investigators.
The pharmacokinetic evaluation of KPG-818 demonstrated dose-proportionality among cohorts with a terminal half-life t1/2
ranging from 8.6 to 10.4 hrs, and the kinetic steady-state was attainted on approximately Day 7. In comparison to baseline,
KPG-818 decreased the percentage of B cells in leukocytes, downregulated Aiolos, increased the percentage of Treg, and
decreased the percentage of pDC in a dose-dependent manner.

Conclusion: KPG 818 was generally well-tolerated in this SLE population over a 14-day of treatment. The drug-related AEs,
mainly skin and hematologic disorders, were clinically manageable. Treatment with KPG-818 resulted in robust and dose-
dependent modulatory effects including degradation of Aiolos, B cell depletion, down-regulation of pDC, and up-regulation
of Treg. These results strongly support the clinical development of KPG-818 in SLE.

Disclosure: R. GUPTA, None; P. Lunseth, None; R. Levin, AbbVie/Abbott, GlaxoSmithKlein(GSK), Janssen, Eli Lilly,
Pfizer, Sanofi, Kangpu Biopharmaceuticals, Ltd., Scipher; P. Waller, None; A. Khan, None; L. Hernandez, None;
K. Wei, None; B. Liao, None; T. Wang, None; K. Hao, None; Y. Yin, None; Y. Guo, None.
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Background/Purpose: To compare use of autoimmune disease treatments between patients with and without severe
COVID-19 (COVID) in cohorts of patients with systemic lupus erythematosus (SLE), rheumatoid arthritis (RA), or myosi-
tis (MYO).
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Methods: Healthcare claims in the IBM® MarketScan® Commercial Database were used to identify adults (18+) with a con-
firmed diagnosis of SLE, RA, or MYO between 1/1/2013 and 4/1/2020. Observation began on 4/1/2020 and ended with the
earliest of enrollment end, death, or 12/31/2021. Severe COVID was identified as an inpatient (IP) claim with a COVID ICD-10
diagnosis code (U071 or J1282). Use of antimalarials, biologics, and immunosuppressants was assessed in the 6 months
before a patient’s earliest COVID diagnosis, and corticosteroid use was assessed in the prior 30 days. For patients without
severe COVID, medication use was assessed in the 6 months (or 30 days) before a proxy date, assigned based on a
matched distribution of earliest diagnosis dates among patients with severe COVID. Medication use was not assessed for
17% of SLE patients without severe COVID whose assigned proxy date was outside of their observation period. Demo-
graphics were assessed on 4/1/2020. SLE disease severity and diagnoses in the Elixhauser Comorbidity Index were
assessed among patients enrolled during the 12 months before 4/1/2020. Unadjusted comparisons between patients with
and without severe COVID were made with chi-square or Fisher’s exact tests.

Results: 18,665 patients with SLE, 52,406 with RA, and 1,833 with MYO met inclusion criteria. Severe COVID occurred
among 1.5% of SLE, 1.4% of RA, 2.2% of MYO patients. Patients with severe COVID were older in all three cohorts, and
SLE and RA patients with severe COVID were more likely to be male, compared to patients without severe COVID
(Table 1). Comorbidities were significantly more common among patients with severe COVID in all three cohorts. Patients
with severe COVID in each disease cohort were significantly more likely to have previously used any medication (79-83%),
compared to patients without severe COVID (62-75%) (Figure 1). Prior use of any biologic, immunosuppressant, or cortico-
steroid was also significantly more common among patients with severe COVID in each cohort, and use of antimalarials was
more common among RA patients with severe COVID. SLE, RA, and MYO patients with severe COVID were more likely to
have used rituximab (7-20%) or mycophenolate (3-40%), compared to patients without severe COVID (2-6% and 1-15%,
respectively) (Figure 2). Belimumab was more common among SLE patients with vs. without severe COVID (12% vs. 8%),
and leflunomide and tacrolimus were more common among SLE and RA patients with vs. without severe COVID (SLE:
4% vs. 2% and 8% vs. 3%; RA: 12% vs. 6% and 1% vs. 0.3%). No use of anifrolumab was found in the 6-months before
severe COVID events.
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Conclusion: Some autoimmune disease treatments especially corticosteroids, are more prevalent among SLE, RA, and MYO
patients with severe COVID. These treatments may be indicative of autoimmune disease severity, or independently associated
with the occurrence of severe COVID. The potential impact on patients’ COVID risk should be carefully considered when
selecting or adjusting autoimmune treatment regimens.* p<0.05 vs. without severe COVID; severe COVID defined as an

Figure 1: Estimated mean IgG measure over time since 2nd vaccination (based on Loess smoothing), by cohort and use of immunosuppres-
sants (IS).
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inpatient admission with a COVID diagnosis; use of antimalarials, biologics, and immunosuppressants was assessed in the
6 months before the earliest COVID diagnosis, or before a proxy date for patients without severe COVID; use of corticosteroids
assessed in the prior 30 days; MYO: myositis; RA: rheumatoid arthritis; SLE: systemic lupus erythematosus

* p<0.05 vs. without severe COVID; severe COVID defined as an inpatient admission with a COVID diagnosis; use of each
medication was assessed in the 6 months before the earliest COVID diagnosis, or before a proxy date for patients without
severe COVID; MYO: myositis; RA: rheumatoid arthritis; SLE: systemic lupus erythematosus

Disclosure: C. Calabrese, Sanofi, Astrazenica; G. Atefi, AstraZeneca; K. Evans, None; M. Moynihan, None;
L. Palmer, None; S. Wu, AstraZeneca.
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Background/Purpose: Zetomipzomib is a first-in-class selective inhibitor of the immunoproteasome that is active in multiple
autoimmune disease models, including murine models of SLE and LN. The MISSION study (NCT03393013) is a Phase 1b/2,
open-label study to evaluate safety, tolerability, and preliminary efficacy of zetomipzomib in patients with SLE with ± LN. In
the previously reported Phase 1b portion, zetomipzomib demonstrated a favorable safety and tolerability profile in patients
with active SLE ± LN and resulted in improvement across multiple exploratory disease activity measures as well as bio-
markers. Phase 2 fully enrolled in Nov 2021, and interim results from this signal-seeking study are reported here.

Methods: The MISSION Phase 2 study evaluated zetomipzomib 60 mg subcutaneously once weekly for 24 weeks (1st

dose: 30 mg) in patients with active LN (Class III or IV ± Class V) with urine protein to creatinine ratio (UPCR) ≥1 despite stable
background therapy with corticosteroids and at least one immunosuppressive. The primary endpoint was the number of
patients with a 50% reduction in UPCR from baseline after 24 weeks of treatment. Safety, tolerability, UPCR, renal response
parameters (e.g., complete renal response [CRR] and partial renal response [PRR])*, renal function, SLE disease activity and
biomarkers were measured, and an interim analysis was performed. *CRR was defined as UPCR ≤0.5, eGFR ≥60
mL/min/1.73m2 or no worsening of eGFR from baseline of ≥25%, prednisone (or equivalent) ≤10 mg and no use of prohib-
ited medication. PRR was defined as 50% reduction in UPCR and/or UPCR < 1 (if baseline UPCR < 3) and/or UPCR< 3
(if baseline UPCR ≥3), eGFR ≥60 mL/min/1.73m2 or no worsening of eGFR from baseline of ≥25% and no use of prohibited
medication. CRR and PRR were calculated using absolute UPCR values.

Results: As of October 1, 2021, 10 patients had reached study week (W) 13; 80% were female with mean age 39.4 years,
median LN duration 7.6 years, mean 24-hour UPCR 2.2 and mean eGFR 78.5 mL/min/1.73m2 at baseline. All 10 patients
were on prednisone (or equivalent), 8 patients were also taking mycophenolate mofetil or mycophenolic acid, and 5 patients

1962



were also taking hydroxychloroquine. Five patients had reached the end of treatment visit (W25). Following 24 weeks of
zetomipzomib therapy, 3 of 5 patients achieved a ≥50% reduction in UPCR; 4 of the 5 patients had renal responses
(2 CRR and 2 PRR). Zetomipzomib administration improved UPCR and anti-dsDNA as early as W13 and was associated
with a favorable safety and tolerability profile. The most common adverse event (AE) was injection site reaction. Most
reported AEs were mild to moderate (≤Grade 2). Two Serious AEs were reported in 2 patients (1 related and 1 unrelated
to treatment). There were no study discontinuations due to drug-related AEs. No opportunistic infections were reported.

Conclusion: An interim analysis of MISSION Phase 2 demonstrated that zetomipzomib added to stable background med-
ications led to an overall renal response in 4 of the first 5 patients to complete treatment. Zetomipzomib maintained a favor-
able safety and tolerability profile over the six-month treatment period. The MISSION Phase 2 is fully enrolled, and an
updated analysis of the completed study will be shared.

Disclosure: A. Saxena, Eli Lilly, AstraZeneca, GlaxoSmithKlein(GSK), Kezar Life Sciences, Bristol-Myers
Squibb(BMS); S. Parikh, Bristol-Myers Squibb(BMS), GlaxoSmithKlein(GSK), Aurinia, Aurinia, Alexion, Kezar life sci-
ences, NIH-NIDDK, EMD-Serono; R. Furie, AstraZeneca, Biogen; R. Leff, Kezar Life Sciences; S. Hua, Kezar Life Sci-
ences; L. Long, Kezar Life Sciences, Inc.; N. Henig, Kezar Life Sciences.
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Background/Purpose: SLE patients are an especially vulnerable population in the face of the COVID pandemic due to their
dysregulated endogenous immune system, further downregulated by their disease-controlling immunosuppressant medi-
cation. The currently available mRNA SARS-CoV-2 vaccines were not studied in this population, given that immunosuppres-
sion was an exclusion criterion in their phase 3 clinical trials evaluating safety and efficacy (1, 2). We evaluated the self-
reported effects of mRNA SARS-CoV-2 vaccines in SLE patients, as well as infection.

Methods:We studied SLE cohort patients who were followed with standardized annual assessments at a Canadian tertiary
care centre. From January 2021 to May 2022, 345 SLE patients consecutively seen for their annual research visit reported
information on SARS-CoV-2 vaccinations. We performed descriptive data analysis on the type of vaccination received, side
effects as well as ER visits and hospitalizations (up to the time of their last assessment).

Results: The patients were mostly female (n=306, 88.7%) and Caucasian (n=209, 60.6 %) and the average SLE duration
was 19.7 years (SD 11.9). 298 patients (86.4%) had received at least one SARS-CoV-2 vaccination and 248 (71.9%) has
received at least 2 doses. Specifically, 50 (14.5%) had received one dose, 150 (43.5%) had received 2 doses and
98 (28.4%) had received at least 3. Most (n=181, 60.7%) of initial doses were Pfizer, followed by Moderna (n=54, 18.1%),
AstraZeneca (n=12, 4.0%) and Johnson & Johnson (n=1, 0.3%). The remaining (n=50, 16.8%) were unknown.
159 (63.3%) of the second doses were Pfizer, and 49 (19.5%) were Moderna.
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Among those who have received at least 1 vaccination dose, 34 of 128 patients who responded to the question reported
symptoms post-vaccine (26.6%). The most common symptoms were fever and injection-related arm pain; both were
reported at equal frequency (n=9, 7.0%). This is followed by fatigue and headache (n=6, 4.6% for both). There were 3 cases
of myalgia and 2 cases of arthralgia. One patient reported hypertension after the first dose of vaccine, which required an ER
visit. The remaining did not specify their symptoms. No patients reported disease flare in the post-vaccination period.

Amongst those who provided information about SARS-CoV-2 infection (n=243, 70.4%), 19.3% reported testing positive for
SARS-CoV-2, and the remaining (80.7%) never tested positive for COVID. Only one patient required hospitalization for
SARS-CoV-2 infection and was vaccine naïve at the time.

Conclusion: SARS-CoV-2 mRNA vaccine side effects in this SLE population occurred in about a quarter, but most were
mild, similar to the general population. SARS-CoV-2 vaccine did not induce any side effects requiring hospitalization. Since,
in our cohort, the one patient requiring hospitalization for SARS-CoV-2 infection was vaccine naïve, a benefit for SARS-
CoV-2 vaccination in SLE seems evident.

References
1. Polack FP et al., C4591001 Clinical Trial Group. Safety and Efficacy of the BNT162b2 mRNA Covid-19 Vaccine. N Engl J
Med. 2020 Dec 31;383(27):2603-2615.

2. Baden LR, et al; COVE Study Group. Efficacy and Safety of the mRNA-1273 SARS-CoV-2 Vaccine. N Engl J Med. 2021
Feb 4;384(5):403-416.
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S. Bernatsky, None.
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Background/Purpose: The risk of COVID-19 infection is increased in patients with systemic lupus erythematosus (SLE),
and immunosuppressive medications including corticosteroids impact the risk. Furthermore, immunosuppressive medica-
tions may reduce the effectiveness of COVID-19 vaccination. Consensus documents have suggested management strate-
gies on handling immunosuppressive medications to increase vaccine efficacy, but the benefit of such strategies has not
been proven.
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Methods: We collected information on COVID infection, COVID vaccination history, and COVID antibodies in the Hopkins
Lupus Cohort, a longitudinal cohort with structured quarterly visits. A cohort of healthcare workers was used for compari-
son. SARS-CoV-2 IgG was measured by ELISA (Euroimmun). We included only those receiving either a Pfizer or Moderna
vaccination and excluded those with a history of COVID infection. Outcome measures included: SARS-CoV-2 antibody

Table 1: Effect of medications taken at the time of first vaccination on SARS-CoV-2 IgG levels among SLE patients.
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IgG levels after vaccination over time in both cohorts; and effect of immunosuppressive medications on post-vaccine IgG
levels in SLE patients.

Results: The analysis was based on 334 SLE patients (196 Pfizer, 138 Moderna) and 1887 health care workers (1530 Pfizer
and 357 Moderna). SLE patients on immunosuppressive medications had lower post-vaccine IgG levels than SLE patients
who were not; but both groups had lower levels than healthcare workers (Figure 1 and Table 1). Holding mycophenolate
for one week after vaccine increased post-vaccine IgG levels significantly. In multiple variable models, mycophenolate mofe-
til, tacrolimus, and belimumab all significantly reduced antibody response to vaccination (Table 2).

Conclusion: SLE patients, regardless of background immunosuppressive therapy, had lower vaccine IgG levels than
healthcare workers. Belimumab, tacrolimus and mycophenolate use significantly reduced IgG response to vaccine. Holding
mycophenolate for one week improved vaccine efficacy, providing clinical benefit on vaccine response, without leading to
clinical flares.

Disclosure: M. Petri, Exagen, AstraZeneca, Alexion, Amgen, AnaptysBio, Argenx, Aurinia, Biogen, Caribou Biosci-
ences, CVS Health, EMD Serono, Eli Lilly, Emergent Biosolutions, GlaxoSmithKline (GSK), IQVIA, Janssen, Kira Phar-
maceuticals, MedShr, Sanofi, SinoMab, Thermofisher, BPR Scientific Advisory Committee; D. Joyce, None;
K. Haag, None; A. Fava, Sanofi; D. Goldman, None; D. Zhong, None; S. Xiao, None; A. Milstone, Merck;
L. Magder, None.
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Table 2: Estimated effect of treatment at time of vaccination on mean IgG based on a multivariable regression model
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Background/Purpose: Glucocorticoids (GCs) have long been a mainstay of treatment for systemic lupus erythematosus
(SLE). While GCs do provide benefit, there are potential side effects which increase with dose and duration. GC-associated
adverse events have been linked to significant increased health care costs7, although excess healthcare utilization due to GC
events has not been examined in SLE. In these analyses, we examine the association of GC use and healthcare utilization.

Methods: Data are from FORWARD, The National Data Bank for Rheumatic Diseases, questionnaires collected from partic-
ipants with physician-diagnosed SLE and no concomitant RA at 6-month intervals during July 2015 – July 2020. Respon-
dents provided comprehensive health information including GC use and dosage and healthcare use during the prior
6 months. Analyses examined 6-month utilization according to GC use/non-use, as well as by GC dose (0, 1- < 5 mg, 5-
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< 10 mg, ≥10 mg). For GC users, data were drawn from the questionnaire in which GCs were first reported during the anal-
ysis period. Data for non-users were drawn from the first questionnaire completed during the observation period. Adjusted
analyses used double selection LASSO1 to form the best fitting model considering the following co-variates: age, sex, race,
BMI, comorbidities, education level, smoking, SLE duration, self-reported lupus disease activity, SLE organ damage mea-
sured by BILD (Brief Index of Lupus Damage), and other medications. Results of LASSO analyses are reported as incidence
rate ratios (IRRs).

1Belloni A, et al. J Economic Perspectives 2014; 28:29.

Results: 512 participants qualified for the analysis; 46.3% reported GC use in at least one 6-month period (Table 1). GC
users were less likely to be male or white, had more comorbidities, had lupus of greater duration, were more likely to also
be taking immunosuppressive medications, and reported more active SLE and greater disease damage (BILD). In bivariate
analyses (Table 2), GC users reported significantly more rheumatology and other doctor visits, and more PT/OT visits. They
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also reported more lung function, blood, and urine tests. There was no difference between GC users and non-users in the
occurrence of a hospitalization, but users had significantly longer hospitalizations. The multivariable LASSO regression anal-
yses (Belloni A, et al. J Economic Perspectives 2014; 28:29) revealed similar results, with significantly IRRs for GC users for
rheumatology and other visits, blood and urine tests, and hospitalizations. In analyses based on GC dosage (Table 3), IRRs
for rheumatology visits, other medical visits and blood tests were significantly elevated for each dosage group compared to
the no-GC group; the highest GC dosage group also had significantly elevated IRRs for lung and urine tests and
hospitalizations.

Conclusion: GC use is associated with greater healthcare utilization among this cohort with SLE, even after adjusting for a
wide range of sociodemographic and disease-related factors. Additional analyses are needed to explore whether greater
GC use reflects more severe disease, and/or whether GC use itself leads to increased healthcare utilization.

Disclosure: P. Katz, None; S. Pedro, None; J. Choi, Bristol-Myers Squibb(BMS); K. Michaud, None.
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Background/Purpose: Proposed targets of SLE treatment include lupus low disease activity state (LLDAS), clinical remis-
sion and complete remission. Whether treatment can be tapered after achieving these targets and whether tapering will be
safer in deeper states of remission compared to LLDAS are unknown.

Methods: We collected data from SLE patients (ACR/SLICC criteria) prospectively between 2013 to 2020 from 13 Asia-
pacific countries. Disease activity was captured at each visit using SLEDAI-2K. We defined flares using SELEA-SLEDAI Flare
Index. Tapering was defined as any decrease in dose of corticosteroids or immunosuppressive therapy (MMF, CSA, AZA,
LEF, MTX or tacrolimus). We studied all visits that had achieved target, including LLDAS1, 2021 DORIS definition of clinical
remission (clinical SLEDAI=0, PGA< 0.5, prednisolone ≤5mg/day)2 or DORIS complete remission on therapy (SLEDAI-
2K=0, PGA< 0.5, prednisolone ≤5mg/day)3. Using multivariable generalized estimating equations, we compared flares at
the subsequent visit, after drug tapering versus continuing the same therapy.

We then further analyzed tapering that occurred across visits by grouping consecutive visits into a single “tapering attempt”.
A tapering attempt began with any taper of corticosteroids or immunosuppressive therapy at one of the target SLE states
and ended at a visit when the dose of corticosteroid or immunosuppressive agent was increased. We used multivariable
COX-proportional hazards to analyze the time to first flare, comparing attempts which had begun in LLDAS, clinical remis-
sion and complete remission.

Results:We included 3002 patients and 14808 patient-visits that had achieved one of the target SLE states (LLDAS, clinical
remission or complete remission). Tapering occurred in 3521 visits (23.8%) and 11287 (76.2%) continued on the same ther-
apy. 1679 flares (12.8%) were captured at the next visit. Tapering was associated with 1.24 higher odds of flare compared to
continuing same therapy (p< 0.01). Other statistically significant associations included use of antimalarials, country, adjusted
mean SLEDAI, disease duration and cumulative LLDAS/remission duration before taper (Table 1).

We recorded 2095 tapering attempts, of which 41.1%, 28.4% and 30.5% were initiated in LLDAS, clinical remission and
complete remission respectively. The median (IQR) time to flare was 238 (33-443) days. Tapering attempts that were initi-
ated in complete remission had a significantly longer time to first flare compared to attempts that were initiated in clinical
remission or LLDAS (HR 0.79, p=0.009, Figure 1). Other significant variables associated with longer time to flare included
country, duration of LLDAS/remission more than 30 days before taper, older age, shorter disease duration and lower
adjusted mean SLEDAI (Table 2).

Conclusion: Tapering of corticosteroids or immunosuppressive therapy in stable SLE was associated with increased flares.
Attaining complete remission was more protective against flares upon drug tapering as compared to attaining LLDAS or
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clinical remission. Drug tapering should be carefully considered in stable SLE patients irrespective with LLDAS or either type
of remission.* Includes MMF, CSA, AZA, LEF, MTX or tacrolimus β Compared to continuation of therapy without tapering #
LLDAS; Lupus Low Disease Activity State; SLEDAI-2K≤4, PGA<0.5, prednisolone ≤7.5mg/day) ^Clinical remission; clinical
SLEDAI=0, PGA<0.5, prednisolone ≤5mg/day α Compared to Complete remission; SLEDAI-2K=0, PGA<0.5, prednisolone
≤5mg/day � Compared to non-use of anti-malarials at current visit* LLDAS; Lupus Low Disease Activity State; SLEDAI-
2K≤4, PGA<0.5, prednisolone ≤7.5mg/day) # Clinical remission; clinical SLEDAI=0, PGA<0.5, prednisolone ≤5mg/day ^
Complete remission; SLEDAI-2K=0, PGA<0.5, prednisolone ≤5mg/day α Includes MMF, CSA, AZA, LEF, MTX or
tacrolimus
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Background/Purpose: Attempts to stop glucocorticoids among Systemic Lupus Erythematosus(SLE) patients in long term
remission have been successful. Continuing other immunosuppressive (IS) agents indefinitely is currently the norm and this
approach results in significant infectious, psychological and economic burden on patients. Moreover, there is no pathophys-
iological basis to withdraw glucocorticoids over the other IS agents, except for the indirect evidence of higher adverse effects
with continued low dose steroid use. Hence, there is a need to assess, if the approach to taper steroids first is the right way
in lupus. The objective of this study is to compare the outcome of glucocorticoid withdrawal versus immunosuppressant
withdrawal in patients of SLE in clinical remission
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Figure 1 Kaplan-Meier estimates of the cumulative probability of flare for patients in the prednisone withdrawal and immunosuppressant with-
drawal groups. Clinically quiescent SLE patients were allocated at day 0 to stop prednisolone (blue line) or immunosuppressant (red line) and were
followed for 52 weeks. Each corner represents either a censored patient or a lupus flare. The number in parentheses represents a lupus flare,
defined by the SELENA-SLEDAI flare index. Patients who had a flare in any organ system were recorded. Kaplan-Meier plots show the percentage
of patients who flared in any organ system. Curves were compared using the log-rank test. Crude HRwas calculated using a proportional risk COX
model. SLE, systemic lupus erythematosus.

Table 2 - Results of primary and secondary endpoints at maximum available follow up period (mean follow-up duration: 39 ± 12 weeks)
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Methods: This is a single centre, non-inferiority, open-label stratified randomized (1:1) controlled trial. Patients with SLE who
were on IS for at least 3 years, were in remission (DORIS definition) for a minimum of one-year preceding screening for the
study and were on stable prednisolone dose of ≤7.5mg/day plus a maintenance non-biological IS were included. Stratifica-
tion was done based on the duration of IS use (< 3 years and ≥ 3 years), and the presence of proliferative lupus nephritis. All
the patients continued HCQ during the study. Prednisolone or IS was tapered gradually over 3 months after randomisation.
The primary endpoint was the proportion experiencing a flare [SELENA-SLEDAI flare index (SFI)] and the British Isles Lupus
Assessment Group (BILAG) index at 52 weeks. Secondary endpoints were time to flare and severity of flare (SFI and BILAG).
Non-inferiority margin considered was 10%. For this abstract, data of the maximum available follow up period for each
patient was used.

Results: A total of 117 patients were randomised into steroid withdrawal (n=58) and IS withdrawal (n=59). Baseline charac-
teristics of the two groups at randomization are summarized in Table 1. Overall, 72% of the patients were in prolonged
remission (DORIS remission on treatment >5 years). The mean follow up duration was 39 ± 12 weeks.

There was a total of 22 flares of which 19 were mild-moderate and 3 were severe flares (SFI). Proportion of patients experi-
encing a flare was numerically higher in the steroid withdrawal group (15 vs 7 patients, RR 2.1; 95%CI (0.9-4.8), p=0.06).
(Table 2). Time to first flare was 27 days and 18 days following intervention in steroid and IS group respectively. Severity of
flare and time of first flare were not significantly different between the two groups (HR=0.42, 95%CI (0.17-1.03), p=0.051)
(figure 1). Severe flares were 2(3.4%) vs 1(1.7%) and mild-moderate flares were 13(22.4%) and 6(10.2%) in the steroid ver-
sus IS withdrawal arm respectively. Musculoskeletal (n=10) and mucocutaneous (n=9) were the commonest flares. There
was one death due to MI secondary to ASCVD in a patient on IS withdrawal.

Conclusion: Immunosuppressant withdrawal is non-inferior to steroid withdrawal in patients with SLE in long term clinical
remission. Identifying the individuals who are likely to flare is of utmost importance which can pave the way for a more per-
sonalised drug withdrawal approach.

Disclosure: A. Gopal, None; C. Kavadichanda, None; D. Bairwa, None; M. Thabah, None; V. Negi, None.
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Background/Purpose: Systemic lupus erythematosus (SLE) patients present significant challenges in management. This
study was to uncover real-world treatment patterns among moderate to severely active SLE patients in the US.
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Methods: 1,002 records from SLE patients with moderate and severely active disease were collected in collaboration with
190 US rheumatologists via an online survey platform from March 9 through April 17, 2022. Patients were at least 18 years
old with diagnosed SLE and treated with at least one prescription agent.

Results: An unexpectedly high number of treatment combinations were observed among the study sample. Over 80 differ-
ent treatment regimens were reported, with a higher prevalence of polypharmacy in patients with more severe SLE.

While the leading treatment among audited patients is monotherapy hydroxychloroquine, this only accounts for about one-
tenth of all patients and is much more common among those with moderate disease than severe. Monotherapy belimumab
is slightly more prevalent among severe patients, yet these patients are typically on a wide variety of agents, frequently incor-
porating methotrexate (MTX), mycophenolate mofetil (MMF), hydroxychloroquine (HCQ), azathioprine (AZA), and steroids.

Regarding biologic exposure, 28% of audited patients are currently on belimumab, 6% on rituximab, and 3% on recently
approved anifrolumab. Nearly one-quarter of the 7% of patients on calcineurin inhibitors (CNI) are on recently approved
voclosporin.

Conclusion: SLE treatment regimens are highly varied in the US, with disease severity playing a critical role in the treatment
algorithm. Recent approval of Type 1 interferon inhibitor anifrolumab in February 2022 is likely to shift the treatment approach
even further as rheumatologists settle on ideal patient types for the new drug.Current regimen type in moderate and
severe SLE.

Current treatment in moderate and severe SLE.

Disclosure: R. Rex, None; V. Strand, AbbVie, Amgen, AstraZeneca, Bayer, Bristol-Myers Squibb(BMS), Boehringer-
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Background/Purpose: Systemic lupus erythematosus (SLE) may be triggered by gene-environment interactions. Data are
scarce on how epigenetic variance contributes to disease risk in pediatric SLE (pSLE). Our object was to identify differences
in chromatin accessibility in treatment-naive pSLE compared to healthy children (HC) and pSLE patients post-induction
therapy.

Methods:We used assays for transposase-accessible chromatin-sequencing (ATACseq) in 8 pSLE patients pre- and post-
induction therapy and 5 HC to investigate whether regions of open chromatin unique to pSLE patients demonstrate enrich-
ment for transcriptional regulators, using standard computational approaches and a false discovery rate of < 0.05.

Results: The mean age of onset was 13.75 (range 7-17) years in pSLE, and mean SLEDAI was 12.8 (range 6-24). There
were 245 differentially accessible regions (DAR) around peaks unique to treatment-naïve pSLE patients, of which 64.3%
were more accessible in pSLE than HC. Many of the DAR are located more than 100kb from the nearest transcription start
site (nTSS), implying transcription factors (TF) may be acting on distal enhancers to regulate transcription. pSLE DAR were
enriched for the enhancer H3K4me3. In DAR encompassing TF binding sites, pSLE samples, but not HC, were enriched
for disease-associated SNPs previously identified in adult lupus genome-wide association studies. Variant calling within
DAR found 3864 genes belonging to disease-relevant biologic processes such as cellular activation in immune response.
In contrast, 86.7% of peaks unique to pSLE patients post-induction therapy were located distal to nTSS. Induction therapy
for pSLE patients included corticosteroids in all patients, cyclophosphamide in 5, and mycophenolate in 3. DAR from the
pSLE patients post-induction therapy were not enriched for enhancers or disease-associated SNPs.

Conclusion: We demonstrate an epigenetically-distinct profile in pSLE B cells when compared to HC, indicating pSLE B
cells are predisposed for disease development. Pathways of significance analyses identified immunologic pathways impor-
tant in the pro-inflammatory response in treatment-naïve pSLE patients, that were absent in analyses from the same patients
post-induction therapy. Thus, increased chromatin accessibility in genomic regions controlling activation of inflammatory
and immune responses suggest transcriptional dysregulation of key players in immune cell activation plays an important role
in pathogenesis of SLE. Treatment with corticosteroids and immunosuppressives changes this epigenetic profile, making
pathways responsible for inflammation and B cell activation less accessible.

Disclosure: J. Hui-Yuen, None; K. Jiang, None; S. Malkiel, None; B. Diamond, None; J. Jarvis, None.
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Background/Purpose: Tyrosine kinase 2 (TYK2) mediates signaling of key cytokines (eg, Type 1 IFNs, IL-23, and IL-
12) involved in lupus pathogenesis. Deucravacitinib (DEUC) has a unique mechanism of action distinct from Janus
kinase (JAK) 1/2/3 inhibitors, being an oral, selective, allosteric TYK2 inhibitor. DEUC demonstrated a favorable safety
and efficacy profile in a phase 2 trial in patients with PsA, a phase 2 trial in patients with active SLE, and 2 phase
3 trials in patients with plaque psoriasis. The phase 2 PAISLEY study in patients with active SLE assessed the
effects of DEUC on levels of immunological markers of TYK2-mediated pathways, B cell pathways, and serological
biomarkers.

Methods: The 48-week (wk), double-blind trial (NCT03252587) enrolled 363 SLE patients randomized 1:1:1:1 to placebo
(PBO) or DEUC 3 mg twice daily (BID), 6 mg BID, or 12 mg once daily (QD).1 Whole blood transcripts, serum proteins, blood
cell subsets, and antibody profiles at screening and baseline through wk 48 were measured by immunoassays and flow
cytometry. In a substudy, samples were collected from 83 subjects 22 to 114 hours after the initial dose. Samples from
demographically matched healthy subjects were collected and measured for comparison.

Results: At screening, 42 genes/modules and 75 proteins were differentially expressed compared to healthy subjects, with
fold change >1.5 and adjusted P value < 0.05. Following treatment with DEUC, IFNa was significantly reduced at wk 48, IFNl
was significantly reduced from wk 2 through wk 48, and IFNg was numerically lower after wk 12. DEUC significantly inhibited
IFN-regulated gene (IRG) expression from wk 2 through wk 48. DEUC, but not PBO, reduced expression of cytokines and
chemokines downstream of IFN activity, including BAFF, MCP2, and CXCL10 (Figure 1). Adjusted mean percent changes
from baseline at wk 48 after treatment with DEUC 3 mg BID, 6 mg BID, or 12 mg QD were -26%, -31%, or -30% for
MCP2 and -42%, -43%, or -48% for CXCL10, respectively. Selected cytokines and chemokines including IFNl, CXCL10,
CCL19, and MCP2 were significantly reduced in the BID-dosed arms as early as 2 to 3 days after dose initiation. Lympho-
cyte and neutrophil counts and complement levels increased with DEUC treatment, while markers associated with B cell
activation and differentiation including BLC (CXCL13), CD38 (gene expression), and autoantibodies were reduced after
treatment with DEUC.

Conclusion: DEUC suppressed IFN production, IRG expression, IFN-inducible proteins, B cell pathway markers, and sero-
logical biomarkers, consistent with clinical symptom improvements in SLE patients treated with DEUC. Suppression of both
IFN and B cell pathways suggests a broad reduction in lupus pathophysiology. These results provide a molecular framework
for understanding how DEUC modifies molecular networks in SLE and support the continued investigation of DEUC as a
treatment for SLE in phase 3 trials.
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Reference1. Morand et al. (2022). Efficacy and safety of deucravacitinib, an oral, selective, allosteric TYK2 inhibitor, in
patients with active systemic lupus erythematosus: A phase 2, randomized, double-blind, placebo-controlled study.
Annals of the Rheumatic Diseases, 81:209.

Disclosure: J. Kahlenberg, Q32 Bio, Celgene/Bristol Myers Squibb, Ventus Therapeutics, Rome Therapeutics, Jans-
sen, AstraZeneca, Eli Lilly, GlaxoSmithKline, Bristol Myers Squibb, Avion Pharmaceuticals, Provention Bio, Aurinia
Pharmaceuticals, Boehringer Ingelheim; I. Sanz, Bristol Myers Squibb, Celgene, GlaxoSmithKline, Janssen, Kyverna,
Visterra, Kyverna, Exagen, GlaxoSmithKline, Bristol Myers Squibb/Celgene;C.Wu, Bristol Myers Squibb; S. Hu, Bristol
Myers Squibb; J. Hyang Kim, Bristol Myers Squibb; S. Singhal, Bristol Myers Squibb; I. Catlett, Bristol Myers Squibb.
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Background/Purpose: Atacicept is a fusion protein that blocks B-lymphocyte stimulator and a proliferation-inducing ligand,
which are increased in patients with SLE. APRIL-SLE was a double-blind, placebo-controlled, Phase 2 study that random-
ized patients with moderate-to-severe systemic lupus erythematosus (SLE) to atacicept 75 mg, atacicept 150 mg, or pla-
cebo twice-weekly for 4 weeks, then weekly for 48 weeks.The primary results of the APRIL-SLE study – the effect of
atacicept compared to placebo in preventing new flares in patients with moderate-to-severe SLE – have been reported
(Isenberg et al., 2013). We performed a post hoc analysis to describe the effect of atacicept compared to placebo on mea-
sures of renal function in patients with SLE; this effect has not been reported previously.

Methods: The APRIL-SLE study excluded patients with moderate to severe glomerulonephritis, as defined by either of the
following: urinary protein/creatinine ratio (UPCR) >1 mg/mg and/or hematuria or a significant renal impairment as defined
by estimated glomerular filtration rate (eGFR)

Median Change from Baseline in eGFR
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Results: In total, 111 patients in the placebo group, 112 patients in the atacicept 75 mg group, and 62 patients in the ata-
cicept 150 mg group completed 52 weeks of treatment. The eGFR time course was stable for the atacicept groups com-
pared to a 4.4% decline in the placebo group from baseline at week 52 (figure and table). UPCR from baseline at week
52 declined in the atacicept groups and increased in the placebo group.

Conclusion: Results from this double-blind, placebo-controlled, Phase 2 study suggest a potential for improved renal func-
tion with atacicept treatment of patients with moderate-to-severe SLE.

Disclosure: D. Isenberg, Merck/MSD, astra zeneca, Eli Lilly, Servier, Amgen; C. Lin, Vera Therapeutics, Inc; A. Kao,
EMD Serono, Billerica, MA, USA; A. Aydemir, None; C. Gordon, UCB, Amgen, Astra-Zeneca, AbbVie, Sanofi, MGP.
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Background/Purpose: Sphingosine-1-phosphate (S1P) regulates lymphocyte egress from lymphoid organs into circula-
tion. In a SLE proof-of-concept study, cenerimod—a potent, selective S1P1 receptor modulator—reduced circulating
antibody-secreting cells and plasma IFN-associated biomarkers vs placebo (Strasser et al. rmdopen-2020-001261). Here,
exploratory biomarkers associated with inflammation were evaluated in the phase 2b study (CARE) of cenerimod in moder-
ate to severe SLE (NCT03742037).

Methods: Peripheral blood samples from patients with SLE participating in the phase 2b study (CARE) were collected at
baseline and after 6 months of treatment with the S1P1 receptor modulator cenerimod. Samples were collected in PAXgene

Percent Median Change in Baseline of eGFR and Proteinuria at Week 52
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tubes for gene expression analysis and EDTA plasma tubes for plasma protein expression. Gene expression was analyzed
using the modular immune profile test (MIP) from DxTerity®. A high IFN-1 gene expression signature status (IFN-1 high) was
identified using a 4-gene expression signature (IFIT1, HERC5, IFI27, RSAD2). Plasma proteins were measured using fit-for-
purpose validated antibody-based assays.

Results: At baseline, patients with SLE were identified as either IFN-1 high or IFN-1 low. The distribution was well bal-
anced in the placebo (n=86) and cenerimod 4 mg group (n=85) with approximately 50% IFN-1 high in both treatment
arms. At baseline, the IFN-1 gene expression signature (GES) showed a bimodal distribution, and correlated with the
IFN beta, IFN gamma, plasmablasts, and inflammation GES. The IFN-1 GES did not correlate with other adaptive
and innate immune cell GES. None of the GES correlated with the mSLEDAI-2K at baseline. At 6 months, cenerimod
treatment modulated GES and proteins linked to several of those molecular pathways associated with SLE
pathogenesis.

Conclusion: At baseline, patients with SLE presented systemic molecular heterogeneity with clear separation of patients
into IFN-1 high and IFN-1 low phenotypes. Of note, the IFN-1 phenotypes correlated with other inflammatory pathways,
revealing a complex inflammatory pathogenesis in SLE. Cenerimod showed the potential to modify several of these inflam-
matory pathways demonstrating its broad immune-modulatory pharmacodynamics.

Disclosure: D. Strasser, Idorsia Pharmaceuticals Ltd; c. Cahuzac, Idorsia Pharmaceuticals Ltd; p. Cornelisse, Idor-
sia Pharmaceuticals Ltd; O. Berkani, Idorsia Pharmaceuticals Ltd; P. Groenen, Idorsia Pharmaceuticals Ltd;
M. Murphy, Idorsia Pharmaceuticals Ltd.
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Does LLDAS Definition Match the Rheumatologist Opinion? The First Visit
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Monte8, Irene Carrion Barbera9, maria Galindo10, Esther Rodriguez Almaraz10, Luis Ines Sousa11 and Jose M Pego-
Reigosa12, 1Complejo Hospitalario Universitario de Vigo, Vigo, Spain, 2Hospital Universitario Dr Negrín, Las Palmas de
Gran Canaria, Spain, 3IRIDIS Group, Vigo, Spain, 4Hospital Universitario de Jerez de la Frontera, Jerez de la frontera,
Spain, 5Hospital Jerez de la Frontera, C�adiz, Spain, 6Hospital Universitario Donostia, Donostia, Spain, 7Hospital
Universitario La Princesa, Madrid, Spain, 8Hospital del Mar/Parc de Salut Mar-IMIM/UEC-AIS, Barcelona, Spain, 9Hospital
del Mar, Rheumatology, Barcelona, Spain, 10Hospital Universitario 12 de Octubre, Madrid, Spain, 11Centro Hospitalar e
Universitario de Coimbra, Coimbra, Portugal, 12Hospital Meixoeiro, Vigo, Spain
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Background/Purpose: Treat to Target strategies are necessary in Systemic Lupus Erythematosus (SLE). They are difficult
to establish due to the heterogeneity of the disease. The current definitions of Lupus Low Disease Activity State (LLDAS)
according to the Asia Pacific Lupus Collaboration (APLC) and remission according to Definition of Remission in SLE
(DORIS) 2021 are difficult to achieve and maintain over time.
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To evaluate the concordance between the LLDAS and the clinical status according to the rheumatologist opinion and rea-
sons of disagreement. To explore modifications in LLDAS definition that best fit with the expert´s opinion.

Methods: Prospective multicenter study of SLE patients from 7 Spanish Rheumatology Departments. Statistical analysis:
descriptive cross-sectional (at the time of recruitment) analysis of the demographic and clinical characteristics, treatments;
remission and LLDAS and the subjective evaluations of SLE activity by the rheumatologist. Analysis of the level of agreement
between expert opinion and the definition of LLDAS and its modification were evaluated using Cohen’s kappa.

Results: DEMOGRAPHIC AND CLINICAL CHARACTERISTICS. 508 patients were included. Mean SLEDAI-2K (±SD)
was 2.84 (±3.31). 406 (79.9%) patients presented SLEDAI-2K≤4. 317 (74.1%) patients were on antimalarial treatment.
222 (43.7%) patients were on immunosuppressive or biological therapy. 61% of patients weren´t taking glucocorticoids.
7.5% were taking prednisone ≥ 7.5mg/day.

REMISSION/LLDAS 267 (54.4%) patients were in remission and 304 (62.7%) patients were in LLDAS. According to the
expert opinion, remission was the most frequent state considered (n=206, 41.6%); followed by low activity (n=153,
30.9%); serologically active (n=71, 14.3%); moderate activity (n=55, 11.1%) and high activity (n=10, 2%) (Table 1).
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AGREEMENT Overall agreement between expert opinion and the definition of LLDAS was 71.4 % with a Cohen’s kappa of
0.3. 96.1% in LLDAS were classified by the expert as remission, serologically active or low activity; and 3.9% as moderate or
high activity. Of the patients that did not fulfill the definition of LLDAS, 126 out of 179 (70.4%) patients were classified by the
expert as remission/low disease activity (Figure 1). The main reasons for discordance were the presence of new clinical fea-
tures and a SLEDAI 2-K>4. (Table 2)Conclusion: Almost 2/3 of SLE patients were in remission or in LLDAS. There is a good
correlation between LLDAS and the physician’s opinion, particularly for those patients who fulfill LLDAS definition. However,
the agreement is not so good for patients who don’t, these being excessively classified by the physician as remission or low
activity. The main disagreement items were a SLEDAI-2K >4 and the appearance of different clinical manifestations. On the
contrary, PGA adequately fits the LLDAS definition. The modification of the LLDAS definition excluding the comparison with
previous assessment increases the agreement with the expert opinion to 82.6%.

Disclosure: C. Mouriño Rodriguez, None; I. Altabas Gonzalez, None; I. Rúa-Figueroa, None; N. Jimenez, None;
F. Rubiño, None; I. Hernandez Rodriguez, None; R. Menor Almagro, None; E. Uriarte Isacelaya, None;
E. Tomero Muriel, None; T. Salman-Monte, GlaxoSmithKlein(GSK); I. Carrion Barbera, None; m. Galindo, None;
E. Rodriguez Almaraz, None; L. Sousa, None; J. Pego-Reigosa, None.
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SPARCC, MASES, LEI and MEI Indexes Capture Different Patients with
Enthesitis in Axial Spondyloarthritis, Peripheral Spondyloartrhitis and
Psoriatic Arthritis

Raquel Granados1, lourdes Ladehesa-Pineda2, Maria Angeles Puche Larrubia3, Maxime Dougados4, Eduardo
Collantes5 and Clementina Lopez-Medina6, 1Reina Sofia University Hospital/Rheumatology Department/Maimonides
Institute for Biomedical Research (IMIBIC), C�ordoba, Spain, 2Reina Sofia University Hospital/Rheumatology Department/
Maimonides Institute for Biomedical Research (IMIBIC), Cordoba, Spain, 3Reina Sofia University Hospital/Rheumatology
Department/Maimonides Institute for Biomedical Research (IMIBIC), Granada, Spain, 4Department of Rheumatology,
Hôpital Cochin, Paris, France, Paris, France, 5IMIBIC/University of Cordoba/Reina Sofia Hospital, Cordoba, Spain, 6Reina
Sofia University Hospital, Rheumatology Department, Jaén, Spain
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Background/Purpose: Spondyloarthritis, (axial (axSpA), peripheral (pSpA)) and psoriatic arthritis (PsA)) share enthesitis as a
hallmark clinical feature. Reliable clinical instruments have been developed to assess enthesitis: Spondyloarthritis Research
Consortium of Canada Enthesitis (SPARCC), Leeds Enthesitis Index (LEI), Maastricht Ankylosing Spondylitis Enthesitis
Score (MASES) and Mander Enthesitis Index (MEI). Since these four indexes include different enthesis locations, they may
capture a different number of patients with enthesitis in the different SpA entities.

For that, the purpose of the study is a) to describe the individual locations of enthesitis in axSpA, pSpA and PsA; b) to eval-
uate whether the prevalence of patients with at least one enthesitis across the three groups differs depending on the use of

Figure 1. Prevalence of enthesitis captured by different indexes.
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SPARCC, LEI, MASES and MEI indexes; c) to evaluate the level of agreement between these indexes for detecting patients
with at least one enthesitis in axSpA, pSpA and PsA populations.

Methods: 4185 patients from the cross-sectional ASAS-PerSpA study with a diagnosis of axSpA (2719), pSpA (433) and
PsA (1033) according to the Rheumatologist were included. The location of enthesitis during the study visit were evaluated
according to the four indexes. The prevalence of patients with at least one enthesitis according to the different indexes were
compared across the three diseases and pair-wise agreement between indexes were evaluated using the Cohen’s kappa.

Results: In the overall population, 10.7%, 8.3%, 13.5% and 17.2% of patients showed at least one enthesitis according to
the SPARCC, LEI, MASES and MEI indexes, respectively. Figure 1 shows that, among patients with axSpA, MEI and
MASES indexes capture the majority of patients with at least one enthesitis (98.7% and 82.4%, respectively), while in pSpA
and PsA, MEI and SPARCC are the indexes which capture the majority of patients with enthesitis (100% and 84.6% for MEI
and SPARCC in pSpA, and 97.3% and 77% for MEI and SPARCC in PsA, respectively). In the total population, MASES and
MEI showed the strongest agreement for patients with at least one enthesitis (absolute agreement 96.3%; Cohen’s kappa:
0.86). Similar results were found among axSpA patients (97.3%; 0.90). In pSpA patients, SPARCC and MEI showed the
strongest agreement (97.2%; 0.90), as well as among PsA patients (95.4%; 0.82).

Conclusion: The most prevalent locations of enthesitis on the global SpA population are the lumbar spinous processes, the
thoracic spinous processes and Achilles tendon. MEI and MASES are the two indexes that capture more patients with
enthesitis in axSpA, while MEI and SPARCC are the two indexes that capture more patients in pSpA and PsA. The LEI index
may underestimate the prevalence of enthesitis in these patients. MASES and MEI showed the largest level of agreement in
the overall population and in axSpA, while MEI and SPARCC showed the largest level of agreement in pSpA and PsA. These
results suggest that the prevalence of enthesitis across entities differs depending on the disease and on the use of the differ-
ent indexes.

Disclosure: R. Granados, None; l. Ladehesa-Pineda, None; M. Puche Larrubia, None; M. Dougados, Novartis,
AbbVie, Eli Lilly, Merck, Pfizer, UCB Pharma; E. Collantes, None; C. Lopez-Medina, None.
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Increasing the Proficiency for Scoring Sacroiliac Joint Radiographs
According to theModifiedNew York Criteria for Ankylosing Spondylitis by
Using an Online Real-time Iterative Calibration (RETIC) Module

Anna Hadsbjerg1, Mikkel Østergaard2, Joel Paschke3, Adrian Ciurea4, Michael Nissen5, Stephanie Wichuk6, Ashish J
Mathew7, Marie Wetterslev8, Raphael Micheroli9, Susanne Pedersen10, Simon Krabbe10, Kristyna Bubova11, Monika
gregova12, Alexander Bernatschek4, Maurice Donzallaz4, Burkhard Moeller13, Ziga Snoj14, Karlo Pintaric14, Manouk de
Hooge15, Karel Gorican16, Robert G Lambert6 andWalter PMaksymowych17, 1Copenhagen Center for Arthritis Research,
COPECARE, Rigshospitalet, Glostrup, Denmark, 2Rigshospitalet, University of Copenhagen, Glostrup, Denmark, 3CARE
Arthritis LTD, Edmonton, AB, Canada, 4University Hospital Zurich, Zürich, Switzerland, 5Hopitaux Universitaires de
Genève, Geneva, Switzerland, 6University of Alberta, Edmonton, AB, Canada, 7Rigshospitalet, Copenhagen, Denmark,
8Rigshospitalet, Copenhagen, Glostrup, Denmark, 9University Hospital Zurich, Department of Rheumatology, Zürich,
Switzerland, 10Rigshospitalet, København, Denmark, 11First Faculty of Medicine, Charles University,, Prague,
Czech Republic, 12Institue of Rheumatology, Prague, 13Inselspital - University Hospital Bern, Bern, Switzerland,
14Radiology, University Medical Centre Ljubljana, Ljubljana, Slovenia, 15Ghent University Hospital, Luxembourg,
Luxembourg, 16MSK radiology unit, Radiology section – Diagnostic department, Geneva University Hospitals, Geneva,
Switzerland, 17Department of Medicine, University of Alberta, Edmonton, AB, Canada
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Background/Purpose: Radiographic assessment of the sacroiliac joints (SIJ) according to the modified New York (mNY)
criteria is essential in the classification of ankylosing spondylitis, but low to moderate inter-reader agreement and limited
improvement by training have been reported. A web-based real-time iterative calibration (RETIC) module for scoring SIJ
radiographs according to the mNY criteria has been developed by experienced readers to allow remote standardized train-
ing. In this study, we aimed to test the performance of this online RETIC training module in enhancing scoring proficiency
with an expert reader as gold standard reference.

Methods: The RETIC module for scoring according to the mNY criteria consisted of 50 cases with radiographs of the SIJ at
one timepoint with an integrated scoring interface with real time feedback to the reader’s grading compared to the expert
readers’ grading. The mNY grade (0-4) is assessed for each joint. Reliability for fulfilling (mNY+) versus not fulfilling (mNY-)
mNY criteria was assessed in real-time by kappa data being provided every 10 cases, until proficiency targets (kappa
> 0.5) were achieved. In this study, participants (n=17) from the EuroSpA Imaging project were randomized to one of two
reader training strategies (groups A and B) that comprised of 3 training steps, each followed by a reading exercise
(Exercises 1-3; 25 patients per exercise). Training steps were as follows: Group A. 1. Review of original manuscripts describ-
ing the mNY method. 2. Review of PowerPoint summary of mNY method and video with grading examples PLUS comple-
tion of mNYRETIC module. 3. Re-review of PowerPoint summary and video. Group B. Same 3-step strategy as group A
except that the mNYRETIC module was completed at step 3, i.e. immediately before Exercise 3. The reliability of scoring
was compared to an expert radiologist (RL), using kappa statistics for positivity of mNY criteria and intraclass correlation
coefficients (ICCs) for the grades of the mNY criteria.

Results: The mean agreement for all readers on fulfillment of the mNY criteria (mNY+ vs mNY-) with kappa was 0.69 in exer-
cise 1, 0.72 in exercise 2 and 0.83 in exercise 3. Corresponding ICCs for mNY scoring 0-4 were 0.77, 0.77 and 0.82 in exer-
cises 1, 2 and 3, respectively, see Table. For Reader Group A (performed RETIC module before exercise 2), kappas for
exercises 1-3 were 0.65, 0.76 and 0.83, respectively and ICCs 0.71, 0.82 and 0.81 (exercise 3). Interestingly, the main
increase in agreement occurred between Exercises 1 and 2, i.e. after the RETIC module was performed. For Reader group
B (performed RETIC module before exercise 3), corresponding kappa’s were 0.71, 0.77 and 0.83 and ICCs 0.80, 0.72 and
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0.80, for exercises 1-3, respectively. Similarly, agreements predominantly improved directly after the RETIC module was
performed.

Conclusion: Agreement on scoring radiographs of the SIJ according to the mNY criteria was noticeably improved when
using a systematic online training module and in general readers achieved very good agreement with experts implying that
systematic training of readers before scoring of images can enhance scoring proficiency.

Disclosure: A. Hadsbjerg, Novartis;M. Østergaard, AbbVie/Abbott, Amgen, Bristol-Myers Squibb(BMS), Celgene, Eli
Lilly, Janssen, Gilead, Novartis, Pfizer, UCB; J. Paschke, None; A. Ciurea, AbbVie, Novartis, Merck/MSD; M. Nissen,
AbbVie/Abbott, Pfizer, Amgen, Novartis, Janssen; S. Wichuk, None; A. Mathew, None; M. Wetterslev, None;
R. Micheroli, None; S. Pedersen, Novartis, AbbVie/Abbott, UCB, Pfizer, Merck/MSD; S. Krabbe, Novartis;
K. Bubova, None; M. gregova, None; A. Bernatschek, None;M. Donzallaz, None; B. Moeller, None; Z. Snoj, None;
K. Pintaric, None; M. de Hooge, None; K. Gorican, None; R. Lambert, Calyx, CARE Arthritis, Image Analysis Group;
W. Maksymowych, AbbVie, Boehringer-Ingelheim, Celgene, Eli Lilly, Galapagos, Janssen, Novartis, Pfizer, UCB,
CARE Arthritis Limited.
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Background/Purpose: Hyperuricemia (HU), a common metabolic abnormality, may result in development of gout, which is
an inflammatory arthritic condition1,2. Patients (pts) with psoriasis (PsO)/psoriatic arthritis (PsA) are at increased risk of HU
and development of gout1. Moreover, PsA pts with HU respond poorly to PsA treatment and have more peripheral and
destructive joint damage3. This post hoc analysis from the FUTURE 2–5 and MAXIMISE studies investigated the impact of
different levels of HU, and history of gout/uric acid lowering therapy (ULT) on pts with PsA in terms of demographics, clinical
characteristics, comorbidities, and clinical response to secukinumab (SEC) over 1 year.

Methods: Pts were stratified into HU and normouricemic (NU) groups based on baseline (BL) serum uric acid (SUA) thresh-
old of 360 � mol/L and 420 � mol/L. A sensitivity analysis was performed in a subgroup of pts with and without a history of
gout/ULT. Demographics, clinical characteristics, van der Heijde modified total sharp score (vdH-mTSS) and comorbidities
data were collected at BL. Evaluations included ACR20/50/70, Spondyloarthritis Research Consortium of Canada
(SPARCC) enthesitis index, Bath Ankylosing Spondylitis Disease Activity Index (BASDAI), Psoriasis Area and Severity Index
(PASI90), Psoriatic Arthritis Response Criteria (PsARC), radiographic structural progression (vdH-mTSS), and quality of life
(QoL) up to Week 52 (W52). Analyses were performed at a descriptive level and data are presented as observed.
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Results: Overall, 2504 pts with PsA were included in the analysis, of whom 822 (32.8%) and 356 (14.3%) had SUA level
≥ 360 and ≥ 420 � mol/L, respectively, and 62 (2.5%) had a history of gout/ULT. At BL, HU pts (SUA ≥ 360 and ≥ 420

Table 2. Clinical efficacy outcomes at Week 52

Table 1. Demographics and clinical characteristics
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� mol/L) and pts with a history of gout/ULT were mostly male, had higher body mass index with frequent hypertension. Pts
with SUA ≥ 420 � mol/L appeared to have higher vdH-mTSS score vs NU pts (Table 1). At W52, efficacy response as mea-
sured by ACR20/50/70, SPARCC enthesitis index, BASDAI, PsARC, vdH-mTSS score (Figure 1), and improvement in QoL
was similar with SEC 150 and 300 mg, irrespective of BL HU status (Table 2). In the subset of pts with PsO, a higher propor-
tion of HU pts had moderate to severe PsO, compared with NU pts. As a result, higher PASI90 response was observed in
NU pts with SEC 150 mg (with and without load). However, PASI90 response was comparable with SEC 300 mg irrespec-
tive of BL HU status (Table 2).

Conclusion: Pts with HU and a history of gout/ULT had a higher prevalence of hypertension, and more prominent clinical
presentation of moderate to severe PsO and dactylitis. Efficacy across all musculoskeletal manifestations was similar with
SEC 150 and 300 mg up to W52. At BL, HU pts (≥ 420 � mol/L) appeared to have higher vdH-mTSS scores with large var-
iability than NU pts; however, responses to SEC were similar at W52, preventing radiographic progression. Although these

Figure 1: Assessment of inhibition of structural damage progression
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findings were not consistent in pts with SUA ≥ 360 � mol/L or gout/ULT history, further investigations are needed to confirm
the impact of urate on the structural damage in PsA.

References:

Tripolino C, et al. Front Med. 2021;8:737573
Keenan R. Clin Ther. 2017;39(2):430–41
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Background/Purpose: Psoriatic Arthritis (PsA) is associated with obesity and its related metabolic abnormalities. The role of
diet as an adjunct therapy in PsA remains unclear. We aimed to describe the prevalence of cardiometabolic abnormalities
and adherence with healthy eating recommendations among patients participating in the DIPSA study and assess their
association with measures of disease activity.

Methods: DIPSA is a randomized controlled trial (NCT04180904) that aims to compare the efficacy of Mediterranean diet
and DASH-low caloric diet vs. standard of care as adjunct therapy in patients with PsA who are overweight or obese (BMI
>25). Study participants must have a Disease Activity in Psoriatic Arthritis (DAPSA) score >10 and be on stable therapy.
Baseline information on the first 32 patients enrolled in the study (out of expected 90 patients) was analyzed. The presence
of cardiometabolic abnormalities was assessed based onmedical history, physical examination and laboratory tests. All par-
ticipants completed a 24-h dietary recall of foods/beverages consumed during 3 separate weekdays. Healthy Eating Index
(HEI) 2015, a diet quality score which evaluates adherence to dietary guidelines for Americans, was calculated. The score
includes 13 food components (9 components encouraged, 4 to limit) with a range of 0 (low) to 5 or 10 (high). We describe
the baseline cardiometabolic abnormalities and adherence with healthy diet scores and assess their correlation with PsA dis-
ease activity measures.

1991



Results: The mean age of study participants was 53.3 years (71.9% females). The mean DAPSA, tender and swollen joint
counts were 23.6, 6.6 and 1.1, respectively. A significant proportion of the patients had obesity (71.9%) and related meta-
bolic abnormalities, such as dyslipidemia (41.9%), hypertension (37.5%), metabolic syndrome (46.9%) (Figure 1). Mean
HEI-2015 was 59.3 with higher adherence scores (HEI-2015 >50; 25%Q1) found in females than males (91% vs. 57%,
respectively, p< 0.05). No differences in HEI-2015 scores were found between age and level of education groups. Of the
individual HEI-2015 food groups, the lowest adherence scores were found for whole grain and total sodium consumption
(Table 1). Significant correlation was found between lower added sugar and both lower fatigue and lower PSAID scores
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(Figure 2), and correlation between greater whole fruit consumption and lower swollen joint count. Additionally, a correlation
was found between the unsaturated than saturated fatty acids and higher enthesitis score.

Conclusion: High prevalence of metabolic abnormalities was found in patients with PsA starting a diet intervention study.
Adherence with healthy diet eating recommendations at baseline was higher in female patients and individual foods, partic-
ularly sugar and whole fruit consumption, were associated with PsA measures of disease activity. The DIPSA study will
determine the role of dietary interventions as adjunct therapy in PsA.

Disclosure: L. Eder, AbbVie, Lilly, Novartis, UCB, Pfizer; C. Compher, None; H. Emanoilidis, None; R. Quinn, None;
D. Gladman, AbbVie, Amgen, Eli Lilly, Janssen, Gilead, Novartis, Pfizer, Bristol-Myers Squibb(BMS), Galapagos, UCB
Pharma, Celgene; V. Chandran, AbbVie, AstraZeneca, Bristol-Myers Squibb, Eli Lilly, Janssen, Novartis, Amgen, Pfizer
Inc, UCB; J. Scher, Janssen, Pfizer, AbbVie, Sanofi, Novartis, UCB; A. Ogdie, AbbVie, Amgen, Novartis, Pfizer Inc,
Bristol-Myers Squibb, Celgene, Janssen, CorEvitas, Gilead Sciences, Eli Lilly, GlaxoSmithKline, Happify Health, UCB.
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Background/Purpose: It has been described an increased presence of cardiovascular risk factors and subclinical ath-
erosclerosis in patients with axial spondyloarthritis (axSpA). Several studies have shown that endothelial dysfunction
(ED) is a vascular abnormality frequently presented in radiographic axSpA (r-axSpA) patients. We aim to evaluate the
association of endothelial dysfunction and clinical characteristics, including radiographic structural damage, in patients
with axSpA.

Methods: This is a cross-sectional study including 121 axSpA patients from the CASTRO registry and 119 age- and sex-
matched healthy controls (HCs). Characteristics related with disease activity, cardiovascular risk factors and presence of
atherosclerotic plaques were registered, and ED was assessed using a Periflux System 5010 Laser-Doppler Flowmeter to
measure the microvascular function.The association between ED and clinical characteristics was tested using Pearson cor-
relation and an age-adjusted cluster analysis was performed to identify different phenotypes dependent on variables asso-
ciated to microvascular function.

Demographic and clinical details and characteristics related to endothelial function of axial spondyloarthritis patients and healthy controls. Data are
shown as mean (standard deviation) or frequency (percentage). HCs: Healthy Controls; SpA: Spondyloarthritis; BMI: Body Mass Index; VAS:
Visual Analogic Scale; ASDAS-CRP: Ankylosing Spondylitis Disease Activity Score-C Reactive Protein; ASAS HI: Assessment of SpondyloArthritis
International Society Health Index; BASDAI: Bath Ankylosing Spondylitis Disease Activity Index; BASFI: Bath Ankylosing Spondylitis Functional
Index; BASMI: Bath Ankylosing Spondylitis Metrology Index; CRP: C Reactive Protein; NSAIDs: Non Steroidal Antiinflammatory Drugs; mSASSS:
Modified Stoke Ankylosing Spondylitis Spinal Score; HDL: High density lipoprotein; LDL: Low density lipoprotein; Apo A: Apolipoprotein A; Apo B:
Apolipoprotein B; cIMT: carotid intima-media thickness. *Significant differences
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Results: Demographic and clinical characteristics of patients and HCs can be found in the table.Correlation analysis showed
that Rest Flow (RF) and Area of hyperemia (AH) were significantly associated with mSASSS (total, cervical and lumbar) and
BASMI. RF was associated also with years of disease and BASFI, and AH with the presence of carotid atherosclerotic pla-
ques. Clusters based on AH, Peak flow (PF)-RF and presence of atherosclerotic plaques distinguished two groups of
patients, with significant differences regarding mSASSS, number of bone bridges and syndesmophytes, SCORE index,
years of disease, BASFI and BASMI.

Conclusion: Patients with axSpA display endotelial dysfunction when compared to HCs. Parameters associated to endo-
thelial dysfunction are associated with SpA characteristics such as mSASSS, time of disease evolution, BASMI and BASFI.
In axSpA patients, endothelial dysfunction is associated to the presence of carotid atherosclerotic plaques.

Disclosure: l. Ladehesa-Pineda, None; C. Lopez-Medina, None; M. Puche Larrubia, None; R. Granados, None;
E. Collantes, None.
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Background/Purpose: Ixekizumab (IXE), a monoclonal antibody that selectively targets interleukin IL-17A, has shown effi-
cacy in patients with radiographic axial spondyloarthritis (r-axSpA). Spinal pain, in particular spinal pain at night (SP-N), is a
major contributor to the patient burden of r-axSpA. Here we assess SP-N improvement in patients up to week (W) 52 and
determine the association of SP-N improvement in patients treated with IXE with other patient-reported outcomes (PROs)
at W16 and with reaching ASDAS LDA at W52.

Methods: The Phase III COAST-V (NCT02696785) trial investigated the efficacy of IXE in 341 patients with r-axSpA and
were biological disease-modifying anti-rheumatic drug (bDMARD)-naïve. Patients were randomised to IXE every 2W
(IXEQ2W), IXE every 4W (IXEQ4W), adalimumab (ADA) or placebo (PBO) up to W16. Only approved dose IXEQ4W data
are presented here. SP-N was measured at each visit using a numeric rating scale (NRS) (0-10). A clinically relevant improve-
ment in SP-N was defined as >2 point improvement from baseline. Differences in baseline variables between those achieving
versus not achieving >2 improvement in SP-N were tested using Fisher’s exact test (binary variables) and analysis of vari-
ance (ANOVA; continuous variables). Associations of SP-N improvement with PROs (BASFI, Fatigue Severity NRS, Jenkins
Sleep Evaluation Questionnaire (JSEQ), SF-36 PCS) at W16, and ASDAS LDA at W52 were tested using analysis of
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Table 1: Baseline demographics, clinical characteristics, and PROs of IXE treated patients achieving vs. not achieving >2 improvement in SP-N
at W16.

Figure 1: Patients achieving meaningful spinal pain at night improvement through W52.
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covariance (ANCOVA; continuous variables) and logistic regression (binary variables). Missing values were imputed using
non-responder imputation (NRI), and modified baseline observation carried forward.

Results: A greater proportion of patients achieved >2 improvement in SP-N with IXE treatment compared to PBO at W16
(63.0% vs. 32.2%, p < 0.001) and improvement was sustained up to W52 (Figure 1). Of the 81 patients originally random-
ised to IXE, those achieving >2 improvement in SP-N (63%) at W16 were younger, more frequently positive for HLA-B27
and had higher disease activity at baseline compared to those that did not achieve >2 improvement (Table 1). Achieving
>2 improvement in SP-N was associated with improvement in PROs including BASFI, Fatigue Severity, JSEQ and SF-36
PCS at W16 and with achieving ASDAS< 2.1 at W52 compared to those not achieving >2 improvement in SP-N (Table 1).

Conclusion: IXE improved SP-N for patients with r-axSpA not previously treated with bDMARDs. Improvements in SP-N
were associated with improvements in disease activity, function, fatigue and quality of life.

Disclosure: S. Ramiro, AbbVie/Abbott, Eli Lilly, Galapagos, Merck/MSD, Novartis, Pfizer, UCB, Sanofi; C. Lukas,
None; M. Nissen, AbbVie/Abbott, Pfizer, Amgen, Novartis, Janssen; Y. Schymura, Eli Lilly and Company; K. Ng, Eli
Lilly; A. Bradley, Eli Lilly and Company; G. Doridot, Eli Lilly and Company; S. Liu-Leage, Eli Lilly and Company;
A. Chan, AbbVie, Amgen, Biogen, Celgene, Eli Lilly and Company, Janssen, Novartis, UCB Pharma; J. WEI, AbbVie,
Bristol-Myers Squibb, Amgen, Celgene, Chugai, Eisai, Eli Lilly, GlaxoSmithKline, Janssen, Novartis, Pfizer Inc,
Sanofi-Aventis, TSH Taiwan, UCB, JHL Taiwan.
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Background/Purpose: The Assessment of SpondyloArthritis international Society (ASAS) recently proposed preliminary,
more stringent, data-driven definitions for active and structural MRI lesions of the sacroiliac joint (SIJ) typical of axial spondy-
loarthritis (axSpA).1 We assessed clinical outcomes of patients receiving certolizumab pegol (CZP) in the C-OPTIMISE trial
who were MRI-positive (MRI+) or negative (MRI-) according to both the existing and newly proposed definitions, as well as
those who were MRI+ by the existing definition but MRI- by the newly proposed definition (discordant group).

Methods: C-OPTIMISE (NCT02505542) enrolled 736 patients with active axSpA who received 400 mg CZP at Weeks 0, 2,
and 4, then 200mg CZP every two weeks to Week 48.2 We report: percentage of patients achieving ASAS ≥40% improve-
ment (ASAS40) response; mean BASDAI change from baseline (CfB) and Ankylosing Spondylitis Disease Activity Score
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(ASDAS) disease state to Week 48. In this post hoc analysis, outcomes were stratified by axSpA subgroup (radiographic [r-]/
non-radiographic [nr]-axSpA) and MRI definition. Missing values were imputed using non-responder imputation for ASAS40
and last observation carried forward for continuous variables.

Results: Baseline MRI data were available for 657/736 (89.3%) patients, 358/657 (54.5%) of whom had r-axSpA and
299/657 (45.5%) nr-axSpA. 386/657 patients (58.8%) were classified as MRI+ according to the existing definition compared
with 333/657 patients (50.7%) using the newly proposed definition; the discordant group comprised 53/657 patients (8.1%;
nr-axSpA: 35/299 [11.7%]; r-axSpA: 18/358 [5.0%]; Table 1). A numerically higher proportion of newly proposed definition
MRI+ patients achieved ASAS40 at Week 48 versus those fulfilling the existing MRI+ definition; patients in the discordant
group responded similarly to those originally classified as MRI- (Figure 1A). Similar results were observed for mean BASDAI,
with significant differences in responses between nr-axSpA patients in the newly proposed MRI+ definition and discordant
groups (Figure 1B). At Week 48, a lower proportion of patients in the discordant group achieved ASDAS inactive disease
(ID) versus those classified as MRI+ according to either the existing or newly proposed definitions; differences between sub-
groups were more notable among patients with nr-axSpA (discordant group: 42.9%; existing definition MRI+: 58.6%; newly
proposed definition MRI+: 62.2%) than with r-axSpA (discordant group: 55.6%; existing definition MRI+: 60.5%; newly pro-
posed definition MRI+: 61.0%; Figure 2).

Conclusion: In C-OPTIMISE, 11.7% fewer nr-axSpA patients would have been classified as MRI+ at baseline using the
newly proposed definition versus the existing definition. Application of the preliminary MRI definition needs to be evaluated
in future clinical trials to confirm its translation into fewer false-positive recruited patients.

References: 1. Maksymowych WP. Rheumatology 2021;60(10):4778-4789. 2. Landewé RB. Ann Rheum Dis.
2020;79(7):920-928.
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Background/Purpose: A meta-analysis demonstrated that the risk of vertebral fractures in Ankylosing Spondylitis (AS) is
doubled compared to non-AS comparators. Increased fracture risk in AS is thought to be due to local bone remodeling

Table 1. Demographics and clinical characteristics of AS and comparator cohorts
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and systemic inflammatory effects. However, data are limited regarding changes in fracture rates in AS over time. We
assessed fracture rates in AS and general population comparators and performed an interrupted time series to assess
whether fracture rates have changed since the introduction of biologics for AS treatment.

Methods: We used the national Veterans Affairs Corporate Data Warehouse and included adults ≥ 18 years old with ≥1
ICD-9/10 code for AS from an outpatient data source from 1999 to 2021, and at least one disease modifying antirheumatic
drug medication fill or administration. Subjects were excluded if they had ≥1 ICD-9/-10 code of rheumatoid arthritis or pso-
riatic arthritis, had missing age data, or a history of the outcome of interest (radius, femoral or vertebral fracture) prior to inclu-
sion. As comparators, we selected a 20% random sample of adults ≥18 years old without a prior AS diagnosis. For each AS
subject, follow up time began at the time of AS diagnosis. Subjects were followed until they had a fracture, reached age
90, died, were disenrolled from the VA, or at the study’s end in May 2021.

Statistical analysis:Annual incidence rates were calculated as the number of incident fractures divided by the number of
person-years (PY) separately for the AS and comparison groups. Rates were stratified by sex. For male patients, rates were

Figure 1. Fracture rates for AS, comparators and the Ratio (AS/Comparator)

Figure 2. Fracture rate per 1000 PY among those with AS. Each dot represents the fracture rate in a 6-month period. The trend in fracture rates fit
from observed data is shown as a solid line. The pre-TNFi period (2000-2003) slope is extended as a dashed line to allow comparison of the base-
line period slope with the observed data slope in the TNFi period (2004-2021). Compared to the pre-TNFi era, the rate of fractures in the TNFi era is
increased by 15 per 1000 PY.
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also stratified for age and race. We directly standardized fracture rates to the structure of the cohort in 2017. To examine
trends over time we calculated the adjusted relative risk of fracture in the AS group compared to the comparison group for
each year. We then performed an interrupted time series analysis to compare rates of fractures from 2001-2003, and then
from 2004-2021 as estimates of fracture rates in the pre-TNFi and TNFi eras. In this analysis we divided standardized frac-
ture rates in AS by the comparator rates to account for a secular trend in fractures.

Results: As of 2017, the baseline year used for standardization, we identified 3,983 patients with AS (median age
52.61 years, 92.4% men, 77.2% white) and 1,152,573 randomly selected general population comparators (median age
64.13 years, 89.5% men, 69.8% white; Table 1).

The annual incidence rate of fractures increased among those with AS, from 2.1 per 1000 PY in 1999 to 22.8 in 2021. The
rate also increased among comparators from 0.4 to 8.3. The rate ratio (AS/comparators) appear stable over the past
2 decades (Figure 1).

The interrupted time series showed rate of fractures in the TNFi era that was 15 per 1000 PY greater than the rate in the pre-
TNFi era (4 per 1000 PY; Figure 2) for people with AS.

Conclusion:Our study showed increasing fracture incidence rates for both the AS comparator groups. This rate of fractures
was increased in the TNFi era (2004-2021) relative to the pre-TNFi era. Understanding the fracture risk in AS patients and
identifying the risk factors for developing fractures are important to investigate treatment interventions.

Disclosure: S. Merjanah, None; J. Liew, None; J. Bihn, None; N. Fillmore, None; N. Do, None;M. Dubreuil, Amgen,
UCB Pharma, Pfizer.
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Background/Purpose: Psoriatic arthritis (PsA) is an inflammatory arthritis associated with various rheumatological manifes-
tations, such as arthritis or enthesitis, predominantly in the peripheral skeleton. However, the axial skeleton may be affected,
as shown clinically or by conventional radiographs in up to 70% of patients with peripheral involvement. While there are stud-
ies comparing joint damage on standard radiography between patients with PsA and patients with ankylosing spondylitis [1],
to our knowledge, no study has specifically evaluated the extent of structural lesions of the sacroiliac joints (SIJs) on com-
puted tomography (CT) in patients with PsA compared with healthy controls. Our objective was to describe SIJ CT charac-
teristics in patients with PsA and compare them with those of age- and sex-matched controls.
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Methods: An observational retrospective study was performed using medical records from Besançon and Dijon University
Hospital’s rheumatology departments, which were screened to identify patients with PsA, according to the CASPAR criteria.
A search was then carried out for patients in the hospitals’ imaging archiving system to identify those who had undergone a
CT which included the SIJs in their entirety. Non-inclusion criteria were the existence of pelvic bone lesions and a history of
pelvic radiotherapy. Each patient was then matched with a control of the same age and sex, recruited through the hospital’s
imaging archiving system.

Table 1: Sacro-iliac CT findings using a score modified from Diekhoff et al.

Figure 1:Mean scores by region on anterior, middle, and posterior slices (JS: joint space, Ero: erosions, Scl: sclerosis) in PsA patients (A) and con-
trols (B).
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For each individual, CTwas interpreted by two independent readers using a score previously used by Diekhoff et al. [2], dividing
each SIJ into 12 regions, for each of which joint space narrowing (JSN), erosions, and sclerosis are assessed. For this study,
we also observed the existence of intra-articular gas and diffuse idiopathic skeletal hyperostosis (DISH) lesions for each region.
Quantitative variables were compared using Student’s t-test. Qualitative variables were compared using the Chi-2 test.

Results: 48 patients and 48 controls were included. Mean (SD) age was 54.76 ± 12.91 in the PsA group and 54.74+12.87
in the control group. 26 (54.18%) were male in both groups. In PsA patients, mean (SD) disease duration was 22.87
± 14.95 years, 10 (43.48 %) were HLA-B27 positive, and 1 (2.86%) had a bamboo spine. CT findings are described in table
1. The only lesion found significantly more frequently in PsA patients was erosion, which appeared to be preferentially
located on the anterior and middle regions of the SIJs (Figure 1). A positive CT scan (significant joint space narrowing, ero-
sion and/or sclerosis) was found in 15 (32.61%) of the patients with peripheral involvement and 6 (30.00%) of the patients
with axial involvement.

Conclusion: The CT characteristics of SIJs from patients with PsA were similar to those of age- and sex-matched controls,
but with a higher prevalence of erosions, found in 18% of PsA patients.

1. Jadon DR et al. Axial Disease in Psoriatic Arthritis study: defining the clinical and radiographic phenotype of psoriatic
spondyloarthritis. Ann Rheum Dis. 2017;76.2. Diekhoff T et al. Comparison of MRI with radiography for detecting structural
lesions of the sacroiliac joint using CT as standard of reference: results from the SIMACT study. Ann Rheum Dis. 2017;76(9).
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Myers Squibb(BMS), Merck/MSD, Pfizer, Roche, Amgen, Nordic Pharma, UCB, Novartis, Janssen, Eli Lilly, Sandoz,
Galapados, Grunenthal; F. Verhoeven, None.
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Background/Purpose: Improvement in functioning and health as assessed by the ASAS Health Index (HI) is an important
outcome of interventions in patients with axial spondyloarthritis (axSpA). ASAS HI thresholds for measuring improvement
have been proposed but not yet tested in an independent intervention trial to study its discriminant capacity. The objective
was to test the discriminant capacity of the ASAS HI using data from a randomized, active-controlled trial.
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Methods: In this post-hoc analysis from the tight-controlled, treat-to-target (T2T) trial TICOSPA, data of active axSpA
patients randomized to either the T2T arm (visits every 4 weeks, prespecified strategy of treatment intensification until
achieving low disease activity) or standard of care (SOC; visits every 12 weeks, treatment at the rheumatologist’s discretion)
were compared to test whether different thresholds for improvement or achieved state of ASAS HI could discriminate
between treatment arms. Week 48 effect sizes (ES) of improvement from baseline were calculated for each treatment arm
as Phi Coefficient (higher means better discrimination) and OR (95% CI).

Results: The table shows the ES between treatment arms for all tested improvements and health states achieved in ASAS
HI. Overall, absolute improvement outcomes performed better than percentage changes outcome followed by status out-
comes. The absolute improvement of ≥2.0, ≥2.5, and ≥3.0 performed best followed by the 20% improvement. As the ASAS
HI ≥3.0 is the smallest detectable change for this outcome, this seem to be the most appropriate proposed outcome.

Conclusion: In this active-controlled trial an absolute improvement in the ASAS HI discriminated best between treatment
arms.. A similar evaluation is needed in a placebo-controlled trial to be able to propose the best outcome for the ASAS HI
in a trial.

Disclosure: U. Kiltz, AbbVie, Amgen, Biogen, Fresenius, GSK, Hexal, Novartis, Pfizer, Biocad, Lilly, Grünenthal, Jans-
sen, MSD, Roche, UCB; A. Molto, None; C. Lopez-Medina, None; M. Dougados, Novartis, AbbVie, Eli Lilly, Merck,
Pfizer, UCB Pharma; D. van der Heijde, AbbVie, Bayer, BMS, Cyxone, Eisai, Galapagos, Gilead, Glaxo-Smith-Kline,
Janssen, Novartis, Pfizer, UCB, Imaging Rheumatology bv, Lilly; A. Boonen, None; F. Van den bosch, AbbVie, Lilly,
Galapagos, Janssen, Merck, Novartis, Pfizer, UCB, Amgen, Bristol-Myers Squibb(BMS), Celgene; J. Braun, None.
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Is Radiographic Axial Involvement Associated with Syndesmophyte
Development After 2 Years in PsA Patients?
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Background/Purpose: There is an ongoing debate on axial involvement in psoriatic arthritis (PsA). This study, using clinical
and radiographical definitions of axial involvement, investigated the association between axial involvement and new syndes-
mophytes development over 2 years in patients with PsA.

Methods: Patients originated from the Belgian Epidemiological Psoriatic Arthritis Study (BEPAS), a prospective multicentre
cohort involving 17 Belgian rheumatology practices. Recruitment was from December 2012 until July 2014. Patients were
included when fulfilling the Classification criteria for Psoriatic Arthritis (CASPAR). Axial involvement included several definitions
(see figure 1). The treating did the clinical work up. Two calibrated central readers evaluated radiographic damage by assessing
the modified Stoke Ankylosing Spondylitis Spinal Score (mSASSS) for the presence of syndesmophytes and assessed the
modified New York criteria (mNY) for the presence of sacroiliitis. Readers assessed spinal and pelvic radiographs separately
and were blinded for time sequence, clinical data, and information from other obtained images (radiographs of the hands and
feet). Generalized estimating equation models on vertebral unit level were used, taking into account that multiple corners belong
to a single patient. All definitions of axial involvement were evaluated, only odds ratios (OR) with a p< 0.05 were reported.

Results: In total 461 patients were included in BEPAS. Mean age was 52.79±12.29 years and 43.0% (n=198) were female;
average disease duration was 8.5 ± 9.3 years and approximately 34% of the patients reported inflammatory axial pain. From
150 patients 2 years follow-up of spinal radiographs were obtained. From the clinical definitions of axial involvement none
were associated with the development of syndesmophytes in 2 years. Axial involvement was associated with syndesmo-
phyte formation when defined as ‘mNY+ reader consensus’ (OR 3.72 (CI 1.06-13.06)). Although few patients with PsA
developed syndesmophytes after 2 years, conditional probability analysis suggests that those patients meeting the mNY cri-
teria for axial involvement have a higher chance of developing syndesmophytes (Table 1).

Table 1. Conditional probability table for axial involvement defined as radiographic sacroiliitis (mNY+ reader consensus) and
the development of syndesmophytes over 2 years follow-up.

mNY+ reader consensus New syndesmophytes
at 2 years

n P (newSYND/axial involvement)

0 0 3446 P (newSYND/0) = 34/3480 = 0.0098
0 1 34
1 0 116 P (newSYND/1) = 4/120 = 0.0333
1 1 4
0=absent, 1=present
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Conclusion: The likelihood of syndesmophyte formation in PsA is low and is more likely to be associated with axial involve-
ment determined radiographically, particularly in the context of high CRP.

Disclosure: M. de Hooge, None; A. Ishchenko, None; S. Steinfeld, None; A. NZEUSSEU TOUKAP, None;
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Background/Purpose: Understanding factors that impact response to therapy may help improve disease management,
clinical outcomes and patient quality of life. Nails are often overlooked in psoriasis, despite being commonly affected in
hard-to-treat disease and being associated with patient discomfort, functional impairment, psychological stress, and psori-
atic arthritis risk.1,2 This post hoc analysis of the Phase 3 clinical trial VOYAGE 2 data evaluated the impact of baseline
(BL) characteristics and Psoriasis Area and Severity Index (PASI) response at Week (W)16 on nail psoriasis response with
guselkumab, an anti-interleukin 23 monoclonal antibody, treatment and during withdrawal and describes nail outcomes
based on prior biologic exposure.

Methods: In VOYAGE 2, patients were randomised to guselkumab, placebo or adalimumab at BL; this analysis focussed on
patients with fingernail psoriasis in the guselkumab arm. At W28, patients achieving PASI90 continued guselkumab every
8 weeks (q8w) or were withdrawn from treatment by receiving placebo; patients not achieving PASI90 continued guselku-
mab q8w. A logistic regression model established the association of BL characteristics and PASI response at W16 with
attainment of Nail Psoriasis Severity Index (NAPSI)=0/1 at W24 and W48 for all patients receiving guselkumab. Additionally,
for PASI90 responders at W28, absolute NAPSI and PASI up to W48 were reported for bio-naïve vs. bio-experienced
patients. Comparative statistics of this post hoc analysis are nominal.

Results: Results of a logistic regression model of factors associated with NAPSI=0/1 at W24 and W48 in all patients receiv-
ing guselkumab (n=257) are shown in Fig1; lower BL NAPSI and W16 PASI were associated with achieving NAPSI=0/1 at
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W24 (p< 0.001 and p< 0.001, respectively) and W48 (p=0.001 and p=0.015, respectively). Moreover, smoking status was
associated with NAPSI=0/1 at W48 (p=0.035); those with former and current smoking status had a lower probability of
NAPSI=0/1 than those who had never smoked but this was not significant at W24. Increasing BL weight also showed a ten-
dency towards greater probability of NAPSI=0/1 at W24 (p=0.05) and W48 (p=0.04). In a separate analysis of outcomes up
to W48, previous biologic experience did not impact NAPSI response (Table 1); in patients continuing guselkumab, NAPSI
continued improving between W24 and W48, whereas NAPSI remained stabled in the guselkumab withdrawal group.

Conclusion: Lower BL NAPSI and early skin improvements (lower W16 PASI) were associated with a higher probability of
near or complete nail psoriasis clearance (NAPSI=0/1) at W24 or W48. Some association with NAPSI was observed for
BL smoking status at W48. Association with weight requires further investigation due to the potential correlation with co-
variables such as BMI. Being bio-experienced vs. bio-naïve was not associated with NAPSI=0/1 in the logistic regression
analysis and did not impact NAPSI up to W48. These findings offer potential to inform clinical decisions in psoriasis disease
management, such as assessing a patient’s probability of response to continuing therapy.
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Background/Purpose: Traditional cardiovascular disease (CVD) risk factors could be underestimating the subclinical ath-
erosclerosis in patients with Spondyloarthritis (SpA). The identification of subclinical CVD sings and its molecular drivers,
such as epigenetic regulators, acquires relevance. The aim of this work is to identify potential CVD biomarkers based on pro-
teomic and epigenomic data, and its relation with clinical features in SpA.

Methods: A cross-sectional study was performed in 95 patients with SpA compared to 31 healthy donors (HDs). Disease
activity and CVD risk factors was determined. Structural damage was evaluated using mSASSS was analyzed. Levels of
92 CVD-related proteins were determined in plasma using Olink technology (Uppsala, Sweden). Blood genome-wide DNA
methylation at more than 800,000 CpG sites was measured using the Illumina MethylationEPIC array. Association studies
of CVD-related proteins and epigenetic modifications at their protein-coding genes with SpA clinical aspects were
performed.

Results: Patients with SpA presented higher prevalence of CVD comorbidities compared to HDs. As much as 20% of SpA
patients showed atherosclerotic plaques. SpA patients showed significant elevated circulating levels of 12 CVD-related pro-
teins compared to HDs. Among them, MMP9, UPAR, PGLYRP1, RARRES2, PDGFA and CHI3L1 were significantly associ-
ated with acute phase reactants, whereas GDF15 was related to mSASS. GDF15, MMP9 and CTSB were associated with
hypertension. GDF15 and CTSB were associated with uveitis and CHI3L1, CTSB, GDF15, TNFR1 and CTSD with hyperuri-
cemia. Interestingly, patients with atherosclerotic plaques showed significant higher levels of CTSB, IL2RA, GDF15 com-
pared to those without plaques. Among them, levels of GDF15 and CTSB could distinguish patients with atherosclerotic
plaques with a high accuracy (AUC=0.80 and AUC=0.72, respectively). On the other hand, we identified DNA methylation
levels within 81 CpG sites associated with circulating CVD-related proteins. Methylation of GDF-15 and CTSB genes in
whole blood significantly correlated to the plasma levels of those proteins. In addition, GDF-15 and CTSB methylation was
directly related to the presence of atherosclerotic plaques and exhibited a high predictive value (AUC=0.84). The combining
information on GDF-15 and CTSB circulating levels and whole-blood DNA methylation was the best marker to identify
patients with atherosclerotic plaques (AUC=0.93)

Conclusion: 1) SpA patients present an altered CVD proteome profile that is associated with CVD comorbidities and clinical
aspects of the disease; 2) DNA methylation patterns and levels of GDF15 and CTSB could be use as potential subclinical

2012



CVD biomarkers; 3) epigenetic markers boost the predictive ability and can harbor additional information about underlying
biological process in the process of atherosclerotic plaque formation.
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R. Dominguez, None; O. Castellini, None; G. Barturen, None; C. L�opez-Pedrera, None; E. Collantes, None;
M. Alarcon-Riquelme, None; N. Barbarroja, None.
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Background/Purpose: Though continuous composite measures of disease activity for psoriatic arthritis (PsA) assessment
exist, abbreviated measures that are more feasible for screening in routine clinical practice are needed. The 3 Visual Ana-
logue Scale (VAS) and 4 VAS scores were developed by abridging the Group for Research and Assessment of Psoriasis
and Psoriatic Arthritis (GRAPPA) Composite Exercise (GRACE) measure to be the first short multidimensional composite
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measures specifically for use in PsA routine clinical care. The measures were shown to have superior performance than sev-
eral established composite measures using small datasets,1. GRAPPA members recommended further testing of 3VAS/4-
VAS in observational and trial datasets.
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Methods: This post-hoc analysis of the DISCOVER 1/2 and COSMOS studies2-4 used pooled data through week
(W) 24 from all treatment groups across studies. The correlation of 3VAS/4VAS with DAPSA, PASDAS, physician global
assessment (PhGA), and patient GA (PtGA) was assessed with Pearson’s correlation coefficient. Minimal Important Differ-
ence (MID) was assessed with 4 distribution-based methods (based on standard error of the measurement, effect size, reli-
able change index [RCI], and RCIdiff). Minimal detectable change (MDC) was assessed with the standard formula (Table 2).
Clinically relevant thresholds for low, moderate and high disease activity were estimated with receiver operating characteris-
tic analysis and DAPSA (≤4, >4-≤14, >14-≤28, >28), PASDAS (≤1.9, >1.9-≤3.2, >3.2-< 5.4, ≥5.4), and PhGA/PtGA (≤1,
>1-≤3, >3-≤6, >6 cm) as anchors.

Results: 1,405 pts were included, of whom 51.3% were male, with a mean (SD) age of 47.1 (11.8), and PsA duration of 6.4
(6.5) years. At BL, the mean (SD) 3VAS, 4VAS, DAPSA, PASDAS, PhGA, and PtGA scores of 6.4 (1.6), 6.3 (1.6), 45.8 (20.2),
6.5 (1.1), 6.5 (1.6), and 6.7 (2.0), respectively, reflected high levels of disease activity. Through W24, both 3VAS and 4VAS
showed very strong correlation with PtGA (r3VAS=0.92, r4VAS=0.94) and PASDAS (r3VAS=0.81, r4VAS=0.82), strong with
PhGA (r3VAS=0.77, r4VAS=0.74), and moderate to strong with DAPSA (r3VAS=0.59, r4VAS=0.61). Calculated MIDs were 0.9
(range: 0.7-1.3 across methodologies) for 3VAS and 0.9 (range: 0.6-1.3) for 4VAS (Table 1). MDC estimates were 3.3 (range
2.1-4.2 across follow-up intervals) for 3VAS and 3.2 (range: 2-4) for 4VAS (Table 2). Cut-off values for low, moderate and
high disease activity were 2.0, 3.4, and 4.9 for 3VAS and 2.1, 3.5 and 5.1 for 4VAS (Figure).

Conclusion: Using a large pooled clinical trial dataset of pts with active PsA, we have calculated clinically relevant thresholds
for improvement, as well as disease activity thresholds, for 3VAS and 4VAS. These estimates are generally comparable to
those previously reported5 and can be used to set treatment targets as well as screen disease activity in routine care when
resources are limited or during remote pt monitoring.
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Background/Purpose: Oligoarticular psoriatic arthritis (PsA) is commonly reported in early disease. Although fewer joints
are involved, there may be significant impact on patients’ (pts) quality of life. The ongoing FOREMOST study
(NCT03747939) is investigating the efficacy of apremilast vs placebo for treatment of early oligoarticular PsA ( >1 but ≤4 ten-
der and swollen joints involved). The objective of this analysis is to characterize disease burden in pts with early oligoarticular
PsA and disease phenotype including location and size of involved joints and presence of certain baseline clinical PsA man-
ifestations in FOREMOST pts.

Methods: Study inclusion criteria include >1 but ≤4 tender and swollen joints involved and meeting the Classification Criteria
for Psoriatic Arthritis at screening. Baseline swollen and tender joint distribution was analyzed. Baseline disease burden was
assessed in the overall group and a subgroup with small joint involvement only (for context) using clinical disease activity
measures, pt-reported outcomes, and additional PsA manifestations.
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Results: At data cut-off for analysis, 220 pts of 285 planned were enrolled. In the overall group, disease duration was < 1 year
and joint distribution for swollen or tender joints involved predominantly small joints, with ~48% of joint involvement observed in
finger proximal interphalangeal (PIP) joints and < 2% in temporomandibular and clavicular joints across swollen or tender joints
(Figure). Mean Physician’s and Patient Global Assessment of Disease Activity (PhGA and PtGA, respectively) scores were 43.9
and 51.3; mean pt pain assessment score was 50.7. Mean Health Assessment Questionnaire Disability Index (HAQ-DI) func-
tional assessment score was 1.0; 25.5% of pts had HAQ-DI ≤0.5. Pts reported an average PsA Impact of Disease (PsAID-
12) domain score of 4.7. Additional manifestations of PsA at baseline included dactylitis (14.5%), enthesitis (32.7%), nail
involvement (67.3%), and skin disease (47.7% with body surface area [BSA] ≥3%). Within the overall group, 59% had >1 joint
size involved (small [metacarpophalangeal, metatarsophalangeal, distal interphalangeal, PIP, hand carpometacarpal and mid-
tarsal]; intermediate [wrist, elbow, ankle, temporomandibular, acromioclavicular, sternoclavicular]; large [shoulder, hip, knee];
Figure). Of those with only 1 joint size involved (41% of pts), the majority had small joint involvement predominantly in PIPs
(n=84 for small joints; n=1 for intermediate joints; n=5 for large joints). The overall pattern of clinical and disease presentation
indicated elevated burden for pts with early oligoarticular PsA, including those pts with only small joints involved (Table).

Conclusion: In FOREMOST, despite few joints involved, pts with early oligoarticular PsA experienced high disease burden
and impaired quality of life. Small joint involvement, although less commonly expected in oligoarticular PsA, was the most fre-
quently observed pattern.
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Background/Purpose: Assessment of disease activity in PsA patients is important to evaluate therapeutic response in clin-
ical trials. Patient-reported outcomes (PROs) are evaluated to assess benefits of therapy from the patient perspective. The
association between stringent measures of clinical disease control and clinically meaningful improvements in PROs remains
to be established. We examined the relationship between achieving stringent disease control and improvement in PROs in
PsA patients.

Methods: Post-hoc analysis of data from two phase 3 trials, KEEPsAKE 1 (NCT03675308) and 2 (NCT03671148), compar-
ing risankizumab to placebo in patients with active PsA and an inadequate response to csDMARDs and/or biologics. Mea-
sures of stringent disease control included achievement of minimal disease activity (MDA, achievement of ≥5 of the following:
tender or swollen joint count ≤1, Psoriasis Area Severity Index ≤1 or body surface area ≤3%, patient’s assessment of pain
≤15 out of 100, patient’s global assessment of disease activity ≤20 out of 100, HAQ-Disability Index (HAQ-DI) ≤0.5, or ten-
der entheseal points ≤1), low disease activity (LDA) based on Disease Activity Index in PsA (DAPSA score ≤14), and ACR50
response. PROs included patient’s VAS assessment of pain, HAQ-DI, Functional Assessment of Chronic Illness Therapy
(FACIT)-Fatigue, 36-item Short-Form Health Survey (SF-36) Physical (PCS) and Mental (MCS) Component Summary
scores, and overall work productivity loss (Work Productivity and Activity Impairment questionnaire; WPAI-PsA). The per-
centage of patients achieving minimal clinically important differences (MCID) in PROs was determined in patients who
achieved (responders) vs those who did not achieve (non-responders) stringent disease control at Week 24. Comparisons
between groups were assessed using logistic regression controlling for baseline score of PRO analyzed and stratification
factors of current use of csDMARDs (0 vs ≥1), number of prior biologic therapies (0 vs ≥1), and extent of psoriasis (≥3%
BSA or < 3% BSA) at baseline.

Results: At Week 24, 18%, 34% and 22% of patients in KEEPsAKE 1 and 21%, 31% and 20% in KEEPsAKE 2 were MDA,
DAPSA LDA and ACR50 responders, respectively. Percentages of patients with improvements ≥MCID in pain, HAQ-DI,
FACIT-Fatigue, SF-36 PCS and MCS, as well as work productivity loss scores were significantly greater (p< 0.001) in
MDA responders vs non-responders in KEEPsAKE-1 (range: 63.5% to 85.9% vs 35.3% to 54.3%; Figure 1A) and
KEEPsAKE-2, except SF-36MCS (range: 65.5% to 80.0% vs 31.1% to 51.8%; Figure 1B). Results (p< 0.001) were also sig-
nificant for DAPSA LDA (KEEPsAKE-1: 58.2% to 80.6% vs 32.1% to 50.6%; KEEPsAKE-2: 58.4% to 76.0% vs 29.4% to
47.7%; Figure 2A & B, respectively) and ACR50 (KEEPsAKE-1: 71.3% to 95.5% vs 31.5% to 51.5%; KEEPsAKE-2:
74.0% to 92.4% vs 28.5% to 47.8%; Figure 3A & B, respectively) responders vs non-responders.
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Conclusion: Significantly more PsA patients who were MDA, DAPSA LDA, or ACR50 responders vs non-responders
reported clinically meaningful improvements across a broad range of PROs including pain, physical function, fatigue, and
work productivity demonstrating the value of achieving stringent clinical measures of disease control in PsA.
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Background/Purpose: Extra-articular manifestations of spondyloarthritis (SpA) may precede the development of articular
features. Patients seen in dermatology, gastroenterology, and ophthalmology clinics for psoriasis, IBD, or uveitis may have
undiagnosed SpA. The goal of this review was to assess the available evidence and compare the design of existing screen-
ing tools for SpA in patients with psoriasis, IBD, and uveitis. We further sought to identify relevant factors that may influence
the performance of these instruments and aid in developing more robust SpA screening tools in the future.

Methods:We followed the PRISMA guideline extension for scoping reviews.We searched PubMed, EMBASE, andWeb of Sci-
ence from inception to January 2022. Two independent reviewers identified and screened the studies for eligibility. Data regard-
ing the study type, development method, characteristics of the screening tool, and the performance parameters were extracted.

Results: Fifty-two studies were included. Eighteen were descriptions of new screening tools, 23 were validation studies,
8 were comparative analyses of previously described tools, and 3 were systematic reviews. We identified 13 screening tools
for PsA, 3 tools for SpA screening in IBD, and 2 tools for SpA screening in uveitis (Table 1). Most tools were developed using
expert opinion and literature review. PEST, pAsQ, CONTEST, SiPAT, SiPAS, and STRIPP were formulated by combining
previously described tools. Only PASE and IBIS-Q used patient input in the development phase.

Almost all screening tools are questionnaires to be completed by the patients. A single tool, DUET, is an algorithm applied by
a physician. The median number of items included was 6 (range 3 – 16). Most tools use simple yes/no questions. The PASE
uses a five-point Likert scale, and PsA-Disk uses an 11-point numerical scale. The screening tools showed variability in iden-
tifying different features of SpA (Table 2). Three of the 18 tools used visual aids such as mannequins or photographs
(Table 3). The completion time was reported for 5 of the 18 tools with an average of < 5 minutes. The sensitivity and

Table 1: SpA screening tools in patients with psoriasis, IBD, and uveitis. *2 questionnaires consisted of 3 questions each for axial and peripheral
inflammatory arthritis: **Inflammatory back pain.
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specificity of all the screening tools were largely equivalent in the development cohorts ranging from 83 to 97% and 71 to
97%, respectively. The sensitivity and specificity were generally lower in the subsequent validation studies.

Conclusion: There is no single SpA screening tool that can be applied to all patients with any extra-articular manifestation.
Most screening tools were for PsA with a paucity of SpA screening tools for patients with IBD or uveitis. Not all tools
screened for axial involvement. We conclude that an ideal screening tool should include questions related to axial involve-
ment, peripheral arthritis, enthesitis, and dactylitis. It might be possible to improve performance by eliminating questions
not specific to inflammatory arthritis, including most discriminatory questions, and utilizing visual aids to improve agreement
between doctors and patients. Patient-focused screening tools need to be easy to understand and quickly completed by
the patient during the clinic visit before provider engagement.

Disclosure: V. Kesarwani, None; S. Sinnappan, None; M. Husni, AbbVie, Amgen, BMS, Eli Lilly, Janssen, Novartis,
Pfizer, UCB Pharma; M. Weisman, None; J. Ermann, Novartis, Pfizer, AbbVie/Abbott, UCB, Eli Lilly.
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Table 2: Analysis of questions included in the screening tools.

Table 3: Visual aids used in the screening tools.
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Background/Purpose: Psoriatic arthritis (PsA) is a complex immune-mediated disease. Beyond its deleterious effects in the
skin and joints, PsA can lead to decreased quality of life, increased psychosocial stress, and is associated with high levels of
depression and anxiety. However, little is known about the effects of mental health on disease activity and severity. This may
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be especially important in PsA where up to half of patients have residual symptoms (i.e., pain, fatigue) despite effective
immunomodulatory therapies. The objective of this study was to characterize the prevalence of psychiatric comorbidities
and their impact on PsA outcomes in an urban, academic, combined clinic setting.

Methods: Consecutive adult patients meeting CASPAR criteria (n=537) were prospectively recruited at the NYU Psoriatic
Arthritis Center and followed for up to 2 years. All data was obtained from clinical visits using a standardized EPIC template.
Depression was defined as patient-reported depression and/or use of anti-depressant medications.

Results: The cohort was 53% male, mostly Caucasian (79.7%) and had an average age of 49 years. Within our population,
23% had depression, 18% anxiety, and 4% ADHD (Table 1). At the initial visit, patients with depression were more likely to be
female, older, and have concomitant anxiety compared to those without depression. Moreover, compared to their non-
depressed counterparts, patients with depression had similar swollen joint counts (SJCs), tender joint counts (TJCs) and
RAPID3 scores, as well as a lower percent body surface area (BSA). However, at the subsequent timepoints, while other
outcomes remained similar between the groups, patients with depression had a higher TJC (Figure 1). When adjusting for
age, sex, race, medication use, and comorbidities, the rate ratio (RR) of TJC in patients with depression vs. without depres-
sion was 1.23 (95%CI 0.78, 1.94, p=0.79) at baseline (Figure 2). This ratio was even higher at year 1 (RR 1.47, 95%CI 0.91,
2.35, p=0.19) and year 2 (RR 1.75, 95%CI 0.97, 3.14, p=0.07), nearing significance. In the adjusted models for SJC, BSA,
and RAPID3, this pattern was not seen.

Conclusion: High rates of depression and anxiety in this cohort expand upon previously reported data. While most patients
improve over time, TJC is significantly higher in those who carry a diagnosis of depression whereas SJC and BSA are similar
in patients with and without depression. This may reflect differences in how patients with depression perceive their disease
and may lead to difficulty in achieving low disease activity/remission by composite score measures. Therefore, addressing
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depression, along with inflammatory symptoms, should be considered, especially in those with residual pain. Further work is
needed to understand if intervening on depression could help improve PsA outcomes.

Disclosure: R. Haberman, None; S. Um, None; S. Catron, None; E. Lydon, None;M. Attur, None; A. Neimann, Jans-
sen, UCB, AbbVie/Abbott, Bristol-Myers Squibb(BMS), J &J, Eli Lilly, Pfizer; S. Reddy, AbbVie/Abbott, Amgen, Novar-
tis, Janssen, Pfizer; A. Troxel, None; S. Adhikari, Johnson and Johnson; J. Scher, Janssen, Pfizer, AbbVie, Sanofi,
Novartis, UCB.
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Background/Purpose: Quantification of inflammatory and structural lesions in the sacroiliac joints (SIJ) on MRI scans from
patients with axial spondyloarthritis (axSpA) has a growing list of applications, especially for clinical trials. It is therefore essen-
tial that knowledge transfer tools are made available that can ensure understanding of scoring methodologies and enable
remote training of readers across the globe so that they can reliably perform assessments. The web-based Spondyloarthritis
Research Consortium of Canada (SPARCC) real-time iterative calibration (RETIC) modules for scoring inflammatory and
structural MRI lesions in axSpA have been created by SPARCC developers to enable remote training of readers to appropri-
ately use the SPARCC MRI inflammation and structural damage instruments and to attain adequate scoring proficiency. We
aimed to test the performance of these modules in enhancing scoring proficiency in comparison to SPARCC developer gold
standard.

Methods: The SPARCCRETIC SIJ inflammation and structural damage modules are each comprised of 50 DICOM axSpA
cases with baseline and follow up scans and an online scoring interface based on SIJ quadrants. Continuous visual real-time
feedback regarding concordance/discordance of scoring per SIJ quadrant with expert readers is provided by a color-coding
scheme. Reliability is assessed in real-time by intra-class correlation coefficient (ICC), ICC data being provided every
10 cases, which are scored until proficiency targets for ICC are attained. Participants (n=15) from the EuroSpA Imaging proj-
ect were randomized, stratified by reader expertise in scoring with SPARCC, to one of two reader training strategies (A and
B) that each comprised 3 stages: A. 1. Review of original SPARCC manuscript describing scoring method. 2. Review of
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powerpoint summary of SPARCC method plus completion of SPARCCRETIC module. 3. Re-review of powerpoint summary.
B. Same 3-step strategy as A except SPARCCRETICmodule completed at stage 3. Participants scored scans from 25 axSpA
cases blinded to time point after each stage of training and reliability of scoring was compared to SPARCC developer scores
by ICC. Each of the 75 cases that were scored by the 15 readers had 2 time points varying from 3 months to 2 years and
each batch of 25 cases had comparable scores for BME and structural lesions when scored by SPARCC developers.

Results: Very good scoring proficiency for status and change scores was evident for SPARCC BME even at stage 1 and
even by non-experienced readers with similar levels of reliability irrespective of reader prior expertise with the method
(Table). The beneficial impact of the SPARCCRETICmodule on scoring proficiency was most consistently evident for the scor-
ing of structural lesions and for Strategy B, where the impact was evident for all structural lesions, level of reader expertise,
and status as well as change scores (Figures 1 and 2).

Conclusion: Attaining scoring proficiency for MRI structural lesions in axSpA is difficult but can be consistently improved by
using the SPARCCRETIC module, even for experienced readers.

Table. Inter-rater reliability (Status/Change ICC) compared to radiologist SPARCC developer
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Figure 1

Figure 2
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Background/Purpose: Data on the extent to which internationally agreed treat-to-target (T2T) recommendations were
applied in clinical practice in patients with SpA across the Asia-Pacific region is lacking. The APLAR SpA Registry is a
multi-centre study aiming to assess the utility of early diagnosis and intensive protocolized treatment to patients with SpA
on the long-term outcome in order to improve management of the disease and inform health-care policy. This analysis aimed
to provide a snapshot of the baseline characteristics of participants in this registry.

Methods: Patients fulfilled CASPAR 2006 classification criteria for psoriatic arthritis (PsA), and 2009 ASAS criteria for axial
spondylitis (AxSpA) were recruited. The current analysis included the first 299 patients recruited across 9 Asia-Pacific
regions (Hong Kong, Singapore, Korea, Malaysia, Thailand, India, Qatar and Pakistan)

Results: 123 patients with PsA (age: 50±14 years, 62 (52%) male, disease duration: 6.4±7.2 years) and 176 patients with
AxSpA (age: 37±13 years, 138 (81%) male, disease duration 5.1±7.2 years) were included. Majority (95%) of them were
Asian, 86% had education level above secondary school and 65% were employed. They had moderate inflammatory bur-
den (mean DAPSA in PsA: 18.60±14.79, mean ASDAS in AxSpA: 2.37±1.16). The majority of patients with PsA received
conventional synthetic disease-modifying drug (csDMARDs, 83%) with relatively low prevalence of biologic DMARDs
(bDMARDs) use (31%). Most patients with AxSpA used non-steroidal anti-inflammatory drug (NSAIDs, 78%) while nearly half
of them were using bDMARDs (46%). The demographics and clinical data are listed in table 1. The prevalence of bDMARDs
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Figure 1 - (A) Achievement of low disease activity in APLAR SpA registry and other registry and (B) use of bDMARDs among patients in APLAR
SpA registry with or without achieving low disease activity
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use in our registry was lower than that from the USA (CorEvitas PsA Registry, 59%), Turkey and Canada (PsA International
Database [PsArt-ID, 40%] and the Netherlands AxSpA registry (56%) (1-3). Regarding T2T, 32% and 40% of patient with
PsA achieved minimal disease activity (MDA) and Disease Activity in Psoriatic Arthritis low disease activity (DAPSA LDA)
respectively. The proportion of patients achieving target in other cohorts were 46% for MDA in PsArt-ID and 46% for
DAPSA-LDA in CorEvitas Registry (1, 2). Meanwhile, 36% and 68% of patient with AxSpA achieved Bath Ankylosing Spon-
dylitis Disease Activity Index (BASDAI)< 4 and Ankylosing Spondylitis Disease Activity Score low disease activity (ASDAS
LDA). The proportion of patients achieving ASDAS LDA were comparable to the Netherlands registry for patients with
ASDAS-LDA (Fig 1A)(3). Patient on bDMARDs were more likely to achieve target (PsA: MDA achieved in 35% bDMARDs
users vs 30% in non bDMARDs users; DAPSA LDA achieved in 67% in bDMARDs users vs 40% in non bDMARDs users.
In AxSpA, BASDAI< 4 was achieved in 78% in bDMARDs users vs 62% in non bDMARDs users; ASDAS LDA achieved in
56% in bDMARDs users vs 42% in non bDMARDs users) (Fig 1B). There was no significant difference between socio-
economic status, age, gender and disease duration between biologic user and non userConclusion: SpA patients using
bDMARDs were more likely to achieve treatment target. We expect that more patients will be able to achieve target when
the T2T strategy is widely adopted in this APLAR cohort in the following years
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Background/Purpose: Recently, we have reported an increase in the incidence and prevalence of patients with PsA in
Germany based on claim data from 65 million people in statutory health insurance during 2009 to 2012 [1]. The question
of how these will develop in the future was nor answered, yet. We therefore performed a population-based estimation of
long-term projection for incidence and prevalence of patients with diagnosis of PsA until the year 2040.

Methods: Based on prevalence and incidence of PsA, the number of men and women diagnosed with PsA until 2040 is
projected using the illness-death model [2]. The mortality and age distribution of the general population is taken from the
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official population forecasts of the German Federal Statistical Office. Mortality of patients with PsA was considered by using
estimates of the mortality rate ratios [3]. Percent change in projected case numbers refer to 2012 (base year).

Results: Starting from 2012, three scenarios about the incidence of PsA after 2012 were found (Graph): (A) increase of 5%
per year as observed in [1], (B) no trend in incidence and (C) decrease of a similar 5% per year due to a theoretically antici-
pated early treatment effect. In scenario C, the number of men and women peaks at about 2028 and decreases slightly
afterwards. The graph shows the projected numbers of men (left panel) and women (right) with PsA until 2040 in the three
incidence scenarios. The projected numbers and the percent changes are given in the table.

Conclusion: Different scenario may be considered based on recent population data for the incidence course of PsA until
2040. The most optimistic scenario showed a trend of stabilization of incidence including the anticipated population mortality
rates. Thus, it is likely that substantially more medical resources for treating patients with PsA are necessary in the next two
decades, whereby approaches to the potential prevention of PsA, for example by very early treatment of psoriasis patients,
should be further pursued.

Disclosure: P. Sewerin, AXIOM Health, Amgen, AbbVie, Biogen, Bristol-Myers Squibb (BMS), Celgene, Chugai
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Projection of incidences for men and women up to 2040 in three different scenarios.

The projected numbers and the percent changes are given in the table.
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Background/Purpose: Enthesitis as hallmark feature of psoriatic arthritis (PsA) has been mostly addressed through clinical
assessment and imaging evaluation, such as MRI or musculoskeletal ultrasound. Data regarding a more specific molecular
analysis of enthsesis are however lacking, due to the difficulties in harvesting entheseal tissue. Up to date, retrieval of enthe-
seal tissue constitutes a technical challenge, due to the unclear definition of which entheseal structure would qualify for a fea-
sible biopsy. Here, we propose a minimally invasive biopsy technique of human entheses, for the analysis of entheseal tissue
in patients with PsA.

Methods: We obtained elbows from 5 cadavers from the Institute of Anatomy and recruited 10 patients with active elbow
enthesitis PsA who fulfilled the classification criteria for PsA (CASPAR). Biopsies were done with Blakeslay forceps after iden-
tifying the lateral epicondyle, the olecranon and the radial head by ultrasound. In cadavers, the whole enthesis (=cadaver re-
section material) including adjacent tendon, muscle and bone was surgically resected after the biopsy for further analysis. All
materials (cadaver biopsies, PsA biopsies, cadaver resection material) were fixed and embedded in paraffin for sections. The
material was stained by hematoxylin/eosin, safranin O and trichrome or analyzed without staining using multi-photon
microscopy (Zeiss LSM 880 NLO Intravital microscope, Jena, Germany) for capturing secondary harmonic generation
(SHG). All images had a 16-bit depth and were obtained at 2.05 � s/pixel. We obtained pro sample 3 measurements of
SHG signal intensity (SHG-I) from entheses, tendon, muscle and bone and used the average of these measurements as final
intensity. Optimal out-of-sample SHG-I thresholds to discriminate tissue types and their 95% confidence intervals were esti-
mated by repeated ROC curve analyses. Immunofluorescence and RNA isolation were performed for protein and RNA eval-
uation of the biopsies.

Results: The anatomical specimens from cadaver were adopted for establishing the entheseal biopsy procedure. Here, the
retrieval of entheseal tissue was validated by analysis of the resection material. Whereas, the difference between entheseal,
tendonal and muscular components within the small entheseal biopsies was not achieved by standard histochemistry, SHG
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microscopy of both biopsy and cadaveric resection material allowed differentiation of the different tissues as well as the def-
inition of specific intensity thresholds for entheseal tissue. The same method for entheseal biopsy was then successfully
applied to 10 PsA patients. Here, the fraction of entheseal tissue was high (65%) and comparable to the fraction retrieved
in cadaveric biospies (68%) as assessed by SHG microscopy. Moreover, further bimolecular analysis showed immune cells
infiltration in the entheseal tissue of PsA patients and confirmed good quality RNA retrieval.

Conclusion: Entheseal biopsy of the tendon plate of the lateral epicondyle is feasible in PsA patients allowing reliable
retrieval of entheseal tissue and its identification by SHG microscopy, for further bimolecular analysis and a better treatment
strategy for enthesitis in the future.

Disclosure: M. Raimondo, None;M. Pachowsky, None; C. Xu, None; S. Rauber, None; K. Tascilar, Gılead, AbbVie/
Abbott, UCB, Eli Lilly; H. Labinsky, None; M. Vogg, None;M. Saad, None; D. Simon, None; J. Rech, Novartis, SOBI,
AbbVie/Abbott, Biogen, Bristol-Myers Squibb(BMS), Chugai, GlaxoSmithKlein(GSK), Janssen, Eli Lilly, Merck/MSD,
Mylan, Roche, Sanofi, UCB; A. Soare, None; L. Braeuer, None; A. Kleyer, None; G. Schett, None; A. Ramming,
Boehringer-Ingelheim, Janssen, Gilead, Novartis, Pfizer.
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Background/Purpose: Despite significant heterogeneity in psoriatic arthritis (PsA), randomized controlled trials (RCTs) gen-
erally enroll a homogenous subgroup of PsA patients (polyarticular similar to rheumatoid arthritis). In clinical practice, how-
ever, majority of patients have oligoarticular disease, often making it difficult to observe meaningful changes. To improve
our understanding of how therapies work in the “real world” and among understudied patient subgroups, trials in real world
environments are crucial. Before conducting pragmatic studies in PsA, however, it is necessary to define the appropriate
outcome measures including patient-reported outcomes (PROs). The objectives of this study were to determine the respon-
siveness to therapy and minimally clinically important improvement (MCII) for PROs in PsA and to examine the impact of
baseline disease activity on the ability to demonstrate change.

Methods: A longitudinal cohort study was performed within the PsA Research Consortium (PARC). Patients completed
PROs including the Routine Assessment of Patient Index Data, the Bath Ankylosing Spondylitis Disease Activity Index
(BASDAI), the PsA Impact of Disease questionnaire, and three PRO Measure Information System (PROMIS) instruments
(global 10a, depression 8a, and fatigue 8a). Mean change in the scores between visits and standardized response means
(SRMs) were calculated. The MCII was calculated as the mean change in score among patients who reported minimal
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improvement. SRMs and MCIIs were compared among subgroups with moderate to highly active PsA (≥3 swollen and ≥3
tender joint counts based on 66- and 68- joint counts respectively) and those with less active PsA (< 3 swollen and < 3 ten-
der joint counts). This cut-off is used as an inclusion criterion in most PsA RCTs.

Results: Among 171 patients, 266 therapy courses were included. Mean age was 51 (SD 13.8), 53% were female, and
mean body mass index (BMI) was 29.9 (SD 6.5). At baseline, the mean swollen and tender joint counts were 3 and 6, respec-
tively. Therapies initiated included a tumor necrosis factor inhibitor (N=145), interleukin 17 inhibitor (N=55), other biologic or
JAK inhibitor (N=14), or an oral small molecule (N=96). SRMs (Figure 1) and MCII for all measures (Table 1 & 2) were small to
moderate though greater among those with higher baseline disease activity. BASDAI had the best SRM overall and for less
active PsA. cDAPSA and PsAID performed better and comparable to BASDAI respectively in the moderate to highly active
PsA subgroup. SRMs were similar among those initiating a biologic therapy compared to those initiating any therapy.

Conclusion: SRMs and MCII were relatively small in this real-world population, particularly among those with lower disease
activity at baseline. The PsAID and cDAPSA measures performed better in those with higher disease activity compared to
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Figure 1. Standard Response Means of different measures tested in PARC. Abbreviations: PARC: Psoriatic Arthritis Research Consortium; TNFi:
tumor necrosis factor inhibitor; IL17i: interleukin-17 inhibitor; HAQDI: Health Assessment Questionnaire Disability Index; MD global: physician’s
global assessment; Pt: patient; SJC: swollen joint count; TJC: tender joint count; BASDAI: Bath Ankylosing Spondylitis Disease Activity Index;
PSAID: Psoriatic Arthritis Impact of Disease; cDAPSA: clinical Disease Activity of Psoriatic Arthritis; MDHAQ: Multidimensional Health Assessment
Questionnaire; PROMIS: Patient-Reported Outcomes Measurement Information System Global Short Form; PROMIS10 MH: Patient-Reported
Outcomes Measurement Information System Global Short Form Mental Health; PROMIS10 PH: Patient-Reported Outcomes Measurement Infor-
mation System Global Short Form Physical Health; RAPID3: Routine Assessment of Patient Index Data.
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those with lower disease activity. In future pragmatic trials, selection of measures should take into account the projected
baseline disease activity of patients enrolled.
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R. Fitzsimmons, None; S. Reddy, AbbVie/Abbott, Amgen, Novartis, Janssen, Pfizer; M. Magrey, AbbVie, Eli Lilly,
Novartis, Pfizer Inc, UCB; A. Ogdie, AbbVie, Amgen, Novartis, Pfizer Inc, Bristol-Myers Squibb, Celgene, Janssen,
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Background/Purpose: In radiographic axial Spondyloarthritis (r-axSpA), low dose Computed Tomography (ldCT) Houns-
field Units (HU) were shown to cross-sectionally reliably assess bone density at each vertebra from C3 to L5.1 HU change
scores have never been studied. In the present study we aimed to describe ldCT HU 2-year change scores and analyse
inter-reader reliability per vertebra.

Methods:We used 49 patients with r-axSpA from the multicentre 2-year Sensitive Imaging in Ankylosing Spondylitis (SIAS)
study. A standardized protocol and automatic exposure control calibration in ldCT imaging acquisition were used. HU mea-
surements at each vertebra (from C3 to L5) were independently assessed by two trained readers at baseline and two years
(independent reading sessions ≥3 months apart), according to the methodology described in Figure 1. Mean (standard
deviation, SD) for the change-from-baseline HU scores were provided per vertebra by reader. Intraclass correlation coeffi-
cients (ICC; absolute agreement, two-way random effects), Bland-Altman plots and smallest detectable change (SDC) were
obtained. Also, percentages of vertebrae in which readers agreed on the direction of change and on change scores >|SDC|
were computed.

Results: Overall, 1,053 (98% of all possible) vertebrae were assessed at both time-points by each reader. Over two years,
HU mean change values varied from -23 to 28 and 29 for reader 1 and 2, respectively – Table 1. Inter-reader reliability for
the change-from-baseline scores per vertebra was excellent: ICC: 0.91 to 0.99; SDC: 6 to 10; Bland-Altman plots were
homoscedastic, with negligible systematic error between readers. Readers agreed on the direction of the change-score in
88-96% and on change-scores >|SDC| in 58-94% of vertebrae, per vertebral level, from C3 to L5. Overall, similar results
were obtained across all vertebrae.
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Conclusion: LdCT measurement of HU is a reliable method to assess changes in bone density at each vertebra from C3 to
L5. Being reliable across all vertebrae, this methodology can aid the study of bone density changes in r-axSpA, a disease
affecting the whole spine.

References: 1. Marques ML, et al. Arthritis Rheumatol. 2021; 73 (suppl 10).SIAS study was funded by the Dutch
Rheumatism Association (“ReumaNederland”). MLM is supported by the Fundação para a Ciência e Tecnologia (FCT)
grant SFRH/BD/143744/2019.

Figure 1.Methodology of low dose Computed Tomography Hounsfield Units (HU) measurement. 1a: Using a three-dimensional curved multipla-
nar reconstruction, the curve of the spine adjacent to the spinal canal was delimited. 1b: On the obtained sagittal image, each vertebra (from C3 to
L5) was identifiable. At each vertebra, two lines of reference were positioned at the superior (yellow line A) and inferior (yellow line C) limits of the
vertebra. Equidistant to A and C, the yellow line B was positioned by the software at the center of the vertebral body. 1c: Vertebral HU measure-
ments were taken from the reconstructed cross-sectional slice positioned at the center of the vertebra. A region of interest was manually selected,
having a diameter equal to 75% of the average of anteroposterior and transverse diameters. The density of the vertebra was displayed by the soft-
ware as the average image intensity withinthe sample region, reported in HU.
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Table 1. Change scores for each reader, mean differences between readers, intraclass correlation coefficients (ICC), and agreement on changes
beyond measurement error, from C3 to L5. § C3-C7: n=44; T1-L5: n=49. # Percentages of agreement on changes beyond measurement error,
i.e., above the absolute value of the smallest detectable change (>|SDC|= >SDC and <-SDC). For consistency, the mean/median SDC of 7 was
used as a cut-off to assess changes beyond measurement error in all vertebrae. *Percentage of agreement on change scores within measurement
error (<|SDC|= ≤SDC and ≥-SDC).
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Background/Purpose: Psoriatic arthritis (PsA) is a heterogenous, multi-dimensional disease. Little is known about factors
underpinning treatment intensification in routine practice. Treatment pathways are not well defined and need individual tailor-
ing. The purpose of the ASSIST study was to investigate the prescribing practice for PsA in routine care and whether the use
of the patient reported outcome (PRO), PsA Impact of Disease questionnaire (PsAID-12), impacted treatment decisions.

Methods: ASSIST was a cross sectional study of patients diagnosed with PsA (by a rheumatologist using CASPAR criteria).
Patients were selected using systematic sampling with random starting numbers generated for each site. Participants were
treated in their usual routine clinical practice, decisions on whether treatment was escalated, unchanged or reduced (and
why) were recorded. The PsAID-12 questionnaire and additional PROs were provided to patients in one single study visit,
during a routine clinic appointment. Univariable and multivariable analyses were performed to explain treatment escalation.
There was no imputation of missing data.

Results: 503 patients from 24 centres across five countries in Europe (49.1% F, 50.9% M) aged 18 years or above (mean
age 53) participated in the survey between 12/07/2021-22/03/2022. Overall, treatment was changed for 182 patients
(36.2%) with an increase in treatment being the most common type of change (160 patients, 31.8%). Treatment escalation
was most common in the UK (51 patients, 47.7%) compared to other countries (31.5% of patients or fewer). In 22/24 sites,
the mean PsAID score for patients with treatment escalation was higher than that for those with no escalation. (figure 1) The
PsAID score was found to have statistically significant association with the odds of treatment escalation (OR: 1.58;
p< 0.0001) - the estimated odds of treatment escalation increased by 58% with every 1-point increase in the score. A
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statistically significant relationship between treatment escalation and patient characteristics, physician characteristics, dis-
ease activity, disease impact was identified (Figure 2). Only age, tender joint count and comorbidity index were not signifi-
cantly associated with treatment escalation. A high level of correlation was seen between a number of these variables,

Figure 1: Mean PsAID score by treatment escalation, by site

Figure 2: Effect of each variable on the odds of treatment escalation
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including physician’s global assessment of disease and the patient reported PsAID score. In most cases, the clinicians
reported that the PsAID score did not significantly influence the decision on treatment escalation.

Conclusion: The PsAID score had a significant association with odds of treatment escalation. The greater the PsAID score, the
more likely escalation in treatment. Several factors influenced treatment change indicating the complex decisionmaking in routine
clinics. Clinicians reported PsAID score did not impact treatment escalation in most cases, but a significant correlation between
PsAID and physician global scores was seen. Our work highlights the influence of multiple factors on decision making when
reviewing treatments for individuals with PsA providing insight into the management of patients with this complex condition.
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Background/Purpose: A shift to virtual clinical encounters was required because of the COVID-19 pandemic. To date,
there have been few studies exploring the utility of virtual examination of spinal mobility for patients with axial spondyloarthri-
tis (axSpA) with varying reports of validity and reliability. The purpose of this study was to evaluate the validity of observed
spinal mobility measures over live video in the assessment of patients with established axSpA.

Methods: Adult patients diagnosed with axSpA based on ASAS criteria, attending an urban academic Spondylitis Program
and registered in the program’s longitudinal research cohort were scheduled for a virtual video follow-up visit. Patients con-
ducted spinal mobility maneuvers based on standardized verbal direction by the attending clinician. Spinal measures were
visually estimated by the clinician observer and included tragus to wall distance, cervical spinal rotation, lumbar lateral flexion
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and intermalleolar distance. The modified Schober’s maneuver to assess degree of lumbar flexion was converted to cate-
gorical variables based on normative values and was compared to estimated impairment of observed finger to floor distance
(FFD) (i.e. normal, mild, moderate and severe impairment). Spinal measures were compared to patients’ last in-person visit
within a 24-month period. Concurrent validity of the virtual spinal measures was estimated based on correlation (Pearson’s
correlation coefficient) to previous in-person Bath Ankylosing Spondylitis Metrology Index (BASMI) scores (10-step analysis)
and its individual components. Differences in lumbar flexion measures (modified Schober’s and FFD) were evaluated using
Chi Square test. Construct validity was assessed against the previous Bath Ankylosing Spondylitis Functional Index
(BASFI), reflecting constructs of mobility and function.

Results: A total of 37 patients underwent virtual examination of spinal mobility. Approximately half were female (51.3%);
mean age of 28.4 years (± 11.9); mean disease duration 13.6 years (±10.5); mean Bath Ankylosing Spondylitis Disease
Activity Index was 4.1 (±2.5); 29.7% were receiving biologic treatment; 51.3% were receiving non-steroidal anti-inflamma-
tories. Five clinical observers assessed participants (3 rheumatology fellows; 1 advance practice physiotherapist and 1 rheu-
matology resident). Average time between last in-person measure and virtual measure was 21.5 months (±6.5). Virtual
BASMI scores were highly correlated with previous in-person BASMI score (r=0.75). Virtual component BASMI measures
ranged from r=0.57 (lumbar lateral flexion) to r=0.79 (cervical rotation) compared to in-person measures. Estimation of lum-
bar flexion impairment of virtually observed FFD was not statistically different from in-person modified Schober’s maneuver
(p=0.46). Virtual BASMI scores were moderately correlated with the BASFI (r=0.61).

Conclusion: The results of this study suggest spinal mobility measures conducted over live video and conducted by an
experienced clinician in rheumatology assessment are a valid substitution for in-person measurement.

Disclosure: L. Passalent, UCB, Novartis, AbbVie/Abbott; S. Keshavarzi, None;R. Inman, Novartis, Janssen, AbbVie/
Abbott, Eli Lilly, Aria Pharmaceuticals, Amgen, Pfizer, Sandoz; N. Haroon, AbbVie/Abbott, Janssen, Eli Lilly,
Novartis, UCB.
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Background/Purpose: Ankylosing spondylitis (AS) has been known to have auto-inflammatory nature, hence, the efficacy
of autoantibodies is low. However, studies on autoantibodies are ongoing, with some studies showing associations. Previ-
ous studies showed that anti-PPM1A IgG was increased in patients with AS and associated with radiographic progression
(ref: JS Lee et al. 2020 JCM). However, the diagnostic usefulness was limited due to relatively low sensitivity and specificity
(ref: YG Kim et al. 2014 ANR). Therefore, this study aimed to evaluate the usefulness of anti-PPM1A-IgM rather than IgG in
patients with active AS before anti-TNF agent administration compared with those with active rheumatoid arthritis (RA).
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Methods: Serum samples were obtained from the registry cohort in a single-tertiary center in Korea. The serum levels of
Anti-PPM1A-IgG/IgM were measured by direct sandwich enzyme-linked immunosorbent assay. Electronic medical records
including laboratory data, Bath AS Disease Activity Index (BASDAI), and radiographic findings were reviewed. Receiver oper-
ating characteristic (ROC) analysis was used for the prediction of diagnostic sensitivity and specificity.

Results: Samples were collected from 16 healthy controls (HC), 28 patients diagnosed with AS, and 28 patients with
RA. Anti-PPM1A-IgM was significantly lower in the AS group than that in other groups (0.39 vs. 0.62 in RA vs. 1.12 in HC,
p=0.000). Among 28 patients with AS, high grade sacroiliitis (grade 3 or 4) was seen in 20 patients and HLA-B27 positivity
in 27 patients; the median BASDAI was 6.00 (interquartile range, 5.35–6.80). Regarding the diagnostic usefulness of AS
compared with that of RA, the area under the curve (AUC) of anti-PPM1A IgM was 0.839 (p=0.000, sensitivity 78.6%, spec-
ificity 71.4%) and of C-reactive protein (CRP) was 0.805 (p=0.000, sensitivity 64.3%, specificity 89.3%). However, anti-
PPM1A-IgG and erythrocyte sedimentation rate did not show significance. When ROC analysis was performed using both
CRP and anti-PPM1A-IgM, a sensitivity of 75% and specificity of 96.4% were identified with an AUC of 0.921.

Conclusion: In conclusion, decreased level of anti-PPM1A-IgM implies high diagnostic utility in patients with active
AS. Thus, when sacroiliitis cannot be checked, CRP and anti-PPM1A-IgM measurements can be used in the diagnosis of
AS with differentiation from active RA.

Reference:

J Clin Med. 2020;9(12):3968
Arthritis Rheumatol. 2014;66(10):2793-2803
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Y. Kim, None.
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Background/Purpose: Foot involvement is well recognized in many inflammatory rheumatic diseases, namely in Spondy-
larthritis (SpA), where its early recognition is of utmost importance. Psoriatic arthritis (PsA), although included in SpA group,
is an individual entity with characteristic features. Foot involvement in PsA is frequent and often develops early in the dis-
ease’s course, proving diagnostic and prognostic information. The purpose of this study was to evaluate and describe foot
involvement in a group of patients with PsA.

Methods: Single-center, retrospective study including patients with PsA (all patients fulfill CASPAR criteria) followed in our
center over a period of five months (from January-May 2022). Patients were divided into two groups: with current or previous
foot involvement (assessed clinically or by ultrasound) (group 1) and without current or previous foot involvement (group 2).
Sociodemographic, clinical, laboratory and radiological data were collected. Multimorbidity was defined as 2/+
comorbidities.

Descriptive analysis was performed. Clinical, laboratory and radiological findings were compared between groups, with a p-
value ≤ 0.05, with SPSS® software.

Results: 150 patients were enrolled. The mean age was 56.92 years, and 38.7% were women, without statistically signifi-
cant differences between groups. Foot involvement was found in 104 patients (69.3%). Arthritis was found in 93 patients
(62.0%), with the tibiotarsal joint as the most frequent site (30.0% of patients). Enthesitis was found in 28.0% (42 patients),
with calcaneal tendonitis as the most frequent manifestation (10.6% of patients). 18.6% (28 patients) had current/previous
dactylitis. Radiological findings showed osteopenia in 26.6% of patients, symmetrical joint space narrowing in 12.0%,
20.0%, and 10.0% in tibiotarsal, metatarsophalangeal and Interphalangeal joints, respectively. Erosions were found in
28.6% of patients.Extra-articular manifestations were significantly more prevalent in the group with foot involvement
(p=0.03)We found statistically significant higher HAQ disability index values in group 1 [median 1.00, IQR 0.875 (group 1)
VS median 0,0625, IQR 0.875 (group 2); p< 0.01]; Multimorbidity was also more frequent in group 1 [58.6% (group 1) VS
37.7% (group 2); p=0.02];Patients with foot involvement had higher C-reactive protein (CRP) [median CRP 1.17, IQR 1.58
(group 1) VS median CRP 0.26, IQR 0.56 (group 2); p=0.01] and erythrocyte sedimentation rate (ESR) [Median ESR
28.00, IQR 21.00 (group 1) VS Median ESR 8.00, IQR 17.00; p=0.01)] levels, and were more frequently under steroids
(p=0.01) and non-steroidal anti-inflammatory drugs (NSAIDs) (p=0.02).

Conclusion: Our results suggest that foot involvement is frequent in patients with PsA and is associated with the presence
of multimorbidity and extra-articular manifestations, as well as with higher rates of steroids and NSAIDs. Patients with foot
involvement had higher HAQ disability index levels, reflecting the negative impact of foot involvement in daily functionality in
these patients. Considering that, our study highlights the importance of using activity indices that include foot involvement
to better represent the disease’s activity in PsA.
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Figure 3. Opal multiplexed immunofluorescent images and semi-quantitation. (A) Opal multiplexed immunofluorescent images that show the
α7nAChRs+ cells, IL-17A+ cells, FOXP3+ cells and F4/80+ cells in the hind tissue. (B) α7nAChRs+ cells. (C) IL-17A+ cells. (D) F4/80+ cells.
(E) FOXP3+IL17A+ cells. (F) α7nAChRs+ FOXP3+IL17A+ cells. (G) α7nAChRs+F4/80+ cells. Cigarette smoke affects immune cell population in
the hind of SKG mice. *p ≤ 0.05, ***p ≤ 0.001, ****p ≤ 0.0001.
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Figure 4. Flow cytometry of splenocyte in the mice. (A) Flow cytometry strategy. (B) Proportion of TH17 (IL-17A+RORγt+ in CD3+CD4+ cells), Treg
(CD25+FOXP3+ in CD3+CD4+ cells), IL-17A+ Treg (IL-17A+FOXP3+CD25+ in CD3+CD4+ cells). *p ≤ 0.05, **p ≤ 0.01, ****p ≤ 0.0001.
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Anti-arthritogenic Effect of Smoking in Curdlan-Administered SKG Mice
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and Yong Gil Kim1, 1Department of Rheumatology, Asan Medical Center, University of Ulsan College of Medicine, Seoul,
Republic of Korea, Seoul, Republic of Korea, 2Department of Information Medicine, Big Data Research Center, Asan
Medical Center, Seoul, Republic of Korea

Histologic examination of the hind from SKGmice at 22 weeks after a curdlan injection with/without cigarette smoking (A) The representative mag-
nified images of H&E staining of all groups. Original magnification is 200x. (B) Semiquantitative scoring of joint inflammation. Curdlan-administered
SKG mice without cigarette smoke have bandy leg and most severe inflammation. Curdlan-administered SKG mice with cigarette smoke also
have inflammation, but it is less severe. The arrows indicate the inflammatory infiltrated cells. Ca, calcaneus; Cub, cuboid; MT, metatarsal; Ta,
talus; Ti, tibia. *p ≤ 0.05, **p ≤ 0.01.
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Background/Purpose: Alpha7 nicotinic acetylcholine receptor (α7nAChR), a member of AChR expressed in various
immune cells and synoviocytes, has an important role in the anti-inflammatory pathway by downregulating proinflammatory
cytokines. There has been growing evidence that nicotine has an anti-inflammatory property in autoimmune arthritis by acti-
vating α7nAChR on TH17 cells. However, not much is known about the effect of α7nAChR stimulation in spondyloarthrop-
athy (SpA). We aimed to investigate the effect of cotinine, the metabolites of nicotine with long half-lives, on peripheral
arthritis and spinal ankylosis in curdlan-administered SKG mice, murine models of spondyloarthropathy.

Methods: 8-week-old SKG mice were divided into the curdlan group (with or without smoking) and the PBS group (with or
without smoking). In the curdlan group, curdlan was injected two times at 2-week intervals. Mice with smoking in both
groups inhaled the cigarette smoke (4 cigarettes per 15 min and rest 10 min repeat) five days a week for 20-weeks since
the first curdlan injection. The serum concentration of cotinine was measured at 16-week post-curdlan injection. The clinical
scores for peripheral arthritis were evaluated every week. At 23 weeks, all mice were sacrificed, and splenocytes were
examined for auto-reactive T cells population by flow cytometry. Immunohistochemical stains were performed for the
auto-reactive T cells population. All α7nAChR expression in TH17 cells was detected using flow cytometry. To identify the
presence of osteoblastic activity in the spine, imaging was performed using the fluorescent in vivo bisphosphonate agent
at 21-week post-curdlan injection.

Results: At 23-week post-curdlan injection, increased α7nAChRs+ and α7nAChRs+F4/80+ cells were detected in synovia
of curdlan-administered SKG mice. Metabolomics analysis at 16-week post-curdlan injection, level of cotinine was
increased in smoked mice. Peripheral arthritis score was better in the curdlan group with smoking than the curdlan group
without smoking. Similarly, synovial inflammation was scored lower in curdlan-administered SKG mice with smoking than
those without smoking on the histologic examination. However, osteoblastic activities on the spine were not different
between groups measured by fluorescence of hydroxyapatite. In flow cytometry analysis, TH17 and Treg populations were
not different between groups, however, the IL-17A+ Treg population was decreased in curdlan-administered SKGmice with
smoking. Furthermore, the percent of IL-17A+ cells, FOXP3+ cells, and IL-17A+FOXP3+ cells was decreased in synovia of
curdlan-administered SKG mice with smoking compared with those without smoking.

Conclusion: This is the first experiment suggesting that cigarette smoking ameliorates peripheral arthritis in curdlan-
administered SKGmice, with abundant α7nAChRs+ cells present in the synovia. Therefore, cotinine may play a potential role
in alleviating peripheral arthritis in mice.

Disclosure: Y. Kim, None; E. Lee, None; J. Lee, None; S. Ahn, None; J. Oh, None; S. Hong, None; C. Lee, None;
B. Yoo, None; Y. Kim, None.
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Background/Purpose: Spondyloarthropathies (SpA) are chronic inflammatory arthritides, characterized by both peripheral
and axial skeletal involvement and some typical extra-articular marks; they tend to associate with several comorbidities and
can increase the risk of an impaired working ability (WA) with a consequent impaired quality of life (QoL). The Hospital Anxiety
and Depression Scale (HADS) is a reliable instrument to detect the risk of anxiety (A) and depression (D); scores higher than
8 are considered clinically relevant. This study aims at evaluating the risk of A and D in a monocentric cohort of SpA patients,
analyzing possible correlations with disease activity, comorbidities, QoL and WA.

Methods: Adult patients diagnosed with Psoriatic Arthritis (PsA) and Ankylosing Spondylitis (AS) according to the Assess-
ment of SpondyloArthritis international Society (ASAS) criteria, regularly followed at the SpA clinic of our unit, were consec-
utively enrolled from September 2021 to May 2022. Epidemiologic, clinic and clinimetric data were collected. Symptoms
of A and D were evaluated by HADS administration. Each patient filled in the following Patient Reported Outcomes:
FACIT-Fatigue (FACIT-F), SHORT-FORM 36 (SF-36) and Work Productivity and Activity Impairment (WPAI) questionnaire.
Intergroups comparisons were assessed by using Chi-square, t-test and ANOVA. P values < 0.05 were considered
significant.

Results: A total of 200 patients were enrolled, 115 men (57.5%), with a mean age of 56.4±17 years and a mean disease
duration of 15.2±33.9 years; 135 (67.5%) had a diagnosis of PsA (M/F 79/56), while 59 (29.5%) had a diagnosis of AS
(M/F 36/23). One-hundred and thirty-three patients (66.5%) were at risk for mood disorders according to the HADS score:
63 (30.6%) for A and 70 (35.2%) for D. Female sex and higher values of Ankylosing Spondylitis Disease Activity Score
(ASDAS)-PCR (p< 0.009) were risk factors for the development of A, while patients more at risk for D onset had higher values
of ASDAS-PCR, Disease Activity of PSoriatic Arthritis and SPondyloArthritisResearch Consortium of Canada index (p< 0.01)
and had a diagnosis of fibromyalgia (FM) or osteoporosis (OP) (p≤0.04). Higher risks of developing A or D were also regis-
tered in those patients with lower values of FACIT-F (p< 0.001) and of all the domains of SF36 (p< 0.01). WPAI results
showed that higher values of HADS were associated with higher values of presenteeism, work productivity loss and limita-
tions in extra-work activities (p< 0.001).

Conclusion: These data highlight that two-thirds of patients in our cohort are at risk of developing mood disorders. A higher
disease activity may associate with the onset of both A and D, female sex is associated with A while FM or OP increase the
risk of D. Impaired physical and emotional domains of QoL and higher levels of work disability, tend to worsen the psycho-
logical burden of SpA patients. Therefore, a strategy of regular psychiatric screening should be planned to improve SpA
patients quality of care. Moreover, aiming at reducing the risk of A or D development, rheumatologists should optimize con-
trol of disease activity and comorbidities assessment, trying to improve WA and QoL of patients.
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Background/Purpose: Axial spondyloarthritis [AxSpA and particularly non-radiographic (nr)AxSpA] has one of the longest
diagnostic delays in rheumatology. Although improving, lack of radiographic evidence of disease and competing diagnoses
continue to hamper early detection and treatment.

Methods: This study utilized data from the OM1 AxSpA Premium Dataset (OM1, Inc; Boston, MA), which follows approxi-
mately 30,000 AxSpA patients in the U.S. managed by rheumatologists longitudinally with deep clinical data, including lab-
oratory, patient-reported and disease activity information, and linked administrative claims starting from 2013. Study
inclusion criteria included diagnoses of ankylosing spondylitis (AS) and non-radiographic AxSpA [as determined by diagno-
sis codes and a machine-learning (ML) based algorithm]. The nrAxSpA cohort excluded patients who were later character-
ized as having AS. Demographics, comorbidities and associated manifestations, biologic DMARD exposure and maximum
BASDAI during follow-up were evaluated.

Results: A total of 20,065 AxSpA patients were included in the study, including 11,171 (81%) with at least one BASDAI
score available. Mean age at start of follow-up was 49.9 years (SD 15.2) in the AS cohort (N=14,435) and 47.8 (SD 14.4)
in the AS and nrAxSpA (N=5,630) cohorts, respectively (Figure 1). Ratio of male to female was close to 1:1 in AS, but closer
to 1:3 in nrAxSpA (Table 1). Rates of ‘ever’ treatment with a biologic DMARD was similar (85.0% AS, 80.0% nr-AxSpA), and
the proportion of patients with a maximum BASDAI in the “active” disease range (≥4) during follow-up was higher in the nr-
AxSpA group (43% versus 31% AS) (Figure 2). Comorbidity patterns differed in the two groups, with nrAxSpA patients more
commonly diagnosed with psoriasis, psoriatic arthritis, enthesitis, fibromyalgia, and depression. Uveitis was more commonly
recorded in the AS cohort (10.7% vs. 6.5%). Rates of concomitant inflammatory bowel disease were similar in the two
cohorts (Table 1).

Conclusion: In this real-world cohort of patients managed by rheumatologists, patients identified as having nrAxSpA had a
high burden of disease and comorbidities. Machine learning may provide an effective means of identifying likely patients early
in their disease and speed referral to rheumatologists. Improved appreciation of nrAxSpA is necessary to optimize patient
outcomes now that advanced therapies are available for both AS and nrAxSpA, particularly for female patients who may
be overlooked in what was commonly considered a male-dominated disease.

2051



2052



Disclosure: K. Starzyk, None; P. Kumparatana, OM1; r. Meng, OM1, Inc..

Abstract Number: 1035

Efficacy of Guselkumab in Three Cohorts of Biologic-Naïve PsA Patients
with Axial Involvement Defined Based on Imaging and Machine-Learning
Criteria: Pooled Analysis of Two Phase 3 Studies

Philip J Mease1, William Tillett2, Sarah Ohrndorf3, Michelle Perate4, Mary Medysky5, Miriam Zimmermann6, May Shawi7,
Emmanouil Rampakakis8, Paul Bird9, Alen Zabotti10, Atul Deodhar11 and Dafna Gladman12, 1Swedish Medical Center/
Providence St. Joseph Health, Seattle, WA, 2Royal National Hospital for Rheumatic Diseases, Bath, United Kingdom,
3Charité Universitätsmedizin Berlin, Berlin, Germany, 4Janssen Scientific Affairs, LLC, Horsham, PA, 5Janssen Scientific
Affairs, LLC, Seattle, WA, 6Immunology, Janssen Scientific Affairs, LLC, Zug, Switzerland, 7Immunology Global Medical
Affairs, Janssen Pharmaceutical Companies of Johnson & Johnson, Horsham, PA, 8McGill University, Department of
Pediatrics and JSS Medical Research, Montréal, QC, Canada, 9University of New South Wales, Sydney, Australia,
10Department of Medical and Biological Sciences, Rheumatology Unit, University of Udine, Udine, Italy, 11Oregon
Health & Science University, Portland, OR, USA, Portland, OR, 12Toronto Western Hospital, Schroeder Arthritis Institute,
Toronto, ON, Canada

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (1035–1045) Spondyloarthritis Including PsA – Treatment Poster II: Mixed
Session Type: Poster Session B
Session Time: 9:00AM–10:30AM

Background/Purpose: Evidence on the efficacy of advanced therapies for axial involvement in PsA (axPsA) is scarce,
largely due to the lack of a widely accepted axPsA definition. Guselkumab, an IL-23p19 inhibitor, showed early and sus-
tained improvements in Bath Ankylosing Spondylitis Disease Activity Index (BASDAI) and Ankylosing Spondylitis Disease
Activity Score (ASDAS) among patients (pts) from the DISCOVER-1 and DISCOVER-2 studies (D1+D2) with imaging-
confirmed sacroiliitis consistent with axial involvement1. Using unsupervised machine learning (ML), a cluster of D1+D2 pts
with axial involvement was previously identified2. We sought to contrast pt profiles across axPsA cohorts defined by imaging
and ML criteria and to evaluate the efficacy of GUS in improving disease activity across cohorts.

Methods: Pts enrolled in D1+D2 were adults with active PsA despite standard therapies. Pts were randomized 1:1:1 to
GUS 100 mg every 4 weeks (Q4W); GUS 100 mg at W0, W4, then Q8W; or placebo. The current post hoc analysis included
only bio-naïve GUS-treated pts (pooled GUSQ4W and Q8W) whomet one of the following axPsA definitions: (1) Presence of
spondylitis based on imaging confirmation (Imaging axPsA); (2) ML-identified axial cluster2 (ML axPsA); (3) fulfilment of both
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the Imaging & ML axPsA definitions. Efficacy assessments included least squares mean changes in BASDAI, modified BAS-
DAI (mBASDAI; excluding peripheral joint pain), spinal pain (BASDAI Q2), morning stiffness (BASDAI Q5/6) scores and
ASDAS, as well as achievement (employing non-responder imputation for missing data) of ≥50% (BASDAI50) or ≥70%
(BASDAI70) improvement in BASDAI, and ASDAS response of low disease activity (LDA; < 2.1), inactive disease (ID;
< 1.3), clinically important improvement (CII; change of ≥1.1), and major improvement (MI; change of ≥2.0).

Results: Of the 669 bio-naïve GUS-treated pts in D1+D2, 185 (28%) were included; 181 met the Imaging axPsA, 81 the ML
axPsA, and 77 both definitions. Some numerical differences in baseline characteristics were observed (e.g., swollen and ten-
der joint counts); however, remaining characteristics were comparable across the 3 cohorts (Table). Irrespective of axPsA
definition, GUS treatment was associated with significant (nominal p< 0.001) improvements in BASDAI, mBASDAI, spinal
pain, morning stiffness, and ASDAS at W8 that continued being enhanced through W24 (Figure 1). The proportion of pts
achieving categorical BASDAI & ASDAS endpoints also increased through W24, with W24 response rates of 36-38% for
BASDAI50, 17-22% for BASDAI70, 49-53% for ASDAS CII, 28-31% for ASDAS MI, 38-44% for ASDAS LDA, and
14-22% for ASDAS ID across the 3 cohorts (Figure 2).

Conclusion: Irrespective of different definitions, pts with active axPsA treated with GUS had significant and clinically mean-
ingful improvements in BASDAI score, mBASDAI score, and ASDAS as early as W8, including in the axial-specific domain of
spinal pain, that continued to improve through W24. These results further support the efficacy of GUS in treating PsA pts
with axial involvement.
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Background/Purpose: In patients (pts) with PsA and AS, smoking may be associated with an increased comorbidity bur-
den, and greater responses to TNF inhibitors (TNFi) are observed in never vs past/current smokers in real-world studies. This
post hoc analysis assessed the efficacy and safety of tofacitinib in randomized controlled trials (RCTs) of pts with PsA or AS
by history of cigarette smoking.

Methods: Pooled data from 3 Phase (P)3 trials of pts with PsA and 1 P2/1 P3 trial of pts with AS, receiving tofacitinib 5 or
10 mg (PsA only) twice daily (BID) or placebo (PBO), were assessed by baseline (BL) smoking status (ever [past/current]
vs never smoker). Efficacy outcomes (assessed by simple means): ACR50 and PASDAS ≤ 3.2 responses, and change from
BL (Δ) in HAQ-DI to Month (M)6 in pts with PsA; and ASAS40 and BASDAI50 responses, and ΔBASFI to M4 (to M3 only in
P2 trial) in pts with AS. Exploratory efficacy analysis by current/past/never smoker BL status was performed. Safety was
assessed to M3 (PsA pts)/M4 (AS pts). Data as observed; no imputation for missing data.

Results: PsA and AS cohorts included 914 (342 ever/572 never smokers) and 372 (177 ever/195 never smokers) pts,
respectively. Overall, BL characteristics were generally similar between ever vs never smokers, except for a higher propor-
tion of females in never vs ever smoker categories (PsA, 57.7% vs 42.7%; AS, 25.1% vs 15.8%), and a longer disease dura-
tion in ever vs never smoker categories (mean [SD]: PsA, 7.6 [7.0] vs 7.0 [7.2] years; AS, 8.0 [8.2] vs 6.8 [7.6] years). In both
smoking categories, efficacy was greater for tofacitinib (5 and 10 mg [PsA only] BID) vs PBO (Figs 1 and 2). Across treat-
ments, efficacy was generally comparable in ever vs never smokers, when considering ACR50 and PASDAS ≤ 3.2 response
rates, and ΔHAQ-DI to M6 in pts with PsA (Fig 1), as well as ASAS40 and BASDAI50 response rates, and ΔBASFI to M4 in
pts with AS (Fig 2). Exploratory analyses showed that, across treatments, efficacy was comparable in current/past/never BL
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smokers (data not shown). To M3/M4 in pts with PsA/AS, incidence rates (IRs) of treatment-emergent adverse events
(TEAEs) were numerically higher in ever vs never smokers (all treatments); and there were no consistent trends across treat-
ments between ever vs never smokers for IRs of serious AEs and discontinuations due to AEs, though numbers of events
were small (Table). Generally, higher proportions of infections/infestations, injury/poisoning/procedural complications, mus-
culoskeletal/connective tissue disorders, and respiratory/thoracic/mediastinal disorders were observed in ever vs never
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smokers (Table). Sample sizes were small for some groups, following categorization by BL smoking status; results should be
interpreted cautiously.

Conclusion: In this post hoc analysis of RCTs of pts with PsA and AS, tofacitinib efficacy was comparable in ever vs never
smokers, which contrasts with reports from real-world studies of TNFi-treated pts. TEAEs were numerically higher in ever vs
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never smokers, complementing prior reports of an association between smoking and comorbidities in pts with PsA and AS.
Study sponsored by Pfizer. Medical writing support provided by J Juana, CMC Connect, and K Munn, on behalf of CMC
Connect, and funded by Pfizer.
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Background/Purpose: Although the Bath Ankylosing Spondylitis Disease Activity Index (BASDAI) is used to assess the
activity of axial disease in patients (pts) with PsA, only one of its questions is specific to axial symptoms. Alternatively, the
Ankylosing Spondylitis Disease Activity Score (ASDAS) excludes assessment of enthesitis, gives less weight to peripheral
activity and is considered more objective than the BASDAI. The current post hoc analysis compared the performance of
BASDAI and ASDAS in evaluating symptoms of axial involvement in pts with axial PsA (axPsA).

Methods: Pts enrolled in the DISCOVER-1 and DISCOVER-2 studies (D1+D2) were adults with active PsA despite
standard therapies. D1 pts had ≥3 swollen and ≥3 tender joints (SJC; TJC) and CRP ≥0.3 mg/dL; D2 pts had SJC
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≥5, TJC ≥5 and CRP ≥0.6 mg/dL. 31% of D1 pts received 1-2 prior tumor necrosis factor inhibitors; D2 pts were
biologic-naïve. Pts were randomized 1:1:1 to GUS 100 mg every 4 weeks (Q4W); GUS 100 mg at W0, W4, then
Q8W; or placebo (PBO) with crossover to GUS Q4W at W24. axPsA was defined by presence of sacroiliitis based
on previous radiograph or MR imaging confirmation. Data were pooled across all treatment groups. In addition to BAS-
DAI and ASDAS, modified versions excluding the peripheral arthritis and enthesitis questions (mBASDAI) and the
peripheral arthritis question (mASDAS) were calculated. Normalized (scale of 0-10) versions of ASDAS and mASDAS
were calculated based on maximum scores of � 7 and � 6.3, respectively. The correlation of BASDAI/mBASDAI and
ASDAS/mASDAS with SJC, TJC, enthesitis, Functional Assessment of Chronic Illness Therapy (FACIT)-fatigue, pt pain,
pt global, and physician global was assessed with Pearson’s correlation coefficient. The cross-sectional and longitudi-
nal (W52) effects of Leeds enthesitis index (LEI), SJC, and axPsA on BASDAI/mBASDAI and ASDAS/mASDAS were
assessed with mixed models.

Results: 436 pts with available baseline (BL) BASDAI information were included in the analysis. In pts with axPsA, BASDAI
showed weak correlation with SJC, TJC, LEI, and physician global; moderate correlation with fatigue; and strong correlation
with pt global and pt pain. Similar results were observed for ASDAS and modified versions. Among pts without axPsA, cor-
relations of BASDAI and ASDAS with SJC, TJC, and LEI remained weak; correlations with pt global and pt pain remained
strong. Longitudinally, among pts with and without BL enthesitis, respectively, LEI and SJC showed significant but not clin-
ically important associations with either outcome. Presence of axial disease was associated with significantly greater BAS-
DAI and ASDAS scores, at BL and longitudinally, without differences in the incremental effect on BASDAI, normalized
ASDAS, or their modified versions.

Conclusion: In pts with axPsA, the BASDAI and ASDAS performed similarly, with both demonstrating weak correlations
with peripheral arthritis and moderate/strong correlations with pt fatigue and pain. The BASDAI and ASDAS also showed
similar ability to discern changes in axial disease activity. These results suggest that both BASDAI and ASDAS are valid,
and perform comparably, in assessing activity of axial disease in PsA pts.
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Background/Purpose: Despite overlapping symptoms, axial psoriatic arthritis (axPsA) and ankylosing spondylitis (AS) may
be distinct disorders with differing clinical manifestations, genetic associations, and radiographic findings.1 While guselku-
mab (GUS), a human monoclonal antibody targeting the interleukin (IL)-23p19 subunit, improved symptoms of axPsA,2

risankizumab, a humanized monoclonal antibody targeting the IL-23p19 subunit, did not show improvement in the primary
endpoint of proportion of AS patients (pts) achieving an ASAS40 response at week (W) 12.3 A better understanding of the
molecular distinctions between axPsA and AS is needed to differentiate these diseases and guide treatment choice.

Methods:Whole blood and serum samples were collected from consenting pts in the NCT03162796/NCT0315828 studies
of GUS in PsA and the NCT02437162/NCT02438787 studies of ustekinumab in AS. Human leukocyte antigen (HLA) geno-
types were determined by RNA sequencing, limited to Caucasian pts to reduce genetic variability,4 and select serum cyto-
kine levels were analyzed alongside samples from healthy individuals. Differential prevalence of HLA alleles in axPsA vs AS
was determined using a Fisher’s Exact test. Statistical significance of differential baseline (BL) serum cytokine expression
among axPsA vs non-axPsA vs AS pts, and of GUS effect on serum cytokine reduction vs placebo among axPsA and
non-axPsA pts, were determined with a generalized linear model performed on log2-transformed data. Biomarker data from
GUS every-4-weeks and every-8-weeks treatment arms were pooled.

Results: Among 186/234 Caucasian axPsA/AS pts with available data, 34%/15% were female, 70%/14% used methotrexate at
BL, mean serumCRP levels were 2.8/2.4mg/dL, andmean BASDAI scores were 6.4/7.5, respectively. Aside from race, BL demo-
graphics and disease characteristics were representative of the overall population. The prevalence of class I HLA allele -B27, -C01,
and -C02 carriers was significantly lower in axPsA than AS pts (30.7% vs 92.3%, p< 0.001; 5.9% vs 31.6%, p< 0.001; and 28.0%
vs 62.0%, p< 0.001, respectively), while the prevalence of HLA-C06 was significantly higher in axPsA than AS populations (36.0%
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vs 8.6%, p< 0.001). BL serum levels of IL-17A and IL-17F were significantly higher in axPsA (N=71) than in AS (N=58) pts (p< 0.01
and p< 0.001, respectively). Comparable IL-17A/IL-17F expression was seen for axPsA and non-axPsA (N=229) pts (both p=NS).
Significant and comparable reductions from BL in serum IL-17A/IL-17F in axPsA and non-axPsA pts were seen with GUS treat-
ment (axPsA N=41, non-axPsA N=160) vs placebo (axPsA N=30, non-axPsA N=69) at W4/24 (all p< 0.05).

Conclusion: Adults with axPsA and AS exhibit different genetic risk factors and serum IL-17 levels, supporting the concept
of distinct disorders. GUS demonstrated significant pharmacodynamic effects in axPsA pts that aligned with such effects in
non-axPsA pts, consistent with observed clinical improvement.2

References: 1. Feld et al. Nat Rev Rheumatol. 2018;14(6):363-371.
2. Mease et al. Lancet Rheumatol. 2021;3(10)E715-E723.
3. Baeten et al. Ann Rheum Dis. 2018;77(9):1295-1302.
4Buchkovich et al. Genome Med. 2017;9(86).
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Background/Purpose: Studies have demonstrated equivalence in term of efficacy and safety of biosimilars (bsDMARDs)
compared to the originals treatments (boDMARDs) and in switching situation. Less is known about what happen when ini-
tiating a bsDMARDs in a molecule naïve patient. Objectives of our study were to compare treatment retention of subcutane-
ous boDMARDs and bsDMARDs globally, depending on disease (rheumatoid arthritis (RA), spondyloarthritis (SpA), or
psoriatic arthritis (PsA)), molecule (etanercept (ETN) or adalimumab (ADA)), treatment’s line, or presence of citrate in the con-
text of first use of each molecule (namely initiation), and to analyse predictive factors of treatment’s retention.
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Methods: This multicentre retrospective study used data from shared medical records of the RIC-FRANCE network,
encompassing prescription of hospital rheumatologist and attached practitioner, of patients with RA, SpA, or PsA, beginning
ETN between 10/03/2016 and 07/31/2020, or ADA between 10/23/2018 and 07/31/2020. Clinical data were collected

Table 1: Detailed characterstics of all 845 patients
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from medical records. Retention analysis was performed using Kaplan Meier curves and log-rank test. Predictive factors of
retention were analysed using Cox proportional-hazard ratio. P-value < 0.05 was considered significant.

Results: 845 prescriptions were analysed: 340 boDMARDs, and 505 bsDMARDs. 57% of prescriptions concerned women,
mean age was 51.8 years-old, 38% were prescriptions for RA, 16% for PsA, and 46% for SpA. An increase in the initiation
over time was observed for both ETN and ADA. Retention rate of bsDMARDs was superior to boDMARDs’ one (39 vs.
23 months; p=0.045). When molecules are compared, differences was significant only for ETN (45 vs. 19 months for boD-
MARD; p=0.0265). When diseases are compared, differences in favour of bsDMARDs was significant in RA patients only
(p=0.041). Citrated treatment displayed better retention compared to citrate-free treatments (p=0.0137). Multivariable anal-
ysis of predictive factors for treatments cessation found shorter disease duration, boDMARDs prescription, hospital practi-
tioner prescription, late line of treatment, and female sex as significant. More side effects were observed with boDMARDs
especially more infections (17.8% vs. 7.8%).

Conclusion: Even if bsDMARDs’ prescription increases over time, its penetration rate is still below expectations.
bsDMARDs displayed better retention compared to boDMARDs, especially for ETN, and in RA patients. Citrated treatments
had a better retention. Prescription by a fully hospital based rheumatologist is associated with poorer retention.

Figure 2: Comparison of bsDMARD and boDMARD retention for ETN (A) and ADA (B)
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Background/Purpose: Secukinumab (SEC) has demonstrated a high sustained response rate in patients (pts) with psori-
atic arthritis (PsA) or ankylosing spondylitis (AS) across Phase III clinical trials.1-3 SERENA is an ongoing longitudinal, non-
interventional study conducted across 438 sites in Europe collecting real-world data from pts with moderate to severe pso-
riasis, PsA or AS. Here we report the impact of weight and sex on SEC treatment persistence and treatment safety in pts
with active PsA or AS from the SERENA study.

Methods: The current interim analysis included data of 524 pts with PsA (290 females and 234 males) and 473 pts with AS
(185 females and 288 males) followed up for at least 3 years. Adult pts with active PsA or AS were required to have received

Table 2. Persistence to secukinumab treatment and reasons for discontinuation by body weight in patients with PsA and AS

Table 1. Persistence to secukinumab treatment and reasons for discontinuation by sex in patients with PsA and AS
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at least 16 weeks of SEC treatment before enrolment in the study. Based on weight, pts were categorized into two groups
(< 90/≥90 kg). The impact of weight and sex (female/male) on treatment persistence was assessed using descriptive
statistics.

Results: Out of 524 pts with PsA and 473 pts with AS, 333 (63.5%) and 323 (68.3%) pts remained in the study respectively.
Subgroup analysis by sex demonstrated treatment persistence to be slightly higher in males compared to females in both
PsA (65.4% vs 62.1%) and AS (69.4% vs 66.5%) groups. The reasons for treatment discontinuation, including those who were
lost to follow up, through more than 3 years of follow-up, are presented in Table 1. Fifty-one % of female and 40% of male pts
with PsA discontinued treatment due to lack of efficacy. In the AS cohort, treatment discontinuation due to lack of efficacy was
comparable between female and male pts (37.1% vs 35.2%). Adverse events leading to treatment discontinuation were
reported in a higher proportion of female pts in the AS cohort (25.8% vs 18.2%), while it was comparable in the PsA cohort
(16.4% vs 19.8%). The reasons for treatment discontinuation with respect to body weight are outlined in Table 2. Based on
body weight, 52.2% of pts weighing ≥90 kg and 41.0% of pts weighing < 90 kg discontinued SEC treatment due to lack of effi-
cacy in the PsA cohort, while the proportion was comparable between the two groups in the AS cohort (≥90 kg=36.4%; < 90
kg=33.3%). SEC showed a favorable safety profile with no new or unexpected safety signals, consistent with previous reports.

Conclusion: In the current interim analysis after at least 3 years of follow-up, high persistence of secukinumab treatment
with a favorable safety profile was observed in pts with PsA and AS. Furthermore, subgroup analysis revealed that higher
proportions of female pts or pts with body weight ≥90 kg discontinued treatment due to lack of efficacy in the PsA cohort.

References:

1. Mease PJ, et al. RMD Open. 2021;7(2):e001600.
2. Marzo-Ortega H, et al. RMD Open. 2017;3(2):e000592.
3. McInnes IB, et al. Lancet. 2020;395(10235):1496–505.
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Background/Purpose: To evaluate the effect of generic tofacitinib in refractory uveitis patients.
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Methods: It was a prospective observational study of 23 patients of refractory anterior uveitis. The primary disease with
anterior uveitis was ankylosing spondylitis, psoriasis, psoriatic arthritis, bechet’s disease, sarcoidosis, systemic lupus ery-
thematosus (SLE), IBD (inflammatory bowel disease) associated arthritis or idiopathic uveitis. Those patients of uveitis who
failed topical therapy, were given steroids (1 mg/kg prednisolone) along with steroid sparing immunosuppressant including
methotrexate, mycophenolate mofetil, cyclosporine, cyclophosphamide or azathioprine. Generic tofactinib was given to
patients who failed topical and oral therapy in form of combination of prednisone (failure to maintain 7.5 mg or below after
3 months of initiation) and at least 1 other systemic immunosuppressive drug (given in combination with steroids for atleast
3 months). These 23 refractory uveitis patients were included in the study and were given generic tofacitinib in dose of 5 mg
twice a day. Patients were maintained on tofacitinib 5 mg twice a day and steroids were tapered and stopped in response to
improvement in visual acuity and decrease in inflammation in anterior chamber as recorded by ophthalmologist.

Table 1 – SHOWING RESULTS OF THE STUDY

Slit lamp photo of right eye showing fine keratic precipitates on the corneal endothelium
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Results: There were 13 men and 10 women (mean age, 28.7 years) with anterior uveitis (fig 1). The most common causes of
uveitis were ankylosing spondylitis in 6 patients, bechet’s in 5 patients, sarcoidosis in 4 patients, psoriatic arthritis in
2 patients, SLE, psoriasis and IBD arthritis in 1 patients each, idiopathic uveitis where disease could not be ascertain was
seen in 3 patients as shown in table 1. Tofactinib was used amongst patients who failed steroids and methotrexate in
16 patients, mycophenolate mofetil in 5 and azathioprine in 2 patients.

Out of 23 patients treated with tofacitinib, 20 (86.95%) patients were able to achieve remission in uveitis with tapering off ste-
roids within 3 months. However, 3(13.05%) patients on generic tofactinib could not achieve remission and taper steroids.
The non responsive patients had SLE, IBD associated arthritis and bechet’s disease.

Out of 20 patients who responded to tofacitinib, steroids were tapered to zero doses over 4 weeks in 15 patients (75%) and
remaining 5 (25%) over 6 weeks.

Conclusion: To the best of our knowledge, this is the first study which shows generic tofactinib 5 mg twice a day dose can
be used as an immunosuppressant in refractory uveitis in reducing inflammation and reducing steroid dosage.

Disclosure: N. Gupta, None; D. Mahajan, None.
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Background/Purpose: Ixekizumab (IXE) is a high-affinity, monoclonal antibody targeting IL-17A and is approved for the
treatment of psoriasis (PsO), psoriatic arthritis (PsA), ankylosing spondylitis (AS), and non-radiographic axial spondyloarthri-
tis (nr-axSpA) with objective signs of inflammation. We report long-term, end-of-study-program, safety outcomes in adult
patients with PsO, PsA and axSpA who received at least one dose of IXE over 5 years (PsO) or 3 years (PsA and axSpA).

Methods: An integrated safety analysis consisting of data from 25 randomised clinical trials (RCTs; 17 PsO, 4 PsA, 4 axSpA)
was used to examine long-term safety of IXE. Rates of treatment-emergent adverse events (TEAEs), serious AEs (SAEs) and
AEs of special interest were analyzed for all pooled studies by years of therapy and overall through March 2022, and
reported as exposure-adjusted incidence rates (IRs) per 100 patient-years (PY) at successive year intervals. Additional safety
outcomes included selected safety topics of interest (among others).
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Results: A total of 6892 patients with PsO, 1401 patients with PsA, and 932 patients with axSpA, with a cumulative IXE
exposure of 18025.7 PY for PsO, 2247.7 PY for PsA, and 2097.7 PY for axSpA were included in this analysis (Table, Figure).
The IRs per 100 PY for any TEAE were as follows; patients with PsO=32.5, PsA=50.3, axSpA=38.0. The most commonly
reported TEAEs were nasopharyngitis (PsO, IR=8.8; PsA, IR=9.0; axSpA IR=8.4) and upper respiratory tract infection
(PsO, IR=6.2; PsA, IR=8.3; axSpA IR=5.8). Serious AEs were reported by 969 patients with PsO (IR=5.4), 134 patients with
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PsA (IR=6), and 101 patients with axSpA (IR=4.8). Forty-five deaths were reported; (PsO=36 [IR=0.2]; PsA=6 [IR= 0.3];
axSpA=3 [IR=0.1]). The IRs per 100 PY of discontinuation from the study drug due to AE were as follows: PsO, 2.9; PsA,
5.1; axSpA, 3.1. IRs of injection site reactions were: PsO, 5.9; PsA, 11.6; axSpA, 7.4. IRs of allergic reactions were: PsO,
5.6; PsA, 4.5; axSpA, 4.2. IRs of serious infections were low (PsO, IR=1.3; PsA, IR=1.2; axSpA, IR=1.1). IRs of Candida
were low across all indications (PsO, 1.9; PsA, 2.0; axSpA, 1.2), as were IRs of opportunistic infections (PsO, 1.8; PsA,
1.8; axSpA, 1.3). IRs were also low across all indications for depression, major adverse cerebro-cardiovascular events
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and malignancies (all IRs ≤1.6, Table, Figure). Cases of inflammatory bowel disease (IBD) were uncommon (IRs ≤0.8 across
indications (Table, Figure)).

Conclusion: In this updated analysis with 18025.7 PY for PsO, 2247.7 PY for PsA, and 2097.7 PY for axSpA, IXE main-
tained a long-term safety profile up to 5 years, consistent with previous reports1-7.

REFERENCES: 1. Mease P et al. Arthritis Care Res (Hoboken) 2019;71(3):367-78. 2. Combe B et al. Arthritis Res Ther
2020;22(1):14. 3. Genovese MC et al. Rheumatology (Oxford) 2020;59(12):3834-44. 4. Armstrong A, et al. Dermatol Ther
(Heidelb). 2020;10(1):133-150. 5. Strober B, et al. J Am Acad Dermatol. 2017;76(3):432-40 e17. 6. Langley RG et al. J
Eur Acad Dermatol Venereol. 2019;33(2):333-9. 7. Griffiths et al. Dermatol Ther (Heidelb). 10.1007/s13555-022-00743-9.
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Background/Purpose: Uveitis is one of the most frequently reported extra-musculoskeletal manifestations of axial spondy-
loarthritis (axSpA) and psoriatic arthritis (PsA).1,2 The prevalence of anterior uveitis is 23–33% and 2–25% in patients with
axSpA and PsA, respectively.3,4 Secukinumab is a fully human monoclonal antibody that directly inhibits interleukin-17A
and is approved for the treatment of axSpA and PsA. We previously reported that the incidence rate of uveitis was 1.4 per

Table 2. Exposure-adjusted incidence rate of uveitis by secukinumab dose

Table 1. Baseline characteristics of axSpA and PsA patients by secukinumab dose
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100 patient-years in secukinumab-treated axSpA patients.1 The incidence rate of uveitis in patients with axSpA and PsA
during placebo-controlled phase with secukinumab and placebo is reported here.

Methods: This post hoc analysis included comparative phase data from two distinct pools: axSpA cohort (PREVENT, MEA-
SURE 1–5) and PsA cohort (FUTURE 1–5) of patients who received either 150 or 300 mg of secukinumab therapy or pla-
cebo. The placebo-controlled phase lasted up to Week 16 visit for all studies except PREVENT, where Week 20 was
used. Patients who received secukinumab 75 mg (unapproved dose) were excluded from the analysis. Data on demo-
graphics, relevant or current medical conditions, prior use of number of tumor necrosis factor (TNF) alpha inhibitors, and
concomitant treatment and doses were collected at baseline. The incidence of uveitis is reported as exposure-adjusted inci-
dence rate per 100 patient-years of treatment.

Results: Overall, 1980 and 2453 patients were included in the axSpA and PsA cohorts, respectively. Approximately 35% of
the enrolled axSpA and 52% of the PsA patients were female. In the axSpA cohort, 14% of patients had history of uveitis,
whereas a lower percentage (0.4%) had history of uveitis in the PsA cohort. In the axSpA and PsA cohorts, 79% and 70%
of patients, respectively, were naïve to TNF alpha inhibitors. Twenty one percent of the axSpA patients received sulfasala-
zine, while 52% of the PsA patients received methotrexate, concomitantly (Table 1). In patients with axSpA, the incidence
rate for uveitis was 1.29 per 100 patient-years in the secukinumab 150 mg arm (5 events [3 flares; 2 new-onset]) and 1.72
per 100 patient-years in the placebo arm (4 events [3 flares; 1 new-onset]). However, no cases were observed in the secu-
kinumab 300 mg arm. Moreover, in the PsA cohort, the incidence rate for uveitis was 0.71 per 100 patient-years in the secu-
kinumab 300 mg arm (1 new-onset event); however, no events were reported in the secukinumab 150 mg and placebo
arms (Table 2).

Conclusion: In this comparative phase analysis, low incidence of uveitis (including new onset of cases and flares) was
observed in patients with axSpA and PsA treated with secukinumab and placebo. These findings are consistent with previ-
ous reports1 and similar to real-world evidence data on uveitis in axSpA and PsA patients treated with secukinumab.5
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Background/Purpose: Combined biological or targeted therapy (CBTT) is rarely considered in clinical practice due to con-
traindication in guidelines, potential safety concerns and high costs. However, previous successful experiences in inflamma-
tory bowel disease (IBD) and our own early data in selected refractory spondyloarthritis (SpA) have shown encouraging
results1. Our aim was to explore effectiveness and safety of CBTT in patients with SpA in a real-world setting.

Methods: This a retrospective and multicenter study. We identified patients with SpA and simultaneous combined use of
2 biological or targeted (JAK inhibitors) agents with different therapeutic targets, with a minimum exposure of three months.
All patients fulfilled axial or peripheral SpA according to ASAS criteria and provided a written informed consent for off-label
use of CBTT. Demographic, clinical, laboratory, and safety data were collected from electronic medical records. Effective-
ness was assessed using ASDAS-CRP, DAPSA and DAS-28-CRP indices. Major clinical improvement (MCI) was defined
as a change in ASDAS-CRP >2 or DAS-28-CRP >1.2 units or improvement of >85% in DAPSA. Data analysis included
descriptive statistics for categorical and continuous variables and between-groups comparisons were performed using t-
student test or chi-squared test.

Results: A total of 31 CBTT courses were identified in 29 SpA patients, with concomitant IBD in 20 (69%) (Table 1). The main
indications for CBTT were active musculoskeletal and bowel disease (Table 2). Three patients in 4 courses presented remis-
sion or low SpA activity at baseline and were excluded in the efficacy analysis. Most patients (87%) had previously failed at
least one of the two therapies used in CBTT. The most common combination was TNF inhibitor plus IL12/23 inhibitor agent
(n=17; 54%) or an IL17 inhibitor (n=7; 22.5%). Just one combination included a JAK inhibitor.

Median exposure to CBTT was 12 months (IQR 6-18). At final evaluation, we found a significant mean reduction in ASDAS-
CRP (1.84; 95% CI: 1.21-2.47; p=0.001). MCI and remission/low activity rates were 62.9% (n=17) and 66.7% (n=18),
respectively.

In a bivariate analysis, the presence of HLA-B27 was associated to MCI (OR 2.12; p=0.01) whereas the presence of axial or
peripheral domain (p=0.711) and diagnosis (p=0.617) were not (Table 1). The limited sample size prevented us from per-
forming stratified analysis or adjusting multivariate models.
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Twelve patients (37.8%) discontinued CBTT: 7 for inefficacy (5 with IBD activity), 2 for adverse events (AE) and 3 patients due
to other causes. In 31 courses, 2 serious AE were identified under CBTT (non-infectious diffuse pulmonary infiltrates and a
staphylococcal bacteriemia).

Conclusion: Our preliminary results suggest that CBTT might be a reasonable therapeutic alternative in selected refractory
SpA patients, with acceptable effectiveness/safety ratio. Prospective wider studies are warranted to confirm these data.

Abbreviations: bDMARDs: biological disease-modifying antirheumatic drugs; BMI: Body mass index; CBTT: combined biological or targeted ther-
apy; CRP: C reactive protein; arthritis. SpA: spondyloarthritis; tDMARDs: targeted disease-modifying antirheumatic drugs. **Liver disease, depres-
sion, chronic kidney disease, chronic respiratory disease (one of each).
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Background/Purpose: Enthesitis is the base of the pathophysiology of spondyloarthritis. Recently, our research group has
shown that computer analysis of static images can be used in the evaluation of patients with enthesic inflammatory diseases
with good intra-patient and intra-observer validity and sensitivity to change.

The purpose of this study is to determine the enthesic evolution in patients with spondyloarthritis (SpA) treated with three dif-
ferent biological therapies through the computer analysis of ultrasound images.

Table 1: List of patients included in the analysis. After the final ultrasound examination, the follow-up time up to the present is recorded in the case
of continued treatment (m: months).
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Methods:We selected patients diagnosed with SpA and enthesitis followed by imaging, who started biological therapy with
a TNF inhibitor, an IL17 inhibitor or an IL12/23 inhibitor. For the records to be included, it was necessary to have clinical infor-
mation from the period of perfoming the ultrasound. All images were obtained from the Achilles tendon, with the same ultra-
sound equipment, grayscale and settings for each patient.

To homogenize the results of the analysis, the gray intensity mean index (iMIG) was used. It is defined as mean gray intensity
in the clinically affected enthesis/mean gray intensity in the same healthy enthesis. It has been shown to appropriately dis-
criminate the inflammatory pathology from the mechanical or healthy controls as well as being sensitive to change.

Results: 14 patients were included: 6 treated with a TNF inhibitor, 4 with an IL17 inhibitor and 4 with an IL12/23 inhibitor.
Patients 2, 3, 5, 7, 10, 11, and 12 had enthesophytes.

In the global analysis, the iMIG did not show statistically significant differences between the treatment groups at the start of
the treatment, at the intermediate and at the final evaluation (P=.588, .739 and .674, respectively).

Patients with enthesophytes presented significantly higher baseline, intermediate and final iMIG than patients without them:
1.26 SD 0.14 vs 0.85 SD 0.05 (t=7.407, P=.001), 1.24 SD 0.15 vs 0.97 SD 0.1 (t=3.659, P=.006); and 1.21 SD 0.12 vs 1.05
SD 0.07 (t=2.342, P=.037), respectively.

Analyzing only the patients without enthesophytosis, the final iMIG showed statistically significant differences between the
3 administered treatments (ANOVA, F=8.142, P=.027), being relevant between the use of IL12/23 and TNF inhibitor in favor
of the former (Bonferroni, P=.03).

In the same subgroup of patients without enthesophytosis, iMIG analysis over time showed statistically significant differ-
ences between final and baseline iMIG (Friedman -1.938 P=.000).

Conclusion: Computer analysis of ultrasound images using the iMIG distinguishes therapeutic response in patients without
enthesophytosis.

The interposition of enthesophytes impede the correct visualization of the enthesis and does not allow ultrasound changes
to be detected in some areas of the image.Although there are indications that the use of this analysis could also predict
the behavior of certain therapies, it is convenient to propose prospective studies with homogeneous ultrasound controls.

Disclosure: M. Tortosa Cabanas, UCB; C. GUILLEN ASTETE, Novartis, Janssen; A. Andreu Suarez, None.
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Background/Purpose: Scleroderma heart involvement (SHI) is the 3rd leading cause of death in systemic sclerosis (SSc)
[1] following interstitial lung disease (ILD) & pulmonary arterial hypertension (PAH). There are specific guidelines to diagnose &
effectively manage ILD & PAH, but SHI remains poorly understood and underdiagnosed due to lack of unified definition or
acceptable diagnostic testing. Its prevalence and risk factors are unknown.

Methods: Upon IRB approval, we reviewed electronic medical records of 38 randomly selected SSc subjects with heart dis-
ease from various causes, from our outpatient Scleroderma Program. They fulfilled the 2013 ACR/EULAR classification cri-
teria [4] for SSc and their cardiac disease was obtained from past or present history & corroborated by abnormal imaging,
including Echo/Doppler, cardiac MRI, EKG, Holter monitor, stress test, or myocardial biopsy, or other miscellaneous tests

Results table
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to identify cardiac disease manifestations. We collaborated with an expert cardiologist to define the following 3 groups of
cardiac disease: 1) likely due to primary SHI (or cardiac abnormalities, directly attributed to scleroderma), 2) Secondary heart
disease if their heart disease could be readily explained by another cause unrelated to scleroderma, or 3) mixed etiologies.

Results: There were 12 patients with primary SHI, 11 patients with mixed & 15 with secondary causes of their heart disease.
Those with primary SHI were significantly associated with presence of diffuse cutaneous scleroderma (p=0.03), inflamma-
tory arthritis (p=0.04), and the ScL70 antibodies (p = 0.03). Subjects with ACA antibodies were significantly protected from
developing primary SHI (p = 0.002). Nearly all of those with primary SHI had ILD, compared to about half of those with sec-
ondary SHI (92% vs. 53%, p=0.081). 83% of patients with primary SHI had LVDD, 82% of patients with mixed heart disease
had LVDD compared to 53% of patients with secondary heart disease had LVDD. This was not statistically significant.

Conclusion: SHI remains poorly understood & under-diagnosed due to its diverse & often subclinical presentation. Our
small cohort found subjects with diffuse SSc, Scl70 antibody, presence of inflammatory arthritis and ILD as risk factors asso-
ciated with having primary SHI. Larger studies are sorely needed to identify & better manage our patients with primary SHI.

Disclosure: M. Talaat, None; V. Hsu, None; D. Shindler, None.
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Background/Purpose: Systemic sclerosis-interstitial lung disease (SSc-ILD) is the leading cause of SSc-related death.
While some patients respond favorably to treatment with immunosuppression, a subset of patients will experience ILD pro-
gression despite treatment. Early loss of lung function, within the first 2 years of treatment, is an independent predictor of
mortality. Currently, no evidence-based tools exist to identify patients with a progressive SSc-ILD phenotype. The purpose
of this study was to create a prediction tool to identify those patients who are less likely to experience an improvement in
ILD in response to treatment with mycophenolate (MMF) or cyclophosphamide (CYC).

Methods: Participants of Scleroderma Lung Study (SLS) II1 were included in this analysis. SLS II randomized patients with
SSc-ILD to 2 years of MMF or 1 year of CYC, followed by 1 year of placebo. ILD progression was defined as a >=2%
increase in the quantitative extent of ILD in the whole lung (QILD-WL) on HRCT of the chest at 2 years. This radiographic
threshold of ILD worsening predicted long-term mortality in both SLS II and SLS I.2 Univariate logistic regression analysis
was used to identify baseline variables associated with ILD progression. Baseline variables included demographic character-
istics, treatment arm, SSc disease features, ILD severity, reflux severity, and a focused group of serum proteins and auto-
antibodies previously found to correlate with extent/progression of SSc-ILD. Those variables associated with outcome
(P < 0.1) were then combined into a multivariable model. Receiver-operating characteristic (ROC) analysis was performed.
The Bootstrap method was applied to internally validate the model.
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Results: Among SLS II participants who had a follow-up HRCT at 2 years (N=97), 29% experienced radiographic progres-
sion of ILD (change in QILD-WL >=2%). There were no significant differences between baseline characteristics of partici-
pants with and without the follow up HRCT in SLS II. In the univariate analysis, increased baseline reflux score (P=0.02),
increased baseline KL-6 level (P=0.02) and male sex (P=0.05) were associated with worsening of QILD-WL >=2%. The area
under the ROC curve for the multivariable model was 0.71 (Table 1; Figure 1). A Forrest plot demonstrates the odds ratios for
the individual variables (Figure 2).

Conclusion: A clinical prediction tool defined by male sex, increased KL-6, increased reflux severity had good discrimination
for predicting progression of SSc-ILD despite treatment with mycophenolate or cyclophosphamide. Patients with this SSc-
ILD phenotype may benefit from a more aggressive initial treatment approach and closer monitoring. This prediction tool
requires validation in other cohorts.

Figure 1. ROC curve for predicting radiographic progression of SSc-ILD
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Figure 1. Forest plot of odds ratios and 95%confidence intervals formultivariablemodel predicting SSc-ILD progression. Odds ratios greater than 1 indi-
cate increased risk of progression (higher KL-6 and higher reflux scores); odds ratios less than 1 indicate decreased risk of progression (female sex).
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Background/Purpose: Pulmonary hypertension (PH) is one of the leading causes of death in Systemic Sclerosis (SSc).
Early detection and treatment of PH in SSc is crucial. Nailfold capillaroscopy microscopy (NCM), vascular auto-antibodies
AT1R and ETAR and several candidate-biomarkers have potential to serve as non-invasive tools to identify SSc patients at
risk for developing PH. Here we explore the classifying potential of NCM characteristics and serum levels of selected
candidate-biomarkers in a sample of SSc patients with and without different forms of PH.

Methods: 81 consecutive SSc patients were included; 40 with associated PH (SSc-PH) and 41 without PH (SSc-noPH). In
each group quantitative and qualitative NCM characteristics, vascular auto-antibodies AT1R and ETAR and serum levels of
24 soluble serum factors were determined. For evaluation of NCM characteristics linear regression analysis accounting for
age, sex and DLCO% predicted was used. Auto-antibodies and soluble serum factor levels were compared by two-sample
t test with equal variances.

Results: No statistical significant differences were observed in quantitative or qualitative NCM characteristics, or vascular
auto-antibody ETAR and AT1R titer between SSc-PH and SSc-noPH. In contrast, several serum levels of soluble factors dif-
fered between groups; Endostatin, sVCAM, VEGFD were increased, and CXCL4, sVEGFR2 and PDGF-AB/BB were
decreased in SSc-PH. Random forest classification identified Endostatin and CXCL4 as most predictive classifiers to distin-
guish SSc-PH from SSc-noPH.

Conclusion: This study shows potential for several soluble serum factors to distinguish SSc-PH from SSc-noPH. We found
no classifying potential for qualitative or quantitative NCM characteristics, or vascular autoantibodies.
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Background/Purpose: Pulmonary arterial hypertension (PAH) is a major clinical challenge in systemic sclerosis (SSc). A
new definition for precapillary PH is proposed. Risk stratification is important for disease management, but is not validated

Figure 1: Proportion of patients in each risk category at baseline segregated by the different models

Figure 2: 1- and 3-year mortality according to risk category in the four different models in patients with a minimum follow-up of 1 and 3 years,
respectively
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in SSc-PAH and is not applied using the proposed criteria. We aimed to assess the performance of current risk stratification
tools to estimate the 1- and 3- year mortality and to identify the best risk assessment approach in SSc-PAH.

Methods:We included all patients with newly diagnosed SSc-PAH according to the current and the proposed criteria from
the European Scleroderma Trial and Research (EUSTAR) database from 2001 to 2021. The current criteria define PAH as a
mean pulmonary arterial pressure (mPAP) ≥25 mmHg, while the proposed criteria use mPAP >20 mmHg; a pulmonary
artery wedge pressure ≤15 mmHg, and a pulmonary vascular resistance ≥3 Wood units in the absence of significant inter-
stitial lung disease. We applied four different approaches for risk stratification at time of diagnosis including parameters
according to the 2015 ESC/ERS Guidelines (Table).

1: Patients with ≥ 1 high-risk parameter were considered at high risk; ≥ 1 intermediate-risk parameter at intermediate risk,
otherwise at low risk

2: Each parameter was graded from 1 to 3 representing low to high risk. The mean of available risk parameters was rounded
to the nearest integer to define the risk category

3: Equals Model 2, but the intermediate risk group was divided into intermediate-low and intermediate-high based on the
mean score

4: Stratifies patients into four risk categories based on the proportion of low-risk parameters

We used descriptive statistics and performed analysis of 1- and 3- year mortality in patients with a minimum follow-up of
1 and 3 years, respectively.

Table: Demographic and clinical characteristics at baseline of patients with PAH diagnosed according to the current and the proposed criteria.
lcSSc: limited cutaneous systemic sclerosis; NYHA: New York Heart Association functional class; 6MWD: 6 minute walk distance; RA area: Right
atrial area; RHC: Right heart catheterization; mPAP: mean pulmonary arterial pressure; PAWP: pulmonary artery wedge pressure; PVR: pulmonary
vascular resistance
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Results: Of 902 patients who conducted RHC, 271 (30%) were diagnosed with SSc-PAH according to the current criteria
and an additional 36 (4%) according to the proposed criteria (Table).

Patients diagnosed according to the proposed criteria were diagnosed at a lower risk level compared with patients with PAH
according to the current criteria (Figure 1).

For the current PAH criteria, the 1- and 3-year mortality was 10% and 31%. The models varied in their ability to estimate mor-
tality (Figure 2). Models 1 and 4 either over- or underestimated mortality. Model 2 stratified patients according to the
expected 1-year mortality of < 5%, 5-10% and >10% as suggested by the Guidelines. Model 3 segregated the mortality fur-
ther within the intermediate-risk group.

For the patients who fulfilled the proposed PAH criteria, but not the current criteria, the 1- and 3-year mortality was 0% and
18%. The risk stratification models estimated mortality poorly, possibly due to the small sample size.

Conclusion: Models 2 and 3 seem to be well suited and provide signals for a better risk stratification of patients with newly
diagnosed SSc-PAH according to the current criteria, with Model 3 further segregating the mortality in the intermediate-risk
group. The patients who fulfilled the proposed PAH criteria, but not the established criteria, were on average diagnosed at a
lower risk level, but the 3-year mortality is still high. This may provide guidance for optimized management in clinical
practice.
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Background/Purpose: The prevalence of depression among patients with systemic sclerosis (SSc) is 35-65%1, yet little is
known about mental health care utilization in SSc. It is unclear whether depressive symptoms are influenced by somatic
symptoms or if psychological coping relates to functional impairment and prognosis. In this study, we describe mental health
diagnoses, depression treatment, and symptom burden in SSc in relation to Center for Epidemiologic Studies Depression
Scale Revised (CESD-R) scores.

Methods: The Prospective Registry in Scleroderma at Massachusetts General Hospital (PRISM) is a longitudinal registry of
SSc patients, followed annually. All participants fulfill the 2013 American College of Rheumatology / European League
Against Rheumatism Classification for SSc and completed the CESD-R at least once. Physicians were notified about ele-
vated CESD-R scores in real-time to prompt evaluation. Among participants with CESD-R score ≥16, indicating possible
depression, a chart review was performed for mental health diagnoses and treatment. We examined the relation of demo-
graphic and clinical factors to presence of recognized mental health diagnosis or treatment using logistic regression. Further,
we evaluated association of SSc symptom burden and Covid-19 pandemic with continuous CESD-R score using linear
regression.

Results: Of 214 patients enrolled in PRISM, 129 participants (38% diffuse, 59% limited, and 3% sine scleroderma) com-
pleted at least one CESD-R questionnaire (Table 1). At first survey 29% had possible depression (CESD-R ≥16) and 16%
had probable depression (CESD-R ≥23) (Table 2). Median depression scores were similar over 3 years of annual follow-up
although significant loss to follow-up occurred. Of 38 participants with possible depression (CESD-R ≥16), 61% were diag-
nosed with a depressive disorder and 68% received first-line medication for depression (Table 3). In a multivariable logistic
regression model, none of the evaluated variables (CESD-R score, age, gender, employment status, race, ethnicity) were
associated with mental health diagnosis or treatment among participants with CESD-R ≥16. Higher Mahler’s dyspnea index
(MDI) and University of California Los Angeles Scleroderma Clinical Trials Consortium Gastrointestinal (UCLA SCTCGIT) total
score were associated with higher CESD-R score (p=0.01, p< 0.01 respectively).

Conclusion: In this single center, longitudinal SSc cohort completing annual depression questionnaires, 29% had significant
depressive symptoms, but only a minority (10%) of participants with probable depression were not clinically diagnosed with
or treated for a mental health condition. Similar to prior studies, dyspnea and gastrointestinal symptoms were associated
with depression symptoms. Depression questionnaires in clinical practice may offer a way to identify mood disorders among
patients with SSc.

References1. Thombs BD, Hudson M, Taillefer SS, Baron M, Canadian Scleroderma Research Group. Prevalence
and clinical correlates of symptoms of depression in patients with systemic sclerosis. Arthritis Rheum 2008;59
(4):504–509.
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Background/Purpose: Intrinsic gene analyses based on the gene expression profiles in skin have identified four intrinsic
molecular subsets among patients with systemic sclerosis (SSc); these have been named the inflammatory, fibroprolifera-
tive, limited, and normal-like subsets. SSc participants assigned to the inflammatory subset showed significant improvement
in the Abatacept Systemic SclErosis Trial (ASSET). In order to provide a fast and accessible molecular subset predictor, we
trained a deep neural network to efficiently identify these participants using the images of hematoxylin and eosin (H&E)-
stained skin biopsies.
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Methods: Skin tissue, H&E-stained images, and clinical scores were obtained from participants enrolled in the ASSET clin-
ical trial. Image labels were molecular subset calls from a classifier using gene expression from a paired skin biopsy. A sliding
window approach was used to generate small patches from whole slide images. Convolutional neural networks (CNNs)
were trained on patch images, and patch-level classifications were aggregated to infer the subset of the given biopsy. Visu-
alization for areas of the image that are important for prediction and Spearman correlations between predicted probabilities
and clinical scores were conducted for validation. Final prediction for molecular subsets was determined by the combination
of individual binary classifiers for the inflammatory, fibroproliferative and normal-like subsets.

Results: CNNs were trained and validated on small patches generated from 140 whole-slide images. The model was eval-
uated using a hold-out test set of 24 whole-slide images. The final model, which predicts the inflammatory, fibroproliferative
and normal-like subsets, identified participants’ molecular subset with 79.17% average accuracy when data sets are split-
by-patient. Visualization of patches and predicted decisive regions provided insights on important cell types contributing
to the molecular subsets. Predicted molecular subset probabilities were significantly correlated with clinical inflammation
and fibrosis scores.

Conclusion: We developed an ensemble neural network classifier that classifies SSc patients into three of the intrinsic
molecular subsets found in diffuse cutaneous SSc patients using standard H&E-stained images of skin biopsies. This is less
costly than genomic assays to identify these individuals and can be applied to evaluate retrospective data where genomic
data were not collected.

Disclosure: Y. Yuan, None; Q. Song, None; P. Harms, None; J. Gudjonsson, None; R. Lafyatis, Corbus, Formation,
Moderna, Regeneron, AstraZeneca, Pfizer, Mitsubishi, Bristol-Myers Squibb(BMS), Boehringer-Ingelheim, Sanofi,

(A) Number of whole slide images per molecular subset. (B) Number of small patches used for inflammatory classifier model training. (C) Models’
performance of inflammatory classifier on the test set for models trained on split-by-patient or split-by-biopsy datasets, patch-based and post
aggregation whole-slide level. (D) Visualization of patches in a true inflammatory slide and a true non-inflammatory slide by overlapping a colored
heatmap based on predicted probability. (E) Correlation of confidence scores for prediction as inflammatory subset and clinical inflammation
scores.
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Background/Purpose: Dedicated data on COVID-19 vaccine-related adverse events (ADEs) in patients with systemic scle-
rosis (SSc) is limited. Therefore, we aimed to compare all patient-reported ADEs post-COVID-19 vaccination in patients with
SSc with those in healthy controls (HCs) or non-SSc autoimmune rheumatic diseases (NS-AIRDs).

Methods: Data from the international patient-reported online survey on COVID-19 Vaccination in Autoimmune Diseases
(COVAD) study conducted in 2021 by more than 110 collaborators across 94 countries was analyzed. Major and minor
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ADEs following receipt of COVID-19 vaccine were compared between patients with SSc, those with NS-AIRDs, or with other
autoimmune diseases (AIDs) and HCs. Multivariable regression analysis adjusting for age, gender, ethnicity, vaccine type,
and immunosuppressants received were performed.

Results: Of the 10,679 respondents (Table 1), there were 478 SSc patients (4.4%) with a mean (SD) age 53.8 (13.3) years,
comprising 88% females. At the time of vaccination, 65% were on immunosuppressants and 24% on glucocorticoids. The
most common immunosuppressant was mycophenolate mofetil (25.7%).

Among the SSc patients, 83% had completed two vaccine doses. Pfizer-BioNTech (BNT162b2) (51%) and Oxford/
AstraZeneca (ChAdOx1 nCoV-19) (23%) were the most common vaccines received. Vaccination related ADEs (Table 2)
were reported in 81.2% of SSc patients (81.2%-minor and 3.3% -major ADEs). Patients on hydroxychloroquine reported
lower fatigue [OR 0.4 (0.2-0.8)].

Major ADEs were no different across different vaccine types (Table 3). Pfizer-BioNTech (BNT162b2) recipients reported
lower body ache, fever, chills, nausea, and vomiting [OR ranging 0.2-0.4]. Oxford/AstraZeneca (ChAdOx1 nCoV-19) recip-
ients reported higher body ache, fever, chills, nausea vomiting, headache, and fatigue [OR ranging 2.0-5.1]. Moderna
(mRNA-1273) recipients reported higher fever, chills, chest pain [OR ranging 2.6-8.9]. Covishield (Serum Institute India)
(ChAdOx1 nCoV-19) recipients reported higher body ache, fever, and hospitalization [OR ranging 3.4-13.5]. Sinopharm
(BBIBP-CorV) recipients reported lower injection site pain [OR 0.2 (0.06-0.7)].
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When compared to HCs and other AIDs, SSc patients reported similar ADEs. When compared to other AIRDs, SSc patients
reported higher chills [OR 1.3 (1.0-1.7)] and fatigue [OR 1.3 (1.0-1.6)]. There was no difference in reported hospitalization
rates among SSc versus. other AIRDs, other AIDs, and HCs following vaccination.

Conclusion: Despite different vaccines administered worldwide, COVID-19 vaccines were overall largely safe in SSc
patients, and vaccine-induced ADEs in SSc were similar to HCs. Pfizer-BioNTech (BNT162b2) recipients reported lower
ADE compared to other vaccines.

Disclosure: D. Thakare, None; N. R, None; J. Pauling, None; S. Ahmed, DrReddy, Novartis, Pfizer, Janssen, Cipla;
C. Wincup, None; N. Del Papa, None; G. Sambataro, None; F. Atzeni, None; M. Govoni, None; S. PARISI, None;
E. Bartoloni Bocci, None; G. Sebastiani, None; E. Fusaro, None; M. Sebastiani, None; L. Quartuccio, None;
F. Franceschini, None; P. Paolo Sainaghi, None; G. Orsolini, None; R. De Angelis, None; M. Giovanna Danielli,
None; V. Venerito, None; P. Sen, None;M. Kim, None; A. Gracia-Ramos, None; A. Yoshida, None; J. Lilleker, None;
V. Agarwal, None; S. Kardes, None; J. Day, CSL; M. Milchert, None; M. Joshi, None; T. Gheita, None; B. Salim,
None; I. Parodis, GlaxoSmithKlein(GSK), Amgen, AstraZeneca, Aurinia Pharmaceuticals, Eli Lilly, Gilead, Janssen,
Novartis, Roche; A. O’Callaghan, None; E. Nikiphorou, Pfizer, Celltrion, Sanofi, Gilead, Galapagos, AbbVie, Lilly, Fre-
senius; T. Chatterjee, None; A. Tan, None; A. Nune, None; L. Cavagna, None; S. Shinjo, None; N. Ziade, Pfizer,
Roche, AbbVie/Abbott, Eli Lilly, Boehringer-Ingelheim, Janssen; J. Knitza, AbbVie, Novartis, ThermoFisher, UCB,
ABATON, Sanofi, Medac, Lilly, BMS, Gilead, GSK, Werfen, Vila Health, Böhringer Ingelheim, Janssen, Galapagos,
Chugai; H. Chinoy, Eli Lilly, UCB; O. Distler, AbbVie/Abbott, Amgen, GlaxoSmithKlein(GSK), Novartis, Roche, UCB,
Kymera, Mitsubishi Tanabe, Boehringer Ingelheim, 4P-Pharma, Acceleron, Alcimed, Altavant Sciences, AnaMar, Arxx,

2097



AstraZeneca, Blade Therapeutics, Bayer, Corbus Pharmaceuticals, CSL Behring, Galapagos, Glenmark, Horizon,
Inventiva, Lupin, Miltenyi Biotec, Merck/MSD, Prometheus Biosciences, Redx Pharma, Roivant, Sanofi, Topadur, Pfi-
zer, Janssen, Medscape, Patent issued “mir-29 for the treatment of systemic sclerosis” (US8247389, EP2331143),
FOREUM Foundation, ERS/EULAR Guidelines, EUSTAR, SCQM (Swiss Clinical Quality Management in Rheumatic
Diseases), Swiss Academy of Medical Sciences (SAMW), Hartmann Müller Foundation;M. Kuwana, Boehringer-Ingel-
heim, Ono pharmaceuticals, Mochida, AbbVie/Abbott, Astellas, Janssen, Bayer, Corbus, Horizon; R. Aggarwal, Mal-
linckrodt, Bristol Myers Squibb, EMD Serono, Pfizer, Octapharma, CSL Behring, Q32, Kezar, AstraZeneca, Alexion,
Argenx, Boehringer Ingelheim, Corbus, Janssen, Kyverna, Roivant, AbbVie, Jubilant, Orphazyme, Genentech;
L. Gupta, None; V. Agarwal, None; A. Makol, Boehringer-Ingelheim.

Abstract Number: 1053

The Collaborative National Quality and Efficacy Registry for Scleroderma:
Association of Resource Utilization and Gastrointestinal Tract Symptoms
in Early Disease

Sarah Luebker1, Tracy Frech1, Shervin Assassi2, Jessica Gordon3, Elana Bernstein4, Virginia Steen5, Laura Hummers6,
Ami Shah7, Carrie Richardson8, Dinesh Khanna9, Flavia Castelino10, Lorinda Chung11, Faye Hant12, Vicki Shanmugam13,
John VanBuren14, Jessica Alvey14, Monica Harding14, Luke Evnin15 and Nora Sandorfi16, 1Vanderbilt University Medical
Center, Nashville, TN, 2McGovern Medical School, University of Texas, Houston, TX, 3Hospital for Special Surgery, New
York, NY, 4Columbia University, New York, NY, 5Georgetown University School of Medicine, Washington, DC, 6Johns
Hopkins Univerisity, Baltimore, MD, 7Johns Hopkins Rheumatology, Baltimore, MD, 8Northwestern University, Chicago,
IL, 9Division of Rheumatology, Department of Internal Medicine, Scleroderma Program, University of Michigan, Ann
Arbor, MI, 10Massachusetts General Hospital, Boston, MA, 11Stanford University, Stanford, CA, 12Medical University of
South Carolina, Charleston, SC, 13George Washington University, Washington, DC, 14University of Utah, Salt Lake City,
UT, 15Scleroderma Research Foundation, Brisbane, CA, 16University of Pennsylvania, Philadelphia, PA

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (1046–1070) Systemic Sclerosis and Related Disorders – Clinical Poster I
Session Type: Poster Session B
Session Time: 9:00AM–10:30AM

Background/Purpose: Health costs and resource utilization are important in chronic disease management. Systemic scle-
rosis (SSc) is a multi-organ system disease with outcomes that are often measured in terms of pulmonary, cardiovascular, or
renal outcomes. However, the gastrointestinal tract (GIT) is the most frequently extra-cutaneous organ involved in SSc and a
significant source of morbidity for patients. Resource utilization has not been examined in terms of GIT symptoms in SSc.
This project examines the association of resource utilization with GIT symptoms in the Collaborative National Quality and Effi-
cacy Registry (CONQUER) registry.

Methods: The inclusion criteria for this project included CONQUER participants that had completed a minimum of two serial
Scleroderma Clinical Trials Consortium University of California Los Angeles Gastrointestinal Tract Questionnaire (GIT 2.0)
and the resource utilization questionnaire (RUQ). Patients were categorized by total GIT 2.0 severity category change:
none-to-mild (0.49); moderate (0.50-1.00), and severe-to-very severe (1.01-3.00) at baseline and at the subsequent visit.
Four subsequent categories were created: no change (none-to-mild), improvement in category, worsening in category,
and no change (moderate-to-severe). The RUQ includes information on visits to health professionals, diagnostic proce-
dures, purchased aids, alternative treatments, outpatient procedures and surgeries, hospitalizations, rehabilitation or nurs-
ing home admission, time spent seeing physicians or other health professionals and medical tests, and need of an
accompanying person.
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Results: At the time of data analysis on May 4, 2022, there were 399 enrolled CONQUER participants that met project inclu-
sion criteria. The sociodemographic and disease characteristics of those 399 participants categorized by change in GIT
symptoms are shown in Table 1. Most participants (n=208, 52%) had stable mild GIT symptoms at all observed clinical
assessments. The presence of digital ulcers and GAVE was not associated with GIT change category. As shown in
Table 2, the participants with persistently severe GIT symptoms used the most resources, specifically visits to health profes-
sionals, endoscopy, colonoscopy, mobility aids, and inpatient hospitalization.

Conclusion: The RUQ informs the impact of SSc on direct medical costs. Our project demonstrated that GIT symptoms
that are persistently worse occur equally in limited and diffuse SSc and regardless of antibody subtype. Improvement in
GIT symptoms can result in less resource utilization and is an important focus for CONQUER.

Patient Characteristics by GIT score
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Background/Purpose: Aberrant complement activation is associated with autoimmune diseases including systemic scle-
rosis (SSc). As a leading cause of death in SSc, interstitial lung disease (ILD) can coexist with emphysema in non-smoking
patients, worsening prognosis. It has been suggested that the airway destruction observed in SSc patients may be an exag-
gerated inflammatory response related to increased complement activation.

Methods: We analysed 10 complement proteins in plasma samples of 16 non-smoking SSc patients with emphysema
(SSc-Emp), 8 SSc no-ILD, 8 SSc-ILD patients and 8 healthy controls (HC) (Table.1) selected from 1800 SSc patients under
active follow up. The extent and distribution of emphysema was evaluated on high resolution computed tomography (HRCT)
and enzyme-linked immunosorbent assays (ELISA) were performed for measuring C1q, MASP-2, Factor B, Factor Bb,
Factor H, C3, C3a, C4, C5, C5a and TCC (terminal complement complex). One-way ANOVA and post-hoc Tukey test were
used for analysis.

Results: HRCT confirmed that amongst the emphysema cohort, there was a spectrum of mild to severe destruction includ-
ing both paraseptal and centrilobular emphysema. All 16 SSc-Emp patients had ILD and 9 of the 16 patients demonstrated
perivascular emphysema not previously described in SSc The SSc-ILD group was characterised by extensive lung fibrosis
on CT, mean FVC 71% predicted. Across the four groups, C1q was significantly reduced in the SSc-ILD cohort (SSc-
Emp 950±404 � g/mL, SSc-ILD 355±116 � g/mL, SSc-no ILD 1087±206 � g/mL, HC 858±210 � g/mL, p= 0.0002). In con-
trast, the ratio of C3a/C3 was significantly increased in the SSc-ILD group compared with the SSc-Emp group (SSc-ILD
0.12±0.07 vs SSc-Emp 0.06±0.03, p= 0.0283). The ratio of Bb/B was significantly increased in the SSc no-ILD group com-
pared with all other groups (SSc-Emp 1.57±0.80, SSc-ILD 1.27±0.56, SSc-no ILD 3.86±1.12, HC 1.89±0.75, p< 0.0001).

Table 1. Demographics of each patient cohort including serological results for α1AT, and functional assay to rule out genetic complement pathway
deficiency (AP50, CH100).
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There was a trend towards an increased ratio of C5a/C5 in SSc-ILD and SSc-Emp compared with HC and reduced MASP2
in the SSc groups compared with HC.

Conclusion: These data demonstrate dysregulated complement levels in three SSc subgroups. Notably, the perturbed C1q
and C3a:C3 pathways in SSc-ILD are reversed in SSc-emphysema, supporting complement activation as part of the diver-
gent tissue remodelling responses in these distinct SSc lung phenotypes.

Disclosure: C. Beesley, None; A. Cole, None; N. Goldman, None; O. Oluwakorede, None; J. Barnett, None;
D. Abraham, None; C. Denton, Boehringer-Ingelheim, Roche, GlaxoSmithKlein(GSK), Horizon; R. Mageed, None;
V. Ong, None.
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Background/Purpose: Scleroderma Renal Crisis (SRC) is a severe and life-threatening complication of Systemic Sclerosis
(SSc). Given the rare nature of SSc, it is challenging to collect data to further our understanding of SRC. We sought to collect
and analyze data on SRC patients to allow us to better understand this condition by discovering new insights regarding risk
factors for severe outcomes.

Methods: Our institution is part of a 4-center study on SRC, but for this aspect of the study, we analyzed data from
44 patients at our institution who experienced SRC over a 12-year period (from 2008 to 2020). We performed chart reviews
and collected over 100 data points per patient. We specifically evaluated the following outcomes with Chi-Squared and Fish-
er’s exact tests: dialysis at time of SRC, dialysis at 6 months after SRC, and 1-year survival post-SRC. We report odds ratios
(ORs) and corresponding 95% confidence intervals (CIs).

Results:We present selected demographic information of our SRC patients in Table 1.Patients who did not have a diagno-
sis of SSc before SRC had a statistically significant higher odds of requiring dialysis during SRC compared to patients who
had a prior diagnosis of SSc (Table 2).SRC is associated with malignant hypertension, and we found that patients with a
prior history of hypertension (HTN) had a statistically significant higher odds of 1-year mortality compared to patients without
HTN (Table 2). While there are reports suggesting that African-American patients have worse SRC outcomes than Cauca-
sians, we did not find any significant differences regarding odds of development of worse outcomes in our 20 African-
American patients (Table 2). (It is important to note that the Caucasian patients had a higher risk profile compared to the
African-American patients, as they were more likely to be older and male. Because older age and male sex are independent
risk factors for severe outcomes, this may in part explain our findings). Although it has been suggested that patients with
anti-RNA Polymerase III antibodies may have a more rapidly progressive and aggressive SSc disease course, our study
did not find any difference in odds of severe outcomes for patients with or without this antibody (Table 2). Lastly, we
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investigated differences in outcomes regarding patients with early and late SRC. We did not find any significant differences
regarding odds of severe outcomes (Table 2), possibly due to sparse data (there were only 7 patients with late SRC).

Conclusion: Our finding that patients that did not have a diagnosis of SSc before SRC had a statistically significant higher
odds of requiring dialysis during SRC is both new and clinically significant. We plan to further investigate the characteristics
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of the patient population that had simultaneous diagnoses of SSc and SRC to better understand this finding. Hypotheses to
test include that they had a more rapid, severe form of SSc or had a delay in recognition of and treatment for SRC. Given the
small sample sizes, we will re-test our hypotheses (and test new hypotheses) on a larger dataset. This will further advance
our understanding of SRC risk factors, allow Rheumatologists to more effectively risk-stratify SSc patients, and may help
prevent severe outcomes.

Disclosure: A. Luta, SurgiBox, Inc.; S. Godbole, None; V. Steen, None.
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Background/Purpose: Graft-versus-host disease (GVHD) is the most frequent complication after allogeneic hematopoietic
cell transplantation (allo-HCT). Its chronic form usually involves a multisystemic syndrome that reflects a complex immune
response with varying degrees of inflammation, immune dysregulation and fibrosis, responsible for the characteristic clinical
manifestations of the disease. Joint and fascial involvement represents one of the most complicated areas, often unnoticed
or poorly assessed, which negatively impacts the physical function and quality of life of these patients. The aims is to
describe the clinical-biological characteristics of 82 patients with chronic sclerotic-type GVHD with joint/fascial involvement
evaluated in a multidisciplinary consultation.

Methods: Descriptive and retrospective observational study to describe the initial and follow-up presence of musculoskele-
tal manifestations diagnostic of cGVHD in a cohort of 118 patients included in the database. The clinical characteristics of the
82 patients with an established diagnosis of sclerotic cGVHD with fascial/articular involvement are detailed (Figure 1). Demo-
graphic variables are collected along with baseline disease and transplant-related characteristics and in a systematic way
the assessment according to diagnostic criteria of the North American National Institute of Health (NIH) 2015 highlighting:
range of motion (ROM) and photographic range of motion (P-ROM) scales. Descriptive and frequency statistical analysis
was performed using the SPSS version 25 statistical package.

Results: Eighty-two (69.4%%) patients met defined diagnostic criteria for sclerotic GVHD with musculoskeletal involvement
during follow-up. Fifty-three (64.6%) men, with a mean age of 51 years (range 7-76), Acute myeloid leukemia was the reason
for transplantation in 28 (34.1%)%) followed by non-Hodgkin’s lymphoma in 17 (20.7%). In 49 (59.8%) patients it was per-
formed from a related donor and with reduced intensity conditioning in 48 (58.5%) (Table 1). The mean time from transplan-
tation to the first visit was 22 months (range 4 -176). Table 2 details the clinical manifestations of cGVHD, highlighting that
skin and joint/fascial involvement were the most frequent, more than 80% of patients, and 15 (18,2%) presented isolated
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joint contractures secondary to sclerosis without detectable scleroderma/fasciitis. More than 50% (44) of the patients pre-
sented at some time during their evolution alteration of the general condition measured by ECOG (Eastern Cooperative
Oncology Group). Bone complications appeared in 6 (7.3%) patients in relation to chronic corticotherapy.

Conclusion: Joint/fascial involvement secondary to sclerosis is very frequent in our cohort, with deleterious repercussions
on physical function. It is necessary to recognize and evaluate it early with validated scales. The search for new biomarkers
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associated with fibrosis, the use of advanced imaging techniques and a multidisciplinary approach including physiotherapy
programs may help to improve the prognosis of patients with sclerotic -type cGVHD.

Disclosure: C. Hidalgo, None; C. Roman, None; O. Compan, None; S. Pastor Navarro, None; M. Ibañez, None;
B. Miguel, None; M. Sanchez, None; L. Pantoja, None; C. Montilla, None; L. L�opez-Corral, None.
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Background/Purpose: Pulmonary arterial hypertension (PAH) leads to a progressive right heart failure and death.PAH is a
leading cause of death in Systemic Sclerosis (SSc). To stratify the prognosis and 1-year survival of patients with PAH
REVEAL 2.0 score was developed. It classifies each patient in low, moderate and high-risk of death at the first year of

Table 1. Clinical, laboratory and haemodynamic data at diagnosis of PH-SSc patients.
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follow-up. It demonstrated greater risk discrimination compared to other risk assessment strategies based on European
Society of Cardiology/European Respiratory Society strategy (ESC/ERS). REVEAL 2.0 has been validated in SSc-PAH.
However, SSc can develop other etiology of pulmonary hypertension (PH) than PAH. To know the correct classification of
PH in SSc is crucial to treat correctly the patients.

Up to now, there are no studies that apply REVEAL 2.0 to pulmonary hypertension different than SSc-PAH.

Our objective is to apply REVEAL 2.0 in SSc cohort with all-cause PH and to analyze its usefulness to predict one-year mor-
tality in SSc patients.

Methods: Retrospective multicenter study made in SSc-PH patient cohort of 3 expert centers in SSc management. All SSc-
PAH were diagnosed by right heart catheterization. Clinical, laboratory, haemodynamic and ecographic data were recorded.
REVEAL 2.0 score was applied at the disease diagnosis. The comparison between REVEAL 2.0 score and ESC/ERS score
was determined. Indeed the relationship between REVEAL 2.0 and 1-year mortality, death during follow-up were also
analyzed.

Results: Data from 49 patients with SSc-PH was analyzed. Tables 1 and 2 summarize the features of the sample.

During the follow-up REVEAL 2.0 showed that patients at intermediate risk at diagnosis had a HR of 6.76 (CI95% 0.7 - 62.3,
p=0.09) of mortality in comparison with low risk patients. Patients at high risk at diagnosis had a HR of 8.84 (CI95% 1.1 -
70, p=0.039) compared to low risk patients during follow-up. The global model is statistically significant (p=0.025)

Regarding the first year of follow-up, REVEAL 2.0 showed that patients at intermediate risk at diagnosis had a HR of 10.10
(CI95% 1.1 - 90.4, p= 0.039) of death vs patients at low risk. Patients classified as high risk had an HR of 11.32 (CI95% 1.4 -
89.3, p=0.021) compared to patients at low risk.

Regarding to ESC/ERS score during whole follow-up, patients at intermediate risk at diagnosis had a HR of 10.25 (CI95%
1 – 82, p = 0.048) compared to low-risk patients, while patients at high risk had a HR of 10.02 (CI95% 1.3 – 81.1,
p= 0.027). At 1-year follow up in patients at intermediate risk at diagnosis, we did not observe differences compared to
low-risk patients, HR 3.02 (CI95% 0.9 – 19, p = 0.077), but higher risk of death was observed with high risk patients com-
pared to low-risk, HR 8.08 (CI95% 1.7 – 59.9, p = 0.01)

When comparing REVEAL 2.0 and ESC/ERS at diagnosis of PH-SSc, we observed a correlation for low and high risk cathe-
gories, but not for intermediate risk. This could be explained by the small size of the sample.

Conclusion: The REVEAL 2.0 seems to be a good tool to categorize the death risk for all-cause SSc-PH at first year of onset
PH diagnosis. It correlates with ESC/ERS for low and high risk, but not for intermediate risk. REVEAL 2.0 seems to have
more capacity for predicting mortality at 1 year and during the follow-up compared to ESC/ERS.

Table 2. REVEAL 2.0 score and ESC/ERS score stratification groups at diagnosis of PH
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Background/Purpose: Pulmonary arterial hypertension (PAH) and interstitial lung disease (ILD) are the leading causes of
systemic sclerosis (SSc) associated death. There is increasing interest in the prognosis and outcome of patients who
develop both PAH and ILD. We aimed to describe the clinical phenotype and prognosis of people within the Australian
Scleroderma Cohort Study (ASCS) with concurrent PAH and ILD.

Methods: All ASCS participants meeting ACR/EULAR criteria for SSc were included. Participants were divided into four
mutually exclusive groups: those meeting criteria for PAH (Table 1; PAH only group), ILD (Table 1; ILD only group), concur-
rent PAH and ILD (PAH-ILD group) and neither PAH nor ILD (SSc only group). Associations between demographic and clin-
ical features, health related quality of life and functional status were evaluated using logistic and linear regression. Survival
analysis was performed using Kaplan-Meier survival estimates and Cox regression modelling.

Results: Of 1561 participants, 106 (7%) fulfilled criteria for PAH-ILD, 112 (7%) had PAH only, 373 (24%) had ILD only, and
970 (62%) had SSc only. Participants with ILD were more likely to have diffuse SSc, younger age, Asian background and
be non-smokers than those with PAH (p< 0.01). Patients with PAH-ILD or PAH only had worse WHO functional class
(Class III/IV PAH-ILD 91.2%, PAH only 85.8% vs ILD only 36.9%, SSc only 15%) and 6-minute walk distance (PAH-ILD
280m, PAH only 296m vs ILD only 444m, SSc only 465m, p< 0.01) than those with ILD only. SF-36 physical component
scores were best (highest) in those with no PAH or ILD (p< 0.01) but there was no difference in mental component scores
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between groups (p=0.79). SSc Health Assessment Questionnaire (SHAQ) scores were worst (highest) in those with PAH-
ILD (p< 0.01). Reflux was most common in those with ILD only (86% vs SSc only 81%, PAH ILD 79% and PAH only 74%,
p=0.02). Synovitis was most common in PAH-ILD (PAH-ILD 33%, ILD only 30%, SSc only 28% vs. PAH only 21%,
p< 0.01), while myositis was most common in those with ILD (ILD only 4.6%, PAH-ILD 4% vs SSc only 2%, PAH only
0.8%, p=0.01). Those with ILD were more likely to have received immunosuppression including prednisolone (PAH-ILD
65%, ILD only 60% vs. SSc-only 37%, PAH only 27%, p< 0.01). Survival was significantly worse in those with PAH or
PAH-ILD (p< 0.01 Figure 1). In a multivariable hazard model stratifying ILD by severity (Table 2), severe ILD combined with
PAH conferred the worst prognosis (HR = 5.48 95% CI 3.37-8.91 p< 0.01), followed by those with PAH only (HR = 4.22
95% CI 2.89-6.14 p< 0.01) and those with PAH and mild ILD (HR = 2.42 95% CI 2.89-6.14 p< 0.01). Other significant risk
factors for mortality were previous renal crisis and longer duration of disease, while factors protective against mortality
included centromere-ANA and female sex.

Conclusion: The prevalence of SSc PAH-ILD in the ASCS is 7%, with significant differences in clinical features and worse
survival in those with PAH-ILD compared to those with PAH or ILD alone. Further data are required to better understand this
high-risk patient group and determine optimal treatments.

Table 2:Multivariable model for survival from disease onset (first non-Raynaud symptom) to death according to ILD severity. Abbreviations: ANA -
antinuclear antibody, ILD - interstitial lung disease, PAH - pulmonary arterial hypertension.

Figure 1: Survival from the first non-Raynaud symptom onset to death according to disease group
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Background/Purpose: An accurate assessment of nailfold capillaroscopy (NFC) images has great importance in the diag-
nosis and prognosis of systemic sclerosis (SSc). To overcome some of the inherent problems with NFC image analysis,
there is an interest to automate and standardize NFC image assessment using computer vision algorithms, such as the
Vision Transformer (ViT), which are based on recent advances in deep learning. Therefore, our aims were to implement
and assess the performance and the reliability of ViT in detecting changes on NFC images, and to compare the performance
of ViT to that of practicing rheumatologists.

Methods: We used NFC images of patients with SSc enrolled in our European Scleroderma Trials and Research group
(EUSTAR) and Very Early Diagnosis of Systemic Sclerosis (VEDOSS) local registries. Concretely, we included routine NFC
images (all NFC images available - digit II to V of both hands -, irrespective of any image artefacts) of patients aged
≥ 18 years with visits between 2012 and 2021, who fulfilled either the 2013 ACR/EULAR classification criteria for SSc
(established disease) or the preliminary criteria for VEDOSS.

ViT was trained to identify the following NFC signs of microangiopathy: enlarged capillaries (apex diameter > 20 � m, and
< 50 � m), giant capillaries ( > 50 � m), loss of capillaries (< 7 capillaries/mm), and microhemorrhages. If on a NFC image
extremely lowered capillary density (≤ 3 capillaries/mm) OR presence of giant capillaries were detected, that NFC image
was labeled as “presence of scleroderma pattern” positive.

VIT’s performance was evaluated in a cross-fold (k = 5 folds) validation setting, and the gold standard was the treating phy-
sician. Area under the ROC curve (AUC) was used as indicator of the performance.

From the first cross-fold, a randomly sampled reliability set was created which was used to compare the NFC assessment
performance of four rheumatologists (three invited and trained annotators and the treating physician) with that of ViT.
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Figure 1. Sensitivity/specificity trade-off across the images in the reliability set. The continuous lines show the ROC curves corresponding to the
ViT predictions, with ViT’s AUC, "optimal" sensitivity and specificity shown in the box. Also shown are the point performances of each of the four
human annotators, with performances below the continuous line indicating lower performance than ViT. Abbreviations: A, annotator A; B, annota-
tor B; C, annotator C; AUC, area under the ROC curve; P, attending physician; SE, sensitivity; SP, specificity.
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Results: We analyzed 17,126 NFC images of 234 EUSTAR patients (14.6% males, 67.8% limited cutaneous SSc, median
age 57 years, median disease duration 9 years) and 55 VEDOSS patients (92.7% females, median age 44 years, median
time elapsed since first Raynaud’s phenomenon 5 years).

ViT had good mean performance in identifying the NFC changes in all five folds. The AUC ranged from 81.8% to 84.5% for
identifying the different microangiopathic changes and 83.2% for detecting the presence of scleroderma pattern.

In the reliability set (464 images), see � gure 1, we observed highest performance for diagnosing giant capillaries
(AUC = 92.6%), followed by identification of enlarged capillaries (AUC = 90.2%). Good AUCs were seen in depicting capillary
loss (AUC = 86.7%) and microhemorrhages (AUC = 85.0%). In detecting the presence of scleroderma pattern, ViT achieved
also a good performance (AUC = 88.5%). The rheumatologists had generally higher performance in assessing NFC images.
However, ViT outperformed one rheumatologist in classifying the capillary loss.

Conclusion: ViT is a well performing and readily available AI model to assess signs of microangiopathy on NFC images
acquired during routine practice.
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Background/Purpose: This study aimed to characterise the main clinical features of patients with systemic sclerosis (SSc)
sine scleroderma (ssSSc) in comparison with the limited cutaneous (lcSSc) and diffuse cutaneous (dcSSc) subsets within the
international EUSTAR database.

Methods: All patients from the EUSTAR database fulfilling the ACR2013 or 1980 classification criteria for SSc assessed by
the modified Rodnan Skin score (mRSS) at inclusion and with at least one follow-up visit were eligible. Sine scleroderma
(ssSSc) was defined by the absence of skin thickening (mRSS=0 and no sclerodactyly) at all available visits. The clinical char-
acteristics of these ssSSc patients were compared to those of patients with lcSSc and dcSSc with similar disease duration
at last follow-up visit. Descriptive statistics were applied.

Results: Among the 4263 patients fulfilling the inclusion criteria, 376 (8.8%) were classified as ssSSc. Among them, 40.3%
had puffy fingers, 39.4% had interstitial lung disease (ILD), 1.6% had a history of scleroderma renal crisis at inclusion visit. At
last available visit, in comparison with 708 lcSSc and 708 dcSSc with the same disease duration, ssSSc patients had a lower
prevalence of previous or current digital ulcers (28.2% versus 53.1% in lcSSc (P < 0.001) and 68.3% in dcSSc (P < 0.001)),
of joint synovitis (16.9% versus 24.3% in lcSSc (P < 0.01) and 30.8% in dcSSc (P < 0.0001)), and of elevated sPAP on echo-
cardiogram (15.2% versus 23.9% in lcSSc (P < 0.01) and 28.7% in dcSSc (P < 0.0001)). Despite similar disease duration,
disease activity at follow up visit (assessed by the EScSG disease activity index 2001 and 2016) was lower in ssSSc in com-
parison with lcSSc and dcSSc. By contrast, the prevalence of ILD was almost similar in ssSSc and lcSSc (49.8% and 57.1%
(P=0.03)) but significantly higher in dcSSc (75.0%, P< 0.0001). Based on forced vital capacity, ILD was less severe in ssSSc
in comparison with the other subsets (mean FVC 100%( pred) versus 93% in lcSSc and 82% in dcSSc (P < 0.0001 for
both)). Anti-centromere antibodies were most represented in ssSSc (61.7% versus 41.9% in lcSSc (P < 0.0001) and
16.3% in dcSSc (P < 0.0001), whereas the opposite distribution was observed for anti-Scl70 antibodies. Survival was higher
in ssSSc patients compared to lcSSc (P= 0.05) and dcSSc (P < 0.0001).

Conclusion: This study highlights that ssSSc patients account for almost 10% of SSc patients with milder disease severity
compared to both lcSSc and dcSSc.
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Background/Purpose: Recent studies proved that aminaphtone is an effective treatment for Raynaud’s phenomenon
(RP) secondary to systemic sclerosis (SSc). Laser Speckle Contrast Analysis (LASCA) further demonstrated an increased
peripheral blood perfusion in aminaphtone treated patients [1,2]. This drug is currently available only in a few countries.

The aim of this study was to evaluate long-term the profile of safety and tolerability of aminaphtone in SSc patients.

Methods: Seventy SSc patients taking aminaphtone were enrolled and followed for four years (mean disease duration 8
±7 years, mean age 61±10 years). They met the 2013 EULAR/ACR criteria for SSc and started aminaphtone treatment
due to active RP.

Patients were taking the following concomitant drugs: aspirin, immunomodulators, cyclic intravenous iloprost, endothelin
receptor antagonists; none was taking either selexipag or phosphodiesterase type 5 inhibitors. Aminaphtone therapy was
assessed and possible drug-related side effects were recorded. Patients were routinely evaluated with the Raynaud Condi-
tion Score (RCS) to assess disease severity, as well as by blood exams.

Results: The mean follow-up was 49±11 months. Aminaphtone was orally administered at 75 mg twice daily, as per our clinical
practice. Six patients (8,6%) reported headache as side effect and had to reduce aminaphtone posology to 75 mg once daily,
while maintaining clinical benefits. No other side effects related to the drug were observed during the follow-up. Seven patients
(10%) increased the posology to 75 mg three times daily due to poor effectiveness, and further seven patients (10%) increased
the posology to 75 mg three times daily only during the colder months of the year. Conversely, thirty-five patients (50%) reduced
the treatment to 75 mg once daily during the warmest months of the year due to partial remission of symptomatic RP.

A subjective improvement of Raynaud’s symptoms, as assessed by the RCS, was already evident after 2 months of treatment in
fifty-six patients (80%). Globally, patients referred a clinical improvement followed by a stabilization of Raynaud’s symptoms.

During the follow-up, blood tests did not reveal any significant alteration.

Conclusion: During an average follow-up of four years, aminaphtone showed a good tolerability and safety profile along with
sustained efficacy in SSc patients with secondary RP, without any disabling or serious side effect. A randomized controlled
trial is desirable to better evaluate the efficacy of the drug over time.

References: 1. Parisi S et al. Am J Int Med. 2015;3:204–209.
2. Ruaro B et al. Front Pharmacol. 2019;10:293.
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Background/Purpose: Interstitial lung disease (ILD) is one of the most severe complications in systemic sclerosis (SSc). The
diagnosis and monitoring of ILD is based on instrumental examinations as spirometry and imaging techniques as high reso-
lution CT (HRCT) and lung ultrasound (LUS). In this context, lung magnetic resonance imaging (MRI) is an emerging tool with
unexplored potentialities. The aim of this work was to investigate the role of lung MRI in the diagnosis and monitoring of SSc-
ILD patients, then making comparisons with other assessment methods.

Methods: We enrolled SSc patients affected by ILD which presented worsening characteristics such as to require the initi-
ation or change of immunosuppressive therapy. Evaluations were performed at baseline and after 6 months. Epidemiologi-
cal and SSc-specific data were collected for each patient. Spirometry assessed forced vital capacity (FVC), total lung
capacity (TLC) and diffusing capacity of the lungs for carbon monoxide (DLCO). Gradient echo T2* standard-weighted
sequences obtained before and after contrast were evaluated for lung MRI, analyzing both healthy and pathological paren-
chyma in each lung. HRCT images were analyzed with CALIPER software to obtain the percentages of lung parenchyma
with ILD. For LUS, antero-posterior scans were obtained with quantitative evaluation of B lines and semiquantitative evalua-
tion of pleural irregularities. A radiological comparison between the basal images and those after 6 months was then made to
express a final judgment between improvement, stability or worsening.

Results: Fifteen patients with SSc-ILD were enrolled (66.6% female, median age 50 years, median disease duration
3 years). The mean values of the T2* sequences in the pathological areas of the lung were directly related to the number
of B lines at the LUS (p=0.01; ρ=0.637) and inversely related to the spirometric parameters of FVC (p=0.05; ρ=-0.558),
TLC (p=0.01; ρ=-0.802) and DLCO (p=0.02; ρ=-0.650). There was no significant correlation between MRI sequences values
and HRCT CALIPER data. Male sex was associated with worse baseline MRI pathological values (p=0.05), whereas there
were no differences regarding age, disease duration, skin subset or autoantibody. When comparing baseline with
6-month images, the agreement in the final radiological judgment between MRI and HRCT was 92.3%, whereas that
between LUS and MRI was 78.5%, similar to the agreement between LUS and HRCT which was 75%.

Conclusion: Lung MRI is an emergent non-invasive investigation technique that, unlike HRCT, does not expose the subject
to radiations and, unlike LUS, is not operator-dependent and is able to provide images of the entire lung parenchyma. Our
study showed that T2* sequences of the pathological areas on lung MRI are related to the worsening of spirometric param-
eters and to the alterations highlighted on LUS. Furthermore, the agreement in radiological judgment between HRCT and
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lung MRI appears very high. Although more validation studies are needed and much potential remains to be explored, our
data encourage the use of pulmonary MRI in the evaluation of ILD in SSc patients.
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Background/Purpose: Calcinosis is a challenging problem among Systemic Sclerosis (SSc) patients with a reported prev-
alence of 18-49%. We aim to define the prevalence of clinical and subclinical calcinosis among Portuguese SSc patients,
currently unknown, as well as the most sensitive anatomical location and the sensitivity of the clinical method for its diagno-
sis. We also aim to clarify the phenotype of SSc patients with calcinosis.

Methods: A cross-sectional multicenter study was conducted evaluating SSc patients from 14 Portuguese centers, regis-
tered in the Rheumatic Diseases Portuguese Registry (Reuma.pt), that fulfilled Leroy/Medsger 2001 or ACR/EULAR classi-
fication criteria for SSc. The assessment of calcinosis was made systematically through clinical examination and plain
radiographs of hands, elbows, knees and feet, analyzed by 2 rheumatologists of each center. Statistical analysis with inde-
pendent parametric or non-parametric tests, multivariate logistic regression of the significant variables in univariate analysis
and sensitivity calculation of each radiographed site and of the clinical method for the diagnosis of calcinosis were
performed.
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Results: 226 patients were included, of whom 191 were female (84.5%), with a median [min, max] age of 64 [20, 90] years-
old and a median [min, max] disease duration of 11.47 [1, 62] years. 172 patients (76.4%) had limited SSc, 36 (16%) diffuse
SSc, 9 (4%) sine scleroderma SSc and 8 (3.6%) early SSc. Clinical calcinosis was described in 63 (28.1%) patients, 10 of
which was not radiologically confirmed. 91 (40.3%) patients had radiological calcinosis in at least one site [hand in
68 (74.7%), knee in 32 (35.2%), elbow in 30 (34.1%) and foot in 21 (23.9%)], of which 37 (40.7%) were subclinical. The most

Table 1 - Demographic and clinical features of SSc patients with and without calcinosis.
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sensitive location to detect calcinosis was the hand (74.7%) while the sensitivity of the clinical method was 58.2%. Table 1
summarizes the clinical characteristics of patients with and without calcinosis. Patients with calcinosis were more often
female (p=0.008), older (p < 0.001) and with longer disease duration (p < 0.001). The presence of calcinosis was significantly
associated with limited SSc (p=0.017), telangiectasia (p=0.039), digital ulcers (p=0.001), oesophageal (p < 0.001) and intes-
tinal (p=0.003) involvements. Osteoporosis and late scleroderma capillaroscopic pattern (p < 0.001) were significantly more
often on calcinosis group (p=0.028). In multivariate analysis, digital ulcers (OR 2.631, 95%CI 1.022-6.775, p=0.045) were
found to be predictors of overall calcinosis, oesophageal involvement (OR 3.521, 95%CI 1.282-9.668, p=0.015) and oste-
oporosis (OR 4.083, 95%CI 1.176-14.176, p=0.027) of hand calcinosis and late capillaroscopic pattern (OR 7.608, 95%
CI 1.661-34.858, p=0.009) of knee calcinosis.

Conclusion: The prevalence of overall calcinosis was in the range of that previously reported. The higher prevalence of sub-
clinical calcinosis suggests that calcinosis might be underdiagnosed and that radiographic screening in SSc patients might
be relevant. The differences between patients with and without calcinosis are in agreement with the literature. Calcinosis pre-
dictors appear to vary according to location and suggest a multifactorial pathogenesis.
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Background/Purpose: Calcinosis cutis is a debilitating manifestation in systemic sclerosis (SSc) responsible for a high bur-
den of disability and hand dysfunction, contributing as much as arthritis to patient physical limitations. The Mawdsley Calci-
nosis Questionnaire is a novel patient reported outcome measure (PROM) developed to assess the severity and impact of
SSc-related calcinosis in clinical studies/clinical practice. It contains 6 items of quantification, a test question of interpretation
and 3 domains: Pain/sensation (5 items); Physical Function (4 items) and Psychological Impact (6 items). We aimed to
assess the test–retest reliability of this PROM in SSc patients with calcinosis.

Methods: Items for the PROM were generated from patient’s experiences of SSc-calcinosis to quantify the impact of calci-
nosis. Items are rated no limitation (0) to worst limitation possible (10). Items are grouped by domain and total scores. Test-
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retest reliability was assessed using mean absolute change and mean absolute difference and examined through paired T-
tests. A global rate of change score (GCRS) was calculated at time point 2 (TP2) using a 0-10 scale. Internal reliability was
assessed using the intraclass correlation coefficient (ICC). The ICC was calculated for total scores and domains using a
two-way random effects model, selecting absolute agreement.

Results: All 19 respondents were SSc female patients, 5 from the United Kingdom and 14 from the United States. Mean
days between completion was 16.8 days (range 14-24). In quantification of calcinosis, 9 participants scored zero at TP1
increasing to 11 at TP2 for at least one item. Median score of feeling certain lesion is calcinosis at TP1 =5 (range 0-80) and
TP2=5 (range 0-100). The mean, mean scores, mean change, mean absolute difference for domains and total scores at
TP1 and TP2 are presented in table 1. All p values associated with the T- test were >0.05 indicating that there were no sig-
nificant differences between scores at TP1 and TP2 (good stability). The mean GRCS was 2 (range 1-3) indicating no signif-
icant change on calcinosis burden within 2 weeks. ICC values were > 0.5 suggesting moderate reliability in this small cohort.

Conclusion: The Mawdsley Calcinosis Questionnaire demonstrated a good stability. The test-retest reliability was moder-
ate. This may be due to the heterogeneity in this small group of SSc patients with calcinosis. Recruitment is continuing. Next
steps are to perform factor analysis to evaluate how items fit the domains, and correlations with Raynaud phenomenon, dig-
ital ulcers, and how well this correlated with other PROMs, such as the Cochin Hand Function Scale, SHAQ and SF-36.
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heim, Jasper, Genentech; K. Jensen, None; L. Saketkoo, None.

Abstract Number: 1065

Biosamples from VEDOSS Patients Show Pathological Signs of SSc:
Opportunity for a Biololgical Diagnosis of Disease

Rebecca Ross1, Emily Clarke1, Will Merchant1, Panji Mulipa1, Natalia Riobo-DelGaldo1 and Francesco Del Galdo2,
1University of Leeds, Leeds, United Kingdom, 2Leeds Institute of Rheumatic and Musculoskeletal Medicine, Faculty of
Medicine and Health and NIHR Biomedical Research Centre, University of Leeds, Leeds, United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (1046–1070) Systemic Sclerosis and Related Disorders – Clinical Poster I
Session Type: Poster Session B
Session Time: 9:00AM–10:30AM

Background/Purpose: The VEDOSS study has recently indicated that more than 50% of patients affected by Raynaud’s
phenomenon (RP) and specific SSc anti-nuclear antibodies (ANA) and/or nailfold videocapillaroscopy changes (NVC)
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(sRP) satisfied ACR/EULAR 2013 criteria within 5 years, indicating a window of opportunity for early detection of SSc. Here
we aimed to determine whether sera, skin or dermal fibroblasts cultured from VEDOSS patients showed any biological hall-
mark of SSc.

Methods: VEDOSS patients were enrolled in the national inception cohort for patients at risk of Scleroderma (Kennedy
Cohort, n=64) . Sera were tested for IFN-inducible chemokines (CXCL-9,10 and 11 and CCL2, 8 and 19) and biomarker
of extracellular matrix turnover (ELF test) and compared to Healthy control (HC) and SSc sera (n=56, 64, respectively).
3mm skin punch biopsies were taken from the forearms of 13 VEDOSS patients, and 5 healthy controls and 5 SSc patients.
Biopsies were analysed for haematoxylin and eosin (H&E), masson trichrome staining (MT) and immunohistological (IHC)
staining for CD45. A dermatopathologist blinded to clinical features undertook the analysis. A probabilistic image analysis
model was used to detect areas of immunopositivity (CD45) and collagen staining (MT) within the samples, using HeteroGe-
nius Medical Imaging Manager colour analysis. In addition, 7 biopsies (1 ANA-, 6 ANA+), along with 1 healthy control and
3 SSc, were used to explant fibroblasts cultures. mRNA and protein were isolated from primary fibroblasts and processed
for RT-qPCR and western blotting analyses.

Results: Sera from sRP patients showed significantly higher IFN-inducible chemokines compared to HC and an intermedi-
ate levels compared to SSc [Mean (STDV) HC= 4.69(0.29) vs. VEDOSS= 4.93 (0.39); SSc= 5.30 (0.54)]. Skin biopsies from
VEDOSS patients showed evidence of fibrosis, increased collagen bundles within the dermis and increased number of
CD45+ cells, as usually seen in SSc, compared to HC. Semiquantitative analysis of histopathological samples indicated a
significant correlation between MT and CD45 staining (R=0.8828 P=0.0016). In-vitro, fibroblasts from sRP patients showed
an average 5-fold higher collagen mRNA levels and compared to HC fibroblasts, at a similar range to that seen in SSc fibro-
blasts, confirmed at protein level via western blotting.

Conclusion: Although pilot in nature, this study suggests that patients with no clinical signs of skin fibrosis in their forearms
already show biomarker signs of SSc both in their sera, skin biopsies and at dermal fibroblast level. Our data indicate that
clinically detectable skin thickening is a late manifestation of SSc pathogenesis and VEDOSS patients offer a biologically
active and early window of opportunity for immune and antifibrotic intervention.

Disclosure: R. Ross, None; E. Clarke, None; W. Merchant, None; P. Mulipa, None; N. Riobo-DelGaldo, AstraZe-
neca; F. Del Galdo, AbbVie/Abbott, AstraZeneca, Boehringer-Ingelheim, Mitsubishi-Tanabe, Capella biosciences,
Chemomab LTD, Kymab.
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Background/Purpose: Nailfold videocapillaroscopy (NVC) allows the safe and fast detection of different microvascular pat-
terns in patients affected by autoimmune connective tissue diseases (CTDs). The prevalence of the morphological microcir-
culatory alterations was retrospectively evaluated in a wide cohort of patients with Raynaud’s phenomenon secondary to a
CTD at the time of the first single NVC, independently from their current treatment.

Methods:One-thousand-one-hundred-eighty-one (1181) patients affected by CTDs (1065 females, mean age 54.1 ± 16.2,
mean disease duration 4.5 years ± 3) were included from 2001 to 2021. The considered CTDs, diagnosed through the clas-
sification criteria available at the time of the diagnosis, were: systemic sclerosis (SSc), undifferentiated connective tissue dis-
ease (UCTD), mixed connective tissue disease (MCTD), dermatomyositis (DM), systemic lupus erythematosus (SLE),
Sjogren’s syndrome (SS) and primary anti-phospholipid syndrome (aPS) (for distribution see Table 1). The capillaroscopic
parameters were collected according to the Fast Track Algorithm and distinguished between scleroderma-pattern (specific
NVC alterations) and non-scleroderma patterns (non-specific NVC alterations) [1]. The presence of specific NVC findings
detectable with a progressive presentation in SSc patients (“early”, “active”, “late” patterns) have been searched also in
other CTDs beyond SSc. Scleroderma-like pattern was defined if the abnormalities observed in the three SSc NVC patterns
were found mixed together at the same time [2]. The statistical analysis was performed with DATAtab®.

Results: Giant capillaries, capillary dilations and microhaemorrages were significantly more frequent in SSc and DM than in
other CTDs (respectively in 73%, 99% and 70% of SSc patients e in 73%, 96% e 70% of DM patients). The specific abnor-
malities of capillary morphology, such as the ramifications (expression of neoangiogenesis) were significantly more frequent
in SSc, MCTD and APS among all the CTDs (respectively, in 48%, 41% and 36% of cases). Moreover, giant capillaries and

Table 1. Capillaroscopic findings in autoimmune connective tissue diseases at baseline. Abbreviations: normal (NL), non-specific alterations (NSA)
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angiogenesis were also detected in MCTD (specifically, in 61% and 41% of cases). In APS patients, the most significant
prevalence of microhaemorrages (50%) was observed compared with other CTDs, to the exclusion of SSc and DM being
detectable in 70% of cases.

Among CTDs, the mean capillary density (1 linear mm) was significantly lower in SSc, DM and MCTD (respectively, 7.04
± 0.18 vs 6.5 ± 0.75 vs 7.7 ± 0.48) compared with other CTDs. “Early”, “active” and “late” scleroderma patterns were
detected in 34%, 38% and 16% of SSc patients whereas scleroderma-like pattern was found significantly more frequent
in DM (63 %) and MCTD (37%).

Conclusion: Our data confirm that SSc and DM NVC analysis show a microangiopathy with a high prevalence of specifically
diagnostic severe alterations compared with other CTDs. However, the microvascular alterations detected in other CTDs seem
to further indicate that endothelial damage play an important role in their pathophysiology, worthy of frequent NVC evaluation.

References: 1. Smith V et al. Autoimmun Rev 2019 2. Cutolo M et al. Nature Rev Rheumatol 2021

Disclosure: E. Hysa, None; C. Pizzorni, None; S. Sammori, None; E. Gotelli, None; A. Pogna, None; a. cere, None;
C. Schenone, None; V. Gerli, None; s. Paolino, None; A. Sulli, LABORATORY BALDACCI SPA; M. Cutolo, Bristol-
Myers Squibb(BMS), Boehringer-Ingelheim, Amgen.
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Background/Purpose: Patients with rheumatic skin diseases such as cutaneous lupus erythematosus (CLE) and systemic
sclerosis (SSc) can be classified from individuals with healthy skin using the enrichment of specific molecular signatures [1].
However, as patient heterogeneity is a well-known feature of these diseases, it is important to ascertain whether there are
distinct patient molecular phenotypes (endotypes). Moreover, identifying specific disease endotypes from analysis of periph-
eral blood might increase the capacity to recognize patient endotypes.

Methods: Gene expression data derived from publicly available lesional skin biopsies of CLE, specifically discoid lupus ery-
thematosus (DLE), the most severe CLE subtype, and SSc patients was analyzed using gene set variation analysis (GSVA) of
informative gene modules. Paired blood samples were also analyzed when available. K-means clustering was then applied
to the GSVA enrichment scores to identify molecular endotypes in both skin diseases.

Results: In DLE, k-means clustering revealed three subsets with distinct features (Fig. 1a). The least abnormal DLE cluster
(blue) was characterized by minimal changes, including higher B cell GSVA scores, whereas the other two clusters (green
and yellow) had markedly increased inflammatory cell and pathway gene expression, with most modules being enriched
by a greater magnitude in yellow. In SSc, four endotypes emerged from k-means clustering (Fig. 1b). The first cluster (gold)
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was the least abnormal, with unchanged cell and metabolic signatures. The second cluster (orange) was characterized by
increased melanocyte transcripts and altered metabolic signature expression. The third cluster (pink) exhibited increased
myeloid, NK, T, and plasma cell signatures as well as increased glycolysis, pentose phosphate, and apoptosis signatures.
The most severe SSc endotype (purple) was comprised of increased myeloid cell, T cell, and fibroblast signatures, and
altered metabolism expression. Both the pink and purple clusters were enriched in cytokine signaling modules such as
IL12 and TNF. Comparison of the three DLE endotypes with the four SSc endotypes revealed some overlap between the
least severe clusters (blue and gold) of each disease (Fig. 1c). Finally, we examined the ability to predict SSc skin endotypes
from the blood of paired samples. Blood was analyzed for enrichment of blood-specific gene signatures and then the blood
samples were grouped into the SSc skin-identified clusters (Fig. 2a). The most severe SSc skin endotype could be

Figure 1. K-means clustering of CLE and SSc skin reveals molecular endotypes. K-means clustering of (a) DLE (GSE184989) and (b) SSc
(GSE58095) using GSVA enrichment scores of cellular and pathway gene signatures. (c) Cosine similarity analysis to compare the molecular pro-
files of the endotypes derived from DLE to those of SSc.
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predicted by Classification and Regression Tree (CART) analysis of blood, a negative plasmacytoid dendritic cell (pDC)
GSVA score in the blood predicted the purple cluster (Fig. 2b).

Conclusion: Both DLE and SSc skin exhibit distinct subsets based upon their molecular profile (endotype). In addition, the
most severe SSc skin subset can be identified from blood gene expression. Identifying specific molecular endotypes of
patients with inflammatory skin disease may facilitate matching individual patients with effective therapies.

Disclosure: S. Shrotri, None; K. Kingsmore Allison, None; P. Bachali, None; A. Grammer, None; P. Lipsky, None.
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Background/Purpose: The gastrointestinal tract is commonly affected in systemic sclerosis (SSc). Prior studies have
reported an association between higher levels of anti-vinculin antibodies and gastrointestinal symptom severity in SSc.

Figure 2. SSc skin endotypes can be predicted from analysis of blood gene expression. (a) K-means clustering of blood from matched SSc
patients (GSE179153) into the SSc skin-identified clusters. (b) CART classification of the purple (most severe) cluster using blood gene expression
modules. P is the probability of identifying individual patients in the purple cluster.
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Our aim was to determine whether anti-vinculin antibodies associate with objective measures of gastrointestinal dysmotility
in SSc, and to determine the clinical phenotype associated with these antibodies.
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Methods: Sera from 88 well-characterized patients who fulfilled the criteria 2013 ACR/EULAR criteria and the 1980 Ameri-
can College of Rheumatology (ACR) criteria for SSc in our cohort were assayed for anti-vinculin antibodies by enzyme-linked
immunosorbent assay (ELISA). Whole gut scintigraphy, gastrointestinal symptom scores, and clinical features of SSc were
compared with and without second generation anti-vinculin antibodies.

Results: Twenty-two out of 88 (25%) patients in our cohort had anti-vinculin antibodies. Anti-vinculin antibodies were more
prevalent in patients with slow gastric transit than in patients without (37% vs. 21%). In the univariate analyses, higher levels
of anti-vinculin autoantibodies were associated with a reduction of gastric emptying (β coefficient -3.41, 95% CI -6.72,
-0.09), more limited cutaneous disease (OR 5.0, 95% CI 1.04, 23.9) and more thyroid disease (OR 3.2, 95% CI 1.02,
10.01). Patients were less likely to have lung involvement based on the Medsger Severity Score ³2 (OR 0.19, 95% CI 0.05,
0.68) and had a higher percent predicted diffusion capacity for carbon monoxide (DLCO) (β coefficient 15.3, 95% CI 0.12,
30.5). The association between anti-vinculin antibodies levels and slow gastric transit (β coefficient -3.64, 95% CI -7.05,
-0.23) remained statistically significant in our multivariable model.
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Conclusion: Anti-vinculin antibodies associate with gastric transit delays and other clinical features of SSc and may provide
insight into slow gastric transit and an associated phenotype in SSc.

Disclosure: M. Herran, None; B. Adler, None; J. Perin, None; W. Morales, None; M. Pimentel, Bausch Health, Syn-
thetic Biologics, Gemelli Biotech, Ardelyx, Progenity, 9 meters; Z. McMahan, None.
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Background/Purpose: Scleroderma renal crisis has extensively been described over the past decades because of its
severity. The use of angiotensin-converting enzyme inhibitors has clearly improved its outcome. However, few data are avail-
able on chronic renal impairment in systemic sclerosis (SSc). The aim of this study is to describe the different types of renal
involvement observed in SSc in order to establish their frequency and to identify potential predictive factors.

Methods: Clinical and biological data from patients with systemic sclerosis (SSc) cared for in our Internal Medicine Depart-
ment between 01/01/1989 and 12/31/2020 were retrospectively analyzed. Diagnosis was based on the 2013 ACR/EULAR
Classification Criteria for SSc. At least two measurements of serum creatinine during follow up assessments were required
for inclusion in this study. Patients who presented a renal crisis, chronic renal failure (glomerular filtration rate CKD-EPI
< 60 mL/min/1.73 m2) or proteinuria (at least one sample proteinuria value > 0.5 g/g among the available values) during their
follow-up were identified.

Results: 649 patients including 106 males (16%) were included in this study; 6% of them developed a renal crisis, 13% a
chronic renal failure and 11% a proteinuria. Chronic renal failure and proteinuria occurred without renal crisis in about 70%
of cases.

Chronic renal failure was significantly associated with age, high blood pressure (OR 4.5, 95% CI [3.0 ; 6.6], p < 0.05), pulmo-
nary hypertension (OR 4.0, 95% CI [2.7 ; 6.1], p < 0.05) and digital ulcers (OR 1.8, 95% CI [1.1 ; 2.8], p < 0.05) (Table 1).
Among patients with no history of renal crisis, chronic renal failure occurred more often in those with anti-centromere anti-
bodies (OR 2.3, 95% CI [1.4 ; 3.8], p < 0.05). Proteinuria was significantly more frequent in patients with interstitial lung dis-
ease (OR 1.9, 95% CI [1.2 ; 3.1], p< 0.05) and diffuse SSc (OR 2.5, 95% CI [1.6 ; 3.9], p< 0.05), and in the presence of anti-
DNA, ANCA anti-MPO or anti-PR3, anti-RNP and anti-fibrillarin antibodies (Table 2). The onset of proteinuria was also linked
to the severity of skin involvement.

Conclusion: Chronic renal failure and proteinuria occur mostly in the absence of a scleroderma renal crisis. Better knowl-
edge and understanding of the underlying mechanisms of renal disease in SSc should allow for improved screening and
treatment.
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Background/Purpose: Assessment of disease burden is crucial in the management of systemic sclerosis (SSc). The patient
global assessment (PatGA) is a patient self-reported measure widely used in SSc. It should reflect the patient’s own assess-
ment of the impact of their condition. The Physician’s Global Assessment (PhyGA) is a measure used by physicians to deter-
mine the patient’s overall disease burden. Nurses are distinct from other healthcare providers as they have a wide scope of
practice and approach to medical care. They play an integral role in promoting health, preventing illness, and caring for all
individuals, including those who are disabled or are physically or mentally ill. However, to date the nurse global assessment

Figure 2: Correlation of global assessments of disease burden assessed by physician, nurse and patients

Table 1: Clinical characteristics and demographics of included SSc patients

Figure 1: Mean levels of global assessments of disease burden assessed by physician, nurse and patients
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(NurGA) has not been assessed. The objective of our study was to assess patient, physician and nurse assessments of dis-
ease burden of SSc patients and their agreement.

Methods: We included SSc patients from the Oslo University Hospital (OUH). The PatGA, PhyGa and NurGA were
assessed on 100-mm Visual Analogue Scales (VAS) on the same day at an outpatient visit between January 2021 and
February 2022. In total, two physicians and one nurse assessed all SSc patients. We evaluated agreement between Pat,
Phy and NurGA using descriptive statistics and correlation analyses.

Results: We evaluated 55 SSc patients, including 6 (11%) diffuse, 47 (85%) limited cutaneous SSc patients and 2 (4%)
patients with SSc overlap syndrome; 51 (93%) were females with mean age of 59 years (Table). Organ manifestations are
shown in the table. The overall disease burden assessed by patients, physicians and the nurse is shown in Figure 1. Both
physicians and the nurse assessed the disease burden significantly worse compared to the patients, with less differences
between the patients and the nurse (Figure 1). The correlation between the disease burden assessed by physicians and
patients was only weak, while moderate between patients and the nurse and the nurse and physicians (Figure 2).

Conclusion: The discordance and low correlations between Pat, Nur and PhyGA suggest that global assessments of dis-
ease burden in patients with multiorgan diseases should include more comprehensive assessments. It also highlights the
distinct role of the nurse from other healthcare providers supporting their central role in the management of patients
with SSc.

Disclosure: M. Nordgård Carstens, None; H. Fretheim, Bayer, GSK and Actelion; I. Barua, None; H. Didriksen,
None; T. Garen, None; Ø. Midtvedt, Jannsen, Boehringer-Ingelheim; Ø. Molberg, None; A. Hoffmann-Vold,
Boehringer-Ingelheim, Janssen, Eli Lilly, Merck/MSD, Roche.
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Background/Purpose: Trimethoprim sulfamethoxazole (TMP-SMX) prophylaxis is recommended during induction of
ANCA-associated vasculitis (AAV) to prevent pneumocystis jirovecii pneumonia (PJP), and may also reduce the risk of other
serious infections. Our objective was to describe the frequency and persistence of TMP-SMX prophylaxis in patients with
granulomatosis with polyangiitis (GPA) treated with rituximab (RTX), and determine factors associated with TMP-SMX use.

Methods: We identified adults meeting prior ICD case definitions for GPA from the MarketScan United States Commercial
Claims and Medicaid health care databases (2011-2019). Those with a RTX claim coincident with or following the first
GPA diagnostic code were included. The primary outcome was baseline TMP-SMX prophylaxis, defined as a minimum
28-day TMP-SMX prescription, overlapping with the first RTX treatment or dispensed within the following month. Covariates
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included age, sex, calendar year, glucocorticoid (GC) use in the 30 days prior to RTX, cyclophosphamide use, hospital
admission in the 6 months prior to RTX, and baseline conditions (sinusitis, lung disease, chronic kidney disease, dialysis).
We estimated the frequency and persistence of TMP-SMX use over time, allowing a prescription refill gap of 14 days. Uni-
variable and multivariable logistic regressions were performed to identify factors associated with baseline TMP-SMX. We
tested for calendar-year trends in TMP-SMX use.

Results: We studied 1921 RTX-treated GPA patients, including 222 (12%) Medicaid beneficiaries (Table 1). At the time of
RTX initiation, mean age was 50 (SD 16) years, 54% were female, and median time from the first GPA diagnostic code
was 67 days (IQR 16, 290). TMP-SMX was dispensed to 440 (23%) subjects at baseline. An additional 175 (9%) started
TMP-SMX later in the 6-month period following RTX. TMP-SMX use increased over time, from 19% in 2011 to 28% in
2019 (p trend=0.023). Prophylaxis persisted for a median of 130 days (IQR 85, 205), with 126/440 (31%) TMP-SMX users
persisting for at least 6 months. In multivariable logistic regression analyses, female sex (OR 0.68, 95% CI 0.50-0.80) was
negatively associated with baseline prophylaxis, while prior hospitalization (OR 1.46, 95% CI 1.1-1.9) and GC use
(OR 3.42, 95% CI 2.7-4.4) were positively associated with prophylaxis (Table 2).

Table 1. Characteristics of GPA cohort at the time of rituximab, overall and according to baseline trimethoprim sulfamethoxazole (TMP-SMX) use
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Conclusion: TMP-SMX prophylaxis is dispensed to less than a quarter of GPA patients at the time of RTX, but has
increased over calendar time. Recent GC had the greatest association with prophylaxis. Further work is needed to confirm
if TMP-SMX reduces not only the incidence of PJP but also all-cause serious infections in patients with GPA.

Disclosure: A. Mendel, None; H. Behlouli, None; C. Moura, None; E. Vinet, None; J. Curtis, Amgen, Bristol-Myers
Squibb (BMS), CorEvitas, IlluminationHealth, Janssen, Lilly, Myriad, Novartis, Pfizer, Sanofi, UCB, Aqtual, Bendcare,
FASTER, GlaxoSmithKlein (GSK), Labcorp, Scipher, Setpoint, United Rheumatology, AbbVie, ArthritisPower;
S. Bernatsky, None.
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Background/Purpose: A biosimilar is a medication that is highly similar to a biologic agent that is already approved by a reg-
ulatory organization. Considering the share of health care expenditures attributable to biologic medicines, the use of a

Table 1. Characteristics of GPA cohort at the time of rituximab, overall and according to baseline trimethoprim sulfamethoxazole (TMP-SMX) use

2134



biosimilar presents a chance to reduce costs. Rituximab is an effective treatment option for maintaining remission in ANCA-
associated vasculitis (AAV). Our goal was to compare the efficacy and safety of the rituximab biosimilar
Ruxience® [Rituximab-pvvr (RTX-pvvr)], to that of its originator, Rituxan® [Rituximab (RTX)], in maintaining remission in
patients with granulomatosis with polyangiitis (GPA).

Methods: This is a retrospective, single-center cohort study based on data obtained from electronic medical records. Eligi-
ble patients were adults with GPA, followed at the Vasculitis Center for at least two outpatient visits who were in remission
(BVAS/WG≤ 1 and Prednisone dose≤ 10 mg/day) after receiving RTX for at least one year of maintenance therapy and then
transitioned to an equivalent dose of RTX-pvvr for continuation of maintenance therapy in 2021. The primary endpoint was
remission rate (BVAS/WG ≤ 1 and/or Prednisone dose ≤ 10 mg/day) at 6 months after transitioning to RTX-pvvr. Secondary
endpoints were: 1- Infections requiring hospitalization; 2- Infusion reactions (classified based on National Cancer Institute
Common Terminology Criteria for Adverse Events), and 3- Patient reported outcomes measurement (PROMIS) among
RTX vs RTX-pvvr. McNemar test was performed for assessment of primary and secondary endpoints. Categorical Measures
were summarized with frequency (%), and analyzed with Pearson’s Chi-square or Fisher’s exact test, where appropriate.
Continuous measures were summarized with mean (SD) or median (25th, 75th quartile), and analyzed with two-sample t-
tests, or Wilcoxon-Mann Whitney tests depending on the normality of the data.

Results: A total of 43 patients met the inclusion criteria. 58.1% were female, 97.7% white, with a mean age of 40.7 years
(SD 13.7)(Table-1). The most commonly involved organ systems were ENT (79.1%), pulmonary (69.8%) and renal
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(55.8%). Of the 43 patients in remission who transitioned to RTX-pvvr, 42 (97.7%) remained in remission, while 1 (2.3%) had
a non-severe disease relapse (BVAS/WG=2) and none had a severe disease relapse (p=1.0) (Table-2). Three out of
43 (6.98%) patients on RTX had infections requiring admission for intravenous antibiotics throughout the 6-month post-
RTX infusion, whereas no infections were reported on RTX-pvvr (p=0.248). Infusion related reactions were reported in
2 (4.65%) and 3 (6.98%) out of 43 patients on RTX and RTX-pvvr (p=1.0), respectively. All infusion reactions recorded were
grade 2 infusion reactions requiring infusion interruption briefly and symptomatic treatment. PROMIS data did not show any
differences between the 2 cohorts (Figure-1).

Figure 1. PROMIS (Patient-Reported Outcomes Measurement Information System) scores within 1 year of maintenance therapy.
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Conclusion: Our results suggest that stable patients on maintenance RTX therapy remained in remission when switched to
RTX-pvvr in the majority of patients with GPA. Infusion reactions, infection rates and PROMIS data were comparable among
patients who received RTX-pvvr and RTX. Larger studies with larger number of patients are needed to validate our results.

Disclosure: A. Vural, None;K. Mushtaq, None;C. Zhang, None;M. Alwakeel, None; V. Sayles, None;K. Duly, None;
C. Langford, None; R. Hajj-Ali, uptodate.
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Background/Purpose: Contrary to many Western countries, MPO-ANCA-associated vasculitis (MPO-AAV) is dominant in
Japan. The therapeutic response to rituximab (RTX) may differ. Therefore, we conducted a retrospective analysis of the clin-
ical database of the 66 AAV-patients in our hospital treated with RTX.

Methods: All patients met the CHCC classification criteria for MPA and GPA at disease onset. Sixty-six patients [41(64%)
females)] followed for at least six months since 2013 (up to Oct 2021) were analysed for clinical course, including remission
rates. Remission was defined as Birmingham Vasculitis Activity Score (BVAS) 0 at six months. Disease flare defined as
increased disease activity required intensification of immunosuppressive therapy.

Results: Of the 66 patients (32 MPO-MPA, 17 MPO-GPA, and 17 PR3-GPA),62 patients [31 newly diagnosed(N-group) or
31 relapsing diseases (R-group)] received a remission induction with RTX and 4 patients received maintenance RTX
therapy. The mean age at the initiation of RTX was 65.9±16.4 years, 28 patients (42%) over 75 years, mean BVAS was
10.6±7.5, 47% had renal involvement, and mean serum creatinine was 1.6±1.2 mg/dl. Overall, 82% (51/62 patients)
achieved remission at six months. Eighty-four percent (26/31) in N-group and 39% (12/31) in R-group received glucocorti-
coid pulse therapy. Mean daily dose of PSL at RTX initiation/six months were 46.5±11.2 mg/10.1±0.2 mg and 26.8±16.2
mg/9.7±0.2mg in newly diagnosed and relapsing cases, respectively. There were three refractory cases who switched
another induction therapy (1MPO-MPA, 1MPO-GPA, 1 PR3-GPA) within six months. After mean follow-up 2.6
±2.2 years, 39/60 patients received maintenance RTX therapy (six patients lost to follow-up). Maintenance therapy was
given more often based on changes in CD19+ counts and/or ANCA titer in 57% (22/39 cases) as compared to scheduled
administration every 6 months. There were 9 relapses in 7 cases (mean 16.6 ± 9.2 months after the last RTX), with 67%
(6/9) of relapse seen in GPA (3 in MPO-MPA, 1 in MPO-GPA, 5 in PR3-GPA). Retreatment with RTX successfully induced
remission in all relapsed cases. Death occurred in 9 patients [5 infection, 2 cardiovascular disease, 1 malignancy (unrelated),
1 AAV], three of which were due to infection within 6 months.

Conclusion: These results showed that RTX is effective and has an acceptable safety profile in relatively elder AAV patients
in daily practice.
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Disclosure: S. Kawashima, None; M. Kishimoto, AbbVie, Amgen, Astellas BioPharma, Asahi-Kasei Pharma, Ayumi
Pharma, Bristol-Myers Squibb(BMS), Celgene, Chugai, Daiichi-Sankyo, Eisai, Eli Lilly, Gilead, Janssen, Kyowa Kirin,
Novartis, Ono Pharma, Pfizer, Tanabe-Mitsubishi, Teijin Pharma, UCB; Y. Komagata, None; S. kaname, Kissei Pharma-
ceutical Co., Ltd., Teijin Pharma Ltd., Chugai Pharmaceutical Co., Ltd., Mitsubishi Tanabe Pharma Co., Alexion Pharma-
ceutical Co., Ltd., Kyowa Kirin Co., Ltd., Daiichi Sankyo Co., Ltd., Otsuka Pharmaceutical Co., AbbVie Japan GK, Nippon
Kayaku Co., Ltd., Astellas Pharma Inc., Nippon Boehringer Ingelheim Co., Ltd., Eisai Co., Ltd., Torii Pharmaceutical Co.,
Ltd., Mochida Pharmaceutical Co., Ltd., Sanofi K.K., Asahi Kasei Pharma., AstraZeneca K.K., Novartis Pharma K.K..
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Background/Purpose: Eosinophilic granulomatosis with polyangiitis (EGPA) is an ANCA-associated vasculitides character-
ized by asthma, blood and tissue eosinophilia and systemic manifestations. Glucocorticosteroids (GCs)-dependent asthma
and/or disabling ear, nose and throat (ENT) symptoms may persist in half of the patients. Mepolizumab represent an impor-
tant strategy in these situations. Nevertheless, some patients may show poor or dissociated response between asthma and
ENT involvement, requiring alternative options. Dupilumab, a monoclonal antibody directed against the IL-4/IL-13 receptor,
has been approved for the treatment of eosinophilic asthma and chronic rhinosinusitis with nasal polyposis, raising the ques-
tion of its efficacy and its tolerance in EGPA. We aimed to describe the safety and efficacy of the off-label use of dupilumab to
treat relapsing and/or refractory EGPA.

Methods: European multicenter retrospective study including patients with EGPA fulfilling 2022 ACR/EULAR classification
criteria and treated with dupilumab. We collected safety and efficacy data. Response was defined as complete by BVAS=0
and prednisone dose ≤4 mg/day, and partial by BVAS=0 and prednisone dose >4 mg/d

Results: Thirty-four patients were included, median age of 52.5 years (IQR, 45.3-57.0) and 23 were women (68%). Dupilu-
mab was initiated for disabling ENT manifestations in 28 (82%) cases, poorly controlled asthma in 21 (62%) and/or GCs-
dependency in 23 (68%). Dupilumab was associated with azathioprine in 2, methotrexate in 1 and mycophenolate in 1.
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Median follow-up after dupilumab initiation was 7.7 (4.4-13.1) months. Nineteen (56%) patients reported adverse events (AE).
Main AE were mild-to-moderate and included headache (n=2), injection-site reaction (n=2) and myalgia (n=2). Three AE were
severe and led to dupilumab discontinuation: anaphylactic shock (n=2) and headache (n=1). Three additional patients discon-
tinued dupilumab due to symptomatic hypereosinophilia (n=2) and exacerbation of psoriasis (n=1). Dupilumab-induced eosin-
ophilia was reported in 17 patients (50%), with a peak eosinophil count of 1500/mm3 (1200-2900) after 13 weeks (4-13) of
dupilumab. This transient hypereosinophilia remained asymptomatic in most cases. No death was reported.

Sixteen patients (47%) achieved a complete response and 16 (47%) a partial response. Median BVAS was 3 (0.5-4) at dupi-
lumab initiation and dropped to 0 (0-0) at 6 months. Baseline prednisone dose was 10 mg/d (5-15) and decreased to
5 (0.6-5) at 6 months. Efficacy could not be assessed in two cases due to early discontinuation of dupilumab.

Finally, 6 (18%) patients presented a EGPA flare leading to dupilumab discontinuation in 4 cases, including asthma exacer-
bation in 3 cases, systemic vasculitis manifestations in 2 and inflammatory arthritis in one.

Conclusion: Dupilumab was associated with frequent mild-to-moderate AE, and induced-eosinophilia in half of patients,
most frequently transient and asymptomatic. A clinical benefit was noted in most patients. Dupilumab could therefore con-
stitute an alternative therapeutic option in selected patients refractory to anti-IL-5 drugs.

Disclosure: B. Molina, None;M. Urban, None;R. Padoan, GlaxoSmithKlein(GSK); P. Novikov, None;C. Taillé, None;
M. Caminati, None; C. Christides, None; n. schleinitz, None; L. Moi, None; V. Cottin, Boehringer Ingelheim, Roche,
Shionogi, RedX, PureTech, Celgene/BMS, AstraZeneca, XSL Behring, Sanofi, United Therapeutics, Pliant, Boehringer
Ingelheim, Roche, Galapagos, Celgene/BMS, CSL Behring, Galecto, Fibrogen; b. godeau, None; L. Bouillet, None;
P. Fraticelli, None; A. Knight, None; J. Schroeder, None; S. Marchand-Adam, None; H. Gil, None; E. Gelain, None;
G. Emmi, GlaxoSmithKlein(GSK), Sobi, Novartis; B. Terrier, AstraZeneca, GlaxoSmithKline, Bristol-Myers
Squibb(BMS), Eli Lilly, LFB, Boehinger Ingelheim, Vifor Pharma, Pfizer, Roche.
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Background/Purpose: Patients with eosinophilic granulomatosis with polyangiitis (EGPA) can have vasculitic or eosino-
philic phenotypes. The MIRRA study demonstrated that patients with EGPA spent more time in remission and had reduced
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oral corticosteroid (OCS) use with mepolizumab vs placebo (PBO).This analysis evaluated mepolizumab in patients with a
vasculitic phenotype enrolled in MIRRA.

Methods:MIRRA was a Phase III, multicentre, double-blind, parallel-group trial in adults with relapsing/refractory EGPA and
≥4 weeks stable OCS treatment. Patients were randomised to standard of care plus mepolizumab (300 mg SC Q4W) or
PBO for 52 weeks. Primary endpoints: accrued weeks of remission (defined as Birmingham Vasculitis Activity Score [BVAS]
of 0 and OCS dose ≤4 mg/day prednisolone or equivalent) over 52 weeks categorised in weeks (0, >0 to < 12, 12 to < 24,
24 to < 36. ≥36 weeks), and proportion in remission at both Weeks 36 and 48. This post hoc analysis evaluated these end-
points according to antineutrophil cytoplasmic antibody (ANCA) history (current or previous positive test for myeloperoxi-
dase[MPO]/proteinase 3[PR3]-ANCA at study baseline vs no history of a positive MPO/PR3-ANCA test at baseline),
baseline BVAS (=0 vs >0) and Vasculitis Damage Index (VDI) score (< 5 vs ≥5). Types of disease relapse (vasculitis [BVAS
>0], asthma [active asthma symptoms and/or signs with worsening in Asthma Control Questionnaire-6 score] and sinonasal
[active nasal and/or sinus disease with worsening in ≥1 sinonasal symptom questions]) reported during the treatment period
were described. EGPA disease characteristics focusing on vasculitic components were assessed.

Results: Of 136 patients, 26 (19%) had a history of a positive ANCA test at study baseline; 110 (81%) did not. In addition,
51 (38%) had BVAS =0 at baseline while 85 (63%) had BVAS >0; 74 (54%) had VDI < 5 at baseline and 62 (46%) had VDI
≥5. Accrued remission duration was greater with mepolizumab vs PBO, irrespective of ANCA positivity, baseline BVAS or
baseline VDI (Figure). Across all subgroups, a larger proportion achieved remission at both Weeks 36 and 48 with mepoli-
zumab vs PBO (Figure). Among those receiving mepolizumab, the numbers (proportion) achieving remission at both Weeks
36 and 48 were: 7 (54%) for those with a history of an ANCA-positive test and 15 (27%) for those without a history; 14 (45%)
in the BVAS =0 and 8 (22%) in the BVAS >0 groups; 11 (29%) in the VDI < 5 and 11 (37%) in the VDI ≥5 groups. Mepolizu-
mab reduced all types of disease relapse assessed during the treatment period, including vasculitis, asthma and sinonasal
relapses, vs PBO. Vasculitic characteristics including neuropathy, glomerulonephritis, alveolar haemorrhage, palpable pur-
pura and ANCA positivity were generally similar among those who did and did not achieve remission during the study.
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Conclusion: Mepolizumab is associated with clinical benefits in EGPA, including in patients with and without a vasculitic
phenotype.

Funding: GSK (MEA115921; NCT02020889); the Division of Intramural Research, NIAID, NIH funded in part time spent on
this abstract by PK.Abstract previously presented at EULAR 2022 and adapted with permission from BMJ.

Disclosure: B. Terrier, AstraZeneca, GlaxoSmithKline, Bristol-Myers Squibb(BMS), Eli Lilly, LFB, Boehinger Ingel-
heim, Vifor Pharma, Pfizer, Roche; D. Jayne, Aurinia, AstraZeneca, GlaxoSmithKline (GSK), Roche/Genentech, Vifor,
Bristol-Myers Squibb(BMS), Chemocentryx, Novartis, Takeda, Boehringer-Ingelheim, Otsuka, UCB, Amgen, Kessai;
B. Hellmich, AbbVie, Amgen, AstraZeneca, Bristol-Myers Squibb (BMS), Boehringer-Ingelheim, Chugai, GlaxoSmithK-
line (GSK), InflaRx, Janssen, MSD, Novartis, Pfizer, Phadia, Roche, Vifor; J. Bentley, GlaxoSmithKline (GSK);
J. Steinfeld, GlaxoSmithKline (GSK), ReCode Therapeutics; S. Yancey, GlaxoSmithKline (GSK); N. Kwon, GlaxoS-
mithKline (GSK); P. Akuthota, AstraZeneca, GlaxoSmithKline (GSK), Regeneron, Sanofi, National Institutes of Health
(USA), American Partnership for Eosinophilic Disorders, UpToDate, Rockpointe, MJH Lifesciences, Vindico CME,
PRIME CME, AKH, Inc (CME); P. Khoury, None; L. Baylis, GlaxoSmithKline (GSK); M. Wechsler, Amgen, AstraZe-
neca, Avalo Therapeutics, Boehringer-Ingelheim, Cerecor, Cohero Health, Cytoreason, Eli Lilly, Equillium, GlaxoS-
mithKline (GSK), Incyte, Kinaset, Novartis, Phylaxis, Pulmatrix, Rapt Therapeutics, Regeneron, Restorbio, Roche/
Genentech, Sanofi/Genzyme, Sentien, Sound Biologics, Teva, Upstream Bio.
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Background/Purpose: The ADVOCATE trial (Jayne DRW et al, N Engl J Med, 2021) was a randomized, double-blind, con-
trolled trial of avacopan vs prednisone in addition to standard care in ANCA-associated vasculitis (AAV). The Glucocorticoid
Toxicity Index (GTI), a composite score, measures change in GC toxicity. Data from the GTI domains provide a Cumulative
Worsening Score (CWS) and an Aggregate Improvement Score (AIS), allowing investigators to track not only worsening in
GC toxicity but also improvement (or aggregate change) across the full GTI and within individual domains.

In ADVOCATE, the avacopan group achieved lower overall CWS & AIS values than the prednisone group, representing less
GC toxicity. At week 26, the mean CWS and AIS scores were significantly lower in the avacopan than prednisone groups,
and the differences exceeded the minimum clinically important difference of the GTI. Individual GTI domain scores, however,
have not been analyzed. This analysis evaluates scores from the 8 GTI domains in ADVOCATE: Body Mass Index, Glucose
Tolerance, Lipid Metabolism, Blood Pressure, GC Myopathy, Skin, Neuropsychiatric, and Infection.

Methods: The CWS tabulates the cumulative total of GC-related toxicities occurring between two time points. The AIS measures
aggregate change – worsening as well as improvement – adding toxicities that occur/worsen but reducing or removing those that
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improve/resolve. We used Mantel-Haenszel Chi-Square tests to evaluate differences between the avacopan and prednisone
groups’GTI domain sub-scores at weeks 13 and 26. Week 26 scores were the sum of scores from baseline to week 13 and from
week 13 to week 26.

Results: All patients in ADVOCATE were included in the analysis. Of the 330 patients, 321 had complete data at week 13;
307 had complete data at week 26. The total mean (median) GC use during the first 26 weeks was 1,073 mg (400 mg) in
the avacopan group, and 3,193 mg (2,847 mg) in the prednisone group. Multiple domains favored the avacopan group in
GC toxicity reduction (Table 1). For the CWS at week 26, the distribution of scores in the Body Mass Index (P=0.02), Lipid
Metabolism (P< 0.01), and Skin (P=0.02) domains all significantly favored the avacopan group. These domains also differen-
tiated the two groups at 13 weeks. GC Myopathy and Infection showed favorable trends at 26 weeks (P=0.06 and P=0.07,
respectively). Glucose Tolerance domain CWS values, were lower in the avacopan group at both 13 and 26 weeks and were
statistically significant at 13 weeks (P< 0.01). For the AIS domains, Body Mass Index, Lipid Metabolism, and Skin were all
lower in the avacopan group at both 13 and 26 weeks. Statistical comparisons for all domains are shown in Table 1.

Conclusion: This study confirms the substantial reduction in GC toxicity associated with replacing a standard prednisone
tapering schedule with avacopan in the treatment of AAV. Moreover, these data demonstrate that the benefits were experi-
enced across multiple domains of toxicity, emphasizing the value of a composite measure that quantifies GC toxicity directly,
assessing both cumulative toxicity and aggregate change.

Disclosure: N. Patel, FVC Health; D. Jayne, Aurinia, AstraZeneca, GlaxoSmithKline (GSK), Roche/Genentech, Vifor,
Bristol-Myers Squibb(BMS), Chemocentryx, Novartis, Takeda, Boehringer-Ingelheim, Otsuka, UCB, Amgen, Kessai;
P. Merkel, AbbVie, AstraZeneca, Boeringher-Ingelheim, Bristol-Myers Squibb, ChemoCentryx, Forbius, Genentech/
Roche, Genzyme/Sanofi, GlaxoSmithKline, InflaRx, Neutrolis, Takeda, CSL Behring, Dynacure, EMDSerono, Imma-
gene, Jannsen, Kiniksa, Magenta, Novartis, Pfizer, Q32, Regeneron, Sparrow, Eicos, Electra, Kyverna, UpToDate;
P. Bekker, Chemocentryx; y. zhang, None; H. Yue, Chemocentryx; J. Stone, Horizon Theraputics, Sanofi, Amgen,
Argenx, Bristol-Myers Squibb(BMS), Chemocentryx, Kyverna, Novartis, Palleon Pharmaceuticals, PPD, Q32, Star
Therapeutics, Roche, Mirabio, Spruce Biosciences, Steritas, Zenas.

Table 1. Glucocorticoid Toxicity Index (GTI) Cumulative Worsening Scores (CWS) and Aggregate Improvement Scores (AIS) for individual domains
at weeks 13 and 26 by treatment group in the ADVOCATE study.
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Background/Purpose: Avacopan is approved as adjunctive treatment for adults with ANCA-associated vasculitis (AAV).
This study aimed to combine and report on data of the safety of avacopan from two Phase 2 and one Phase 3 studies in
439 patients with AAV.

Methods: In the 3 randomized, double-blind trials, all groups received background cyclophosphamide followed by azathio-
prine, or rituximab; control groups received a full prednisone regimen (60 mg tapered to 0 over 20 weeks) plus placebo. The
Phase 2 CLEAR trial (Jayne et al. 2017) had 3 groups: control (N=23), avacopan 30 mg twice daily (BID)+low dose predni-
sone (N=22), and avacopan+no prednisone (N=22). The Phase 2 CLASSIC trial (Merkel et al. 2020) had 3 groups: control
(N=13), avacopan 10 mg BID (N=13), and 30 mg BID (N=16). The Phase 3 trial (ADVOCATE; Jayne et al. 2021) had a control
group (N=164) and a 30 mg avacopan group with no protocol-prescribed oral glucocorticoid taper (N=166). The treatment
period was 12 weeks in the Phase 2 trials and 52 weeks in the Phase 3 trial. Rates of exposure-adjusted total adverse event

Table 1: Exposure-Adjusted Adverse Event Rates by Treatment Group Across Three Trials of Avacopan for the Treatment of ANCA-Associated
Vasculitis
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(AEs), serious AEs, withdrawal of study medication due to AEs, and pre-specified AEs of interest were calculated based on
the integrated data from all three trials.

Results: Across the three trials, 439 patients with AAV were treated: 200 controls and 239 avacopan. Results are presented
in Table 1. The rates of AE patient first incidence and AEs, serious AEs, infection events, and decrease in WBC count AEs
were statistically fewer in the avacopan compared to the prednisone group.

Conclusion: In the context of avacopan’s demonstrated efficacy profile, these integrated safety results provide support for
avacopan’s use in the treatment of patients with AAV.

Disclosure: P. Bekker, Chemocentryx; P. Merkel, ChemoCentryx; D. Jayne, Aurinia, AstraZeneca, GlaxoSmithKline
(GSK), Roche/Genentech, Vifor, Bristol-Myers Squibb(BMS), Chemocentryx, Novartis, Takeda, Boehringer-Ingelheim,
Otsuka, UCB, Amgen, Kessai.
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Background/Purpose: Although the 2021 ACR/VF guidelines for ANCA-associated vasculitis (AAV) recommend reduced-
dose glucocorticoids (GCs) over standard-dose GCs (1), this approach still leads to substantial toxicity, e.g., skeletal, meta-
bolic, cardiovascular, psychological, and infectious adverse effects. Studies have demonstrated that, compared to non-use,
low-dose GCs (5-15 mg prednisone daily) increase the risk of cardiovascular disease 3.4-fold (2), hip and vertebral fractures
2.2- and 2.8-fold, respectively (≥7.5 mg daily) (3), and infections 1.7-fold (5-10 mg daily) (4). In the ADVOCATE trial in AAV,
the avacopan group was superior to the prednisone group in sustaining remission at 52 weeks (5). The aim of the current
analysis was to evaluate the indications for GC use in ADVOCATE and the association of its use with GC-related toxicity.

Methods: ADVOCATE was a Phase 3 randomized, double-blind, double-dummy trial comparing avacopan (replacing a
standard oral prednisone taper) to a standard oral prednisone taper in 330 patients with AAV who also received rituximab
or cyclophosphamide/azathioprine. All GC use and the reason for its use were recorded. EULAR-defined terms for adverse
events potentially associated with GC use (GC-AEs) (6), were selected prior to database lock. Treatment group comparisons
are presented here.

Results: With avacopan, the mean and median all-source GC load was 63% and 86% lower, respectively, compared to the
prednisone group (Table 1; with the mean total GC and average daily dose 2306 mg lower and 7.4 mg lower, respectively).
Prednisone studymedication (for the standard oral taper) was only given to the prednisone group according to the study design.
In the prednisone group, the incidence of GC use was 2.2-fold higher for relapse of vasculitis (P=0.002) and 3.7-fold higher for
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Table 2: Incidence of Pre-Defined Adverse Events Possibly Related to Glucocorticoid Use by Organ System

Table 1: Total Glucocorticoid Use (Cumulative, IV and Oral) by Treatment Group for the 52-Week Treatment Period
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treatment of adrenal insufficiency (P=0.027). Statistically significantly, fewer patients in the avacopan group reported GC-AEs
overall (66 vs 81%), endocrine/metabolic (14 vs 29%), and dermatologic (8 vs 17%) GC-AEs, and for every other category,
the incidence of GC-AEs was numerically lower in the avacopan group (Table 2). The avacopan group had statistically fewer indi-
vidual AEs of hyperlipidemia, increased weight, adrenal insufficiency, increased blood glucose, insomnia, and irritability.

Conclusion: In the ADVOCATE trial of avacopan for treatment of AAV, fewer patients taking avacopan reported AEs poten-
tially associated with GC use. Also, fewer patients taking avacopan received GCs for treatment of relapses, consistent with
lower risk of relapse observed in this group (5). These findings are consistent with previous studies, supporting the clinical
significance of the lower total prednisone-equivalent doses in the avacopan group, both for reduction of GC toxicity within
the first year, but also for the likely reduction of longer term impacts of GC use not captured in this study.

Disclosure: E. De Gomma, ChemoCentryx; P. Merkel, ChemoCentryx; M. George, AbbVie, GlaxoSmithKlein(GSK),
Chemocentryx; R. Rhee, ChemoCentryx; A. Kronbichler, ChemoCentryx; D. Jayne, Aurinia, AstraZeneca, GlaxoS-
mithKline (GSK), Roche/Genentech, Vifor, Bristol-Myers Squibb(BMS), Chemocentryx, Novartis, Takeda, Boehringer-
Ingelheim, Otsuka, UCB, Amgen, Kessai; H. Yue, Chemocentryx; P. Bekker, Chemocentryx.
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Background/Purpose: Anti neutrophil cytoplasmic antibodies (ANCA)-associated vasculitis (AAV) includes granulomatosis
with polyangiitis (GPA), eosinophilic granulomatosis with polyangiitis (EGPA) or microscopic polyarteritis (MPA). Standard
treatment is often accompained by significant adverse events. Intravenous immunoglobulins (IVIG) may constitute a thera-
peutic alternative, however, the data are scarce./

To assess the utility and safety of IVIG in AAV.

Methods: Observational study of patients with AAV from Spanish referral center treated with at least one cycle of IVIG since
January of 2000 to December of 2021. AAV diagnosis was based on a compatible clinical presentation and: a) positive ANCA
serology and/or b) histology. Disease activity was assessed with the Birmingham Vasculitis Activity Score (BVAS). The efficacy
was studies by: a) clinical parameters, b) analytical features (CPR; ESR) and c)Glucocorticoids Sparring effect. Those variables
were measured at one, six twelve and twenty-four months of IGIV treatment. The clinical improvement was on BVAS catego-
ries: Remission, Partial Response and Refractory. The administration schedule was 2g/Kg/IV on one to five days.
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Results: We included a total of 28 patients; GPA (n=15), MPA (10), and EGPA (3). The main features are summarized in
TABLE. The reasons for using IVIG were: a) relapse/refractory disease (n=25), b) presence/suspicion of infection (n=8).

We observed a rapid and maintained Clinical improvement, since first month of IVIG onset, yielding a BVAS score of zero in
56.5% of patients at 24 months, also an imporvement on Glucocorticoids sparing effect (FIGURE) . The Adverse event
were: headache (n=2), allergic reactions (n=2), Arterial Hypertension (n=1). Only in 1 patient developed congestive cardiac
failure and had to stop the IVIG therapy. No Prothrombotic Events were observed. The administration schedule for the
2g/Kg/IV was: 1 g/Kg/IV in 2 days (n=4), 500 mg/Kg/IV in 4 days (n=16) and 400 mg/Kg/IV in 5 days (n=8).

Conclusion: IVIG seems to be an effectiveness and relative safe therapeutic option in relapse/refractory AAV or in presence
of a concomitant infection.
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Background/Purpose: Long-term follow-up analysis of the three MAINRITSAN trials confirmed the efficacy of rituximab
(RTX) in preventing relapses in ANCA-associated vasculitis (AAV), especially RTX administration every 6 months for

Figure.

2148



18 months. Extending RTX maintenance therapy beyond the first 18 months of maintenance therapy may be necessary for
some patients. We aimed to analyze the performance of relapse and infection risk prediction models to help guide decision
making regarding the extension of maintenance treatment with RTX.

Methods: The MAINRITSAN randomized controlled trials compared fixed 500 mg RTX infusion at D0, D14, M6, M12, and
M18 with other regimens. All patients enrolled in these trials were prospectively followed until December 2020 and their data
were pooled to analyze relapses and adverse events. We performed external validation of the relapse and infection risk pre-
diction models reported by McClure et al. The primary efficacy endpoint was the time from RTX termination to first relapse.
The primary safety endpoint was the time from RTX termination to the first severe infection.

Results: Two hundred and seventeen patients treated with RTX for 18 months were included in this analysis, including
56 patients from MAINRITSAN1 trial and 161 from MAINRITSAN2 trial. Median follow-up from the last RTX infusion was
63 months (IQR 16-80). Seventy-six patients relapsed, including 46 with a major relapse, corresponding to an overall
relapse-free survival at 72 months of 55% (95% CI 48-64). Severe infections were observed in 33 patients, corresponding
to a cumulative incidence of severe infection at 72 months of 20%.

The relapse prediction model, based on male gender, age >60 years, ANCA-positive at last RTX infusion, relapsing disease,
ENT involvement and prednisone dose at last visit, tended to be associated with the risk of overall relapse (coefficient 0.81,
p=0.096) and was significantly associated with the risk of major relapse (coefficient 1.34, p=0.04). It defined patients at high
and low risk of relapse, those at high risk of relapse having shorter overall relapse-free survival than those at low risk
(HR 1.47, 95% CI 0.90-2.39, p=0.12), with a more pronounced difference for major relapse-free survival (HR 1.91,
0.97-3.76, p=0.059).

According to ANCA status, overall relapse-free survival was poorer in PR3-ANCA patients that in MPO-ANCA, without any
difference according to relapse score. In contrast, the relapse score was highly predictive of major relapse in PR3-ANCA
patients (coefficient 2.76, p=0.01) but not in MPO-ANCA patients.

The infection prediction model, based on male gender, structural lung disease, diabetes, occurrence of infections during
maintenance therapy and gammaglobulin level, identified patients at high risk for infection showing a shorter severe
infection-free survival than low-risk patients (HR 2.93, 95% CI 1.28-6.72, p=0.011).

Conclusion: We validate here risk prediction models for relapse and severe infection at the end of 18-month RTX mainte-
nance therapy in AAV. The relapse score is highly predictive of major relapse in PR3-ANCA patients and could help physi-
cians in decision-making regarding whether to extend RTX maintenance therapy in PR3-ANCA.

Disclosure: F. Delestre, None; P. Charles, None; L. Guillevin, Roche; R. Porcher, None; B. Terrier, AstraZeneca,
GlaxoSmithKline, Bristol-Myers Squibb(BMS), Eli Lilly, LFB, Boehinger Ingelheim, Vifor Pharma, Pfizer, Roche.
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Background/Purpose: Pneumocystis jiroveci pneumonia (PJP) is an opportunistic infection that may affect patients with
ANCA vasculitis (AAV). Current guidelines conditionally recommend PJP prophylaxis for patients with AAV who are being
treated with rituximab or cyclophosphamide, but the quality of evidence was rated as “low.” The objective of this study
was to estimate the incidence of PJP infections among new users of rituximab or cyclophosphamide who had AAV and to
evaluate the risk of toxicities commonly associated with PJP prophylaxis.

Methods: A retrospective cohort study was conducted using data from the TriNetX (Cambridge, MA, USA) electronic health
records database, which includes records from 56 United States health organizations. This study used records from
1993-2001. Patients were included if they met the following criteria: (1) ≥ 2 ICD-9-CM/ICD-10 codes for AAV (446.0,
446.4, M30.0, M31.30, M30.1, M31.31, M31.7) separated by at least 30 days; (2) ≥ 1 administration of rituximab or cyclo-
phosphamide (intravenous or oral); and (3) ≥1 prescription for prednisone within 30 days of the first prescription for rituximab
or cyclophosphamide. Patients were followed from the index date (first administration of rituximab or cyclophosphamide on
or after the date of the first AAV code) until PJP, death, or 6 months after the index date. PJP was defined by any hospital-
ization with primary or secondary diagnosis by ICD9/ICD10 code, any PJP code followed by treatment, or a positive PJP
test. AAV patients who received PJP prophylaxis were propensity score matched (1:1) to patients who did not by the follow-
ing variables: age, gender, race/ethnicity, region, admissions in the prior year, and comorbidities including obesity, smoking
status, congestive heart failure, chronic obstructive pulmonary disease, diabetes, liver disease, and cardiovascular disease.
Incident rate ratios (IRR) for PJP and for adverse events commonly associated with PJP prophylaxis were estimated.

Results: We identified 1087 cases of AAV, who were followed for an average of 169 (SD 35.6) days. The mean weighted
Charlson Comorbidity Index (CCl) was 1.6 (SD 1.9). 484 patients (45%) were treated with cyclophosphamide and
697 patients (64%) were treated with rituximab. Prophylactic medications for PJP prescribed within the first 30 days
included trimethoprim-sulfamethoxazole (39.6%), atovaquone (6.3%), dapsone (4.5%) and pentamidine (0.6%). Over
504 person years of follow up, 8 cases of PJP were identified (incidence rate 15.9 cases per 1000 patient-years), 5 of whom
received prophylaxis; no deaths or hospitalizations for PJP were observed. After propensity score matching (n = 988), there
was no significant association between PJP prophylaxis and developing PJP (IRR 1.7, 95% confidence interval (CI) 0.4-7.1),
but neutropenia (IRR 3.1, CI 1.1-8.4), rash (IRR 2.5, CI 1.1-5.4) and hyperkalemia (IRR 2.2, CI 1.2-4.1) were more common
in the group receiving prophylaxis.

Conclusion: PJP occurs in patients with AAV who undergo treatment with cyclophosphamide or rituximab, but prophylaxis
against PJP is associated with increased incidence of medication-related adverse events. Future studies should define indi-
vidual risk-benefit approaches for patients with AAV.
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Background/Purpose: While there is established data regarding the induction and maintenance treatment of systemic or
organ threatening granulomatosis with polyangiitis (GPA), there is limited data regarding the outcomes of methotrexate
(MTX) as an initial induction and maintenance regimen for localized GPA.

Methods: A retrospective chart review was performed of all patients at Oregon Health & Science University with a diagnosis
of localized GPA (confirmed by a rheumatologist) treated initially with MTX and glucocorticoids as induction and MTX as
maintenance treatment. Exclusion criteria were systemic involvement (glomerulonephritis, symptomatic pulmonary infil-
trates, alveolar hemorrhage, pachymeningitis, mononeuritis multiplex, cardiac or mesenteric involvement), prior induction
with rituximab (RTX) or CYC, and insufficient documentation in medical records to monitor response. Data were abstracted
from charts at the initial visit when MTX was first prescribed (Table 1), and at 3, 6, and 12 month follow ups. At each visit, clin-
ical data were collected including a Birmingham Vasculitis Activity Score (BVAS, version 3) calculated based on chart docu-
mentation, current therapy (MTX/corticosteroid doses), treatment decisions (continue or escalate therapy and reasons for
doing so), and disease status (remission, persistent disease, localized organ threatening disease, or progression to systemic
involvement). Remission was defined as a BVAS score of 0 on MTX and ≤5 mg prednisone daily. Persistent disease was
defined as a BVAS score of greater than 0 but no new/worsening disease. Localized organ threatening disease was defined
as having localized worsening symptoms placing tissues or patients at risk of permanent damage. The primary outcomes
were remission rate at 12 months of MTX therapy, rate of requiring RTX or CYC, and rate of progression to systemic disease
prior to 12 months.

Table 1
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Results: A total of 31 patients were included in the analysis (Figure 1). The most common clinical manifestation was sinusitis
(Figure 2). 15/31 patients (48%) patients were in remission at one year on MTX and prednisone ≤ 5 mg/day. 12/31 patients
(39%) required RTX or CYC prior to one year; 6 for organ threatening localized disease (1 each for necrotizing scleritis,

Figure 2

Figure 1
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progressive tracheal stenosis, retro-orbital disease, saddle nose deformity, diplopia, and 2 for hearing loss), 3 for persistently
active localized disease, and 3 (9.5%) for progression to systemic disease. Of the 15 patients who achieved remission on
MTX at one year, 3 patients required RTX after the 12-month mark; 1 developed glomerulonephritis, 1 developed organ
threatening disease, and 1 had persistent disease requiring repeated high dose prednisone.

Conclusion: In this real-world retrospective analysis, among patients with localized GPA treated initially with MTX and glu-
cocorticoids, 48% achieved remission at one year of therapy. 9.5% patients developed systemic disease prior to one year
of therapy. MTX can be a highly effective initial therapy for some patients with localized GPA, however many patients will ulti-
mately require escalation to rituximab or cyclophosphamide.

Disclosure: P. Banik, None; M. Friedman, revolo; D. Ghetie, None; D. Choi, None; M. Brophy, None.
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Background/Purpose: Rituximab (RTX), an anti-CD20 monoclonal antibody, has shown to be an effective induction treat-
ment for small-vessel vasculitis associated with antineutrophil cytoplasm antibodies (AAV) in both newly diagnosed and
relapsing patients. However, the role of RTX in the management of the most severe cases of AAV remains to be fully
elucidated.

The aim of the work was to assess both safety and efficacy of an intensified B-cell depletion therapy (IBCDT) protocol,
including RTX, cyclophosphamide (CYC), and methylprednisolone pulses without additional maintenance immunosuppres-
sive therapy compared to conventional therapy regimen based on oral CYC and steroids and prolonged maintenance ther-
apy with azathioprine (AZA) in patients with AAV and severe renal injury.

Methods: A cohort of 15 AAV patients with the most severe features of AVV renal involvement (as < 15 ml/min GFR and his-
tological findings of paucimmune necrotizing glomerulonephritis with more than 50% crescents of non-sclerotic glomeruli at
the renal biopsy) was treated IBCDT and compared to compared to a control group of 10 patients with AAV treated with a
conventional therapy regimen based on oral CYC and steroids and prolonged maintenance therapy with azathioprine (AZA).

Results: Complete clinical remission (BVAS 0) was observed at 6 months in 14 of 15 patients (93%). All cases treated with IBCDT
who achieved a complete clinical remission experienced a depletion of peripheral blood B cells at the end of therapy. Of the 10 dial-
ysis dependent patients at onset, 6 subjects (60%) experienced a functional recovery allowing the suspension of dialysis treatment.
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When compared to the control group, no statistically significant difference was observed in patients treated with IBCDT in terms of
overall survival, 6-month therapeutic response rate, and 6-, and 12-month functional renal recovery. The cumulative total dose of
CYC in the case group was on average 1 g/patient while in the control group on average 8.5 g / patient (p = 0.00008).

Conclusion: The results of this study showed that IBCDT appeared to be safe and has the same efficacy profile when com-
pared to conventional therapy with CYC plus AZA in the management of the most severe patients with AAV. Additionally, this
avoids the need of prolonged maintenance therapy for long, and limits the exposure to CYC with consequent reduced tox-
icity and drug-related side effect rates.

Disclosure: D. Roccatello, None; S. Sciascia, None; S. Murgia, None; G. Quattrocchio, None; M. Ferro, None;
E. De Simone, None; C. Naretto, None; A. Barreca, None; D. Rossi, None; V. Modena, None; R. Fenoglio, None.
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Background/Purpose: Randomized controlled trials showed rituximab (RTX)’s non-inferiority to cyclophosphamide (CYC) for
induction therapy of ANCA-associated vasculitis and neither treatment was favoured in granulomatosis with polyangiitis (GPA).
The objective of this studywas to compare RTX andCYC to induce remission among a large number of unselectedGPA patients.

Methods: We emulated a target trial using observational data collected into the French Vasculitis Study Group Registry. We
included newly-diagnosed or relapsing GPA patients satisfying ACR classification criteria and/or Chapel Hill nomenclature
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between April 2008 and 2018, who had received either RTX or CYC induction treatment. The treatment groups were deter-
mined according to observed treatments, with no intervention/experimentation whatsoever from the investigators. Propensity
score-based methods were used to correct for imbalance in the groups at baseline. Missing data were handled by multiple
imputation. The primary outcome was remission rate at month 6 (± 2 months) defined by BVAS=0 and prednisone daily dose
≤10 mg. Secondary outcomes included the rate of patients with BVAS=0 at months 6 ± 2 months, at any prednisone dose.

Results: 194 GPA patients were included, mean age 54 years, new diagnosis in 165 (85%), PR3-ANCA positivity in
147 (81%); 61 received RTX and 133 CYC as induction therapy. In the weighted analysis, the primary outcome was reached
in 75.5% vs 41.3% patients receiving RTX and CYC, respectively (relative risk, 1.83 [95% CI 1.39 to 2.41], risk difference
+37.6% [95% CI 34.2 to 49.6], E-value for RR 3.06). In the subset of 27 MPO-ANCA–positive GPA patients, 8/10 and
8/17 in the RTX and CYC groups, respectively, met the primary endpoint (unweighted relative risk, 1.74 [95% CI 0.96 to
3.18]). The number of patients who achieved a BVAS of 0 at 6 months ± 2 months, without taking into account the predni-
sone dose, was 47/55 (85.4%) and 95/115 (82.6%) in the RTX and CYC group, respectively.

Conclusion: This emulated trial in GPA patients shows that RTX as induction therapy is associated with more frequent
achievement of remission than CYC in real-world data.

Disclosure: X. Puéchal, Roche; M. Iudici, None; E. Perrodeau, None; b. bonnotte, Roche; F. Lifermann, Roche;
T. Le Gallou, Roche; A. Karras, Roche, Gilead, Amgen; C. Blanchard-Delaunay, Roche; T. Quéméneur, Roche;
A. Aouba, Roche; O. Aumaître, Roche; V. Cottin, Boehringer Ingelheim, Roche, Shionogi, RedX, PureTech, Cel-
gene/BMS, AstraZeneca, XSL Behring, Sanofi, United Therapeutics, Pliant, Boehringer Ingelheim, Roche, Galapagos,
Celgene/BMS, CSL Behring, Galecto, Fibrogen; M. Hamidou, Roche; M. Ruivard, Roche; P. Cohen, Roche;
L. Mouthon, Boehringer-Ingelheim, LFB; L. Guillevin, Roche; P. Ravaud, None; R. Porcher, None; B. Terrier, Astra-
Zeneca, GlaxoSmithKline, Bristol-Myers Squibb(BMS), Eli Lilly, LFB, Boehinger Ingelheim, Vifor Pharma, Pfizer, Roche.
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Background/Purpose: Therapeutic plasma exchange (TPE) is used in anti-neutrophil cytoplasmic antibody associated
vasculitis (AAV) as adjunct treatment for severe disease. There is paucity of data as to the effectiveness and safety of TPE
in children with ANCA associated vasculitis. There are different recommendations regarding the role of TPE in AAV and most
studies are based on adult data. It is presumed that TPE procedure in pediatric patients can be technically challenging. The
focus of this review is to study the safety of the TPE procedure when it is recommended for severe AAV with rapidly progres-
sive glomerulonephritis (RPGN) and pulmonary hemorrhage patients in pediatric patients.
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Methods: In this retrospective study, we reviewed a total of 93 TPE procedures that were performed on 18 patients during a
10-year period (2011-2021). 78% were females. 50% were Hispanic, 44% were Caucasian and 5% were African American.

Inpatient age ranged from 2 to 18 years with median age range of 13.1 years. Two patients at 2 years and 3 years of age
with remaining patients between 9 and 18 years of age.

Indications for TPE were as follows: 5 patients with RPGN + diffuse alveolar hemorrhage (DAH), 11 patients with DAH,
1 patient with RPGN with no lung involvement and 1 patient was Antibody-mediated rejection (AMR) in transplant.

One patient received four TPE treatments in tandem to ECMO. 28% of total TPE procedures used only 25% albumin as
replacement fluid.

88% of patients were critical in the ICU and remainder were on the pediatric floor. All patients received corticosteroids with
additional immunomodulatory treatment including cyclophosphamide, rituximab, and IVIG.

Regarding adverse effects, hypocalcemia was defined by ionized calcium concentration below < 1 mm/L. Hypertension and
hypotension criteria were defined by percentiles based on age of patient.

Results: Among a total of 88 TPE procedures, 16 adverse events were noted (18%). 11 episodes were allergic reactions
manifested as hives without anaphylaxis, itching and mild SOB (12.5%). Two TPE procedures were stopped due progres-
sive hives/itching. Hypotension (1) and hypertension (2) occurred. Two episodes of catheter access issues occurred, one
of which led to discontinuation of TPE due to occlusive thrombus surrounding tip catheter. No episodes of symptomatic
hypocalcemia or bleeding due to hypofibrinogenemia occurred.

Median eGFR (measured in mL/min/1.73m2) pre-TPE was 82.9, post-TPE was 81, at 1-month was 79.5 and at 3-months
was 78. Out of 18 patients, one patient died. No TPE-associated mortality was noted.

Conclusion: Our cohort showed that TPE was a well-tolerated and safe adjunctive treatment for severe AAV in pediatric
patients. Further study on a large-scale pediatric population is needed to better define its role and safety.

Disclosure: S. Joginpalli, None; A. Orjuela, None; M. De Guzman, None; E. Frierson, None.
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Background/Purpose: Plasma exchange (PLEX) has been used in the management of patients with severe anti-neutrophil
cytoplasmic antibody (ANCA)-associated vasculitis (AAV) for decades. The most recent guidelines set forth by the American
College of Rheumatology (ACR) and the Vasculitis Foundation conditionally recommended against the routine use of PLEX in
patients with AAV citing the lack of mortality benefit and increased infection risk in this subset of patients. Data from select
clinical trials were used to support these guidelines. To our knowledge, there are no studies that have compared outcomes
and characteristics of AAV patients treated with and without PLEX using national-level population data.

Methods: Data from 2016 to 2019 was extracted from the NIS (National Inpatient Sample) database. A search was per-
formed using the International Classification of Diseases, Tenth Revision codes (ICD-10) for Granulomatosis with Polyangiitis
(GPA) and Microscopic Polyangiitis (MPA). Patients hospitalized with a primary diagnosis of GPA or MPA - with and without
an additional ICD 10 PCS (Procedure Coding System) code for PLEX were included in our analysis. Baseline demographics
were analyzed. Multivariate logistic and linear regression analysis was used to adjust for confounders. Outcomes of mortal-
ity, length of stay (LOS), and costs were compared between the two groups.

Results: We identified 7,280 hospitalizations with a primary diagnosis of AAV. Of these, 935 (12.8 %) were treated with
PLEX. Patients in the PLEX group were more likely to have acute kidney injury (78.6% vs. 43.3%) and diffuse alveolar hem-
orrhage (36.9% vs. 7.7%). Other baseline characteristics (including cardiovascular risk factors) were similar between the two
groups. Overall patients treated with PLEX had significantly higher mortality rates (10.7% vs. 2.7%, OR 2.63, P< 0.01, CI:
1.27-5.42), longer average LOS (8.2 days vs 17.0 days, 0R 1.5, P< 0.01, CI:1.03-1.07) and significantly higher average hos-
pital costs (112,439$ vs. 296,891$, OR 1.0, p< 0.01, CI:1-1.0). PLEX was almost exclusively performed in large, urban
(100%), academic hospitals (90.3%).

Conclusion: In this large population-based study, PLEX was only used in a minority of patients admitted with AAV (avg.
1 out of 10). However, the overall inpatient mortality of patients treated with PLEX was significantly higher compared to those

Baseline characteristics
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treated without PLEX. This could potentially be attributed to the selective use of PLEX in patients with more severe disease.
However, given these poor outcomes, significantly higher healthcare costs, and longer LOS seen in patients treated with
PLEX, our study supports the current recommendations and argues against the routine use of PLEX in patients admitted
with AAV.

Disclosure: V. Gilvaz, None; A. Sherif, None; S. Abraham, None; A. Saji, None; A. Reginato, None.
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Background/Purpose: ANCA-associated vasculitis (AAV) is associated with excess morbidity and mortality. Identifying
novel biomarkers may reveal new therapeutic targets and clinically useful biomarkers of disease activity to personalize man-
agement. ANCA is the most used biomarker of disease activity in AAV but poorly predicts future disease activity. Previous
studies investigated protein signatures of disease activity using a small panel of candidate markers. We leveraged a high-
throughput approach to identify potential biomarkers in AAV.
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Methods: Serum samples from patients in the Mass General Brigham (MGB) AAV cohort were retrieved from the MGB Bio-
bank or a prospective biorepository. We chose a random 78 who had ANCA+ AAV. We classified disease activity (Active/
Remission) at sample collection. We determined whether a clinical ELISA test for MPO- or PR3-ANCA was performed when
the sample was collected; if so, we extracted the titer and reference ranges. We used the Olink high-throughput assay for
92 inflammatory proteins (Table 1). We compared the concentration of each protein among (1) active disease vs remission;
(2) ANCA positive vs negative; and (3) ANCA positive vs negative among those in remission. We used unadjusted and age-
and sex-adjusted linear regression to compare normalized protein levels across groups. Adjustment for multiple compari-
sons was based on the 10% false discovery rate (FDR) procedure.

Results: Of 78 subjects, the mean age was 56.8 (SD17.6), 56% were female, 44% were MPO-ANCA+, and 28% had active
disease at sample collection. 65 patients had an ANCA ELISA available, 45 of whom were in remission. Of the 92 proteins
assessed, 88 were analyzed. After adjusting for multiple comparisons (Table 2), three proteins differentiated those with
active disease from those in remission: monocyte chemotactant protein (MCP)-3 (adjusted B coefficient 0.74 (95%CI 0.31
to 1.17), FDR-adjusted p=0.036), stem cell factor (SCF, -0.82 (95%CI -1.28 to -0.35), p=0.036), and tumor necrosis factor
superfamily member (TNF-SF)-14 (0.63 (0.22 to 1.03), p=0.048). Three proteins differentiated patients with a positive ANCA
vs negative ANCA: Axin 1 (0.79 (0.32 to 1.26), p=0.04), Interleukin (IL)-12B (-0.90 (-1.46 to -0.33), p=0.04), and Sirtuin
(SIRT)-2 (0.79 (0.30 to 1.29), p=0.04). Among those in remission, those with a positive ANCA were distinguished from those
with a negative ANCA by IL-12B (-1.02 (95%CI -1.55 to -0.49), p=< 0.001).

Conclusion: Using a high-throughput approach, we identified novel candidate markers differentiating active disease from
remission and positive vs negative ANCA. These proteins reflect diverse aspects of the immune response. The potential
for biomarkers that distinguish ANCA positive from negative status, especially among people in remission, suggests that
patients in clinical remission with persistently positive ANCAmay have ongoing inflammation that could contribute to subclin-
ical damage. Indeed, a prior study found that IL-12 production by dendritic cells was decreased in patients with active vs
remission AAV. These findings require validation in additional cohorts, using longitudinal serial samples, and confirmatory
methods.

Disclosure: Z. Wallace, Sanofi, Bristol-Myers Squibb(BMS), Zenas Biopharma, Shionogi, Horizon; A. Joshi, Regen-
eron Inc; X. Fu, None; C. Cook, None; y. zhang, None; H. Choi, Horizon, Allena, LG, Protalix.
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Background/Purpose: Evidence is accumulating that alternative complement pathway activation is important in ANCA vas-
culitis pathogenesis. Our group was the first to show that complement activation occurs in both MPO-ANCA and
PR3-ANCA vasculitis1. Objectives for this study were to investigate complement activation in a longitudinal cohort with
ANCA vasculitis and evaluate associations between complement activation measures and clinical characteristics.

Methods: Subjects included 33 healthy controls and 31 ANCA vasculitis patients (11 MPO-ANCA, 20 PR3-ANCA) with paired
samples obtained during active disease and remission. Active disease was defined as BVAS >3, and disease remission as
BVAS=0 without disease activity within 3 months. Levels of Bb, C3a, C5a, sC5b-9, and properdin in plasma were measured
by ELISA as described previously1 and median values reported. Data were analyzed with a paired signed-rank test. A power cal-
culation based on prior data deemed 19 MPO-ANCA and PR3-ANCA patients each were needed; therefore, MPO-ANCA vas-
culitis patients were not analyzed separately due to small sample size2.A p-value of < 0.05 was considered statistically significant.

Results: Of the 31 ANCA vasculitis patients, 61% were male and median age was 53 years which were similar to healthy
controls. Considering all ANCA vasculitis patients, levels of Bb (0.78 vs. 0.74 � g/mL), C3a (104.69 vs. 61.04 ng/mL), C5a
(10.33 vs. 7.42 ng/mL), sC5b-9 (191.52 vs. 128.52 ng/mL) were significantly higher and levels of properdin (15.88
vs. 18.18 � g/mL) significantly lower during active disease compared to remission. Among PR3-ANCA vasculitis patients,
levels of Bb (0.78 vs. 0.66 � g/mL), C3a (121.30 vs. 52.01 ng/mL), C5a (10.84 vs. 7.06 ng/mL), sC5b-9 (242.53
vs. 123.60 ng/mL) were significantly higher and levels of properdin (14.53 vs. 18.12 � g/mL) significantly lower during active
disease compared to remission. Evaluating patients by organ manifestations, levels of Bb (0.81 vs. 0.66 � g/mL), C3a
(109.53 vs. 65.16 ng/mL), C5a (10.13 vs. 7.78 ng/mL), and sC5b-9 (202.69 vs. 147.04 ng/mL) were significantly higher dur-
ing active disease compared to remission in the 22 patients with renal involvement during active disease.

Conclusion: Complement activation occurs in ANCA vasculitis, and the activation profile differs by disease activity with
higher Bb, C3a, C5a, and sC5b-9 levels and lower properdin levels during active disease compared to remission in our lon-
gitudinal cohort. PR3-ANCA vasculitis patients had a similar complement activation profile during active disease. The contri-
bution of complement activation may differ by organ affected with higher Bb, C3a, C5a, and sC5b-9 levels in ANCA vasculitis
patients with kidney involvement during active disease.

Disclosure: E.Wu, PharmingHealthcare Inc, AstraZeneca, Bristol-Myers Squibb(BMS), Janssen;E.McInnis, Fisher Scien-
tific, Chemocentryx, Vertex, travere therapeutics; S. Lewis, None; M. Collie, None; L. Blazek, None; K. Kennedy, None;
Y. Hu, None;S. Hogan, None;C.Henderson, None;C. Poulton, None;D.Chen, None;V. Derebail, Merck/MSD, Novartis,
Forma Therapeutics, Bayer, UpToDate, Travere; J. Jennette, None; R. Falk, None; D. Bunch, None.
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Background/Purpose: Anti-neutrophil cytoplasmic antibody-associated vasculitis (AAV) is an autoimmune disease that
can involve various organs systematically. Kidney involvement, one of the major manifestations of AAV, presents with
urinary abnormalities including hematuria and proteinuria, and is associated with the risk of chronic kidney disease
(CKD). Despite the significance of persistent hematuria in AAV, the clinical value of proteinuria in the clinical course of
AAV remains unknown. Therefore, we aimed to determine the prognostic significance of proteinuria monitoring in
patients with AAV.

Methods: We retrospectively analyzed the data of patients who were diagnosed with AAV from March 2004 to August
2021 at a single tertiary center in Seoul, Korea. Kidney involvement of AAV was confirmed using kidney biopsy results. Bir-
mingham Vasculitis Activity Score version 3.0 was used to evaluate the disease activity. Proteinuria was evaluated by a urine
dipstick test. Poor renal outcome was defined as stage 4/5 CKD (estimated glomerular filtration rate [eGFR] < 30
ml/min/1.73 m2).

Results: A total of 77 patients with a median follow-up duration of 36 months (interquartile range, 18–79) were included
in the study. Of them, 65 (84.4%) achieved remission after induction therapy. The patients were divided into two groups
according to the presence of proteinuria at 6 months after induction therapy (n = 36 with proteinuria, 41 without protein-
uria). After the remission of AAV, 13 of 65 patients relapsed, and there was no significant difference in the rate of relapse
or death according to the presence of proteinuria (p=0.447 for relapse, 0.312 for death). In contrast, patients with pro-
teinuria had significantly lower kidney function than did those without proteinuria (31 vs. 45 ml/min/1.73m², p=0.001).
Multivariate analysis revealed that baseline kidney function (hazard ratio [HR], 0.962; 95% CI, 0.926–1.000, p=0.049)
and proteinuria at 6 months (HR, 3.230; 95% CI, 1.042–10.008, p=0.042) were significantly associated with the devel-
opment of stage 4/5 CKD.
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Conclusion: The presence of proteinuria at 6 months after induction therapy and low renal function at baseline were signif-
icantly associated with the risk of severe CKD in patients with AAV. Monitoring for proteinuria after induction therapy may be
helpful in predicting poor renal outcomes in patients with AAV.

Disclosure: Y. lee, None; S. Ahn, None; J. Oh, None; Y. Kim, None; C. Lee, None; B. Yoo, None; S. Hong, None.
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Background/Purpose: Although pulmonary manifestations occur frequently in AAV, empirical evidence of their impact on
pulmonary function is scarce. This project analyzed PFT data from a large cohort of patients with granulomatosis with poly-
angiitis (GPA), microscopic polyangiitis (MPA), and eosinophilic granulomatosis with polyangiitis (EGPA) to quantify a possi-
ble change in lung function. In addition, PFT results were tested for a correlation with findings on chest CT and X-ray.

Methods: Patients with diagnosed AAV according to ACR criteria and valid PFT were identified from the database of our
vasculitis center in a tertiary university hospital. Cases with acute pulmonary comorbidities unrelated to AAV were excluded.
The data comprised forced vital capacity (FVCex), Tiffeneau-Index (rFEV1), total airway resistance (RAWtot), total lung
capacity (TLC), residual volume (RV), and transfer factor (TLCO). Mean values were compared to the defined standard value
of the population (100% predicted) and in terms of pulmonary manifestation. Therefore, t-Test or Mann-Whitney-U-Test on a
significance level of α = 5% was used. Furthermore, PFT data were compared to findings from CT scan, X-ray, and bron-
choscopy using multiple linear regression.

Results: In total, 147 AAV-patients (GPA: n=81; MPA: n=37; EGPA: n=29) were included, of which 98 had a history of pul-
monary involvement (GPA: nP=50; MPA: nP=20; EGPA: nP=28). The mean age at the time of PFT was 58.2 ± 24.1 (GPA),
73.2 ± 19.0 (MPA), and 55.8 ± 20.8 (EGPA). Patients had a median disease duration of 8.0 ± 66.0 months.

Table 1. For GPA, FVCex, RV and TLCO were statistically lowered compared to expected values of 100% predicted. How-
ever, there was no significant difference between patients with or without pulmonary manifestations. In patients with MPA,
relevant impairments of FVCex, TLC and TLCO were observed compared to the standard population. These changes were
significantly stronger in MPA-patients with pulmonary involvement. Statistically remarkable for EGPA-patients was an eleva-
tion of RAWtot and RV as well as a lowered TLCO.

Table 2. All models except for rFEV1 and RAWtot were statistically significant. Lung fibrosis was correlated with an impair-
ment of FVCex, TLC, RV, and TLCO between 16 to 39%. Patients with scarring showed lowered measures for FVCex plus
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TLCO, and consolidations were connected to a reduction of FVCex as well as TLC. There was no statistically significant cor-
relation provable between PFT and emphysema, bronchial involvement, stenosis, or diffuse alveolar hemorrhage.

Conclusion: MPA shows a restrictive ventilatory defect and a lowered diffusion capacity that is both attributable to the AAV
and more common in patients with pulmonary fibrosis. As expected, many patients with eGPA have an obstructive ventila-
tory pattern. AAV-patients with scarring seem to suffer more often from impaired diffusion capacity whereas patients who
show signs of consolidation do have a higher risk for a restrictive pattern. The interpretation of our data is limited by the
potential indication bias for PFT and the retrospective design. Summing up, PFT should be included in future prospective
clinical trials in patients with AAV.

Table 1 - Pulmonary function test results: PFT values are expressed as percentage of predicted. On the left: comparison with 100% predicted of
population. On the right: comparison between patients without (n1, first row) and with (n2, second row) pulmonary manifestation. Depending on
the presence of Gaussian distribution bidirectional unpaired t-test or Mann-Whitney-U-test with a significance level of α = 5% were used for statis-
tical analysis. Regarding to this mean value or median (*) was quoted. Significant p-values are marked with (**).
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Disclosure: J. Dieterich, None; Y. Feng, None; J. Mahrhold, None; A. El Rai, None; B. Hellmich, Amgen, AstraZe-
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IgG Antibody Subclass Glycan Modifications in Patients with ANCA-
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1Massachusetts General Hospital, Boston, MA, 2Massachusetts General Hospital Rheumatology Unit, Harvard Medical
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Table 2 - Correlation between diagnostic imaging/endoscopy and PFT: PFT values are expressed as percentage of predicted. Constant (C), diag-
nosed lung fibrosis (LF), nodules (ND), scarring (SC), consolidation (CL). Not displayed: emphysema, bronchial involvement, stenosis, and diffuse
alveolar hemorrhage. Statistical method: Multiple linear regression. B = regression coefficient (95%-CI), β = standardized coefficient, n = number of
standardized residuals, R2 = adapted correlation coefficient, F-statistics = describes the significance of the model, significant results are marked
with (**).
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Background/Purpose: The Fc portion of IgG tends to be hypogalactosylated among patients with ANCA-associated vas-
culitis (AAV) compared with healthy controls1,2,3. Glycan modifications may affect antibody effector functions and therefore
serve as a marker of disease activity2. A prior study found that glycosylation patterns differed in PR3- but not MPO-ANCA+
AAV patients with active disease vs remission3. In particular, a higher proportion of total IgG had agalactosylation during
active disease vs remission in PR3-ANCA+ AAV. To date, few studies have evaluated glycosylation patterns in MPO-ANCA+
AAV, variations in glycosylation patterns of IgG subclasses in AAV, or these differences in the context of B cell depletion or
persistent ANCA positivity.

Methods:We identified patients from the Mass General Brigham (MGB) AAV cohort who had serum samples available from
the MGB Biobank or in our prospective MGB AAV cohort. Of these, we included samples from three patients collected at the
time of their initial AAV presentation but prior to any treatment and from three patients collected while they were on B cell
depletion and their disease was in clinical remission. IgG subclass specific glycosylation was determined by glycopeptide
mass spectrometry. We assessed the proportion of IgG1, IgG2, and IgG3, respectively, that was agalactosylated, galacto-
sylated, sialylated, or bisected.

Results: We included six patients, three with newly diagnosed AAV prior to any treatment and three in remission on rituxi-
mab for maintenance of remission. All six patients were MPO-ANCA+ by ELISA at the time of sample collection with titers
ranging from 5 to 1,075 units (Table 1). Patients with active disease tended to have higher proportions of IgG1, IgG2, and
IgG4 that was agalactosylated and lower proportions that were galactosylated when compared with patients in remission (-
Figures 1a and 1b). Sialylation patterns were similar on IgG1 and IgG2 in active disease vs remission; sialylation was not
detected on IgG4 (Figure 1c). Bisecting species were detected on a lower proportion of IgG1 and IgG2 in active disease
than in remission (Figure 1d). There was no difference in the proportion of fucosylated IgG1, IgG2, and IgG4 in active dis-
ease and remission (Figure 1e).
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Conclusion: This proof-of-concept study suggests strong trends in glycosylation pattern differences of IgG1, IgG2, and
IgG4 when comparing MPO-ANCA+ AAV patients with active disease vs those in remission, despite having persistently ele-
vated ANCA titers. In particular, active MPO-ANCA+ AAV was characterized by a greater proportion of agalactosylated anti-
body, similar to what has been described in PR3-ANCA+ AAV. These results, in combination with prior studies, suggest that
differences in glycosylation may be a promising avenue for future investigation in both PR3- and MPO-ANCA+ AAV where
reliable biomarkers of disease activity are urgently needed. These data call for a full-scale investigation to assess MPO-
and PR3-ANCA and leverage longitudinal serial samples to further assess glycosylation patterns as a biomarker. 1Clin Exp
Immunol 2002;129:183; 2JASN 2010;21:1103; 3PloS One 2019;14:e0213215

Disclosure: Z. Wallace, Sanofi, Bristol-Myers Squibb(BMS), Zenas Biopharma, Shionogi, Horizon; T. Motazedi,
None; M. Conroy, None; C. Cook, None; J. Stone, Horizon Theraputics, Sanofi, Amgen, Argenx, Bristol-Myers
Squibb(BMS), Chemocentryx, Kyverna, Novartis, Palleon Pharmaceuticals, PPD, Q32, Star Therapeutics, Roche, Mir-
abio, Spruce Biosciences, Steritas, Zenas; H. Choi, Horizon, Allena, LG, Protalix; R. Anthony, None.
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Background/Purpose: The activation of the complement system contributes essentially to its pathogenesis by
autoantibody-antigen recognition directed against host cells in anti-neutrophil cytoplasmic antibody (ANCA)-associated
renal vasculitis. The measurement of serum complement C3 with immunoassays is routinely used in clinical practice to
determine and monitor complement activation. Importantly, C3 hypocomplementemia is only present in a minor subset of
ANCA-associated renal vasculitis. These observations suggest that intrarenal synthesis of distinct complement components
might contribute to kidney injury in renal vasculitis.

Methods: Intrarenal complement C3c localized to distinct vascular compartments (including small-sized arteries, capillaries,
and venules) was evaluated in a total number of 43 kidney biopsies with ANCA-associated renal vasculitis. Publicly available
transcriptome array datasets for C3 expression (encoded by C3) from Nephroseq (www.nephroseq.org, May 2022, Univer-
sity of Michigan, Ann Arbor, MI).

Results: Immunostaining confirmed presence of C3c deposits localized to either the glomerular tuft, interlobular arteries,
peritubular capillaries, or venules in ANCA-associated renal vasculitis. Glomerular C3c deposits correlated positively with
serum levels of complement C3c (p=0.011), further supporting intrarenal synthesis of complement C3. As compared to
healthy controls, we observed a significant induction of C3mRNA transcripts in the tubulointerstitial (p< 0.0001) and glomer-
ular compartments of renal vasculitis (p< 0.0001). Interestingly, intrarenal synthesis of C3 was significantly higher in renal
vasculitis as compared to lupus nephritis for both compartments (p< 0.0001 and p< 0.001, respectively). Intrarenal C3
mRNA expression correlated with impaired kidney function in the tubulointerstitial and glomerular compartments of renal
vasculitis. Gene set enrichment analysis linking intrarenal C3 synthesis to distinct inflammatory signaling pathways.

Conclusion: To our knowledge, this is the first report of a systematic analysis of intrarenal synthesis and vascular distribution
of intrarenal complement C3 deposits in ANCA-associated renal vasculitis. This is especially relevant because clinical trials
currently investigate inhibition of the complement system in ANCA-associated renal vasculitis.

Disclosure: D. Tampe, None; S. Hakroush, None; B. Tampe, Vifor Pharma.
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Background/Purpose: Antineutrophil cytoplasmic antibody (ANCA)–associated vasculitis (AAV) is a rare condition that
affects several organ systems, has a high rate of mortality, and involves clinicians from several specialties. It is important
for clinicians to understand the therapeutic goals for treating AAV, including induction and maintenance of remission, as well
as treatment of relapse. Rheumatologists who are involved in the management of AAV are challenged to stay updated with
the emerging clinical trial data of new therapies that may offer additional options for AAV treatment. This study examined
whether online continuing medical education (CME) could improve the knowledge and confidence of rheumatologists
regarding treatment advancements for AAV.

Methods:Clinicians participated in a 30-minute online video-based roundtable discussion. Educational effect was assessed
using a repeated-pair design with pre-/post-assessment. 3 multiple choice questions assessed knowledge, and 1 question
rated on a Likert-type scale assessed confidence. A paired samples t-test was conducted for significance testing on overall
average number of correct responses and for confidence rating, and a McNemar’s test was conducted at the learning
objective level (5% significance level, P < .05). Cohen’s d estimated the effect size of the education on number of correct
responses (< .20 modest, .20-.49 small, .59-.79 moderate, ≥.80 large). Data were collected from 8/3/2021 to 10/15/2021.

Results: The analysis set consisted of responses from rheumatologists (n=50).

• 38% of rheumatologists improved their overall knowledge related to treatment advancements in AAV (P< 0.05; Cohen’s d=0.37).
• 36% of rheumatologists improved their knowledge specifically related to clinical data on emerging therapies for AAV (P< 0.05),

resulting in a 52% relative increase in responses correct from pre- to post-CME (27% pre, 41% post).
• 44% of rheumatologists had a measurable increase in confidence (P< 0.001), resulting in 38% who were mostly or very confident

in interpreting clinical data for new/emerging agents for AAV post-assessment (11% pre-CME).

Conclusion: This study demonstrated the success of online, video-based panel discussion CME on improving knowledge
and confidence related to the advancements in the clinical management of AAV. These findings suggest the benefits of edu-
cation that addresses rheumatologists’ individual needs across the continuum of their professional development. Addition-
ally, this CME activity identified persistent gaps in knowledge related to the treatment of AAV which can be used to guide
future educational initiatives.

Disclosure: N. Guevara, None; J. Martorano, None; K. Badal, None.
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Background/Purpose: Force induced microdamage to joint tissue is hypothesized to trigger inflammatory events in the
joint leading to arthritis. Patients with inflammatory arthritis, such as rheumatoid arthritis (RA) and spondyloarthritis (SpA),
are found to have inflammation in “mechanical hotspots” and mechanical loading in mouse models of these diseases is
pro-arthritic. To date, the molecular mechanism involved in converting force to a biological signal that promotes arthritis is
unknown. This study aims to identify stretch induced genes in synovial fibroblasts, and the effect of these “mechano-sensi-
tive” genes on arthritis.

Methods: Human synovial fibroblasts were stretched in vitro for 4hrs using the FlexCell system and analysed by microarray.
Top stretch induced genes were measured in RA, SpA and healthy synovial tissue by qPCR. Patient synovium was further
analysed by immunohistochemistry. Bhlhe40 knockout (KO) mice were subjected to collagen induced arthritis (CIA) and
KBxN serum transfer induced arthritis (STIA). FACS was performed on ankle synovium, with synovial fibroblasts sorted for
bulk RNAseq.

Results: 600 genes were found to be differentially expressed in stretched synovial fibroblasts (fold change > +/-1.5,
adjusted p< 0.05). 25% of these genes were found to be transcription factors, which included BHLHE40. BHLHE40 mRNA

Figure 1: BHLHE40 is widely expressed in human synovium. Synovium obtained from total knee replacement. FFPE samples were stained for
synovial macrophages (HLADR+) and fibroblasts (FAP+). Images acquired with the Zeiss LSM 780.
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was elevated in the synovial tissue of RA/SpA vs healthy subjects (1.56 fold change), and BHLHE40 protein was widely
detectable in synovial fibroblasts and macrophages (Figure 1). Bhlhe40 KO mice were completely protected against CIA
(incidence: 0% vs 40%, n=30 per group), but Bhlhe40 did not block the generation of anti-collagen antibodies. Bhlhe40
KO mice were partially protected against STIA (peak clinical score at day 7; 5.2 vs 6.8, n=15 per group), with reduced syno-
vial macrophage (CD11b+Ly6G-F4/80+) and increased synovial fibroblast (CD45-CD31-PDPN+) frequency observed in the
arthritic Bhlhe40 KO mice compared to wildtype (WT) controls. RNAseq revealed reduced inflammatory genes (Nos2, Lbp,
Lcn2) and increased regulatory genes (Lgr5, Ereg) in Bhlhe40 KO vs WT fibroblasts from arthritic ankles.

Conclusion: BHLHE40 was identified as a force-induced gene in synovial fibroblasts and was found to be upregulated in
patients with inflammatory arthritis. Importantly, Bhlhe40 strongly promotes joint inflammation in murine models of arthritis
and uncouples systemic autoimmunity from joint tissue inflammation. Thus, we have identified BHLHE40 as a novel regula-
tor of mechanical loading-associated inflammation.

Disclosure: E. Gracey, None; C. Vlieghe, None; I. Cambre, None; E. Gilis, None; F. Stappers, None; G. Planckaert,
None; R. Lories, None; A. Bozec, None; D. Elewaut, AbbVie, Eli Lilly, Galapagos, Novartis, UCB Pharma.
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Background/Purpose: A20 (Tnfaip3) levels are reduced in psoriatic plaques and polymorphisms in the TNFAIP3 gene locus
are associated with increased risk for both psoriasis and psoriatic arthritis. A20 is a ubiquitin binding and editing molecule
that acts as a key negative regulator of inflammatory signaling. Our prior work using knock-in mice showed that non-
enzymatic A20 binding to linear ubiquitin restricted psoriatic skin and joint disease. The earliest inflammatory changes in
these mice surrounded the epidermis of the distal digits. Therefore, we aimed to determine if keratinocyte A20 was critical
for restricting psoriatic skin and joint disease.

Methods: We generated mice with tamoxifen inducible conditional deletion of A20 in keratinocytes (A20eKO mice) and per-
formed detailed immunological and transcriptomic analysis of tissues and primary keratinocytes in adult mice. We also gen-
erated multiple compound mutant mice with cytokines known to play a role in psoriatic arthritis.

Results: A20eKO mice developed progressive psoriatic skin and joint disease of their distal digits with complete penetrance.
Skin and joint pathology was dependent on TNF, IL17A, IL23, and T-cells, reflecting factors known to play a role in human
psoriatic disease. The earliest in vivo transcriptomic changes following A20 deletion in keratinocytes demonstrated a pro-
found antiviral gene program. Intriguingly, deletion of A20 in primary keratinocytes in vitro resulted in spontaneous activation
of antiviral genes, dependent the presence of Sting (Tmem173).
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Conclusion: A20 in keratinocytes restricts not only psoriatic skin disease, but also psoriatic joint disease, suggesting an
important role for epidermal immune homeostasis in preventing arthritis. Skin and joint pathology is dependent on TNF,
IL17A, IL23, and T-cells, demonstrating the importance of epidermal A20 in restricting psoriatic cytokine and cellular net-
works. Intriguingly, the earliest transcriptomic changes following epidermal A20 loss in vivo is an antiviral gene program. This
is reflected by primary keratinocytes in culture, suggesting a cell autonomous role for A20 in restricting antiviral genes. Fur-
thermore, spontaneous induction of antiviral genes in primary keratinocytes in vitro was Sting (Tmem173) dependent. Given
the known presence of antiviral genes in human psoriatic plaques, these studies raise the possibility that A20 prevents pso-
riatic skin and joint pathology in part by restricting a Sting-dependent antiviral gene program in keratinocytes.

Disclosure: B. Razani, None; J. Liu, Novartis, Janssen, TrexBio, Amgen; R. Tobias, None; S. Kumar, None;
Z. Huang, None; W. Liao, AbbVie/Abbott, Janssen, Novartis, Pfizer, TRex Bio, Regeneron, Leo Pharma; B. Malynn,
None; A. Ma, None.
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Background/Purpose: IL-23 mediated inflammatory diseases such as psoriasis and psoriatic arthritis are associated with
bone loss in addition to more classical features such as skin and joint inflammation. Inflammation-induced bone loss has
long been assumed to be directly due to inflammatory cytokines, such as TNF or IL-17. Here, we provide evidence that
inflammation-induced bone loss is mediated via the stress-induced cytokine, Growth Differentiation Factor 15 (GDF15).
GDF15 is a well-known mediator of weight loss through aversion to food. It acts exclusively through a single receptor found
in the hindbrain, GFRAL (glial cell line-derived neurotrophic factor (GDNF) family receptor α-like), which triggers systemic
effects through activation of the sympathetic nervous system (Suriben et al. 2020. Nat Med).

Methods:GDF15 levels in SpA patients, selected by ASAS criteria, were determined using ELISA (R&D cat. DY957). Stable over-
expression of GDF15 or IL-23 in mice was performed by using in-house designed EEV (Enhanced Episomal Vectors). GFRAL
deficient mice were generated by CRISPR/Cas9 editing to evaluate the GFRAL dependency of GDF15 mediated effects. Sys-
temic and joint Inflammation in mice was quantified clinically, and by histopathology, flow cytometry and RNA sequencing. Quan-
titative bone analysis was performed by � CT using an in-house developed script in FiJi software (FiJi is Just ImageJ).

Results:We found serum GDF15 to be elevated in spondyloarthritis patients, especially those with co-morbid psoriasis. We
used GDF15-EEV to induce sustained, systemic overexpression of GDF15. GDF15 overexpression did not result in skin, gut
or joint inflammation. As expected, GDF15 overexpression caused weight loss, however revealed dose-dependent
GDF15-induced trabecular bone loss (Figure 1). Gene expression showed a marked upregulation in osteoclast genes.
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Intriguingly, caloric restriction alone was not able to replicate GDF15-induced trabecular bone loss, suggesting the existence
of a GDF15 mediated brain-bone axis.

IL-23 overexpression by EEV causes psoriatic-like inflammation in mice, coupled with bone and weight loss. We found
serum GDF15 to be increased in mice with elevated IL-23 (control: 45.51 +/- 2.774 ; IL-23: 91 +/- 11.71 pg/ml, p < 0.01),
indicating IL-23 mediated induction of GDF15. To evaluate whether the IL-23 mediated bone loss was mediated by
GDF15 we induced IL-23 overexpression in the absence of GDF15 or GFRAL. Curiously, both GDF15-KO and GFRAL-

Figure 2. GFRAL-KO mice are significantly protected against IL-23 EEV induced weight loss and bone trabeculae bone loss, but not skin
inflammation

Figure 1. GDF15-EEV induces dose-dependent trabecular bone loss in mice.
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KOmice showed significant protection against IL-23 induced weight and bone loss but displayed no protection against skin
inflammation (Figure 2: * p < 0,05, ** p < 0, 01).

Conclusion: GDF15 was found to be a novel regulator of bone homeostasis. IL-23 driven inflammation induces GDF15,
which in turn mediates trabecular bone loss, but does not participate in inflammation severity. Collectively, these data sug-
gest the existence of a brain-bone axis driving the IL-23 mediated bone loss in psoriasis and psoriatic arthritis.

Disclosure: R. Van der Cruyssen, None; D. Gaublomme, None; E. Dumas, None; C. Vlieghe, None; F. Stappers,
None; J. Coudenys, None; T. Decruy, None; L. Vereecke, None; E. Gracey, None;D. Elewaut, AbbVie, Eli Lilly, Gala-
pagos, Novartis, UCB Pharma.
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Background/Purpose: Spondyloarthritis (SpA) development is associated with type 3 immune response activation. In HLA-
B27/human β2-microglobulin transgenic rat model (B27-rat), this might at least be related to enhanced differentiation of
naive CD4+ T cells into T helper-17 (Th17). Here, we aimed to decipher the molecular mechanisms that might lead to altered
naive CD4+ T cells differentiation in SpA.

Methods:Naive CD4+ T cells were sorted by flow cytometry frommesenteric lymph nodes (mLN) of B27-rat, control healthy
nontransgenic (NTG) littermates or healthy transgenic B7-rats, and from peripheral blood of patients with axial SpA (N=28,
including 7 with juvenile onset), healthy controls (N=17) or patients with rheumatoid arthritis (N=8). The transcriptome and
epigenome were characterized ex vivo rat naive CD4+ T cells, by using RNA-seq and ChIP-seq of 2 activating histone marks
(H3K4me3, H3K27ac). In addition, selected genes expression was studied by q-RT-PCR. Differentiation of rat naive CD4+ T
cells was analyzed 3 to 6 days after stimulation with anti-CD3/anti-CD28 alone or in the presence of rat IFNγ or a selective
STAT1 transcriptional activator (2-(1,8-Naphthyridin-2-ly)phenol).

Results: Under anti-CD3/anti-CD28 neutral stimulation B27-rat (but not B7-rat) naive CD4+ T cells were skewed to develop
a Th17 proinflammatory profile, even before disease onset, as compared to NTG rats. Both transcriptomic (Figure 1) and
epigenomic studies consistently revealed pro-Th17 and decreased interferon signatures in ex vivo-sorted B27-rat CD4+
naive T cells. Imbalance between increased STAT3 and decreased STAT1 was predicted to be a critical upstream regulator
of this molecular signature (Table 1). At the protein level, STAT3 increased upon disease establishment, whereas STAT1
decrease was an early and persistent characteristic of B27-rat naive CD4+ T cells, occurring before disease onset.
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Moreover, Stat1 and STAT1-related genes mRNA expression was precociously deficient in thymic precursors of B27-rat
naive CD4+ T cells, even in newborn. Furthermore, STAT1 mRNA expression was also significantly decreased in naive
CD4+ T cell from SpA patients, as compared to healthy controls and rheumatoid arthritis patients (p < 0.05 and p < 0.01,
respectively). Finally, in vitro stimulation of B27-rat naive CD4+ T cells with either IFNγ or a selective STAT1 transcriptional
activator abolished IL-17A overexpression, confirming that STAT1 deficiency might be an upstream determinant of Th17 dif-
ferentiation bias in SpA.

Conclusion: STAT1 deficiency appears a precocious signature in naive CD4+ T cells from B27-rat, preceding disease
onset. Similar observation was evidenced in SpA patients. This phenomenon was associated with heightened Th17

RNA-seq performed on mLN naive CD4+ T cells from 3 wk-old B27-rats (n = 7) and controls (n = 5), or 3-mo old B27-rats (n = 7) and controls
(n = 7). Upstream transcription factors (TF) predicted to explain differentially enriched genes profile in naive CD4+ T cells from B27-rats, as com-
pared to controls; -log (adj p value) calculated by Fisher’s exact test; z-score refers to the activation (red), inhibition (blue) or undefined (white) state
of the downstream regulated genes in B27-rats.

RNA-seq performed on mLN naive CD4+ T cells from 3 wk-old B27-rats (n = 7) and controls (n = 5), or 3-mo old B27-rats (n = 7) and controls
(n = 7). Expression heatmap showing the log2 fold-change expression of IFN/Th1 and Th17 pathways-related genes, in naive CD4+ T cells, as
compared to controls, before (premorbid) of after (adult) disease onset. * p<0.05, ** p<0.01, *** p<0.001, **** p<0.0001.
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signature that paralleled disease development in B27-rat, was determined at the epigenomic level and predicted to be
orchestrated by STAT3 hyperactivity. Thus imbalance between STAT1 and STAT3 pathways appears a fundamental mech-
anism explaining Th17 expansion in B27-rat and SpA patients.

Disclosure: B. CHERQAOUI, None; F. Cremazy, None; M. Lauraine, None; G. Shammas, None; R. Said-Nahal,
None; H. Mambu Mambueni, None; F. Costantino, None; M. Fourmont, None; S. Glatigny, None; L. Araujo, None;
M. Breban, None.
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Background/Purpose: Navajo Nation is the largest American Indian reservation, home to 250,000 tribal members living on
27,000 square miles. The prevalence of RA among the Navajo is 4-5%, compared to less than 1% of the overall American
population, yet access to local rheumatologists is scarce, leaving primary care providers (PCPs) and RA patients without
adequate specialist support. As part of an initiative to design and implement an RA educational intervention for Navajo
Nation PCPs called the Rheumatology Access Expansion (RAE) Initiative, we conducted a qualitative study to understand
PCPs’ perspectives on the opportunities and barriers to accessing RA care.

Methods: Using purposive sampling, we conducted interviews with 15 PCPs across 6 Navajo clinics. We conducted a the-
matic analysis of the interviews, using deductive and inductive techniques, guided by the socioecological framework. The
relationships of themes and levels within the socioecological framework were determined by a consensus process.

Results: Participants described a range of interconnected factors impacting access to RA care on Navajo Nation (Figure 1,
Table 1). PCPs’motivation to support their patients was reported as an overarching facilitator for RA care, while the scarcity
of local rheumatologists was reported as the primary challenge. At the individual level, both PCP and patient-related barriers
were identified. PCPs reported limited knowledge and lack of confidence in managing RA without guidance from a rheuma-
tologist. Patient-related factors included low health literacy, poverty, and inconsistent follow-up. At the interpersonal level,
participants discussed patients’ preference to receive care from their trusted, local PCP, rather than an unfamiliar specialist.
At the organizational level, some PCPs described an existing rheumatology hotline as a potential support for PCPs, however
they reported that it is understaffed and underutilized. Referral to rheumatology is possible, but the process is slow and bur-
densome for the patient. At the community level, extreme rurality and infrastructure factors (inconsistent phone service,
transportation difficulties) make accessing care challenging, while historical trauma and paucity of culturally informed care
create mistrust in the Western medical system. Structural factors such as access to certain RA medications, complex
Indian Health Service regulations, and limited insurance coverage were described as additional barriers to RA care.
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Table 1: Barriers and opportunities to RA care - Sample of quotes from PCPs. Note: Dr. Jennifer Mandal and Catherine Nasrallah contributed
equally to this abstract.

Figure 1: Socioecological framework of barriers and opportunities to RA care on Navajo Nation
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Conclusion: This study identified multiple barriers and opportunities to accessing RA care on Navajo Nation, from the
PCPs’ perspective. We found that PCPs practicing on Navajo Nation are highly motivated to provide evidence-based treat-
ment to RA patients, however inadequate knowledge about RA management and poor access to specialty care are barriers.
As many patients prefer to receive care from their local PCP, given both familiarity and physical proximity, developing an
intervention to improve PCPs’ ability to manage RA would have significant impact. We used the results of this study to
design and implement the RAE Initiative to train PCPs in the diagnosis and management of RA, in order to improve RA out-
comes and reduce health disparities on Navajo Nation.

Disclosure: J. Mandal, None; C. Nasrallah, None; T. Carroway, None; M. Margaretten, None; G. Grant, None;
J. Yazdany, AstraZeneca, Gilead, Bristol-Myers Squibb(BMS), Aurinia, Astra Zeneca, Pfizer.
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Background/Purpose: Photovoice is a participatory visual research method that provides individuals with cameras and
empowers them to share aspects of their daily lives and environments as a tool for social change (Budig et al. 2018). Prior
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electronic medical record and survey-based studies have demonstrated the centrality of social determinants of health
(SDoH) for individuals with systemic lupus erythematosus (lupus), but patient-centered studies are lacking. We invited indi-
viduals with lupus to photograph their homes, communities, and workplaces and to use these photographs to narrate an
in-depth conversation about SDoH.

Methods: We recruited adults (≥18 years) diagnosed with lupus receiving rheumatology care at an academic medical cen-
ter. Due to their medical and/or psychosocial complexity, participants were either enrolled in or eligible for a primary care-
based care coordination program. Participants were given a disposable camera or used their smartphone to take 10-15
photographs of aspects of their environment that influenced their health. Once the photographs were received, participants
engaged in a 45-60-minute semi-structured, in-depth photo-elicitation interview with a trained moderator using a structured
guide developed a priori. Interviews were audio-recorded, transcribed verbatim, and entered in Dedoose™. Qualitative anal-
yses used a modified grounded theory approach. Visual analysis strategies were used to understand patterns and themes
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across photographs. Transcript and photograph analyses were conducted independently by two teammembers (SU, CHF);
discrepancies were adjudicated.

Results: Seven participants with lupus submitted 87 photographs (mean 12.4/participant) and engaged in a photo-
elicitation interview. Participants’mean (SD) age was 47 (20), 71% were female, 57% identified as Black or African American
and 86% as non-Hispanic. 57% used a disposable camera, 43% used their smartphone. Twenty-one photographs taken by
5 individuals included representations of participants’ homes (e.g., rooms, front porch), 14 photographs taken by 5 individ-
uals included images of grocery stores, and 14 photographs taken by 4 participants included aspects of their urban neigh-
borhoods (Table 1). Qualitative analyses of the interviews revealed themes such as the centrality of food and family meals,
the importance of green space, the role of social support, and the intersection of work and health (Table 2). Participant-
led discussions focused on positive and negative aspects of their neighborhoods, homes, access to food, and the effects
of lupus on their daily lives.

Conclusion: The photovoice method enabled patients with lupus to share unique elements of the interplay of their environ-
ment and health that are not routinely available to healthcare providers or researchers (e.g., food acquisition, social support,
and the built environment). With the participants’ permission, we were able to convey critical findings to their providers, such
as reasons behind missed appointments related to family needs or employment, and the need for supplemental food bene-
fits. We are planning an exhibit to display these photographs to rheumatologists to advocate for awareness of the impor-
tance of understanding SDoH.

Disclosure: S. Ulysse, None; K. Taber, None; J. Williams, None; L. Lorenz, None; C. Feldman, AtlasBio, Pfizer Phar-
maceuticals, BMS Foundation, Health Resources in Action, Illumina, Mestag Therapeutics, Elsevier.
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Background/Purpose: Black patients have higher incidence and severity of systemic lupus erythematosus (SLE) and
worse outcomes as compared to White patients, yet Black patients are significantly underrepresented in SLE clinical trials.
We assessed racial differences in clinical trial perceptions among the largest cohort of predominantly Black patients with
SLE ever assembled in the United States.

Methods: Georgians Organized Against Lupus (GOAL) is a prospective cohort of validated patients with SLE living in
Atlanta. Participants have been surveyed annually since 2012 regarding demographics, SLE natural history, treatment,
healthcare utilization, and psychosocial factors. The 2021 GOAL survey included questions assessing clinical trial knowl-
edge, trustworthy sources of trial information, prior experience with trial recruitment/participation, willingness to participate
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in trials, and the impact of race and gender on participation. Self-reported race was categorized as Black or Non-Black. Sur-
vey responses by race were compared using Chi-squared analyses. Among Black patients, factors associated with willing-
ness to participate in clinical trials were examined using univariable logistic regression.

Results: A total of 708 individuals responded to the 2021 GOAL survey, of whom 80% were Black. Among the remaining
20%, 88% were White, 11% were Asian, and 1% were another race. Compared to non-Black respondents, Black
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respondents were significantly less likely to correctly identify the definition of a clinical trial (34% vs. 72%, p< 0.001) and less
likely to trust their rheumatologist about clinical trial information (90 vs. 96%, p=0.034); Table 1. Black respondents were sig-
nificantly more likely to trust their lupus support group about clinical trial information (26% vs. 11%, p< 0.001) and to prefer
clinical trials involving study staff with racial (24% vs. 10%, p< 0.001) and gender concordance (21% vs. 14%, p< 0.001), as
well as trials targeting the respondent’s racial (30% vs. 12%, p< 0.001) or gender group (26% vs. 20%, p< 0.001). There
was no significant difference in willingness to participate in clinical trials between Black and non-Black respondents (28%
vs. 30%, p=0.10). Younger age, male sex, unemployed or disabled status, federal health insurance, higher disease activity,
and severe damage were associated with willingness to participate in clinical trials among Black respondents (Table 2).

Conclusion:We found that only about 30% of respondents were willing to participate in lupus clinical trials, with similar will-
ingness to participate among Black and non-Black respondents. Efforts must continue to engage those resistant to trial

*Two patients excluded due to missing responses. **Defined as a response of always, usually, or sometimes on the IPC-29: Interpersonal Pro-
cesses of Care Survey. OR=odds ratio; CI=confidence interval; ref=reference; SLAQ=Systemic Lupus Activity Questionnaire; BILD=Brief Index
of Lupus Damage; PROMIS-SF= Patient Reported Outcome Measurement Information System-Short Form.
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participation. Our findings also indicate that clinical trial education, recruitment through lupus support groups, increased
racial and gender diversity of study staff, and race- and gender-specific trials are potential strategies to increase Black
patient recruitment. Age, sex, work status, insurance status, and lupus activity and damage may also play important roles
in clinical trial participation among Black patients. Further studies are needed to validate these findings in other large popula-
tions of Black patients with SLE.

Disclosure: J. Williams, None; G. Bao, None; C. Dunlop-Thomas, None; C. Drenkard, None; K. Schofield, None;
S. Lim, None.
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Background/Purpose: Most persons with systemic lupus erythematosus (SLE) are women, and men with SLE are an
understudied demographic. The purpose of this study was to characterize differences between men and women with SLE
in a U.S. national cohort, including socioeconomic factors, disease manifestations, treatments, healthcare utilization and
barriers to care, and to present racial variations in these characteristics by sex.

Methods:We conducted a retrospective, cross-sectional study of men and women with SLE in the U.S. National Institutes
of Health All of Us Research Program, a national cohort of persons age ≥ 18 years with data repository consisting of partic-
ipant survey and linked electronic health record (eHR) data. A participant from the All of Us Research Program was included
as having SLE if there was any medical billing code for SLE in the eHR. We described and compared characteristics of men
and women with SLE using Chi-squared, Fisher’s exact, and two-sample t-tests, as appropriate. Analyses encompassed
SLE disease manifestations and treatments from eHR data and self-reported socioeconomic and lifestyle factors, including
healthcare literacy, access, and utilization information, from surveys. A P value of ≤ 0.05 was considered statistically signifi-
cant. We described racial variations in disease manifestations, treatments, and domains of healthcare literacy, access, and
utilization stratified by sex.

Results: Of 2,893 persons with SLE, 325 (11%) were men. Men had significantly lower educational attainment and higher
unemployment than women. Men reported significantly less fatigue. Compared to women with SLE, men demonstrated sig-
nificantly more substance use, including more current and former tobacco smoking, and more ever marijuana and cocaine
use. Total cardiovascular events, end-stage renal disease (ESRD), and antiphospholipid syndrome were significantly more
common in men with SLE, and Raynaud’s phenomenon was significantly less common. Men were prescribed hydroxychlor-
oquine, azathioprine and methotrexate significantly less often and tacrolimus significantly more often than women with SLE.
Barriers to healthcare access and utilization were common in both men and women. Men had significantly less confidence in
completing medical forms than women. Total cardiovascular events were common in men of all races.
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Conclusion: Our study demonstrated major social, clinical and treatment differences in men and women with SLE.
Socioeconomic factors acted as significant barriers to healthcare in both sexes. Men also reported less healthcare lit-
eracy, which may exacerbate pre-existing disparities. Refining our understanding of racial differences in men with SLE
will require further large, prospective studies with a focus on recruiting men, who are underrepresented in this disease.
Disclosure: R. Elam, None; D. Ayyala, None; A. Madera-Acosta, None; S. Bell, None; A. Qureshi, None; C. Rice,
None; L. Carbone, None; S. Coughlin, None; H. Shi, None.
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Background/Purpose: Primary care practitioners (PCPs) care for the majority of patients with knee osteoarthritis (KOA).
However, lack of training and access to resources makes it challenging for PCPs to possess the confidence and compe-
tence to effectively manage these patients. To address these barriers, we designed and implemented a free internet-based
program to enhance PCPs’ confidence in their ability to care for patients with or at risk of painful KOA.

Methods:We applied Caffarella’s Integrative Planning Model to design a program which incorporates opportunities for both
asynchronous interactive learning with spaced retrieval, and synchronous sessions for collaborative learning in Communities
of Practice.

The first component of the curriculum is comprised of online modules with evidence-based content aligned with the ACR
2019 Guideline for the Management of Osteoarthritis of the Knee. To stimulate engagement, self-assessment, and learning,
case-based questions focused on recognizing patients at high risk for KOA, distinguishing KOA from other causes of knee
pain, and individualizing patient management, are embedded throughout the modules. After responding, participants
receive immediate feedback. The modules also provide information on how to access curated resources to support
patients’ self-management.

After completion of the online modules, participants receive 1 isomorphic case-based question weekly for 18 weeks to rein-
force learning. In addition, participants who complete the modules are invited to attend Virtual Discussion Groups. These
synchronous remote sessions are led by content experts on topics such as physical therapy, nutrition/weight loss, acupunc-
ture, cognitive behavioral therapy, and the role of surgery. These Virtual Discussion Groups provide participants with oppor-
tunities to raise questions and work through real-world challenges in the management of patients with KOA.

Confidence regarding knowledge and skills relevant to the evaluation and management of patients with KOA is measured
before and after module completion using a standardized instrument. The program went live on 4/5/2022. Initial outcomes
were analyzed with paired t-tests.
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Results: Of the first 327 enrollees, 62% identified as female, almost half focused on primary care, and there was a wide
range of years in clinical practice (Table 1). Of the first 154 to complete the modules, there were statistically significant
improvements in confidence in knowledge, clinical skills, and ability to engage in a discussion and provide education
about KOA (Table 2).
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Feedback on the modules was positive: 98.1% agreed/strongly agreed with the statement: “I would recommend this pro-
gram to others” and 95.5% agreed/strongly agreed that “Overall, the content covered in this activity to date has been useful
and relevant to my scope of practice.”Conclusion: This online program to support PCPs’ evidence-based care for patients
with KOA is feasible, perceived as relevant, and recommended by participants. Interim data show a statistically significant
improvement in participants’ confidence in their ability to provide effective KOA care. Future plans to evaluate the second
and third components of the curriculum are ongoing.
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Background/Purpose:Musculoskeletal Ultrasound (MSUS) has become widely used in rheumatology practice for diagnosis of
arthritis and procedural guidance. A 2017 survey of adult rheumatology fellowship programs in the United States (US) reports
that 94% provide MSUS training. In contrast, a 2014 survey of US pediatric rheumatology fellows shows that only 20% receive
formal MSUS training. MSUS is advantageous in pediatrics as it does not require radiation or sedation. This study aims to assess
interest in, access to, and barriers to MSUS training in pediatric rheumatology fellowship programs in North America.

Methods: A survey was developed by pediatric rheumatology providers with experience in medical and/or MSUS education
and refined through 7 cognitive interviews. The questions focused on fellows’ interest in, access/barriers to MSUS training,
and program support. Eligible participants included current and recently graduated (< 1 year) pediatric rheumatology fellows
at a North American program. REDCap was used to distribute the anonymous survey electronically in March 2022. Descrip-
tive statistics and bivariate analyses using Design-Based Pearson Chi-Squared tests to account for clustering of fellows by
institution were performed. Nonresponse bias analyses indicated a low likelihood for bias.

Results: Overall response rate was 78% (88/113) (Table 1). Sixty-eight percent of respondents reported some form of
MSUS training, and 86% reported interest in learning MSUS during fellowship. Similarly, 84% of respondents felt MSUS
would be beneficial to their career, citing improved confidence in diagnosis of arthritis and clinical skills (85%) as well as

Table 1. Response Rate and Demographics
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improved accuracy with joint injections (82%) as potential benefits (Figure 1). Fourteen percent did not see benefit in MSUS
for their career, with the greatest perceived barrier being lack of time (50%). Of those with MSUS training, 23% reported
adult-only MSUS education. Only 36% of respondents indicated their program had a formal MSUS curriculum. Two-thirds
(63%) of respondents felt that MSUS training should be formally included as part of the pediatric rheumatology fellowship
curriculum. Major barriers to MSUS training during fellowship included lack of MSUS-trained faculty (48%), lack of time
(45%), and lack of hands-on MSUS sessions (41%) (Figure 2). Those who had access to MSUS training were significantly
more interested in MSUS than those without (p=0.004).

Conclusion: This study demonstrates that North American pediatric rheumatology fellows have a strong interest in learning
MSUS, but they face significant limitations in accessing MSUS training. Perceived barriers include lack of MSUS-trained fac-
ulty, time and access to hands-on training. Fellows and recent graduates with MSUS training during fellowship had greater
interest in MSUS compared to those without. This suggests MSUS exposure during fellowship plays a key role in garnering
interest and filling the need for more MSUS-trained faculty. MSUS training is of value to pediatric rheumatology fellows and
should be incorporated into fellowship curriculum, however, implementation remains a challenge.

Disclosure: M. Perron, None; S. Ziniel, None; M. Curran, Novartis; J. Bloom, None; P. Vega-Fernandez, None;
H. Benham, None; K. Torralba, None; D. De Ranieri, None; C. Lin, None.

Figure 2. Perceived Barriers to MSUS Training During Fellowship Among Current and Graduated Fellows (n=87)

Figure 1. Perceived Benefits of MSUS to a Career in Pediatric Rheumatology Among Current and Graduated Fellows (n=74)
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Background/Purpose: Faulty synthesis of information due to Cognitive Errors (CEs) is the most common cause of incorrect
medical decision making. Medical education often focuses on improving trainee knowledge and data gathering but fails to
improve trainee information synthesis. To address this gap in medical training, a quality improvement (QI) curriculum was
implemented in a rheumatology fellowship training program on CE recognition and mitigation strategies. The project
assessed whether formal training in CEs would improve trainee recognition of bias and patient care.

Methods: Six rheumatology fellows created and participated in this project. Fellows completed surveys weekly from
11/2021 - 5/2022. Survey questions assessed time spent considering/discussing CEs over the preceding week, types of
CEs considered, and frequency of negative or positive impact of metacognition (not at all, very little, somewhat, or a great
deal). Examples were required if “a great deal” of positive impact was selected.

Figure 1. Survey Results Demonstrating Fellow-Reported Active CE Metacognition Across All PDSA Cycles
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Data were collected and analyzed at baseline (11/6/21 - 11/26/21) and over three Plan-Do-Study-Act (PDSA) cycles as fol-
lows: PDSA1 (11/27/21 - 1/21/22), in which fellows received a lecture on CEs and metacognition; PDSA2 (1/22/22 -
2/18/22), in which fellows reflected on initial survey data and created a case-based teaching session about CE for fellows at
other institutions; and PDSA3 (2/19/22 - 5/6/22), in which fellows practiced identifying infrequently reported biases in real-life
cases as a group, learned de-biasing strategies, and created their own mnemonics to remember common types of CE.

Our primary aim was to increase the percentage of responses indicating that consideration of CE positively impacted patient
care “somewhat” or “a great deal” to greater than 50%. We used Fisher’s exact test to compare outcomes from before ver-
sus after achieving our aim.

Results: We received 80 of 137 (58.4%) potential weekly responses and met our primary aim during PDSA2 (76.5%) and
PDSA3 (72.2%), increased from baseline (36.4%) and PDSA1 (42.1%) (Figure 1). Fellows were more likely to report that
CE metacognition positively impacted patient care and were more likely to perform CE metacognition on more than half of
weekdays during PDSA cycles with active engagement (PDSA2/3) compared with passive engagement (baseline/PDSA 1)
(p = 0.004 and p – 0.017 respectively). There was a significant increase in fellow recognition of cognitive errors due to per-
sonal attributes (44% versus 13%, p = 0.006) (Table 2). Fellows reported numerous examples of positive patient care
impacts resulting from the consideration of CEs (Table 3).

Table 1. Fellow-Reported Cognitive Error Metacognition and Perceived Negative Impacts in Baseline and PDSA1 time periods versus PDSA2 and
PDSA3 time periods.
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Conclusion: A fellow-driven curriculum increased fellow recognition of CEs and identification of positive patient outcomes
resulting from use of debiasing strategies. This curriculum achieved the highest level of Miller’s pyramid, as evidenced by fel-
lows’ examples of how their actions improved patient outcomes. The most benefit was seen during periods of active fellow
engagement versus passive learning. This is the first study in rheumatology to demonstrate a positive impact in patient care
from a curriculum on CE.

Table 2. Fellow-Reported Instances of Cognitive Error Discussions Impacted Patient Care “A Great Deal.”
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Background/Purpose: The SARS-COVID-19 pandemic has had a substantial, predominantly negative impact on rheuma-
tology training and on overall trainee well-being. During the early stages of the pandemic, from March 2020 to August 2020,
it was found that in-person rheumatology visits decreased by 10.9% and rheumatology telemedicine visits increased from
0% to 12.1%. Trainees and faculty have had to teach virtual care without formal training in video visit communication and
clinical skills and lack of well-developed video visit entrustable professional activity guidelines.

Methods: We developed 4 rheumatology video visit scenarios to be used in the rheumatology observed clinical skills exam
(ROSCE). The visits were designed to be follow-up visits and the patients’ background history was provided. The cases
were gout with recent exacerbation, stable rheumatoid arthritis, fibromyalgia and osteoporosis.

Each trainee completed pre and post ROSCE surveys where they reported self-assessments regarding telemedicine, self-
perceived clinical knowledge in the ROSCE clinical cases. The t quality of the ROSCE cases and self-reported future video
visit practice opportunities were also analyzed. Feedback was provided by standardized patients and by faculty after incor-
porating specific telemedicine milestones as suggested by the ACR and the ACGME.

Virtual OSCE cases with standardized patient demographics

2194



Results: 22 trainees (17 residents and 5 rheumatology fellows) complete the ROSCE. Evaluations from 100% of participants
were obtained. Standardized patient assessments and ROSCE faculty assessment of trainees demonstrated a high degree
of quantitative and qualitative concordance. Trainees excelled at verbal, non verbal communication skills and on information
gathering but needed improvement on telemedicine focused physical exams and on specific case related counseling of the
patients.

In debrief, 62% of the trainees reported having no prior training on telemedicine, but 91% had previous experience
with OSCEs. 100% of trainees felt that the experience met their expectations, with 95% reporting that the instructions were
clear, and time was adequate for each case. 81% of the trainees felt that the cases were between average to good quality.
Most trainees evaluated the fibromyalgia (3.85/5) and gout cases (3.77/5) as the cases with the self-perceived higher quality.

Trainee Evaluation of OSCE

Representative trainee comments organized by themes from Post-OSCE survey
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60% of trainees felt that video visits would be relevant to their future clinical career. 87% of trainees reported that the exercise
allowed them to self-reflect on areas of improvement.

Conclusion: The rapid deployment and continued patient use of video visits necessitates the need to develop standardized
assessments. Our ROSCE, allowed trainees an opportunity to practice and demonstrate virtual visit skills and provided a
novel assessment tool to address specific knowledge and clinical skills gaps for synchronous video visits. We recommend
that training programs incorporate video visit ROSCE for trainee assessments into the curriculum

Disclosure: I. Priyanka, None; C. Emilie, None.
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Background/Purpose: Few treatments are available for patients with glucocorticoid-dependent polymyalgia rheumatica
(PMR). Interleukin-6 antagonists deserve evaluation in active glucocorticoid-dependent PMR.

Our objective was to compare the efficacy of tocilizumab vs. placebo in patients with glucocorticoid-dependent polymyalgia
rheumatica.

Methods: Design, Setting, and Participants. This double-blind parallel-group placebo-controlled randomized clinical trial
enrolled 101 patients at 17 hospitals in France from February 2017 to October 2019; last follow-up was in November 2020.
Inclusion criteria were persistent disease activity (CRP PMR-AS >10) and prednisone ≥10 mg/day. Tocilizumab was
donated by Roche and by Chugai.

Interventions. Patients were randomly assigned to intravenous tocilizumab (8 mg/Kg) (n=51) or placebo (n=50) every
4 weeks for 24 weeks, combined with predefined standardized oral prednisone tapering.
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Main Outcomes and Measures. The primary efficacy endpoint was CRP PMR-AS< 10 (Min=0-Max 100 with higher values
indicating greater activity, no MCID defined) combined with either prednisone ≤5 mg/day or a ≥10-mg prednisone decrease
at week 24. There were 11 secondary outcomes assessed at week 24 included in this report, including disease activity and
proportion of patients who were no longer taking prednisone.

Results: Of the 101 patients randomized (mean age, 67.2 years; 68 [67.3%] females), 100 (99%) received at least one infu-
sion and 100% completed the trial. The primary endpoint was achieved in 67.3% and 31.4% of patients in the tocilizumab
and placebo groups, respectively ( adjusted relative risk, 2.3; 95% confidence interval [95%CI]: 1.5 to 3.6; P< 0.001). Of
11 reported secondary endpoints at week 24, seven showed significant differences favoring tocilizumab including mean
CRP PMR-AS score (7.5 [95% CI, 5.4 to 9.6] vs. 14.9 [95% CI, 11.4 to 18.4]; adjusted difference, 7.5 with 95%CI 3.8 to
11.2; P< 0.001) and proportion of prednisone-free patients (49.0% vs. 19.6%; adjusted relative risk, 2.5; 95%CI: 1.8 to
3.5; P< 0.001). The most frequent adverse events were infections, experienced by 23 (46.9%) patients in the tocilizumab
group and 20 (39.2%) in the placebo group.
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Conclusion: Among patients with active polymyalgia rheumatica despite prednisone therapy, tocilizumab, compared to a
placebo, resulted in a significantly greater proportion of patients achieving a CPR PMR-AS< 10 with reduced prednisone
requirements at week 24. However, additional trials are needed to confirm efficacy and to determine the balance of potential
benefits and harms.

Disclosure: V. Devauchelle, Pfizer, Novartis, AbbVie/Abbott, Novartis, Bristol-Myers Squibb(BMS), Roche-Chugai,
Galapados; G. CARVAJAL ALEGRIA, Roche-Chugai; E. Dernis, AbbVie/Abbott, Amgen, Bristol-Myers
Squibb(BMS), Janssen, Nordic Pharma France, Novartis, UCB; C. Richez, AbbVie/Abbott, Amgen, AstraZeneca, Bio-
gen, Bristol-Myers Squibb(BMS), Galapados, GlaxoSmithKlein(GSK), Eli Lilly, Novartis, Pfizer; M. Truchetet, AbbVie/
Abbott, Pfizer, Eli Lilly, Galapados; D. Wendling, AbbVie/Abbott, Bristol-Myers Squibb(BMS), Merck/MSD, Pfizer,
Roche, Amgen, Nordic Pharma, UCB, Novartis, Janssen, Eli Lilly, Sandoz, Galapados, Grunenthal; E. TOUSSIROT,
None; a. Perdriger, None; j. gottenberg, AbbVie, Bristol Myers Squibb, Galapagos, Gilead, Lilly, MSD, Novartis, Pfi-
zer; R. FELTEN, Novartis, AbbVie/Abbott, Bristol-Myers Squibb(BMS), Janssen, Eli Lilly, Nordic Pharma, Merck/
MSD, MEDAC, Pfizer, Sanofi, UCB;B. Fautrel, Pfizer, Novartis, Roche, Sanofi-Aventis, SOBI, UCB; l. chiche, Novartis,
Bristol-Myers Squibb(BMS); P. HILLIQUIN, None; C. Le Henaff, None; B. Dervieux, None; G. Direz, Novartis, Roche,
Sanofi; I. Chary-Valckenaere, None; D. CORNEC, None; D. Guellec, None; T. MARHADOUR, None; E. Nowak,
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Background/Purpose: Polymyalgia Rheumatica (PMR) is a common inflammatory disease in elderly persons whose path-
ogenesis is unclear. Glucocorticoids are the first-line drugs for patients with PMR, but resulting in numerous side effects. As
JAK kinase contributes to the inflammatory response, we explore whether JAK-inhibitor tofacitinib can treat patients
with PMR.

We aimed to explore the pathogenetic features of PMR. We assessed the efficacy and safety of tofacitinib in patients with
PMR (ChiCTR2000038253).

Methods: The gene expression profiles were analyzed in peripheral blood mononuclear cells (PBMCs) in patients with newly
diagnosed PMR and sex-matched healthy controls (HC) by RNA sequencing and were confirmed by RT-PCR.

Patients with newly diagnosed PMR were randomized to tofacitinib (5mg bid) group and Glucocorticoids (Pred 15mg/day,
gradually tapered) group. All PMR patients underwent clinical and laboratory examinations at 0, 4, 8, 12, 16, 20, and
24 weeks, and PMR activity disease scores (PMR-AS) were also calculated. The primary endpoint was the proportion of
patients with PMR-AS≤10 at weeks 12 and 24. Secondary endpoints: PMR-AS score, CRP, and ESR at weeks 12 and 24.
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Results: The gene expressions of PBMCs in 11 patients with newly diagnosed PMRwere significantly different from those in
20 HC by RNA sequencing (Figure 1A). GO and KEGG analysis demonstrated that inflammatory response and cytokine-
cytokine receptor interaction were the most remarkable pathways (data not shown). There were markedly expanded IL6R,
IL1B, IL1R1, JAK2, TLR2, TLR4, TLR8, CCR1, CR1, S100A8, S100A12, and IL17RA expressions (Figure 1B, C). Those
genes may trigger the JAK signaling.

Fig 1
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27 patients with newly diagnosed PMR received the tofacitinib and 25 patients received glucocorticoid. No significant differ-
ence in gender ratio and age was found between the two groups. The baseline of PMR-AS was comparable in tofacitinib
(19.02±5.98) and glucocorticoid group (21.38±5.52). At weeks 12 and 24, all patients in both groups had PMR-AS< 10.
PMR-AS, CRP, and ESR were all significantly decreased at weeks 12, and 24 in both groups (Figure 2).

Only one patient in tofacitinib group did not respond well after 12 weeks, and one patient in glucocorticoid group did not
respond well after 16 weeks. One patient had a mild urinary infection after 4 weeks treatment of tofacitinib, and recovered
quickly to antibiotic without treatment interruption of tofacitinib. One patient had an increased blood pressure after 2 weeks
treatment of glucocorticoid, falling back to normal level after additional antihypertensive therapy.

Conclusion: Many inflammatory genes associated with JAK signaling were increased in patients with PMR, suggesting an
important role of JAK signaling in the development of PMR disease. We found that tofacitinib effectively treats patients with
PMR as glucocorticoid does. No severe side effects were found in 24 weeks period treatment of tofacitinib.

Disclosure: X. Ma, None; F. Yang, None; J. Lin, None; W. Chen, None.
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Background/Purpose: Immune checkpoint inhibitors (ICIs) have revolutionized cancer therapy but can result in off-target
toxicities known as immune-related adverse events (irAEs). With increased use of ICIs, ICI-associated pneumonitis (ICI-
pneumonitis) has been more commonly recognized and can be fatal. We sought to identify predictors for the development
of ICI-pneumonitis with a focus on pulmonary specific risk factors.

Methods: We conducted a retrospective cohort study of patients with ICI treatment for cancer at a tertiary referral hospital
from 2015 to 2019. ICI-pneumonitis was determined by the treating physician with corroboration via an independent

Fig 2
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physician specialist with expertise in irAEs and exclusion of alternative etiologies prior to case inclusion. Controls were
patients treated with ICI without a diagnosis of ICI-pneumonitis. The most proximal chest CT imaging within 3 months prior
to ICI therapy was reviewed. Chi-squared tests for categorical data, Student’s t-tests for continuous data, and univariate
logistic regression were used for statistical analysis.
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Results: We analyzed 45 cases of ICI-pneumonitis and 135 controls (Table 1). Patients with abnormal baseline chest CT
imaging (emphysema; bronchiectasis; reticular, ground glass and/or consolidative opacities) (Table 2) had increased risk
for ICI-pneumonitis (OR 3.41, 95%CI: 1.68 – 6.87, p = 0.001). Patients with baseline hilar and/or mediastinal lymphadenop-
athy had a two-fold higher risk for ICI-pneumonitis (OR 2.02, 95%CI 1.01 - 4.04, p = 0.046). There was also an association
between development of ICI-pneumonitis with that of prior thoracic radiation (OR 2.22, 95%CI: 1.07 – 4.60, p = 0.032) and
chronic obstructive pulmonary disease (COPD) and/or emphysema on imaging (OR 2.27, 95%CI: 1.14 – 4.54, p = 0.020).
Patients with gastroesophageal reflux disease (GERD) had increased risk for ICI-pneumonitis (OR 3.83, 95%CI: 1.90 –

7.70, p = < 0.0001). Other potential risk factors including race, primary malignancy, smoking history, inhaled corticosteroid
use, and diagnosis of another irAE were not statistically significant (Table 3). Twenty-five percent of all patients (32/124 total;
13/26 cases, 19/98 controls) had abnormal baseline chest CT consistent with chronic lung disease without a documented
diagnosis. All patients with ICI-pneumonitis patients were treated with systemic corticosteroids with 22% (10/45) requiring
prolonged taper or multiple courses. Eighty percent (8/10) of the patients requiring extended steroid therapy had comorbid
pulmonary disease and/or abnormal baseline chest imaging.

Conclusion: Patients with baseline chest CT abnormalities, suggesting the presence of undiagnosed ILD, GERD, prior radi-
ation or COPD, were at increased risk for developing ICI-pneumonitis. The large proportion of patients with baseline radio-
graphic abnormalities without a clinical diagnosis of chronic lung disease highlights the importance of timely,
multidisciplinary evaluation prior to ICI initiation. Future research should assess the safety and outcome of ICI use for patients
with autoimmune lung disease as well as best practices for identification of high-risk patients prior to consideration of ICI
therapy.

Disclosure: D. Stahlbaum, None; R. Jablonski, None; M. Strek, None; P. Reid, provisional patent.
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Background/Purpose: Interstitial lung disease (ILD) is a disease of lung parenchyma manifesting with inflammation and
fibrosis. Interstitial lung disease (ILD) is a frequent complication of rheumatic diseases (RDs) but other types exist. Bio-
markers can help differentiate between ILD subtype and predict prognosis. The objectives of our study were to 1) compare
baseline cytokine levels between ILD subtypes, 2) evaluate baseline differences in cytokines between ILD patients exhibiting
progressive phenotype and those without progression, and 3) evaluate differences between progressors and non-
progressors within each ILD subtype.

Methods:We quantified 27 cytokines using Multiplex assay in peripheral blood samples from 234 patients with ILD (chronic
hypersensitivity pneumonitis [cHP], RD-ILD, idiopathic pneumonia with autoimmune features [IPAF], idiopathic pulmonary
fibrosis [IPF], and unclassifiable ILD [uILD]). Patients who were not on treatment (n=74) during sample collection were
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evaluated separately. Pairwise comparisons using Tukey method were performed to assess significant differences in cyto-
kine levels between ILD subtypes. Multivariable logistic regression was performed to evaluate cytokine impact on the odds
of progression. Student’s t-test was employed to evaluate differences in cytokine levels between progressors and non-
progressors within each ILD subtype. As an exploratory analysis, multivariable logistic regression was utilized to evaluate
cytokines predicting having an inflammatory ILD type (cHP and RD-ILD) as opposed to predominantly fibrotic (IPF) type.

Results: We found that baseline IL-17 level differed significantly between RD-ILD, IPF, and IPAF, being highest in RD-ILD
and lowest in IPAF. Additionally, higher IL-13 level was strongly associated with increased odds of non-progression in our

Figure 2. Cytokine level differences between ILD subtypes; (a) IL-17 level differs significantly between IPAF and RD-ILD and between RD-ILD and
IPF in untreated cohort; (b) IL-17 differs significantly between IPAF and RD-ILD and IL-1-RA level differs significantly between IPAF and uILD in total
cohort. [Log - natural log, IL – interleukin, cHP – chronic hypersensitivity pneumonitis, IPAF – interstitial pneumonia with autoimmune features, IPF –
idiopathic pulmonary fibrosis, RD-ILD – rheumatic disease associated ILD, uILD – unclassifiable ILD].

Figure 1:Mean IL-13 level comparison by progressor status for each ILD subtype, untreated patient cohort. IL-13 – interleukin 13, ILD – interstitial
lung disease, cHP – chronic hypersensitivity pneumonitis, IPAF – interstitial pneumonia with autoimmune features, IPF – idiopathic pulmonary
fibrosis, RD-ILD – rheumatic disease associated ILD, uILD – unclassifiable ILD.
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cohort (odds ratio 0.41, 95% confidence interval 0.20-0.85), with the levels being similar in non-progressors in all ILD types
evaluated. FGF-b, GM-CSF, IL-12, and IL-17 were associated with greater odds of having inflammatory ILD type, rather
than predominantly fibrotic type, even after adjusting for fibrosis severity and usual interstitial pneumonia radiographic
pattern.

Conclusion: Investigations of biomarker differences between ILD subtypes is important, as accurate classification of ILD
has clinical implications for treatment and management. IL-13 may be a useful biomarker predicting ILD stability. Further
research is warranted to investigate cytokine levels within progressive and non-progressive ILD phenotypes with the goal
of identifying biomarkers predicting progression and elucidating underlying pathogenesis. Future larger scale, prospective
studies may help address both of these goals.

Disclosure: E. Joerns, Pfizer, Inc; D. Karp, None; J. Sparks, Bristol Myers Squibb, AbbVie/Abbott, Amgen, Boehrin-
ger Ingelheim, Gilead, Inova Diagnostics, Janssen, Optum, Pfizer; T. Adams, None; U. Makris, None; C. Newton,
Boehringer-Ingelheim.
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Background/Purpose: Sarcoidosis is a systemic, non-caseating granulomatous disease driven by a dysregulated immune
response to environmental antigens. A wide range of clinical manifestations coupled with unpredictable clinical courses
makes studying sarcoidosis challenging. Diagnosis relies on imaging and biopsy and treatment typically includes steroids.
Recently, JAK inhibitors have been utilized as steroid-sparing therapies for cutaneous and pulmonary sarcoidosis, however
the mechanism is unclear. We present a meta-analysis of 20 clinical transcriptome studies which establishes a shared tran-
scriptional landscape of sarcoidosis, prioritizes candidate biomarkers, explores perturbed pathways and studies the
JAK/STAT pathway.

Methods: We searched publicly available transcriptome data repositories for clinical sarcoid datasets with healthy controls
and at least 3 biological replicates evaluated with transcriptome analysis and found 20 studies (14 microarray and 6 RNA-
seq), comprising 316 sarcoid patients and 383 healthy controls. The majority of samples came from peripheral blood;
tissue-based samples included lung, skin, anterior orbit, lacrimal gland and lymph nodes. We performed differential gene
expression on each of the 20 studies independently with Limma (microarray) and DESeq2 (RNAseq). Results were merged
for the 17,705 genes that were evaluated by at least 9 of the studies. For microarray studies, data from the probe with lowest
adjusted p-value and largest absolute fold change (FC) was selected. Genes were selected for pathway enrichment analysis

2205



if at least 10 studies identified them as differentially expressed. Candidate biomarkers were genes that were consistently dif-
ferentially expressed in both tissue and peripheral samples with a fold change magnitude of at least 1.5x. Pathway enrich-
ment analysis was performed with Reactome.

Results:We prioritized 2,349 genes that were differentially expressed in the majority of our datasets. Unsupervised cluster-
ing of these studies (FC data) showed a distinct difference between peripheral and tissue sample types. Of the 18 biomarker
candidates, some have been associated with sarcoidosis (STAT1, ITGA6, LEF1) and others have been reported in tubercu-
losis (GBP5, ANKRD22), however, many have not yet been associated with sarcoidosis (RHOH, SPTBN1, UBASH3A).
Pathway enrichment identified significant perturbation of interferon signaling (IFNγ, IFNα/β) and antigen presentation which
supports two established mechanisms of sarcoid pathophysiology: an abnormal TH1 response and existence of MHC risk
alleles. Qualitative exploration of the JAK/STAT pathway (Fig 1) shows a predominant upregulation of the pathway, most
strongly in STAT1 and JAK2.

Conclusion: This meta-analysis summarizes the current transcriptional landscape of sarcoidosis, including pathophysiol-
ogy, biomarkers and therapeutics targeting the JAK/STAT pathway. We suspect JAK2 is an important therapeutic target,
by disrupting the JAK/STAT component of TH1 response, and anticipate that there may be therapeutic modulation of other
JAKs that attenuate other arms of the adaptive immune system.

Disclosure: I. Lindquist, None; J. Rosenbaum, Abbvie, Gilead, Novartis, Horizon Therapeutics, Eli Lilly, Celgene, Pfi-
zer, UpToDate, Revolo, Priovant, Corvus, Affibody; M. Friedman, revolo.

Fig 1. Core members of the JAK/STAT pathway are significantly differentially expressed in sarcoidosis: Meta-analysis of 11 JAK/STAT pathway
genes show significantly differential expression (•). Red indicates higher expression in sarcoid compared to control (log2FC = L2FC). Samples
are clustered based on euclidean distances computed from L2FC data and notably peripheral samples cluster together and tissue samples (from
any organ) cluster together. STAT1 is most notably upregulated. JAK2 is most consistently upregulated among all cell surface kinases of this path-
way. STAT4 shows a distinct pattern of upregulation in tissue and down regulation in peripheral samples. 
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Background/Purpose: The inciting factor or antigen exposure that initiates sarcoidosis remains unknown. However, an
infectious trigger such as Mycobacterium spp. or Propionibacterium acnes infection may play a role.

The Bacille Calmette-Guérin (BCG) vaccine is a live strain ofMycobacterium bovis developed to protect against tuberculosis
(TB) and other mycobacterial infections. It also exerts additional benefits, such as protection against other respiratory ill-
nesses and reduction in overall childhood mortality.

Denmark started a national BCG immunization program in 1946, during which time the vaccine was routinely administered
to all children. This program precipitously declined in 1983 (affecting those born in 1976) and officially ended in 1986, due
to a decrease in TB prevalence. Given the evidence for a potential infectious trigger of sarcoidosis (including Mycobacte-
rium), and the protection and long-lasting trained immunity conferred by BCG vaccination, sarcoidosis rates may be
reduced in BCG vaccinated patients.

Methods: We performed a registry-based incidence study on persons born between the years of 1970-1981 in Denmark
using the Danish Civil Registration system and linked population health registries. We determined the incidence of sarcoid-
osis from 1995-2016 for people born between 1970-1981 based on ≥2 ICD-10 codes for sarcoidosis (D86) separated by
≥14 days. We calculated the incidence rate (IR) of sarcoidosis by birth year and sex. We used a Poisson model to calculate
the incidence rate ratio (IRR) of sarcoidosis in BCG non-vaccinated vs vaccinated people, adjusting for birth year, age, and
calendar year. BCG vaccination status was assigned based on birth year: people born before 1976 were very likely to
receive the BCG vaccine and people born in or after 1976 were very unlikely to receive the BCG vaccine.

Figure 1: Sarcoidosis incidence rate by year (A) and by sex (B).
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Results: Between 1995 and 2016 there were 11,199 incidence cases of sarcoidosis. The IR of sarcoidosis varied by year
and sex, with an increase in cases in 2008 and a higher incidence among young males (Figure 1A and 1B). The IR of sarcoid-
osis was increased for those born in, or after, 1976 compared with those born before 1976 (the birth year corresponding to
when BCG vaccination uptake precipitously declined) (Figure 2A). The increased incidence of sarcoidosis after 1976 was
largely attributed to men (Figure 2B). The IRR for men in the years after BCG vaccination was stopped compared with
men in the years before vaccination was stopped was 1.22 (95% confidence interval [CI] 1.02-1.45). In women, the IRR
was 1.08 (95% CI 0.88-1.31, p=0.465). The cumulative incidence probability curves show an increased incidence of sar-
coidosis in male patients born during low BCG vaccination use compared with male patients born during high BCG vaccina-
tion use (Figure 3A). This was not seen for female patients (Figure 3B).

Conclusion: Our study showed that BCG vaccination has an effect on the incidence rate of sarcoidosis in men, but not in
women. The effect of BCG vaccination cannot be fully separated from the effect of calendar year, so the results must be
interpreted with caution. However, these data support a potential protective effect of BCG vaccination, at least in men,
against the development of sarcoidosis.

Disclosure: M. Baker, None; E. V�ag�o, None; S. Tamang, None; E. Horv�ath-Puh�o, None; H. Sørensen, None.

Figure 3: Cumulative incidence probability of sarcoidosis in men (A) and women (B).

Figure 2: Incidence rate of sarcoidosis by birth year between age 25-35 (A) and by birth year and sex between age 25-35 (B).
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Rheumatology and Spine Diseases, Centre of Head and Orthopedics, Copenhagen University Hospital Rigshospitalet,
Glostrup, Denmark, 8Department of Rheumatology, Odense University Hospital, Odense, Denmark, Odense, Denmark,
9Center of Rheumatic Research Aalborg, Department of Rheumatology, Aalborg University Hospital, Aalborg, Denmark,
10Department of Rheumatology, Frederiksberg Hospital, Copenhagen, Denmark, 11Department of Rheumatology,
Zealand University Hospital, Køge, Denmark, 12North Denmark Regional Hospital, Hjørring, Denmark, 13Department of
Rheumatology, Slagelse Hospital, Slagelse, Denmark, 14Department of Rheumatology, Vejle Hospital Lillebælt, Vejle,
Denmark, Odense, Denmark, 15Department of Rheumatology, Esbjerg Hospital, Esbjerg, Denmark, 16Department of
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18ZiteLab ApS, Frederiksberg, Denmark, 19Rigshospitalet, Glostrup, Denmark, 20Rigshospitalet, Glostrup, Virum,
Denmark
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Background/Purpose: In routine care, biosimilar-to-biosimilar infliximab switching may occur to save costs (=non-medi-
cal switching). Previous studies have investigated the efficacy and safety of switches from originator infliximab to a
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corresponding biosimilar in patients with inflammatory rheumatic diseases (1). However, the outcomes after switching from
one infliximab biosimilar to a second infliximab biosimilar remain scarcely investigated. Denmark has recently conducted a
nationwide mandatory infliximab biosimilar-to-biosimilar switch. In this study, we aimed to investigate the effectiveness of
switching infliximab biosimilars CT-P13-to-GP1111 among patients with rheumatoid arthritis (RA), psoriatic arthritis (PsA)
and axial spondyloarthritis (AxSpA), including patients who had previously switched from originator (originator-experienced)
to CT-P13 as well as patients who were originator-naïve.

Figure 1. Kaplan-Meier plots of crude treatment retention rates in GP1111 treated patients (A. Originator-naïve and B. Originator-experienced
switchers)*
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Methods: Observational cohort study based on DANBIO registry linked with national patient registries (to identify prior
comorbidities). Patients with RA, PsA or AxSpA who performed a biosimilar-to-biosimilar switch from CT-P13 to GP1111
between April 1st 2019 and February 1st 2020 were included. Patient were divided into two groups: originator-naïve and
originator-experienced. Main outcomes in the two groups were one-year GP1111 treatment retention (Kaplan Meier “drug
survival curves”) and changes in disease activity 4 months before versus 4 months after switch in individual patients. Also,
we identified clinical factors at baseline (=at time of switch) associated with withdrawal (multivariable Cox-regression analy-
ses with Hazard Ratios (HR) including originator treatment history).

Results: Of 1,605 patients (685 RA/314 PsA/606 AxSpA, median disease duration 9 years, 37% in CDAI/ASDAS remis-
sion), 1,171 were originator-naïve (Table 1).

One-year retention rates of GP111 were 83% (95% confidence interval (CI): 81-85%) and 92% (90-95%) for the originator-
naïve and originator-experienced, respectively (Figure 1). Changes in disease activity 4 months pre- and post-switch were
close to zero for all disease activity measures (e.g. DAS28, ASDAS, VAS pain, not shown).

Factors associated with higher GP1111 retention rates were being originator-experienced compared to originator-naïve in
RA (HR=0.4 (95%CI:0.2-0.7)) and PsA (HR=0.2 (0.1-0.8)), but not in AxSpA: HR=0.6 (0.3-1.2), and lower disease activity
at baseline (Table 2).

Conclusion: In this real-world observational study of >1,500 patients with inflammatory arthritis, one-year retention follow-
ing a mandatory nationwide infliximab biosimilar-to-biosimilar switch was high. Retention was higher in originator-
experienced and in patients with low disease activity, suggesting outcomes to be affected by patient- rather than drug-
related factors.

Disclosure: H. Nabi, Sandoz (Hexal); O. Hendricks, Pfizer, AbbVie/Abbott, Eli Lilly; D. Jensen, None; A. Loft, AbbVie,
Eli Lilly Denmark A/S, Jannsen-Cilag A/S, Novartis, Pfizer, UCB; J. Pedersen, None; S. Just, None; K. Danebod,
None; H. Munk, None; S. Kristensen, None; N. Manilo, None; A. Colic, None; A. Linauskas, None; P. Thygesen,
None; L. Christensen, None; M. Kalisz, None; N. Lomborg, None; S. Chrysidis, None; J. Raun, None;
M. Andersen, None; F. Mehnert, None; N. Krogh, None; M. Hetland, Sandoz, Novartis, Pfizer, Eli Lilly, Medac;
B. Glintborg, BMS, Pfizer, AbbVie/Abbott.
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Background/Purpose: Sjögren’s syndrome (SS) is a systemic autoimmune disease of unknown etiology characterized by B-
cell hyperactivation, lymphoid infiltration, progressive destruction of exocrine glands, and various extraglandular manifestations.1

Patients with SS have a 15- to 20-fold elevated risk of developing B-cell lymphoma as a life-threatening complication.2 Remibru-
tinib is an oral, covalent, and highly specific inhibitor of Bruton’s tyrosine kinase (BTK).3 BTK is expressed in cells of both adaptive
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and innate immune system including B cells, and is indispensable for B‑cell receptor and Fc receptor signaling. Here we report
24-week safety and efficacy results from a phase 2 proof-of-concept trial of remibrutinib in patients with primary SS.

Methods: This double-blind, randomized, placebo-controlled phase 2 study enrolled patients with moderate to severe SS
with a baseline EULAR Sjögren’s Syndrome Disease Activity Index (ESSDAI) score of ≥5, EULAR Sjögren’s Syndrome
Patient Reported Index (ESSPRI) of ≥5, anti-Ro/SSA antibody positivity ≤3 months prior to screening, and unstimulated
whole salivary flow rate of >0 mL/min. Safety of remibrutinib in patients with SS and its effect on change from baseline in
ESSDAI, salivary flow, and patient reported outcomes (PRO) were evaluated.

Results: Overall, 73 patients were randomized to receive remibrutinib 100 mg bid (n=24), 100 mg qd (n=25), or placebo
(n=24) between Aug 2019 and May 2021. Only 2 patients were men. Mean (SD) age was 51.8 (13.34) years. Groups were
generally balanced for demographic and disease-related baseline parameters. Incidence of adverse events (AEs) was similar
across groups. No severe AE was reported. Infections were the most frequently reported AE by system organ class, with
similar rates in remibrutinib and placebo groups (40.8% and 41.7%; Table 1). No notable liver abnormalities were reported
in any group. Remibrutinib resulted in a statistically significant improvement in ESSDAI score compared with placebo at
week 24 (DESSDAI −2.86, P=0.003 [two-sided; for both regimens combined]) with numerical improvement over placebo
at all time points (Figure 1). Unstimulated salivary flow showed a tendency for improvement with remibrutinib compared to
placebo (Figure 2). Total serum IgG and IgM, but not IgA, declined from baseline but remained in normal range. Anti-SS-A
and -SS-B autoantibodies followed the trend of total IgG. PROs, including ESSPRI, Functional Assessment of Chronic Ill-
ness Therapy-Fatigue, and EuroQol-5 Dimension were similar in remibrutinib and placebo groups.

Conclusion: Remibrutinib had a favorable safety profile; was well-tolerated over 24 weeks in patients with SS. ESSDAI, sal-
ivary flow, and pathologically elevated immunoglobulins as signatures of activity improved. These results suggest BTK inhi-
bition with remibrutinib as the first effective oral disease-modifying therapy for SS. PROs, including ESSPRI, may need longer
duration to demonstrate benefits. Additional studies are warranted to confirm the benefit of remibrutinib treatment in SS.

References

1. Brito-Zeron P, et al. Nat Rev Dis Primers. 2016;2:16047
2. Mariette X, et al. N Engl J Med.2018;378(10):931–939
3. Kaul M, et al. Clin Transl Sci. 2021;14(5):1756–1768
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Novartis.
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Background/Purpose: Genome-wide analyses of gene expression in systemic sclerosis (SSc) skin biopsies have identified
differential responses based on the mechanism of action of the therapy. The heterogeneity of SSc suggest that subset-

Figure 1. A) General outline of drug repositioning pipeline. GSVA is run on microarray datasets for SSc patient cohorts. Significant gene sets for
each gene expression subset are then analyzed in CMAP data to find drugs which regulate these pathways. Drugs found to heavily offset this gene
set dysregulation were then used in our 3D skin-like tissue culture to determine drug specific effects. B) H&E staining of healthy and SSc derived
self-assembled tissues treated with growth media as control (CTRL), growth media added with PI3K inhibitor (PI3K I), or EGFR inhibitor (EGFR
I). C) Tissue thickness measurements of tissues harvested in B (including replicates). *=p < 0.05
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specific gene expression could be used to reposition existing drugs for a personalized medicine approach to treatment. The
goal of this study was to identify small molecules through the Connectivity Map 2.0 (CMAP) database which are predicted to
reverse the gene expression changes observed in SSc skin and test the ability of these small molecules to attenuate fibrosis
in a 3D skin-like model of SSc.

Methods: CMAP data was processed with RMA, quantile normalized, and fit to a multichip linear model. Probes were col-
lapsed as average intensity and formatted for gene fold-change as the ratio of treatment to control intensities. DNA microar-
ray data from Milano et al (GSE9285) was analyzed by Gene Set Variation Analysis (GSVA). Pathways statistically significant
and specific to the inflammatory and fibroproliferative intrinsic subsets of SSc patients were determined. Small molecules
from the CMAP data which regulated pathways specific for each SSc subset were identified and tested in our 3D tissue cul-
ture system, using fibroblasts derived from SSc patients or healthy individuals (Fig. 1A).

Results: Over 600 pathways were statistically significant in the fibroproliferative and inflammatory subsets of SSc patients
using GSVA. Comparison to gene expression profiles in the CMAP database revealed EGFR inhibitors strongly downregu-
late pathways found in the inflammatory subset of SSc patients, while PI3K inhibitors were predicted to downregulate path-
ways in the fibroproliferative subset of SSc patients. Using self-assembled (SA) 3D skin-like tissues containing human dermal
fibroblasts, we found no adverse effects on tissue growth with addition of inhibitor into tissue media. ECM deposition
observed through H&E staining decreased while fibroblasts remained healthy. In SA tissues grown from SSc patient derived
fibroblasts, thickness decreased significantly after treatment with either a PI3K or EGFR inhibitor. SA tissues using fibro-
blasts derived from healthy individuals showed no significant changes in tissue thickness and resembled tissues previous-
ly cultured from commercially available human dermal fibroblasts (Fig. 1 B, C). Immunohistochemical staining shows
EGFR overexpression in SSc compared to healthy tissues. PI3K pathway upregulation has been shown in prior analyses
to be upregulated in patients with SSc. Western blotting and qPCR were performed to determine SSc-specific overactiva-
tion of the pathway in cell culture as well as SA tissues.

Conclusion: We identified multiple small molecule inhibitors that downregulate the gene expression pathways shown to be
highly expressed in SSc skin biopsies. Experimental validation in 3D skin-like tissues constructed from SSc or healthy dermal
fibroblasts showed a marked specific decrease in SSc tissue thickness, suggesting reduced ECM deposition upon exposure.

Disclosure: D. Popovich, None; N. Kosarek, None; R. Parvizi, None; T. Abel, None; M. Huang, None;M. Espinoza,
None; A. Smith, None; S. Shenk, None; J. Garlick, None; M. Whitfield, Bristol-Myers Squibb(BMS), Celdara
Medical LLC.
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Background/Purpose: Systemic lupus erythematosus (SLE) is a multisystem autoimmune disease with significant morbidity
and mortality. Adherence to SLE medications is challenging and estimated as 30-80% for prescribed therapies. Hydroxychloro-
quine, the backbone of SLE treatment, has been associated with very poor adherence. Multiple social factors may affect treat-
ment adherence. The costs of insurance copayment, or copays, may represent a major obstacle to adherence, particularly for
individuals with limited social resources. We investigate the association between SLE medications co-pay and adherence.

Methods: We used an administrative claims dataset (Optum’s de-identified Clinformatics® Data Mart Database) to identify
individuals with incident SLE diagnosis (defined as 2 ICD-9/10 codes within 30 days) between 2010-19 receiving hydroxy-
chloroquine (HCQ), azathioprine (AZA), or mycophenolate mofetil (MMF) and at least 90 days of medication claims data.
We dichotomized copays into low (<$10/30 days) and high (≥$10/30 days). We examined the association between medica-
tion copay and odds of adherence in multivariable-adjusted regression models. Adherence was defined as proportion of
days covered (PDC) ≥80%. We adjusted for demographics, comorbid conditions, and socioeconomic factors including
annual household income and educational attainment.

Results: We identified 12510 individuals (age 54.2±15.5; 88.2% women; 14.9% Black race), of whom 9510 (76%) were on
HCQ and 15% on HCQ and another medication. Median (IQR) 30-day copays were $8 (4, 10) for HCQ, $7 (2, 10) for AZA,
and $10 (5, 20) for MMF. We identified significant associations between higher copays and lower adherence. In our fully
adjusted model, high copays were associated with 39% (95% CI, 0.55-0.68) lower odds of adherence for HCQ; 56% (95%
CI, 0.29-0.65) lower odds of adherence for AZA; and 32% (95% CI 0.49-0.96) lower odds of adherence for MMF.

Graph 2. Copay and Adherence (Proportion of Days Covered) per Medication Class

Graph 1. Odds Ratio of Adherence by Medication Class adjusted for Demographics and Socioeconomic Factors
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Conclusion: In a large, administrative health claims database we identified that increased copays are associated with
reduced adherence to the most commonly used medications for SLE. Incorporating awareness of the burden of copay-
ments and their consequences into health care practice is essential for improving medication access in individuals with this
complex condition.

Disclosure: R. Lomanto Silva, None; G. M Swabe, None; J. W Magnani, None.
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Background/Purpose: Knee osteoarthritis (OA) is a heterogeneous disease characterized by a variety of clinical and molec-
ular phenotypes, for which there exist no widely-available biomarkers. We have previously published a pilot analysis of base-
line peripheral blood cell DNA methylation patterns as biomarkers of future radiographic progression. In the current study,

Table 1
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Figure 1: Performance of peripheral blood DNAmethylation machine learning models to predict future knee OA progression. (A) Receiver operator
characteristic (ROC) curves for full models. (B) ROC curves for parsimonious models following reduction in dataset to 13 CpG sites most frequently
selected during full model development. (C) Relative contribution of individual CpG sites (features) to model predictions in 40 rounds of parsimoni-
ous model development (D) ROC curves for parsimonious models tested on independent datasets including the Johnston County OA project
(JoCoOA) and a previously published OAI buffy coat DNA methylation dataset
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we apply this method to the FNIH OsteoArthritis Biomarkers Consortium (OABC) subcohort of the OAI including pain-,
radiographic-, and dual- (pain+radiographic) progressors compared to nonprogressors and to similarly constructed groups
in the Johnston County Osteoarthritis Project (JoCoOA) and an independent OAI cohort from our prior work.

Methods: Buffy coat DNA was obtained from the OAI cohort from baseline visits of OABC participants (n=554). 500ng of DNA
was bisulfite treated and loaded onto Illumina EPIC arrays then imaged by the Clinical Genomics Center at the OklahomaMed-
ical Research Foundation. Raw data were extracted and BMIQ normalized using the ChAMP package. Elastic net-penalized
generalized linear models (GLMs) were then developed using 40 cycles of a 70%-development, 30%-validation data split. Par-
simonious models were developed by reducing the dataset to include DNA methylation sites selected in ≥10/40 development
rounds (n=13 CpGs). Parsimonious models were tested on an independent radiographic progressor validation cohort from the
JoCoOA, including 85 future progressors (≥1 K/L grade worsening at 48mo or joint replacement) and 56 non-progressors (no-
or within-grade K/L worsening) and on DNAmethylation data from our previous peripheral bloodmethylation work including an
indepdent set of 27 radiographic-only and 28 non-progressors within the OAI.

Results: Baseline buffy coat DNA methylation patterns accurately predicted future radiographic (accuracy 87±0.8% mean
±standard error of mean [SEM], Table 1), pain (89±0.9%), dual radiographic+pain (72±0.7%), and ‘any’ progressors (radio-
graphic, pain, or dual, 78±0.4%). Intriguingly, pain-only and radiographic-only progressors were not distinguishable (accu-
racy 58±1%). The inclusion of demographic characteristics or baseline serum/urine analytes did not alter model
performance. Parsimonious models including the top 13 CpG sites selected during full development had similar accuracy.
Despite differences in the definition of radiographic progression, models still accurately discriminated radiographic progres-
sors from non-progressors in both the JoCoOA (81±0.3%) and OAI (80±0.3%) validation cohorts.

Conclusion: Herein, we evaluated the predictive capability of peripheral blood-based DNA methylation models in a large
cohort of participants with OA (OABC) and confirmed these findings in two independent cohorts. Our data suggest that pain
and structural progression share similar early systemic immune epigenotypes. Further work should focus on evaluating the
pathophysiological consequences of differential DNAmethylation of peripheral blood cell subtypes in individuals with knee OA.

Disclosure: C. Dunn, None; C. Sturdy, None; C. Velasco, None; L. Schlupp, None; E. Prinz, None; V. Izda, None;
L. Arbeeva, None; Y. Golightly, None; A. Nelson, None; M. Jeffries, None.
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Background/Purpose: Tyrosine kinase 2 (TYK2) mediates signaling of Type I IFNs, IL-23, and IL-12, key cytokines involved
in lupus pathogenesis. Deucravacitinib (DEUC) is an oral, selective, allosteric TYK2 inhibitor with a unique mechanism of
action, distinct from Janus kinase (JAK) 1/2/3 inhibitors, and has shown efficacy in psoriasis and psoriatic arthritis. This anal-
ysis assessed the efficacy and safety of DEUC in patients with active SLE.

Methods: This was a 48-week (wk), randomized, double-blind, placebo (PBO)-controlled, phase 2 trial (NCT03252587). Eli-
gible patients met the SLICC criteria, were seropositive (ANA/anti-dsDNA/anti-Sm), and had a SLEDAI-2K score ≥ 6 and ≥ 1
BILAG index A or > 2 BILAG B manifestations from the musculoskeletal or mucocutaneous domain. Patients on standard
background medications were randomized 1:1:1:1 to PBO or DEUC (3 mg BID, 6 mg BID, or 12 mg QD). Oral corticosteroid
tapering to 7.5 mg/day was required from wks 8-20; further tapering was optional from wks 32-40. The primary endpoint
was the proportion of patients achieving SLE responder index (SRI[4]) at wk 32. Key secondary endpoints at wk 48 included
SRI(4), BILAG-based Composite Lupus Assessment (BICLA), Lupus Low Disease Activity State (LLDAS), decrease of
≥ 50% from baseline Cutaneous Lupus Erythematosus Disease Area and Severity Index (CLASI-50), and change from base-
line in active (tender and swollen) joint count.
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Results: A total of 363 patients were randomized, with baseline demographic and disease characteristics similar across
treatment groups. Of randomized patients, 275 (76%) completed 48 wks of treatment. The primary endpoint at wk
32 was met, with significantly greater proportion of patients in DEUC 3 mg BID and 6 mg BID groups vs PBO achieving
SRI(4) responses (PBO: 34.4%; DEUC 3 mg BID: 58.2%, P=0.0006; DEUC 6 mg BID: 49.5%, P=0.021; DEUC 12 mg
QD: 44.9%, P=0.078). SRI(4) response was sustained across all DEUC groups up to 48 wks (Figure). At wk 48, the DEUC
3 mg BID group demonstrated statistical significance in BICLA, LLDAS, CLASI-50, and active joint count, and the two other
DEUC groups demonstrated clinically meaningful differences vs PBO (Figure). Rates of adverse events (AEs), serious AEs,
and AEs of interest were similar between DEUC and PBO groups (Table). Most common AEs (≥10%) with DEUC were
upper respiratory tract infection, nasopharyngitis, headache, and urinary tract infection. No deaths, major cardiac events,
thrombotic events, systemic opportunistic infections, or active tuberculosis occurred. Malignancies were rare with similar
rates across all groups. No meaningful abnormalities in mean levels of hematology and chemistry laboratory parameters
were observed.

Conclusion: In patients with active SLE, DEUC showed statistically significant and sustained clinical efficacy in SRI
(4) responses versus PBO and was well tolerated. All secondary endpoints were achieved or meaningfully improved with
DEUC treatment at wk 48, including SRI(4), BICLA, LLDAS, CLASI-50, and change in active joint count. DEUC shows prom-
ise as a novel therapy for SLE and warrants further investigation in phase 3 trials.
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Background/Purpose: A leading cause of mortality in SLE is cardiovascular disease (CVD) through accelerated atheroscle-
rosis: the build-up of cells and lipids in the vascular wall.

Methods: Subclinical atherosclerotic plaques were detected by vascular ultrasound scanning in women with SLE. Molecu-
lar profiles of patients with (SLE-P, N=13) and without (SLE-NP, N=7) plaques were investigated using monocyte RNA-
sequencing and bioinformatics analysis.

Results: Monocyte gene expression profiles of SLE-NP women were defined by pathways implicated in inflammation and
immune-response, including cytokine signalling, that have known involvement in SLE pathology. The elevated inflammatory
signal in SLE-NP patients overlapped with gene expression in monocytes and inflammatory and interferon-inducible aortic
macrophages, supporting the involvement of chronic inflammation in both SLE and CVD. However, SLE-P women had a
comparatively dampened inflammatory signature compared to SLE-NP, including genes involved in cell proliferation and
cytokine production/signalling. Interferon response was heterogeneous across SLE-P and SLE-NP groups and applying
an interferon-targeting clinical trial (Anifrolumab) 4-gene signature (IFI44, IFI44L, RSAD2 and IFI27) uncovered two distinct
endotypes (p= 1.06-4) that could not be explained by differences in routine disease measures or known clinical predictors.
However, this did not predict atherosclerosis, and 86% of patients with low interferon response had subclinical atheroscle-
rosis. Notably atherosclerotic burden was positively correlated with interferon score in SLE-P patients (plaque thickness
p=0.027, r=0.709; length, p=0.003, r=0.855; and number of plaques, p=0.008, r=0.794) suggesting the anti-inflammatory
gene signature in SLE-P may be lost as atherosclerosis progresses. Strikingly, lipid metabolism – a key driver of atheroscle-
rosis pathology - was upregulated in SLE-P patients including pathways such as fatty acid biosynthesis and apoptosis.
Transcription factor analysis uncovered genes downregulated by Liver-X nuclear receptor, a nuclear receptor regulating lipo-
protein metabolism and cholesterol transport. Finally, lipid-associated genes responsive to Fluvastatin (lipid-modulating)
treatment were oppositely regulated in SLE-P.

Conclusion: Heterogeneous gene expression profiles in SLE with atherosclerosis revealed dampened inflammation and
lipid dysregulation. This presents an exciting opportunity for improved patient stratification using a personalised medicine
approach to identify patients that could benefit from anti-inflammatory and lipid-targeting treatments that have shown mixed
efficacy in SLE to date.
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Background/Purpose: Our group has made important contributions to an emerging understanding of monocytes and
macrophages as central to SSc pathogenesis. There are numerous studies that relate transcriptional signatures from PBMC
or whole skin of SSc patients to disease activity. As these studies combine multiple cell types in their analysis, they are limited
in their ability to detect transcriptional changes and heterogeneity in specific cell populations. In particular, tissue macro-
phages exhibit heterogeneity in health and disease and several subpopulations coexist depending on the tissue- and
disease-specific context. Here, we evaluate the transcriptional heterogeneity of macrophages isolated from the esophagus
and lungs of SSc patients.

Methods: CD45+ immune cells were sorted from distal and proximal esophageal biopsies as well as from Bronchoalveolar
Lavage (BAL) using fluorescence-activated cell sorting (FACS) from diffuse cutaneous (dc) SSc patients (six patients). Single-cell
RNA sequencing (scRNA-seq), as well as Cellular Indexing of Transcriptomes and Epitopes by Sequencing (CITE-Seq), was per-
formed, and samples were processed using the 10X Genomics 3’ v3.0 pipeline and analyzed in R using the Seurat package.

Results:We collected an average of 10,000 and 500 immune cells from BAL and esophageal biopsy samples, respectively.
Of the former, approximately 60% were annotated as monocytes or macrophages based on their transcriptional profile, and
these comprised subpopulations exhibiting monocyte-derived vs. alveolar macrophage phenotypes. In the esophagus,
approximately 30% were annotated as macrophages or monocytes, much less than in the lungs. We observed variability
in macrophage composition across patients in each tissue. Moreover, macrophage subpopulations demonstrated hetero-
geneity in their gene and surface marker expression of CD11b, CD11c, and CCR2 among other key identifying features, that
directly relate to their functional capabilities. These macrophage subsets also displayed differences in their expression of
HLA proteins, indicating distinct antigen presentation capabilities. Finally, we identified similarities in the transcriptional land-
scape between the lung and esophagus macrophages from the same patients.

Conclusion: These data are the first to analyze lung and esophageal cells from the same SSc patients. These results enable
the comparison of macrophages from different end organs to provide a systems-level understanding of disease. By pre-
cisely annotating immune cells within an affected organ, we can define the role of specific cell populations that drive patho-
genesis and may identify novel therapeutic targets. Future studies with larger cohorts will interrogate the clinical relevance of
macrophage subpopulations and have the potential to inform clinical decision-making at the patient level.

Disclosure: H. Makinde, None; C. Cuda, None; M. Gurra, None; M. Carns, None; K. Aren, None; G. Gadhvi, None;
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Background/Purpose: Sjögren’s disease (SjD) is an autoimmune disease characterized by reduced function of exocrine
glands, but also has systemic manifestations affecting multiple organs, including abnormal pulmonary or liver functions in
75% or 50% of patients, respectively [1,2]. Genetic and transcriptional changes influence epithelial-immune cell interactions
in SjD pathogenesis, but mechanisms remain understudied.

Methods: SNPs from 16 regions with SNP-SjD associations (P< 5x10-8) in our genome-wide association studies (GWAS)
[3,4] were interrogated for expression quantitative trait loci (eQTLs) in Genotype-Tissue Expression (GTEx) minor salivary
gland (MSG) data. Genes that were identified as eQTLs in the MSG and showed differential expression or accessibility in
RNA-seq and ATAC-seq, respectively, from the submaxillary salivary gland epithelial cell line, A253, were analyzed by path-
way enrichment analysis using gProfiler. Transcriptome-wide association study (TWAS) was performed using GWAS sum-
mary statistics and MSG, liver, and lung eQTL GTEx data.

Results: In total, 5884 genome-wide significant (GWS) SNPs spanning 10 risk loci were identified as MSG eQTLs using two
discovery thresholds: p(FDR)< 0.05 provided by eQTL study (3566 SNPs) and p(FDR) >0.05 and p< 0.05 in eQTL study
(2318 SNPs). MSG eQTLs for 155 unique genes exhibited coalescence of RNA- and ATAC-seq data in A253 cells. Many
SNPs altered expression of the nearest gene, such as IRF5 and TNPO3 on chromosome 7 at 128Mb. This locus had
12 additional genes that were eQTLs in MSG. In contrast, other loci had no reported eQTLs for the nearest gene, but several
reported eQTLs for distant loci, such as TYK2 on chromosome 19 at 10Mb that showed no change in TYK2 expression but
eQTLs for 8 distant genes, including ICAM1. Pathway enrichment analysis revealed Butyrophilin (BTN) family interactions
(PAdj=1.564x10

-5), including the BTN2A1, BTN2A2, BTN3A1, BTN3A2 and BTN3A3 gene cluster in the MHC region. TWAS
of MSG and SjD GWAS summary statistics (after Bonferroni correction) showed association between SjD and BTN3A2
(PAdj=1.19x10

-50), among many loci in the MHC region. Several long non-coding RNAs (lncRNAs) were also significant.
LINC02210 (PAdj=1.21x10

-6) on chromosome 17 exhibited opposing z-scores in the TWAS of liver (6.02) relative to lung
(-5.99) and MSG (-6.27).

Conclusion: SjD risk alleles influence disease by altering tissue-specific gene expression. Interestingly, we observed MSG
eQTLs for several BTN family genes, which act as cell-surface binding partners to regulate cell-cell interactions, such as
those between epithelial cells and activated T cells [5]. Further, tissue-specific changes in lncRNA expression suggest that
these uncharacterized transcripts may play important pathogenic roles. Additional studies in MSG and other affected tissues
are needed for further insights into SjD pathology.
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Background/Purpose: Idiopathic inflammatory myopathies (IIM) are a group of autoimmune diseases characterized by
autoantibodies plus infiltration of leukocytes into muscles and/or the skin, leading to destruction of blood vessels and muscle
fibers, chronic muscle weakness and fatigue. While complement-mediated destruction of capillary endothelium in muscle
and skin are implicated in juvenile and adult-onset dermatomyositis, the genetic contribution of complement C4 in IIM
pathology remains unknown.
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Methods: We elucidated the gene copy number (GCN) variations of total C4 (C4T), C4A and C4B, long and short genes in
1,644 Caucasian IIM patients, plus 3,526 matched healthy controls from the US and Europe using TaqMan-based realtime
PCR or Southern blot analyses. Plasma complement protein levels were measured by single radial immunodiffusion.

Results: Low GCN of C4T (C4T=2+3) and C4A deficiency (C4A=0+1) were strong risk factors for IIM with odds ratios and
95% confidence intervals of 2.58 (2.28-2.91), p=5.0x10-53 for C4T; and 2.82 (2.48-3.21), p=7.0x10-57 for C4A deficiency.
Contingency analyses showed that among patients with C4A deficiency, HLA-DRB1*03 became insignificant as a risk factor
in IIM except for inclusion body myositis, in which 98.2% had HLA-DRB1*03 with an OR of 11.02 (1.44-84.4), p=0.0012.
Multivariate logistic regression analyses were also performed for genetic risk factors of IIM and subgroups with healthy con-
trols (Table 1). Predictors were chosen from results of individual analyses and added to logistic regression models. Those
with p-values >0.05 were removed stepwise and those with p-value < 0.05 retained. In JDM and DM, C4A deficiency and
C4 gene size were independent and significant risk factors. In PM and IBM, both HLA-DRB1*03 and C4 gene copy numbers
were significant risk factors. In PM,HLA-DRB1*03 andC4A deficiency interacted to confer risk. In IBM,HLA-DRB1*03was a
very strong risk factor with contributions by continuous GCN variation of C4T. Intra-group analyses of IIM patients for C4
protein levels and IIM-related autoantibodies revealed that those with anti-Jo-1 or with anti-PM/Scl autoantibodies had sig-
nificantly lower C4 concentrations than those without these autoantibodies.

Conclusion: In terms of genetic risk factors complement C4A deficiency was relevant for JDM and DM, while HLA-DR3was
important for IBM, and both C4A deficiency and HLA-DR3 contributed to PM.

Disclosure: D. Zhou, None; E. King, None; S. Rothwell, None;O. Kryštůfkov�a, None;A. Notarnicola, None; S. Coss,
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Background/Purpose: Shortened telomere lengths (TL) have been associated with interstitial lung disease (ILD), in partic-
ular idiopathic pulmonary fibrosis (IPF). Given the phenotypic overlap between IPF and rheumatoid arthritis (RA)-associated
ILD, it is not surprising that mutations in telomerase-related genes have been found in 12% of individuals with RA-ILD. Our
objective was to determine if shortened TL is associated with ILD in individuals with RA.

Methods: In this case-control study, TL was measured using quantitative PCR of DNA isolated from peripheral blood leuko-
cytes (PBL) of individuals with RA with and without ILD in the derivation and replication groups. Unadjusted and adjusted
regression models assessed the strength of the association between ILD status and PBL-TL and between PBL-TL disease
severity.

Results: In the derivation population, age and sex adjusted PBL-TL (OR 0.003, p< 0.001) was associated with RA-ILD
(n=150) compared to RA no ILD (n=205). This was replicated in 109 subjects with RA-ILD and 86 with RA-noILD
(OR 0.001, p< 0.001). In all 550 RA subjects, mean PBL-TL was shorter in RA-ILD compared with RA-noILD and after
adjustment for age, sex, smoking status, RA duration and ever methotrexate use (OR 0.01, p< 0.001) (Figure1). Among indi-
viduals with RA-ILD (n=259), PBL-TL was associated with baseline forced vital capacity percent predicted in both unad-
justed and adjusted models.
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Conclusion: Shortened PBL-TL is associated with ILD in individuals with RA and with baseline disease severity among indi-
viduals with RA-ILD. These findings suggest that telomere shortening may contribute to the pathogenesis of RA-ILD.

Disclosure: P. Juge, Bristol-Myers Squibb(BMS), Novartis, AstraZeneca, Boehringer-Ingelheim; T. Doyle, Bristol-
Myers Squibb(BMS), Boehringer-Ingelheim, L.E.K. Consulting, Genentech; S. Lee, None; A. Walts, None;
A. Esposito, None; S. Poli de Frias, None; R. Gill, None; H. Hatabu, None; M. Nishino, None; M. Weinblatt, Eli Lilly,
AbbVie/Abbott, aclaris, Amgen, Bristol-Myers Squibb(BMS), corevitas, Eqrx, genosco, GlaxoSmithKlein(GSK), Gilead,
horizon therapeutics, johnson and johnson, scipher, canfite, inmedix; N. Shadick, None; K. Demoruelle, None;
I. Rosas, None; B. granger, Bristol-Myers Squibb(BMS); K. Deane, Werfen; B. Crestani, Roche, Boehringer-Ingel-
heim; P. Wolters, None; P. Dieude, None; J. Lee, None.
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Figure 1: RA-ILD cases positioned on a nomogram of telomere length in RA-ILD (� ) and RA-noILD (+) as a function of square root of age in controls
with RA-noILD.
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Background/Purpose: Interstitial lung disease (ILD) is a leading cause of morbidity and mortality in patients with RA. To
date, there are no specific treatments available for patients with RA-ILD. Several arguments suggest a potential role of the
JAK-STAT signaling transduction pathway in the RA-ILD physiopathogenesis. Our objective was to test for association
JAK-STAT pathway related genes rare coding variants with ILD in patients with RA.

Methods: In this candidate case-control genetic association study, RA-ILD patients were compared to RA-noILD patients.
All cases fulfilled the 2010 EULAR-ACR and/or 1987 ACR revised criteria for RA. The ILD status was established by chest
HRCT that were centrally reviewed by an experienced reader. Whole exome sequencing (WES) was performed, followed
by a restricted analysis in JAK-STAT pathway candidate genes extracted from the Gene Ontology database. Two JAK-
STAT related genes lists were generated, the first included 110 genes and a second restricted to 9 genes (STAT1, STAT2,
STAT3, STAT4, STAT5, TYK2, JAK1, JAK2 and JAK3) for sensitivity analyses. Analyses were restricted to rare variants pre-
dicted to be deleterious: 1) variants with a minor allele frequency < 0.1% in non-Finnish Europeans of gnomAD, 2) variants

Table 1

Figure 1
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predicted to have a high impact in the protein or to change protein effectiveness, 3) variants with a CADD score ≥ 15. Burden
tests were performed using a logistic regression in 163 RA-ILD vs. 232 RA-noILD.

Results: 163 patients with RAILD and 235 with RA-noILD were included in the study. Briefly, RA-ILD patients were more fre-
quently men (81.7% vs. 55.8%), elder at RA onset (64.3 ± 10.9 y/o vs. 44.1 ± 12.7 y/o) and more frequently smokers (60.0%
vs. 48.4%). Restricted analysis on the 110 JAK-STAT candidates genes revealed an excess of rare variants in patients with
RA-ILD when compared to patients with RA-noILD: 57.06% vs. 46.12%; OR=1.37 95% CI [1.12-1.69], P=2.56x10-3

(Table1, Figure1). The sensitive analyze restricted to STAT1, STAT2, STAT3, STAT4, STAT5, TYK2, JAK1, JAK2 and
JAK3 found significant excess of rare variants in patients with RA-ILD: OR=1.88 95% CI [1.06-3.57], P=0.04 (Table1,
Figure1).

Conclusion: This discovery step study found an excess of rare variants predicted to be deleterious within JAK-STAT path-
way related genes in patients with RA-ILD compared to patients with RA-noILD. These findings suggest that the JAK-STAT
pathway could play a physiopathogenic role in the occurrence of RA-ILD.

Disclosure: P. Juge, Bristol-Myers Squibb(BMS), Novartis, AstraZeneca, Boehringer-Ingelheim; S. Gazal, None;
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Background/Purpose: CD4+ T cells dominate focal lymphocytic infiltrates in Sjögren’s disease (SjD), but their differentiation
states have remained unclear. Here, we used single cell (sc)RNAseq to discover CD4+ T cell states and spatial proteomics to
confirm the findings.
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Methods: CD4+CD45RA– memory T cells were singly sorted from minor salivary gland biopsies of individuals meeting the
2016 ACR/EULAR criteria for SjD (n=6) and subjected to scRNAseq using SmartSeq2. Transcripts aligning to the genome
with HISAT2 and expressed in >10% of cells were used for dimensionality reduction. Data from the first 10 principal compo-
nents were visualized with UMAP. Gene set enrichment analysis (GSEA) was used to identify the clusters. Differentially
expressed (DE) transcripts between clusters were assessed by MAST using genes expressed in >1% of cells. FFPE tissue
sections from an independent set of SjD cases (n=49) and symptomatic individuals with no objective signs of SjD (n=15)
were subjected to Nanostring spatial proteomic analysis, with regions of interest (ROI) segmented on CD45 or pan cytoker-
atin (PanCK) fluorescent signals. Data normalized to ROI area were used to evaluate relationships between proteins using
Pearson’s correlations.

Results: Half of single cell cDNAs passed quality control (QC) and underwent library preparation and sequencing with
PE150 reads. Of 402 sequenced cells, 385 passed QC (< 30% mitochondrial reads, avg expression >3). Clusters
(CL) corresponded to central memory T helper (CL0), quiescent (CL1), activated CD4+ cytotoxic T lymphocyte (CTL)
(CL2), early activated/stressed (CL3), and regulatory/T follicular helper (CL4) cells. CL0 and CL2 were enriched for CD4+

CTL precursor and effector signatures, respectively, by GSEA. Within Nanostring ROIs containing lymphocytic foci, GZMA
and GZMB showed stronger correlative relationships with CD3 (r=0.724, p< 0.0001; r=0.640, p< 0.0001) compared to
CD56 (r=0.462, p< 0.0001; r=0.449, p< 0.0001) in SjD cases. GZMA and GZMB were more strongly correlated with CD4
(r=0.711, p< 0.0001; r=0.512, p< 0.0001) than CD8 (r=0.523, p< 0.0001,r=0.221, p=0.003) in SjD cases. Correlations
between CD4 and GZMA (r=0.432, p=0.004) or GZMB (r=0.185, p=ns) were weaker or absent in non-SS control ROIs con-
taining lymphocytic clusters. CD4 in the CD45 segment of SjD cases correlated with markers of epithelial to mesenchymal
cell transition (FAP-a) and tissue damage (CD95/Fas, PARP, BIM, p53, GZMA, GZMB) in the PanCK segment of matched
ROIs, while similar relationships with CD8 were absent or weak.

Conclusion: Activated CD4+ CTL are present in minor salivary glands of SjD cases, and proteomic markers of cytotoxicity asso-
ciate with CD3 and CD4 in regions containing focal infiltrates. GZMA, GZMB, and CD4 protein levels in CD45+ cells correlate with
markers of tissue damage in epithelial cells near lymphocytic infiltrates, implicating CD4+ CTL in glandular pathology of SjD.

Disclosure: M. Joachims, None; C. Li, None; J. Rusbuldt, Janssen; B. Fowler, None; A. Rasmussen, None;
K. Grundahl, None; R. Scofield, None; K. Sivils, Janssen Research & Development, LLC; C. Lessard, Janssen;
A. Farris, Janssen.
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Background/Purpose: Janus kinase inhibitors (JAKi) have been associated with an increased risk of venous thromboem-
bolism (VTE). This concern limits the use of JAKi-based therapy. Hence, to improve risk stratification and drug development,
it is crucial to understand the possible implication of dysregulated JAK-signal transducers and activators of transcription
(STAT) signaling in the pathogenesis of VTE. The objective of this study is to clarify the putative genomic vulnerability to dys-
regulated JAK-STAT signaling in VTE.
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Methods: Here, we systematically mine and analyze large-scale genomic datasets generated from studies comparing VTE
patients with healthy controls. First, datasets were divided into 1) single-nucleotide polymorphisms (SNPs) from genome
wide associated studies (GWAS), 2) differentially expressed genes (DEGs) from RNAseq and microarrays, and 3) differen-
tially abundant proteins (DAPs) from mass spec proteomics. Then, JAK-STAT pathway genes were defined by Kyoto Ency-
clopedia of Genes and Genomes (KEGG hsa04630) and available STAT family (STAT1-3) transcription factor binding sites
(TFBS) were extracted from the JASPAR database. Finally, Chi-squared test was used to evaluate the representation of
genes encoding the JAK-STAT pathway (KEGG) and STAT family TFBS (JASPAR) and their association to VTE (GWAS,
DEGs and DAPs). The two bioinformatic tools MAGMA and Ciiider were used to validate the cumulative gene set associa-
tion, genetic risk burden and molecular characteristics related to JAK-STAT signaling in VTE.

Results: We do not observe a significant overrepresentation of JAK-STAT genes (ntotal=162) among genes annotated to
VTE significant GWA loci (ntotal=147, p=0.48). Similarly, the JAK-STAT gene set show no cumulative association to VTE
(p=0.98). Applying the same gene set association approach to the STAT target gene sets (ntotal=4570) does not reveal sig-
nificant association between VTE and STAT1 (noverlap=10, p=0.47), STAT1:STAT2 heterodimer (noverlap=18, p=0.17) and
STAT3 (noverlap=6, p=0.20) target gene sets. At the functional molecular level, we do not see any significant overlap between
molecules acting in the JAK-STAT pathway and DEGs (ntotal=507, p=0.06) or differentially abundant proteins (DAPs; nto-
tal=35, p=0.57). However, we observe a significant overlap between downregulated DEGs (ntotal=362) and the STAT1:
STAT2 heterodimer target gene set (ntotal= 2155, noverlap=48, p< 0.0001) including downregulation of IL-27RA and CCND3
(Figure 1). Supporting the biological relevance of this finding, we find a weak but statistically significant enrichment of STAT1
TFBS motifs in the promotor sequence of downregulated DEGs compared to non-DEGs (p=0.02).

Conclusion: Here, we provide a coherent approach to assess the genomic basis for the reported association between JAKi
treatment and VTE. Our preliminary data suggest that genes under transcriptional control of STAT family TFs may be dysreg-
ulated in VTE patients. Obviously, genomic data mining alone cannot guide medical decision making concerning the use of
JAKi. However, our results provide a basis for further investigation of adverse events seen with JAKi.

Disclosure: S. Haysen, None; A. Nielsen, None; P. Qvist, None; T. Kragstrup, Aptol Pharma, Pfizer, Bristol-Myers
Squibb(BMS), Eli Lilly, Novartis, UCB, AbbVie/Abbott, Gilead.
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Background/Purpose: Genome wide association studies (GWAS) in systemic sclerosis (SSc) have identified several
genetic loci, but the search for the causal variant and gene continues. In this study, using the Genome Research in African
American Scleroderma Patients (GRASP) cohort, we evaluated previously reported genes from GWAS in SSc, primarily con-
ducted in European ancestral populations. We further characterized the functional role of two variants in the Neurogenic
Locus Notch Homolog Protein 4 (NOTCH4) gene.

Methods: We identified 32 genes associated with SSc susceptibility at p-value < 10-6 in the GWAS catalog. The gene-
based sequence kernel association test (SKAT) test was used for association analysis and Bonferroni’s correction for multi-
ple testing. Expression quantitative trait loci (eQTL) analysis was performed using the Genotype-Tissue Expression (GTEx)
data. Lymphoblastoid cell lines (LCLs) from the 1000 Genomes Project that were wildtype (WT) and heterozygous (HET)
for the rs8192564 (a 5’ UTR variant with CADD score >15) and rs17604492 (missense) were used to confirm the expression
of NOTCH4 genes using RT-PCR and ELISA. Human lung microvascular endothelial cells (HULEC) were stimulated with
NOTCH4 ligand-DLL4 to replicate increased signaling via this pathway.

Results: On comparing 379 AA SSc patients and 411 controls, only the NOTCH4 gene remained significant after multiple
testing correction (Table 1A). This NOTCH4 association remained significant and was independent of the HLA variants, after
conditional analysis. To validate these results, we examined an independent cohort of 590 patients and 360 controls and the
NOTCH4 association remained significant. After multiple testing correction, diffuse cutaneous SSc, interstitial lung disease,
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and anti-fibrillarin antibody subsets remained statistically significant (Table 1B). eQTL analysis using GTEx data showed that
both variants were associated with increased NOTCH4 expression in the HET LCLs and the rs17604492 variant also
increased HEY2, (a downstream, nuclear signaling molecule for the Notch pathway) (Fig. 1B-D). Increased expression of
NOTCH4 was confirmed in rs8192564 HET LCLs by RT-PCR (Fig. 1E). ELISA and western blot analysis using the lysates

Fig. 1. A. NOTCH4 rs17604492 variant alters glycine to arginine at position 942; B. rs8192564 eQTL analysis for wild type (WT) and heterozygous
(Het) LCLs; C, D. rs17604492 eQTL analysis for WT and het LCLs; E. RT-PCR for NOTCH4 expression in LCLs WT and het for risk variants;
F. ELISA for NOTCH4 protein in LCLs WT and het for risk variants; G. Western blot for NOTCH4 protein in LCLs and endothelial cells; H. RNA-
seq for HEY2; I. RNA-seq for ACTA2. *normalized expression
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from LCLs confirmed the increased expression of NOTCH4 in LCLs carrying the risk alleles (Fig. 1F, G). Increased expres-
sion of the HEY2 and ACTA2 genes was observed on stimulating HULECs with DLL4 (Fig. 1 H, I). A previously published
study has shown increased NOTCH4 expression in the skin of SSc patients (Fig. 2 A-D).

Conclusion: Functional variants in the NOTCH4 gene are associated with AA SSc patients and are independent of the HLA
genes. Increased Notch signaling in endothelial cells can induce endothelial-to-mesenchymal transition and increased
ACTA2 expression along with neoangiogenic circulation with sparse branching and dilated capillaries. SSc associated vari-
ants are associated with increased NOTCH4 expression and constitutively increase Notch4 signaling. Inhibitors of the
gamma-secretase complex that cause cleavage of Notch intracellular domain have been shown to have a potent anti-fibrotic
effect in different murine models of SSc and could be a potential therapeutic agent in SSc.
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Fig. 2. A, B. Differential expression of NOTCH4 and HEY2 in SSc and normal skin; C, D. Differential expression of NOTCH4 and HEY2 in AA SSc
and AA normal skin. *normalized expression.
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Background/Purpose: Systemic sclerosis (SSc) is an heterogeneous autoimmune disease. There is an unmet need of bio-
markers for diagnosis, progression and therapeutic response.

This study aimed to explore new serum proteomic fingerprints of clinically defined forms of SSc.

Methods: Highly specific detection of nighty two proteins from a panel related to organ damage was performed, by using
the technology proximity extension immunoassay, in serum of 72 SSC patients and 18 age-matched healthy donors (HD).
Main disease complications, including lung fibrosis, skin fibrosis, renal, vascular, and esophageal involvement were
assessed, and prevalence of circulating autoantibodies was tested, along with standard demographic and inflammatory
parameters. Unsupervised hierarchical clustering methodologies were applied to identify subgroups of patients based on
their proteomic profiles. Gene ontology enrichment was used to interrogate the biological meaning of the distinctive molec-
ular signatures identified.

Results: Sixteen circulating proteins related to organ damage were coordinately altered in the serum of SSc patients in rela-
tion to HD. Unsupervised clustering analyses differentiated 3 patients clusters presenting different proteomic profiles. Clini-
cally, patients belonging to cluster 1 were characterized by prevalence of multiple organ involvement (84%) in relation to
clusters 2 (52%) and 3 (43%), mostly encompassing lung and skin fibrosis and esophageal dysmotility. Immunologically,
cluster 1 further displayed the highest percentage of positivity for anti-scl70 antibodies. Nineteen serum proteins, not previ-
ously reported in the serum of SSC patients were found deregulated between clusters, with a significant increase in the
levels of all of them in cluster 1 compared with clusters 2 and 3. These deregulated proteins were mostly involved in biolog-
ical processes such as cell proliferation, apoptosis, cell adhesion, migration, and immune response. Among them, two were
functionally linked with cutaneous diseases [Calreticulin (CALR) and B-cell scaffold protein with ankryn repeats (BANK1)],
two with digestive disorders (Tyrosine-protein kinase Fgr (FGR) and syntaxin-binding protein 3 (STXBP3)] and three with lung
disfunction [protein FosB (FOSB), mothers against decapentaplegic homolog 1 (SMAD1) and forkhead box protein O1
(FOXO1)]. Interestingly, levels of some overexpressed proteins in C1 [BH3-interacting domain death agonist (BID), phos-
phatidylinositol 3,4,5-triphosphate 5-phosphatase 2 (INPPL1), Erbin (ERBB2IP), BANK1 and FOSB] were further related
to the positivity for anti-scl70, the specific SSC-autoantibody known to be mostly associated to a bad prognosis and multi-
ple organ involvement in SSC patients.

Conclusion: 1) Stratification based on serum proteomic profile could be of use for a better clinical classification of SSc
patients, adding new insights to the underlying pathophysiological mechanisms. 2) Combination of disease classifying auto-
antibodies with principal pathophysiological processes and serum proteomic profiles can help to elucidate and strengthen
the diagnosis as well as the prognosis in SSC.

Supported by ISCIII (RICOR-RD21/0002/0033) co-financed with FEDER.
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Background/Purpose: Osteoarthritis (OA) is the most common cause of joint pain and a major cause of disability. OA com-
monly associates with other conditions, such as depression, self-reported tiredness, multisite chronic pain (MCP), irritable
bowel syndrome (IBS) and gout. This raises the question as to whether these associations are causal or associate through
shared risk factors such as aging. We investigated this using Mendelian Randomisation (MR).

Methods: This study used a two sample MR framework. To select the genetic instruments, i.e., single nucleotide polymor-
phisms (SNPs) for OA, we used data from the largest and most recent genome-wide association study (GWAS) of OA
(GO Consortium), with a focus on OA in the Knee (Knee OA; 396,054 participants), Hip (Hip OA; 353,388 participants)
and Hand (Hand OA; 303,789 participants). We selected SNPs of included comorbidities from a number of GWAS data

Figure 1: The causal effects between the comorbidities and a) Knee OA, b) Hip OA and c) Hand OA. Results in bold are the significant causal
effects in both the main and sensitivity analysis, * means the result is significant in main analysis but not sensitivity analysis, and †means the result
is significant in sensitivity analysis but not main analysis. IBS-Irritable Bowel Syndrome, MCP-Multisite Chronic Pain.
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sets, such as a GWAS for Depression (Howard et al 2019, 807,553 participants), Tiredness (MRC-Pipeline, 449,019 partic-
ipants), MCP (number of body sites with pain > 3 months on a 0-7 site scale, Johnston et al 2019, 387,649 participants), IBS
(Eijsbouts et al 2021, 486,601 participants) and Gout (Sandoval-Plata et al 2021, 61,882 participants). With the data avail-
able, we performed a bidirectional MR analysis, measuring both the causal effect of OA on each of the included comorbidi-
ties and vice versa, using SNPs identified with linkage disequilibrium clumping. Standard Mean Differences (SMD), or odds
ratios (OR) and their 95% confidence interval (CI) were estimated using a standard inverse variance weighted analysis. A
sensitivity analysis using the GWAS of OA excluding UK Biobank was also conducted to check for consistency.

Results: There was consistent evidence of a causal effect of Hip OA on MCP (SMD 0.024, 95% CI 0.012 to 0.036). For all
other comorbidities, the causal effect of OA was either not detected or inconsistent between the main and sensitivity analy-
ses. There was consistent evidence of a large causal effect of MCP on all types of OA, as well as depression and tiredness on
Knee OA and Hand OA (Figure 1).

Conclusion: Apart from Hip OA to MCP, other sites of OA do not have strong causal effects on these comorbidities. In con-
trast, MCP, depression and self-reported tiredness have a strong causal effect on OA, which is in line with both a central pain
sensitisation hypothesis and a delta sleep deprivation hypothesis. Triangulation with other methods is required for
confirmation.

Disclosure: W. Thompson, None; S. Swain, None; S. Zhao, UCB; A. Kamps, None; C. Coupland, None; C. Kuo,
None; M. Doherty, None; W. Zhang, None.
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Background/Purpose: Systemic lupus erythematosus (SLE) is a remarkably heterogeneous autoimmune disease. At pres-
ent, our knowledge of serum protein patterns related to cardiovascular (CV) risk and renal involvement is still limited.To char-
acterize clinical phenotypes in SLE patients through serological analysis of proteomic profiles.

Methods: Proximity extension immunoassay (PEA, Olink) was used to assess the serum levels of one hundred and eighty-
four inflammation and organ damage-related proteins in patients with SLE (n = 141) and age-matched healthy donors
(HD) (n = 28). In parallel, an extensive clinical and analytical profile of recruited subjects was performed. To evaluate the
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contribution of molecular profiles to disease features, unsupervised machine learning clustering analyses were developed.
Gene ontology enrichment analysis were also carried out to interrogate the biological meaning associated with the molecular
signatures identified.

Results: Several circulating proteins related to inflammation and organ damage were coordinately altered in the serum of SLE
patients in relation to HD. Unsupervised clustering analyses differentiated 2 patients clusters presenting different proteomic pro-
files. Clinically, although no differences were found in terms of age, gender, disease duration, or treatments, patients belonging
to cluster 1 were characterized by higher status of disease activity (SLEDAI over 5,3) and prevalence or positivity for anti-ENA
and anti-dsDNA antibodies than patients belonging to cluster 2. These patients showed a preponderance of lupus nephritis
(LN) and proteinuria. Besides, this cluster comprised SLE patients with higher CV risk, revealed by an elevated incidence of dys-
lipidemia, obesity and hypertension. Sixty-seven proteins were found deregulated between clusters, including inflammatory
mediators (cytokines, chemokines and regulatory proteins of leukocyte activity) and numerous proteins related to both, renal dis-
ease and increased CV risk. Of note, fifty proteins were found significantly altered between patients with LN vs patients without
LN. Logistic regression analyses identified several proteins which levels distinguished lupus nephritis patients with high accu-
racy, including several proteins involved in renal damage, not previously reported in the serum of SLE patients.

Conclusion: 1) This highly sensitive proteomic analysis in the serum of SLE identified molecular patterns distinguishing
patients with high disease activity and active LN, and including several novel candidate proteins, whose exact role and suit-
ability as biomarkers in SLE deserve further investigation. 2) Combination of novel and traditional disease-specific bio-
markers may improve diagnosis and management of SLE.

Supported by ISCIII (PI21/005991 and RICOR-RD21/0002/0033) co-financed by FEDER
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Background/Purpose: The clinical outcome of conventional disease-modifying antirheumatic drugs (DMARDs) and TNF
inhibitors (TNFi) is still unpredictable in rheumatoid arthritis (RA) patients. Thus, innovative analyses combining high-
throughput technologies and thorough clinical assessments are needed. The aim of this study was to evaluate the systemic
inflammatory proteome of RA patients to identify useful biomarkers associated with distinctive clinical outcomes.

Methods: Serum samples from 140 subjects, including 40 healthy donors (HC) and 100 RA patients with high activity dis-
ease (mean DAS28=4.7), were profiled with the innovative proteomic methodology “proximity extension assay” (Olink)
which analyses one panel of 92 pro-inflammatory proteins. Samples from RA active patients included 40 from newly-
diagnosed RA patients before taking conventional DMARDs and 100 from biologics-naïve patients (mean disease dura-
tion=10 years) before receiving TNFi drugs. Clinical outcomes were evaluated following EULAR criteria after 6 months of
treatment and patients were classified as responders or non-responders to the different drugs. Unsupervised hierarchical
clustering methodologies were applied to identify subgroups of patients based on the proteomic profiles. Gene ontology
enrichment was used to interrogate the biological meaning of the distinctive molecular signatures identified.

Results: The inflammatory proteome analysis identified 33 proteins differentially expressed and upregulated in RA patients
compared with HC including several chemokines (CCL-11, -19, -20, -23, -28; CXCL-10, -11, -9; MCP-1, -3), interleukins
(IL-6, -8, -18, -10, -17c), and other relevant proinflammatory mediators (VEGFA, CD40, MMP-1, CSF-1, OPG, FGF23)
among others (FDR< 0.05). Most of these molecules were associated with disease activity (DAS28) and the autoimmunity
profile (Rheumatoid factor and ACPAs antibodies) of RA patients. The unsupervised clustering analysis using the proteomic
profile of RA patients before TNFi identified two subgroups of patients. Cluster 1 (C1) was characterised by patients with
higher levels of several pro-inflammatory mediators compared with Cluster 2 (C2), where a signature of 16 chemokines
was significantly enriched (CCL-3, -4, -10, -11, -20, -23; CX3CL1; CXCL-1, -10, -11, -5, -6, -9; MCP-1, -3, -4). Clinically,
25% of the non-responders’ patients was included in C2, while 75% was located in C1, suggesting that a prominent circu-
lating chemotaxis profile prior to therapy is associated with a poor clinical outcome. These data were similarly observed in
patients before receiving DMARDs, where a signature of upregulated chemokines and pro-inflammatory mediators charac-
terized a cluster with a high % of non-responder patients.

Conclusion: A pro-inflammatory signature, where chemokines are predominantly up-regulated in the serum of RA patients
before therapy, is associated with a poor clinical outcome. This newly identified signature, which deserves a more in-depth
analysis, might be clinically useful in guiding precision medicine and novel therapeutic approaches.

Supported by ISCIII (PI21/005991 and RICOR-RD21/0002/0033) co-financed by FEDER and CTEICU, Junta de Andalucía
(P20_01367).
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Background/Purpose: Azathioprine is used to treat several autoimmune conditions, but its use is limited by side effects.
Leukopenia, a severe, potentially life-threatening side effect is associated with genetic variants in TPMT and NUDT15
ascribed to poor or intermediate metabolizer phenotypes. However, most patients who develop leukopenia while taking
azathioprine do not carry these genetic variants. We hypothesized that models developed combining clinical, genomic,
and virtual transcriptomic data could assess the risk for leukopenia among normal TPMT and NUDT15 metabolizers who
take azathioprine for autoimmune and other inflammatory conditions.

Methods: Using de-identified electronic health records (EHRs) linked to a DNA biobank, we built a cohort of new users of
azathioprine with EHR-reported White race and normal TPMT and NUDT15 metabolizer status. We excluded patients
whose primary indication for azathioprine was organ transplant. Leukopenia was defined as a WBC count <3000/ � L during
azathioprine exposure. We randomly segmented the dataset into a training set (70%) and a testing set (30%) and ran a Ridge
regression for leukopenia in the training set that included the following variables: sex, age, initial dose, primary indication for
azathioprine, baseline WBC count, whether patients were tested for TPMT before initiation, concurrent use of xanthine oxi-
dase inhibitors and other immunosuppressants, the top 10 SNPs identified from a prior GWAS (rs45566135, rs11664064,
rs77179135, rs61913144, rs185367737, rs111703990, rs181895696, rs76996495, rs74550188, rs662061), and the
genetically predicted expression of a gene associated with azathioprine-induced leukopenia (MFHAS1) in a prior transcrip-
tome wide-association study. Second, we used the coefficients from this model to build a score to discriminate patients
who developed leukopenia while taking azathioprine and applied it to both the training and testing sets. Finally, we created
score tertiles based on the training set and assessed risk between tertiles in both the training and testing sets.

Association between a score combining genetic and clinical data and cumulative incidence of leukopenia
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Results: Among 1184 azathioprine users (64.3% female, mean age 43.7±16.7) followed over a median of 18.8 months,
125 patients developed leukopenia. Scores developed with the coefficients from the Ridge regressions performed well with-
receiver operating characteristic curves (ROCs). The area under the ROC curves (AUCs) for the training and testing sets
were 0.84 (95% C.I. 0.80-0.89) and 0.79 (95% C.I. 0.70-0.87), respectively. When we classified patients into high, interme-
diate, and low scores, based on tertiles with cut-offs defined from the training set, the risk for leukopenia was higher among
patients with scores in the highest tertile compared to the lowest tertile for both the training and testing sets: HR=13.44 (95%
C.I. 4.15-43.50, p< 0.001) and HR=7.58 (95% C.I. 2.25-25.52, p< 0.001), respectively (Figure).

Conclusion: A score including real-world, genomic and virtual transcriptome data discriminates normal TPMT and NUDT15
metabolizers at highest risk to develop leukopenia while taking azathioprine for inflammatory conditions. Future studies with
external validation of our findings are warranted.

Disclosure: P. Nepal, None; J. Zanussi, None; A. Dickson, None; L. Daniel, None; T. Miller-Fleming, None;
P. Straub, None; A. Hung, None; W. Wei, None; N. Cox, None; M. Stein, None; Q. Feng, None; C. Chung, None.
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Background/Purpose: Alcohol consumption is a risk factor for hyperuricaemia and gout. Multiple single nucleotide poly-
morphisms (SNPs) have been identified as associated with both habitual alcohol consumption and serum urate levels or
gout in separate genome-wide association studies (GWASs). The aim of this study was to systematically identify and char-
acterize interactions between these shared SNPs and alcohol consumption for association with hyperuricaemia and gout.

Methods: This research was conducted using cross-sectional data from the UK Biobank. The association of alcohol con-
sumption (units per week) with serum urate levels and gout was tested among more than 340,000 individuals of European
ethnicity. Candidate SNPs for interaction analysis were identified by comparing serum urate, gout, and alcohol consumption
GWASs for overlap and selecting the lead shared urate or gout-associated SNP at each locus. Multivariable-adjusted linear
and logistic regression analyses were conducted with the inclusion of an interaction term to identify SNP-alcohol consump-
tion interactions for hyperuricaemia and gout. The nature of these interactions was characterized using genotype-stratified
association analysis.

Results: Alcohol consumption was associated with elevated serum urate levels (β 0.49, SE 0.01, P < 1.0 x 10-300) and gout
(OR 1.013, 95% CI 1.013-1.014, P = 1.2 x 10-173). For hyperuricaemia, interactions were identified between alcohol con-
sumption and LOC100507053 rs11733695 (P = 1.4 x 10-3), ADH1B rs1229984 (P = 7.9 x 10-13), and ADH1C
rs141973904 (P = 5.1 x 10-6). ADH1B rs1229984 additionally demonstrated interaction with alcohol consumption for
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association with gout (P = 8.2 x 10-9). In the genotype-stratified association analysis, presence of the T allele at ADH1B
rs1229984 was not associated with hyperuricaemia or gout in non-drinkers (Table 1). However, in the alcohol-exposed sub-
group, the T-positive genotype was associated with increased hyperuricaemia and gout compared to the T-negative geno-
type. Similarly, LOC100507053 rs11733695 and ADH1C rs141973904 were only associated with hyperuricaemia among
drinkers and not non-drinkers.

Conclusion: In this large study of European participants, novel interactions with alcohol consumption for hyperuricaemia or
gout were identified at LOC100507053, ADH1B, and ADH1C. This may represent a single signal at ADH1B rs1229984 with
linkage disequilibrium explaining the other two significant interactions. The association of ADH1Bwith serum urate levels and
gout may occur through the modulation of alcohol metabolism rate among drinkers.

Disclosure: M. Chuah, None;R. Topless, None;G. Gamble, None;N. Sumpter, None; L. Stamp, None; T. Merriman,
None; N. Dalbeth, AstraZeneca, Dyve Biosciences, Horizon, Selecta, JW Pharmaceutical Corporation, PK Med, PTC
Therapeutics, Protalix.
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Table 1. Genotype-stratified association analysis of ADH1B rs1229984 and alcohol consumption for hyperuricaemia and gout.
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Background/Purpose: Systemic lupus erythematosus (SLE) is a multisystem condition that occurs more frequently in cer-
tain racial groups, particularly in populations of African ancestry. Low white blood cell counts (leucopenia) affect approxi-
mately 50% of patients with systemic lupus erythematosus (SLE) and often correlates with active disease. A variant in the
ACKR1 promoter region (rs2814778-C) that is associated with neutropenia of no clinical significance is common among
populations of African (AA) but not European ancestry (EA). We examined the hypotheses that: 1) leucopenia is more fre-
quent in AA than EA patients with SLE, and 2) that the ACKR1 genotype rs2814778-CC accounts for the higher frequency
of leucopenia in AA patients.

Methods: We performed a retrospective cohort study at a tertiary care system in EA (n=574) and AA (n=190) patients with
SLE who had genetic and electronic health record (EHR) data. Ancestry was defined by principal components (PCs) and
HapMap reference. White blood cell (WBC) and platelet counts after the first diagnosis code for SLE were extracted; leuco-
penia was defined as a WBC count < 4,000 cells/mm3 and thrombocytopenia as a platelet count < 100,000 cells/mm3.
Genotyping was performed using the Illumina Infinium® Expanded Multi-Ethnic Genotyping Array. The ACKR1 SNP —

rs2814778 C/T—was directly genotyped. Only the CC genotype is associated with lower neutrophil counts; thus, patients
with TT and TC genotypes were compared to those with CC genotype. We examined the association of CC genotype with
platelet count as differences in WBC counts by genotype may be confounded by other SLE-related factors (e.g., disease
activity or medications).

Results: The mean age at first diagnosis of SLE in the EHR was 42.3 (SD=16.6) years; patients were predominantly female
(89%), and 25%were of AA. The median and lowest WBC counts were lower in AA than EA patients, and over a mean of 7.6
(5.6) years of follow-up, the rate of leucopenia was 60.0% in AA and 36.8% in EA patients (OR=2.6, 95%CI: 1.8-3.6,
P=3.26E-08) (Table 1). The rs2814778-CC genotype was absent among EA patients but present in 70% of AA patients
and was associated with lower WBC counts and more frequent leucopenia (OR=3.9, 95%CI: 1.7-8.9, P=0.001). The race
differences observed in median WBC, lowest WBC, and rate of leucopenia were no longer significant after excluding AA indi-
viduals with the rs2814778-CC genotype (Table 1). Thrombocytopenia was more frequent in AA (22.1%) than EA (13.2%)
patients, but in AA patients rs2814778-CC genotype was not associated with thrombocytopenia (CC 22.6% vs CT/TT
21.1%, P=0.870).

Conclusion: In SLE, AA patients had lower WBC counts and higher rates of leucopenia and thrombocytopenia than EA
patients. The differences in WBC measures were largely explained by the rs2814778-CC genotype; this genotype could
drive disparities in cytotoxic drug initiation and dose regulation and potentially influence outcomes in clinical practice.

Table 1
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Background/Purpose: Azathioprine is a thiopurine drug used for the treatment of several inflammatory and autoimmune
conditions. However, its use is limited due to side effects, in particular hematopoietic toxicity. While variants in both TPMT
and NUDT15 are associated with leukopenia, they only explain 25% of the risk. Little is known about the genetic factors
associated with azathioprine-associated leukopenia among TPMT and NUDT15 normal metabolizers.

Methods: We conducted a genome-wide association study (GWAS) among 1,184 new users of azathioprine with race
reported as White in the electronic health record who were TPMT and NUDT15 normal metabolizers, did not receive an
organ transplant, and who received azathioprine for an autoimmune or inflammatory condition. Leukopenia was defined
as a white blood cell count less than 3,000 cells/mm3 while taking azathioprine and all cases were adjudicated by review
of clinical records. A total of 7,363,955 genotyped and imputed single nucleotide polymorphisms (SNPs) passed quality
control. We used PLINK2 to test the association between the SNPs and azathioprine-associated leukopenia among
125 cases and 1,059 control subjects. Results were adjusted by demographic characteristics, indication for azathioprine,
concurrent medications, last recorded azathioprine dose, and 10 genetic principal components.

Results: Cohort patients had an average age of 44.1+/-17.7 years at baseline and were predominantly female (n=772,
65.2%). The main indications for azathioprine were rheumatic conditions (n = 609; 51.4%) and inflammatory bowel dis-
ease/ulcerative colitis (n = 411; 34.7%); 134 were taking concurrent immunosuppressants. The mean last recorded azathi-
oprine dose was 107.5+/- 55.4 mg/d. Two SNPs were associated with leukopenia at a GWAS level of significance (p< 5x10-

PTPN2 region and the associations with leukopenia (cases = 125; controls = 1059; total = 1184)
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8) after adjustment for clinical variables (Fig); rs11664064 (OR = 3.61; CI = [2.31, 5.66]; risk allele = C) is an intronic variant in
PTPN2 (a gene that encodes protein tyrosine phosphatase non-receptor type 2 and regulates T-cell responses), and
rs45566135 (OR = 3.65; 95% CI = [2.33, 5.72]; risk allele = C) lies downstream from PTPN2 and is in strong linkage disequi-
librium with the PTPN2 intronic variant (r2 = 0.98). The minor allele frequency for both alleles is 0.0527872.

Conclusion:We describe novel variants in the PTPN2 locus associated with leukopenia among TPMT and NUDT15 normal
metabolizers taking azathioprine for inflammatory or autoimmune conditions.

Disclosure: J. Zanussi, None; P. Nepal, None; A. Dickson, None; L. Daniel, None; P. Straub, None; T. Miller-Flem-
ing, None;W. Wei, None; A. Hung, None; N. Cox, None; V. Kawai, None; J. Mosley, None;M. Stein, None; Q. Feng,
None; G. Liu, None; R. Tao, None; C. Chung, None.
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Urine Proteomics Implicate Complement C3 and Factor I in Lupus
Nephritis Patients with Interstitial Fibrosis and Tubular Atrophy

Shudan Wang1, Anna Broder2, Daming Shao3, Vartika Kesarwani4, Brianna Lally5, Masako Suzuki6, J. Michelle
Kahlenberg7, Jennifer Aguilan6 and Simone Sidoli6, 1Montefiore Medical Center / Albert Einstein College of Medicine,
New York, NY, 2Hackensack University Medical Center, Hackensack, NJ, 3Albert Einstein College of Medicine/Jacobi
Medical Center, Bronx, NY, 4University of Connecticut, Farmington, CT, 5University of Wisconsin Hospitals and Clinics,
Madison, WI, 6Albert Einstein College of Medicine, Bronx, NY, 7University of Michigan, Ann Arbor, MI

Figure 1: Heat map of urinary complement proteins Red and blue colors indicate higher and lower expression respectively. Patients with
moderate-to-severe IFTA are labeled as “ifta”, and patients with none-to-mild IFTA are labeled as “no”.
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Background/Purpose: The complement system has an important and underrecognized role in mediating tubulointerstitial
disease in lupus nephritis (LN). The omics big data allows for identifying novel biomarkers and potential therapeutic targets
for tubulointerstitial disease in LN. This study used a proteomic approach to compare the urinary complement protein pro-
files between LN patients with moderate-to-severe interstitial fibrosis/tubular atrophy (IFTA) and none-to-mild IFTA to identify
potential markers of tubulointerstitial fibrosis.

Methods: We quantified proteins in the urine samples from 46 adults and pediatric lupus patients with clinically indicated
kidney biopsy performed between 2010 and 2019. Proteomics analysis was performed using mass spectrometry

Figure 2: Comparison of Complement Components and Inhibitors between LN Patients with None-to-Mild IFTA and Moderate-to-Severe IFTA.
Dark grey box plots represent patients with moderate/severe IFTA. White box plots represent patients with none/mild IFTA. Black line indicates
median value in each group. Green star indicates p-value <0.05 by Wilcoxon Rank Sum test.

2247



(Orbitrap Fusion Lumos, Thermo Scientific) and processed by the Proteome Discoverer. The detected urinary proteins were
normalized by urine creatinine excretion. The proteins involved in the activation and inhibition of the complement pathways
were identified and analyzed. The relative and absolute abundance of complement proteins was reported as median (inter-
quartile range, IQR) and compared between patients with none-to-mild IFTA and moderate-to-severe IFTA on a logarithmic
scale. IFTA was defined as none-to-mild if < 25% of the interstitium was affected by fibrosis and atrophy, and moderate-to-
severe if ≥25% of the interstitium was affected. Urinary complement proteins enriched in patients with moderate-to-severe
IFTA were correlated with transforming growth factor beta receptor 1 (TGFBR1) and transforming growth factor beta recep-
tor 2 (TGFBR2), which are known mediators of kidney fibrosis.

Results: Forty-six patients with LN were included: 10 (21.7%) had moderate-to-severe IFTA and 36 had none-to-mild IFTA.
Of the 1169 unique proteins identified, 18 were complement proteins and 4 were complement inhibitors. Patients with
moderate-to-severe IFTA had a different clustering pattern from those with none-to-mild IFTA, suggesting there was a differ-
ent expression profile of urinary complement proteins between the groups (Figure 1). Complement C3 and complement fac-
tor I (CFI) were significantly enriched in the moderate-to-severe IFTA versus none-to-mild IFTA group: C3 median (IQR) 24.4
(23.5-25.5) vs. 20.2 (18.5–22.2), p= 0.02; CFI medium (IQR) 28.8 (21.8-30.6) vs. 20.4 (18.5-22.9), p=0.01) (Figure 2). No
differences were found among the other complement proteins. Both C3 and CFI showed positive correlation with TGFBR1
while only C3 showed positive correlation with TGFBR2 (Figure 3).

Conclusion: This study is one of first to analyze the urinary complement profile in LN patients with moderate-to-severe
IFTA and none-to-mild IFTA. This study identified urinary C3 and CFI as potential markers of tubulointerstitial fibrosis in
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LN. Further studies are needed to determine the pathogenic role of C3 and CFI in LN to identify new avenues for LN
treatment.

References: 1. Wang S, Wu M, Chiriboga L, et al. Membrane attack complex (MAC) deposition in renal tubules is
associated with interstitial fibrosis and tubular atrophy: a pilot study. Lupus Sci Med. 2022 Jan;9(1). 2. Bao L, Wang Y,
Haas M, et al. Distinct roles for C3a and C5a in complement-induced tubulointerstitial injury. Kidney Int. 2011 Sep;80
(5):524-34.

Disclosure: S. Wang, None; A. Broder, None; D. Shao, None; V. Kesarwani, None; B. Lally, None;M. Suzuki, None;
J. Kahlenberg, Q32 Bio, Celgene/Bristol Myers Squibb, Ventus Therapeutics, Rome Therapeutics, Janssen, AstraZe-
neca, Eli Lilly, GlaxoSmithKline, Bristol Myers Squibb, Avion Pharmaceuticals, Provention Bio, Aurinia Pharmaceuti-
cals, Boehringer Ingelheim; J. Aguilan, None; S. Sidoli, None.
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Background/Purpose: Systemic lupus erythematosus (SLE) is an autoimmune, chronic and multisystemic autoimmune
disorder, which typically affects women and presents high severity and mortality. It is characterized by the loss of self-toler-
ance, and both innate and adaptive immune systems contribute to its progression. SLE is considered a multifactorial disease
as genetic, hormonal and environmental factors have been shown to contribute to its pathogenesis. Mouse models have
helped to understand the molecular mechanisms behind SLE and are commonly used to test new pharmaceutical com-
pounds. However, the phenotype and molecular heterogeneity of SLE in humans limits its mimicking in animal models. Thus,
we hypothesized that different mouse models might mimic better than others specific subgroups of SLE patients at the
molecular level. The aim of this study is to characterize and compare different spontaneous mouse models at the molecular
level and compare them with subgroups of human SLE patients.

Methods: Four mouse models (MRL/lpr, NZB/W, BXSB.Yaa, and TLR7.Tg) were analyzed along four time points, including
their respective genetic controls. The transcriptome (RNA-Seq) and cell proportions (flow cytometry) of the spleen, as well as
numerous cytokines and autoantibodies in the serum were profiled. In addition, the molecular landscape of the mouse mod-
els was compared to SLE patients from the PRECISESADS project cohort.

Results: Specific and shared molecular pathways were identified across the four mouse models. For example, upregulation
of pathways related to neutrophils was shared by all models. On the other hand, MRL/lpr, BXSB.Yaa, TLR7.Tg shared the
upregulation of monocyte related genes, while antigen presentation was only observed downregulated in the MRL/lpr
mouse models. In addition, shared molecular pathways were dysregulated at different time points during the development
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of the phenotype. As hypothesized, specific subgroups of SLE patients showed much closer molecular similarities to spe-
cific mouse models than others thus allowing to stratify SLE patients based on the mouse models’ dysregulated pathways.

Conclusion: The results from this study constitute a molecular benchmark for future SLE mouse model studies. Relevant
information is given about the choice of the model (out of the four included in the study), regarding the molecular pathway
to be studied, and also about the time point when samples should be collected. In addition, different animal models at differ-
ent stages present higher functional similarities with some subgroups of SLE patients than with others, which might improve
the future translation of animal model results to the human disease.

Disclosure: M. Rivas Torrubia, None; M. Morell, None; M. Alarcon-Riquelme, None; G. Barturen, None.
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Background/Purpose:MHC class I polypeptide-related sequence A (MICA) is a protein involved in the activation of NK and
T cells. Variants within the MICA gene have been linked to susceptibility to numerous rheumatic diseases, including RA, PsA,
AS, JIA, and SLE, and one variant (rs1051792) has been associated with therapeutic response to TNF inhibitors (TNFi) in
patients with RA.1 The objective of this study was to examine the relationships between MICA variants and TNFi response
in individuals with RA in a real-world setting.

Methods: Data were provided by adults with RA who provided biosamples and initiated a TNFi during observation in FOR-
WARD, The National Databank for Rheumatic Diseases. These individuals had a baseline observation (prior to medication
start) and a follow up observation (after medication start) approximately six months later. Genotyping was performed with
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the Illumina Infinium Global Screening Array platform, and non-silent common (minor allele frequency > 0.05) MICA variants
were included in this analysis (rs1063632, rs1051794, rs1131896, and rs9266825). Change in disease activity following
TNFi initiation was measured by minimal clinically important difference (MCID) in the patient activity scale II (PAS-II). The
MCID cutoff from baseline to follow up was 0.63 if baseline PAS-II >3.7 and was 0.53 if baseline PAS-II≤3.7. Logistic regres-
sion models for achieving MCID were generated for each of the four variants by number of minor alleles present (0, 1, or 2;
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0 referent) and were adjusted for baseline PAS-II, age, sex, white race, smoking history, calendar year, RA duration, BMI,
glucocorticoid use, and Rheumatic Disease Comorbidity Index (RDCI).

Results: A total of 197 participants met inclusion criteria, 70 of whom (36%) reached the MCID for improved PAS-II following
initiation of a TNFi. Baseline characteristics are presented in Table 1 and allele distributions for each variant are presented in
Table 2. Of the four variants examined, rs1131896 was significantly associated with improved disease activity following ini-
tiation of a TNFi (Figure 1). Individuals who were homozygous for the minor allele at rs1131896 had six times the odds of
achieving the MCID for improved PAS-II (OR [95% CI] 6.1 [1.5, 24.1]; p=0.01) compared to those who were homozygous
for the major allele. Heterozygous individuals did not have a significant association between their genotype and improved
PAS-II scores.

Conclusion: Our results indicate that individuals with RA who are homozygous for the minor allele at MICA rs1131896
are significantly more likely to experience clinically important improvements in disease activity following use of a TNFi.
While other MICA variants have been associated with rheumatic diseases and drug response, this is the first study to
link rs1131896 with TNF outcomes. This variant may serve as a useful predictor of TNFi response as part of ongoing
efforts to improve precision medicine for RA. Future work to confirm this result in additional cohorts and investigate a
functional explanation is needed.1. Iwaszko, M. et al. Association of MICA-129Met/Val polymorphism with clinical out-
come of anti-TNF therapy and MICA serum levels in patients with rheumatoid arthritis. Pharmacogenomics J
20, 760-769 (2020).

Disclosure: K. Wip � er, None; J. Baker, Bristol-Myers Squibb(BMS), RediTrex, Pfizer; K. Michaud, None.
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Background/Purpose: SARS-CoV-2 causes a severe inflammatory syndrome (COVID-19) leading, in many cases, to bilat-
eral pneumonia, severe dyspnea and in ~5% of these, death. DNA methylation is known to play an important role in the reg-
ulation of the immune processes behind COVID-19 progression, however it has not been studied in depth. In this study, we
aimed at evaluating the implication of DNA methylation in COVID-19 progression and the extent to which
COVID19-associated epigenetic signals are also observed in rheumatic autoimmune diseases.
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Methods:We performed a genome-wide DNA methylation analysis on COVID19 positivity and severity by linear regression
models in whole blood samples from SARS-CoV-2 RT-PCR negative (N=101) and positive lab tested individuals (N=473)
obtained from two clinical Spanish centers. We followed up COVID-19-associated differentially methylated sites (DMS) by
performing functional enrichment analyses, discovery of methylation correlated modules, methylation quantitative trait locus
(meQTL) mapping and contrasting epigenetic signals with publicly available single-cell RNAseq COVID19 information. We
searched for COVID19-associated epigenetic signals on data obtained from systemic autoimmune diseases (SADs) from
the PRECISESADS project.

Results: The results revealed the existence of epigenomic regulation of functional pathways associated with COVID-19
severity and mediated by genetic loci with similarities with autoimmune disease pathways. We found an environmental
trait-related signature that discriminates mild from severe cases, and regulates IL-6 expression via the transcription
factor CEBP.

Conclusion: The analyses suggest that an interaction between environmental contribution, genetics and epigenetics might
be playing a role in triggering the cytokine storm described in the most severe cases. Our findings also reveal common dys-
regulated pathways between COVID19 and SADs but also important differences regarding the environmental related
signature.

Disclosure: G. Barturen, None; E. Carnero-Montoro, None; M. Martinez-Bueno, None; S. Rojo-Rello, None;
B. Sobrino, None; C. Alc�antara-Domínguez, None; D. Bernardo, None; M. Alarcon-Riquelme, None.
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Background/Purpose: SLE is a multi-organ autoimmune disorder with a prominent genetic component. Individuals of
Asian-Ancestry (AsA) disproportionately experience more severe SLE compared to individuals of European-Ancestry (EA),
including increased kidney involvement and tissue damage. Whereas some of this variation may be accounted for by envi-
ronmental and/or socioeconomic factors, the possibility that risk alleles differentially expressed within patients of AsA ances-
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try influence the molecular mechanisms involved in SLE pathogenesis and contribute to enhanced clinical severity has not
been explored.

Methods: SLE Immunochip-based association studies identified single nucleotide polymorphisms (SNPs) significantly asso-
ciated with SLE in EA (6748 cases; 11516 controls) and AsA (2485 cases and 3947 controls from Koreans (KR), Han Chi-
nese (HC) and Malaysian Chinese (MC)). To map causal SNPs to genes, we leveraged the relationship between SNPs and
genes in coding regions (C-SNP), eQTL status (E-SNP), transcription factors (T-SNP), and proximity (P-SNP). Protein-
protein interaction networks were generated by STRING, visualized in Cytoscape, partitioned with MCODE and annotated
using Biologically Informed Gene Clustering (BIG-C), Immune (I)-Scope, Ingenuity Pathway Analysis (IPA) and EnrichR. Gene
set variation analysis (GSVA) was used to estimate the variation of pre-defined informative gene sets in patient and control
samples of gene expression datasets.

Results: We identified 3,066 ancestry-specific and 384 trans-ancestry SNP-linked genes associated with SLE. Genetic
associations were examined using connectivity mapping, and gene signatures based on predicted biological pathways were
used to interrogate gene expression datasets. SLE-associated pathways in AsA patients included elevated oxidative stress,
altered metabolism and mitochondrial dysfunction, whereas SLE-associated pathways in EA patients included a robust
interferon response (type I and II) related to enhanced cytosolic nucleic acid sensing and signaling (Figure 1). An independent
dataset derived from summary genome-wide association data in an AsA cohort identified similar molecular pathways. Gene
expression data from AsA SLE patients corroborated the molecular pathways and dominant cell types predicted by SNP
associations.

Figure 1. Summary of lupus molecular pathways, dominant cell types and potential treatment options in EA and AsA ancestral
populations.
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Conclusion: The SNP-associated predicted genes and gene expression profiles outlined here implicate similarities and also
fundamental differences in lupus molecular pathways operative in EA and AsA ancestral populations. Our findings indicate
that certain pathways may be enriched in one ancestral population over another, but those pathways may not be active
within every patient of a given ancestry and may be active in patients from other ancestries. Systems bioinformatics and
assessment using gene signature enrichment analyses revealed alterations in cellular metabolism and cell stress signatures
that may be more prevalent in patients of Asian ancestry. Identifying molecular pathways predicted by ancestry specific
genetic SLE risk analyses may help to disentangle the population differences in clinical severity that impact AsA and EA indi-
viduals with SLE and guide targeted therapies (Figure 1).

Disclosure: K. Owen, None; K. Bell, None; A. Price, None; P. Bachali, None; H. Ainsworth, None;M. Marion, None;
T. Howard, None;C. Langefeld, None;N. Shen, None; J. Yazdany, AstraZeneca, Gilead, Bristol-Myers Squibb(BMS),
Aurinia, Astra Zeneca, Pfizer; M. Dall’Era, GlaxoSmithKline (GSK), AstraZeneca, Aurinia, BMS, Amgen; A. Grammer,
None; P. Lipsky, None.
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Background/Purpose: Systemic Lupus Erythematosus (SLE) is a prototypic systemic autoimmune disease character-
ized by a complex aetiology and heterogenous symptomatology which has been recently dissected using a combina-
tion of transcriptome and methylome (1). Epigenetic alterations are mediators of the environmental and genetic factors
and impact transcriptional programs. Here, the aim was to increase the knowledge of epigenetic alterations in SLE by
studying their link with genetics, transcription, and serological profiles in the form of cytokines and autoantibody
measurements.

Methods: Whole blood DNA methylation (DNAm) data was obtained with the Illumina HumanMethylation EPIC BeadChip
and coupled with genetic and RNAseq in 207 SLE patients and 235 healthy controls. We performed stratified epigenome-
wide association studies interrogating the influence of the presence of autoantibodies and four distinct molecular subtypes
on the epigenome. The results were followed conducting methylation quantitative trait loci analyses (meQTL), cytokine-
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epigenetic associations, methylation-expression correlations. The causality behind epigenetic associations was evaluated
by Mendelian randomization.

Results: Despite reducing sample size, the molecular stratification approach led to a substantial increase in associated
SLE-CpG sites due to patient classification within molecular subtypes, leading to a total of 974 differential methylation
CpG sites. A stronger epigenetic dysregulation in interferon regulated genes (IRG) was observed in those SLE patients
exhibiting SSA autoantibodies, but the interferon signature was persistent in all patients regardless their autoantibody
profile. Novel genetic loci were discovered associated with SLE with evidence supporting their role as drivers of the
epigenetic changes. For example, those meQTLs that regulate DNAm at IRF7 or STAT1. While the activity of transcrip-
tion factors (TFs) such as IRF9, IRF1, STAT2, STAT1, E2F2 and RUNX3 was associated with the epigenetic landscape
of SLE, these TFs do not have an impact on the healthy population. Likewise, strong associations between IL1RII levels
and DNAm at IRG were observed with intriguing opposite directions between different SLE patient molecular
subtypes.

Conclusion: This study expands the list of CpGs associated with SLE by targeting SLE molecular and autoantibody het-
erogeneity. The findings reveal distinct drivers for epigenetic alterations dependent on molecular subtypes, such as regu-
latory genetic variants, transcription factor activity or the production of inflammatory cytokines. Our work illustrates how
the genetic architecture of DNAm is dependent on immunological and molecular profiles. Finally, this work serves to
inspire the identification of future epigenetic biomarkers for different SLE subtypes and pinpoint new targets for drug
discovery.

(1) Barturen, et al., A&R, 2021

Disclosure: O. Castellini-Pérez, None; A. Spiliopoulou, None; G. Barturen, None; A. Iakovliev, None;M. Martinez-
Bueno, None; E. Carnero-Montoro, None; M. Alarcon-Riquelme, None.
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Background/Purpose: Previous genetic association studies identified a 9 gene region of Xq28 containing IRAK1 as a risk
locus for SLE. IRAK1 plays key roles downstream of the endosomal TLRs and IL-1 receptors to activate NF-KB during
inflammatory responses. While single nucleotide polymorphisms (SNPs) in IRAK1 have been independently associated with
SLE risk, the molecular pathways have not fully delineated the differential impact in lupus patients of different ancestries.
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Here, we provide a full characterization of the genetic haplotype predictive of a patient endotype characterized by enhanced
IRAK1 signaling in European ancestry SLE patients.

Methods: Gene Analysis Tool Kit variant calling was used to identify expression of 150 known Xq28 SNPs in an RNA-seq
dataset of SLE patients of European (EA) or Asian (AsA) ancestry. Patient cohorts were determined by SNP expression
and visualized via t-SNE plot. Differentially expressed gene (DEG) datasets were created to leverage inter-cohort and
intra-ancestral changes in gene expression. DEGs were integrated into protein-protein interaction networks, partitioned
with MCODE, and annotated using a variety of bioinformatics tools. Gene set enrichment analysis (GSEA) was utilized to
validate overall enrichment of pathways observed with MCODE clustering. For comparison, DEGs derived from
IRAK1/2-deficient mice (GSE10765) were clustered and annotated to identify pathways down-regulated in the absence
of IRAK1.

Results: Variant calling detected 150 SNPs in the Xq28 region from SLE patients with approximately 33% total coverage.
4 independent cohorts based on SNP expression were grouped by t-SNE. Cohorts 1 and 2 comprised 45% and 33% of
subjects, respectively, with cohort 1 being 90% AsA ancestry (AsA-1) and cohort 2 being 90% EA ancestry (EA-2). The
AsA-1 haplotype expressed primarily homozygous alternate alleles within AVPR2-TMEM187 and reference alleles else-
where, whereas the EA-2 haplotype expressed alternative alleles within IRAK1-MECP2 (Figure 1). The smaller cohorts
3 and 4 comprised 21% of all subjects and expressed heterozygous SNPs across the entire region in both ancestries.
Pathway analysis of EA-2 DEGs indicated activation of innate and inflammatory immune responses related to TLR signal-
ing that are consistent with IRAK1 up-regulation in this patient cohort. In contrast, AsA-1 had no enrichment of similar
pathways. Using the IRAK1/2 KO mouse as reference, we further confirmed that genes down-regulated in the absence
of IRAK1 are strong predictors of genes up-regulated in SLE patients of EA ancestry harboring the IRAK1 variant risk
allele.

Figure 1: SNP expression, detection and cohort separation annotated with size and ancestral make-up of 4 independent cohorts determined by
t-SNE.
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Conclusion: Here, we confirmed expression of previously documented SNPs in Xq28 in SLE patients and discovered 2 dis-
tinct haplotypes indicative of patient ancestry. We observed and validated up-regulation of inflammatory pathways down-
stream of TLR signaling in EA patients expressing alternate alleles in the IRAK1 locus, confirming IRAK1 as a disease-
associated gene in these patients. Modulation of IRAK1 signaling could serve as a target for the abrogation of inflammation,
predominantly in SLE patients of EA ancestry.

Disclosure: R. Clemens, None; T. Dawson, None; K. Owen, None; A. Grammer, None; P. Lipsky, None.
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Background/Purpose: Epigenetic mechanisms like DNA methylation may play a role in OA. For example, expression of
GDF5, a well-known OA gene, is modulated by demethylation of the 5’ untranslated region. There may be other loci under
epigenetic regulation that could provide mechanistic insights into OA. To our knowledge, there are no epigenome-wide
association studies of OA that have been carried out in blood or in large cohorts. We therefore aimed to identify differentially
methylated loci in blood that are associated with OA.

Methods: We analyzed data from the Multicenter Osteoarthritis Study (MOST), a longitudinal, prospective study of knee
OA. A subset of participants ranging in age from 45-69 years were recruited in 2016 with Kellgren-Lawrence grade (KL) 0,
1, or 2 in the worse affected of the tibiofemoral or patellofemoral compartments in both knees and no continuous and severe
pain in either knee. We assessed follow-up data on these participants collected in 2018, where we assessed DNA methyla-
tion in 671 participants who had blood samples and weight-bearing fixed flexion posteroanterior (PA) and lateral knee radio-
graphs and bilateral PA hand radiographs. Knee and hand joints were read for KL grade by a team of readers with
adjudication. We measured DNAmethylation with the Illumina InfiniumMethylationEPIC 850K array. We removed poor qual-
ity probes and samples, then conducted stratified quantile normalization. We additionally removed probes overlapping sin-
gle nucleotide polymorphisms, probes that were cross-reactive and probes on sex chromosomes. This resulted in
671 samples and 774,460 CpGs for analysis. CpGmethylation beta-values were log2 transformed to M-values for statistical
analyses.

We assessed associations between each CpG and hand, knee, and multi-joint OA using linear mixed effects regression.
Models were adjusted for age, sex, smoking status, race, and estimated blood cell counts as fixed effects and array iden-
tifiers including sample plate number and row number as random effects. Hand OA was defined as the presence of 1)
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three or more hand joints with KL grade ≥ 2 where at least two are part of the same DIP, PIP, or CMC1 joint group across
both hands, 2) KL grade ≥ 2 in at least one DIP, and 3) bilateral involvement in ≥ 1 of the DIP, PIP, or CMC1 joint groups.
Knee OA was defined as KL grade ≥ 2 in at least one knee. Multi-joint OA was defined as the presence of both hand and
knee OA.

We set the p-value threshold for epigenome-wide significance to 1 × 10-6 as suggested by Tsai and Bell (2015). All analyses
were conducted in R.

Results: Mean age was 58±7 years and 53% were women. About 23% had hand OA, 25% had knee OA, and 8% had
multi-joint OA. We identified one CpG probe associated with knee OA and four CpG probes associated with multi-joint
OA; none were associated with hand OA (Table 1). Associated CpG probes were specific to each OA phenotype
assessed.

Conclusion: We identified five differentially methylated loci associated with OA, the majority of which were associated with
multi-joint OA, underscoring its possible systemic etiology. Our top finding, PTPRN2, is a gene that encodes a protein tyro-
sine phosphatase receptor that may be involved in the regulation of insulin secretion. Replication of these findings in inde-
pendent cohorts is ongoing.

Disclosure: M. Yau, None; P. Okoro, None; I. Haugen, None; J. Lynch, None; M. Nevitt, None; C. Lewis, None;
J. Torner, None; D. Felson, None.
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Abstract Number: 1145

The Prostate Plays a Role in Serum Urate Levels and the Risk of Gout
in Men

Mariana Urquiaga1, Megan Leask1, Nicholas Sumpter1, Brooke Maxwell2, Sara Lewis2, Eric E. Kelley2 and Tony
Merriman3, 1University of Alabama at Birmingham, Birmingham, AL, 2West Virginia University, Morgantown, WV,
3University of Otago, Dunedin, New Zealand

Table 1. CpGs significantly associated with OA (P-values < 1E-6)
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Background/Purpose:Men have higher serum urate (SU) and increased prevalence of gout compared to pre-menopausal
women. Xanthine oxidoreductase (XOR), encoded by the XDH gene, is the sole enzyme responsible for urate production in
mammals. In a gout GWAS study (Abstract ID 1288189) we identified a genetic association at the XDH locus with gout that
co-localized with a genetic signal of control of XDH expression that is specific to the prostate. This finding has generated the
novel hypothesis that the prostate plays a role in urate homeostasis and the risk of gout in men. This hypothesis is supported
by evidence that urate is a constituent of semen1,2 and the presence of urate crystals in non-malignant prostate sections3.
Here we tested for the expression of XDH and urate transporters in the human prostate and for XOR activity and uric acid
in the murine prostate.

Methods: We used publicly-available single cell RNA sequencing data4 to evaluate the expression of XDH and urate trans-
porters in specific cell types in the prostate. We measured uric acid concentration and XOR activity from the prostate of
7-week C57Bl/J6 mice.

Cell-specific expression of XDH and urate transporters in the prostate. (Image credit: Human Protein Atlas, image available from v21.1.proteina-
tlas.org)
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Results: XDH is expressed in prostatic basal and urothelial cells (Figure 1). The major urate transporter genes ABCG2,
SLC2A9, and ABCC4 (encoding ABCG2, GLUT9, and MRP4 respectively) were expressed in different prostate cell types
(Figure 1), however expression of other urate transporters was negligible (data not shown). XDH and SLC2A9 had overlap-
ping expression patterns in the basal and urothelial cells of the prostate. The secretory transporter ABCC4 was ubiquitously
expressed, although predominantly in glandular cells. The expression of the secretory transporter ABCG2was at a high level
restricted to endothelial cells. In mice, XOR activity was higher in the liver than the prostate, however concentration of uric
acid (per mg protein) was higher in the prostate (Figure 2).

Conclusion: XDH is expressed in the human prostate. In the mouse prostate, XOR is active and uric acid is synthesized. The
presence of XDH and urate transporters in the prostate, provides a potential mechanism for prostatic production and secre-
tion of urate into the blood. Production by XOR and transport of urate by GLUT9 in epithelial cells, combined with transport
into the blood by ABCG2 is a testable model. Together, these results further support the hypothesis that the prostate may
play a role in the increased urate levels and risk of gout in men.

Disclosure: M. Urquiaga, None; M. Leask, None; N. Sumpter, None; B. Maxwell, None; S. Lewis, None; E. Kelley,
None; T. Merriman, None.
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Genetic Interactions Between T-Cell Receptor Polymorphisms and HLA
Amino Acids Contribute to the Risk of Rheumatoid Arthritis

Chuan Fu Yap1, Paul Martin2, Darren Plant1, John Bowes1, Kazuyoshi Ishigaki3, Saori Sakaue4, Alex Macgregor5, Suzanne
Verstappen1, Anne Barton1, Soumya Raychaudhuri6 and Sebastien Viatte1, 1The University of Manchester, Manchester,
United Kingdom, 2The University of Manchester, Oberhaching, Germany, 3Riken, Bunkyo-ku, Tokyo, Japan, 4Broad
Institute of Harvard and MIT, Cambridge, MA, 5The University of East Anglia, Norwich, United Kingdom, 6Brigham and
Women’s Hospital, Boston, MA

Tissue XOR activity and urate levels in the liver, prostate, and seminal vesicles of male mice
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Background/Purpose: Rheumatoid arthritis (RA) genetic susceptibility has been well studied with five amino acid positions
within the HLA explaining most of the association. Although genome wide association studies have also identified risk loci
outside the HLA, no association with genetic polymorphisms within the T-cell receptor (TCR) regions has ever been reported
below genome-wide significance in large studies. TCR polymorphisms have only an effect in the context of specific HLA
alleles. We therefore decided to look for interaction effects between the TCR and HLA region using genotype data from
the United Kingdom population, in a first instance.

Methods: RA patients recruited to the Biologics in Rheumatoid Arthritis Genetics and Genomics Study Syndicate
(BRAGGSS) and to The Norfolk Arthritis Register (NOAR) were used as cases and individuals recruited to the Under-
standing Society Study as controls. Genotype data were generated using Illumina HumanCoreExome
Arrays Standard quality control (QC) was applied prior to full genotype and HLA imputation on the Michigan Imputation
Server. Following imputation low minor allele frequency (0.01) markers were removed. TCR polymorphisms were
extracted from imputed genotype data for the alpha, beta, gamma and delta region by selecting all single nucleotide
polymorphisms (SNP) within the earliest start position and the last end position for those genes. The interaction effects
between TCR and 4-digit HLA alleles were studied using standard logistic regression, whilst the omnibus test was
applied for interaction effects between TCR and amino acid positions; sex and the first ten principal
components were used as covariates to adjust for the potential effect of sex and population stratification. Permuta-
tions were performed 100,000 times for the top amino acid interaction.

Figure 1. Differentially expressed genes (RNA counts, nCounter) between baseline condition (untreated PBMCs) vs IL-6 stimulation (A) and IL6
group vs TCZ+IL6 group (B).
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Results: In total, 3943 RA patients and 9191 healthy controls were analysed. Following QC, 5133 TCR SNPs, 119 HLA
alleles and 339 amino acid positions were available for analysis. The strongest interaction effect for RA susceptibility was
found between rs1076861 and HLA-A*26:01 (OR = 2.52, 95% CI = 1.64 – 3.89; p-value = 2.6e-5) as well as between
rs7150263 and HLA-A amino acid position 9 (p-value = 3.9e-8). For HLA-A position 9, phenylalanine gives the strongest
interaction association with rs7150263 (0.78, 95% CI = 0.72 – 0.85; p-value = 2.4e-8), followed by tyrosine (OR = 1.26,
95% CI = 1.13 – 1.41; p-value = 4.23e-5), threonine (OR = 1.32, 95% CI 1.13 – 1.53; p-value = 3.5e-4), and serine
(OR = 1.05, 95% CI 0.9 – 1.2; p-value = 0.04). rs1076861 is an intergenic SNP located between TRDV3 and TRAJ61,
and rs7150263 is also an intergenic SNP located between TRAV7 and TRAV8. Amino acid position 9 of HLA-A is located
within the peptide binding groove.

Conclusion: This study has identified statistical interactions between TCR polymorphisms and HLA-A amino acids. Rep-
lication will be performed within a large transethnic dataset including > 200,000 samples (RA international genetics
consortium).

Figure 2.Heatmap (A) and PCA (B) of 7 genes that increased expression with IL-6 stimulation and decreased after exposure to TCZ revealing 2 dif-
ferent groups of patients that respond and cluster differently in response to tocilizumab.
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Background/Purpose:Glucocorticoids (GCs) are only effective therapy able to induce disease remission, but most patients
relapse when GC are tapered and suffer from GC-related toxicity. Interleukin 6 (IL-6) may play a pivotal role in GCA patho-
genesis since its transcripts are increased in vascular lesions and elevated serum levels have been reported in active GCA
patients. Blocking IL-6 receptor with tocilizumab (TCZ) has demonstrated effectiveness in reducing GCA flares and sparing

Figure 3. Baseline expression levels of differentially expressed transcripts (STAT3, HIF1A, CCR1 and CCL2) between R and NR (RNA counts)
(A) and expression of soluble CCL2 between R and NR on protein level (B).
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GC. However, 40% of patients still relapse when GCs are discontinued, indicating heterogeneity in TCZ-response. There-
fore, identifying predictors of response to TCZ is crucial. The aim of this study was to investigate transcriptomic changes
induced by IL-6 and IL-6 +TCZ on ex-vivo PBMCs from patients in clinical remission.

Methods: PBMCs were isolated from 17 patients consecutively recruited from outpatient visits and 5 age and sex –

matched controls, using Lymphoprep™ density gradient. Fourteen patients were receiving prednisone (< 5mg/day) and
4 patients were in sustained remission without treatment. PBMCs were exposed to recombinant human (rh) IL-6 (IL6 group)
(20 ng/ml) and combination of rhIL-6 and tocilizumab (20 � g/ml) (TCZ+IL6 group) and cultured for 24h.Total RNA was
extracted from cells using TRIzol™ reagent. RNA (100ng/sample) was processed using nCounter Prep Station screening
for 256 genes from Human Inflammation Nanostring panel. Barcode counts were processed with nSolver 4.0 Software.
Normalized data were analysed using R Studio 4.0.3 and GraphPad Prism v 9.0.

Results: After stimulation with IL-6, 12 transcripts were increased and 34 decreased respect to baseline condition. A total of
113 transcripts were differentially expressed between IL-6 group and IL-6+TCZ group (Fig 1). After correction for multiple com-
parisons, 73 transcripts remained significant (FDR< 0.05) of which only 7 were increased with IL-6 stimulation and decreased
expression after exposure to TCZ: STAT3, HIF1A, CCL2, CCR1, BCL6, MYC, TLR2 and C3AR1; all of them being target genes
of STAT3. Mapping these genes showed 2 clusters that differ in gene expression in response to TCZ. Group 1 (“responders”,
R) decreased expression of these 7 transcripts after exposure to TCZ and in group 2 (“non-responders”,NR) there were no
changes in transcripts between conditions (Fig 2A). PCA analysis confirmed 2 distinct patient groups (Fig 2B). Four of 7 genes
were differentially expressed between R and NR (STAT3, HIF1A, CCR1 and CCL2) at baseline (untreated) condition, with NR
having higher levels than R (Fig 3A). As CCL2 is a soluble cytokine, its concentration wasmeasured by immunoassay in cell cul-
ture fluid and results again showed higher levels of protein in NR than R (Fig 3B).

Conclusion: Tocilizumab reduces expression of STAT3 and 7 other transcripts downstream from STAT3. Two clusters of
patients with different response pattern to TCZ were identified with higher levels of STAT3, HIF1A and CCL2 in
NR. Results indicate that these molecules could be potential predictors of response to TCZ. Validation on a new patient
cohort is in process. Project was funded by HORIZON 2020 programe (MSCA agreement No.813545) and Spanish Ministry
for Science and Innovation (No.PID2020-114909RB-I00).

Disclosure: M. Alba, None; R. Alba, None; G. Espigol Frigolé, GlaxoSmithKlein(GSK); J. Hern�andez, None;
S. Prieto, None; M. Corbera-Bellalta, None; M. Cid, GlaxoSmithKlein(GSK), VIFOR PHARMA, KINIKSA,
GlaxoSmithKlein(GSK), Roche, VIFOR PHARMA, KINIKSA, Roche.
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Background/Purpose: In order to understand the genetic factors that lead to early remission in RA, we performed a GWAS
to uncover important biological pathways.

Figure 1. GWAS results in the form of (A) LocusZoom Manhattan plot, dashed line indicates the genome-wide significance threshold of 5 x 10-8,
(B) forest plot of locus A (FKBP7) effect size across datasets, and (C) forest plot of locus B (CLEC16A) effect size across datasets. Several cohorts
are split across datasets.
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Methods: We collected 5,635 untreated patients with RA from 10 centers throughout Europe. We defined remission as
DAS28CRP < 2.6 at 6 months. We estimated the genetic component of remission using LDAK-PCGC. Next, we ran a
GWAS in each cohort, correcting for age, sex and population stratification, and combined the results with an inverse-
variance weighted meta-analysis with fixed-effects. Positional and expression quantitative trait loci (eQTL) mapping was per-
formed using FUMA. For transcriptional analyses, we used AMP-I [1] single cell RNAseq synovial biopsies (n=55 RA
patients), Zurich cohort of 26 synovial tissues across 5 arthritides, PEAC synovial biopsies RNAseq (n=355 RA patients
[2]) from unstimulated and stimulated fibroblast-like synoviocytes (FLS) and circulating CD4+ T-cell eQTL data from
untreated RA patients (NEAC) [3].

Results: In our data, 16% of phenotypic variance was explained by genetics (h2). Polygenic risk score analysis showed this
was not attributable to established RA susceptibility variants. Our GWAS uncovered 2 loci of interest; a genome-wide signif-
icant hit (locus A, rs16866400, Chr2:179448911, P = 2.36 x 10-8) and a suggestive hit (locus B, rs11645657,
Chr16:11223454, P = 1.13 x 10-7) (Figure 1). Locus A was positionally mapped to TTN(-AS1), a gene, expressed in muscle,
with an eQTL for fk506 (tacrolimus) binding protein (FKBP7) in fibroblasts. Our data show that this variant affects transcrip-
tion in FLS and that FKBP7 is differentially expressed in FLS. In the PEAC biopsies we demonstrate that the remission-
associated allele increases transcription of FKBP7 in synovia, which correlates with lower baseline disease activity and better
treatment response. We also observed a decrease in FKBP7 expression in FLS when treated with IL4 and an increase when
treated with TNF (Figure 2). The leading SNP in locus B is likely itself regulatory, given its high regulatory scores (regulomeDB
rank = 2B, CAD score = 1.5) and the lack of strong LD to alternative SNPs, suggesting a self-regulatory nature. Based on the

Figure 2. Overview of locus A with (A) number (proportion) of RA patients with at least one effect allele vs reaching DAS28CRP remission at
6 months post-diagnosis, (B) association in early inflammatory arthritis patients of FKBP7 expression in blood and DAS28CRP (response)
(PEAC synovial biopsies RNAseq in 355 RA patients [2]), (C) expression levels of FKBP7 across fibroblasts, monocytes, T-cells and B-cells in rheu-
matoid arthritis, osteoarthritis and healthy participants (AMP-I scRNAseq synovial biopsies [3]), (D) FKBP7 expression in fibroblast-like synovio-
cytes of RA patients under various stimuli, and (E) expression of FKBP7 across various cell types in arthritis patients (Zurich cohort of
26 synovial tissues across 5 arthritides). FPKM, fragments per kilobase of transcript per million mapped reads; CPM, counts per million
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ChromHMM and eQTL data, this SNP affects enhancement in FLS and is an eQTL in early RA CD4+ T-cells for CLEC16A, a
gene with variants associated with multiple autoimmune disorders, ranging from MS to seronegative RA [4]. Additionally,
CLEC16A KO mice exhibit an autoimmune phenotype reversed by JAK/STAT inhibition [5] (Figure 3).

Conclusion:We have identified two genes whose expression is associated with remission in patients with early RA: FKBP7
and CLEC16A. The FKBP7 pathway seems to be FLS mediated. We are performing further experimental studies to investi-
gate both genes. Based on our current work we postulate a broadening of the conventional B- and T-cell focus in RA treat-
ment to also include FLS.
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Background/Purpose: Knee osteoarthritis progression is heterogeneous in the population, being the most aggresive form
the rapid progressive knee osteoarthritis (RPKOA). These patients suffer a worsening of the joint in a short window of time.
Previous results showed that mitochondrial DNA (mtDNA) variation modify the incidence and progression of OA, but their
influence on the RPKOA is unknown. Our objectives for the present work are:

• To find new mtDNA variants related to RPKOA to develop a predictive model
• To find out the functional significance of these variants

Methods: In the discovery phase we used the Osteoarthritis Initiative (OAI) and in the replication phase we pooled individuals
from the Cohort Hip and Cohort Knee (CHECK) and the Prospective Cohort of Osteoarthritis from A Coruña (PROCOAC)
cohorts. Patients were classified as follows:

• Rapid progressors (N Discovery=268, N Replication=107), subjects with baseline KL grade 0-1 and increase up to KL≥3 during
48-month follow-up; or baseline KL grade 2 and increase up to KL grade 4 during the follow-up

• Non-rapid progressors (N Discovery=827, N Replication=592), subjects with the same baseline characteristics as rapid progres-
sors, but with a slower or no evolution over time

mtDNA in the OAI was screened by in-depth sequencing. Resulting variant was analyzed in the replication phase by Sanger
sequencing. Statistical approaches adjusting by confounding variables followed by a meta-analysis were applied. We
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developed a functional study using two types of transmitochondrial cybrids belonging to mtDNA haplogroup H, with and
without the mitochondrial variant of interest.

Results: The in-depth sequencing of mtDNA revealed that mtDNA D-loop variant m.16519C showed a significantly higher
frequency in the rapid-progressors group (OR=1,558;95%CI=1,148-2,113;nominal p-value=0,004; B-H corrected
pvalue=0,044). These results were similar to those obtained in the replication cohort (OR=1,647;95%CI=1,013-2,678;
p=0,043).

The preditive models of the OAI revealed that, regardless of the different clinical variables, the variant m.16519C was signif-
icantly associated with RPKOA (OR=1,559;95%CI=1,125-2,161; p=0,008). By contrast, in the replication phase the trend
was similar but bordered on the statistical significance (OR=1,506;95%CI=0,848-2,675;p=0,162) (Table 1). The subsequent
meta-analysis confirmed the significant association between this mtDNA variant and RPKOA (OR=1,58;95% CI=1,22-2,05;
p=0,0027) (Figure 1).

In contrast with wildtype cybrids, those harboring the mtDNA variant showed lower expression mRNA levels of PGC-1α
(p=0,0024) and FIS1 (p=0,0519), as well as a lower average cell survival under oxidative stress conditions (23,42±8,88 vs
115,7±64,1;p=0,0043). In addition, cybrind harbouring this variant alsho showed a increased mitochondrial reactive oxygen
species (ROS) production (4,21±1,29 vs 2,21±1,34;p=0,014).

Conclusion: D-loop variant m.16519C increases the risk of developing a rapid progression of knee OA. Among the effects
caused by this variant both mitochondrial biogenesis and fission/fusion processes, as well as cell survival under oxidative
stress conditions and mitochondrial ROS production, seem to be affected.

Figure 1. Forest plot of the meta-analysis of the ORs of the two predictive models

Table 1. Binary regression model including clinical variables and mt16519C in both cohorts; A: discovery cohort ; B: replication cohort
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Background/Purpose: The skin is recognized as a window into the immunopathogenic mechanisms driving the vast phe-
notypic spectrum of psoriatic disease.

Methods: To better decipher the cellular landscape of both healthy and psoriatic skin, we employed spatial transcriptomics
(ST), a ground-breaking technology that precisely maps gene expression from histologically-intact tissue sections (Fig. 1A).

Results: Findings gleaned from computationally integrating our 23 matched lesional and non-lesional psoriatic and 7 healthy
control samples with publicly-available single-cell ribonucleic acid (RNA) sequencing datasets established the ability of ST to
recapitulate the tissue architecture of both healthy and inflamed skin (Fig. 1B) and highlighted topographic shifts in the
immune cell milieu, from a predominantly perifollicular distribution in steady-state skin to the papillary and upper reticular der-
mis in psoriatic lesional skin. We also incidentally discovered that ST’s ability to ascertain gene expression patterns from
intact tissue rendered it particularly conducive to studying the transcriptome of lipid-laden cells such as dermal adipose tis-
sue and sebaceous glands (Fig. 1C), whose expression profiles are typically lost in the process of tissue handling and disso-
ciation for bulk and single-cell RNA seq. Unbiased clustering of pooled healthy and psoriatic samples identified two
epidermal clusters and one dermal cluster that were differentially expanded in psoriatic lesional skin (p values ≤0.05)
(Fig. 1D); pathway analysis of these clusters revealed enrichment of known psoriatic inflammatory pathways (Fig. 1E). Unsu-
pervised classification of skin-limited psoriasis and psoriatic arthritis samples revealed stratification by cutaneous disease
severity or Psoriasis Area and Severity Index (PASI) score and not by presence or absence of concomitant systemic/synovial
disease (Fig. 1F). Remarkably, this PASI-dependent segregation was also evident in distal, non-lesional samples and was
driven by the dermal macrophage and fibroblast cluster and the lymphatic endothelium (Fig. 2A). Inquiry into the mechanis-
tic drivers of this observed stratification yielded enrichment of pathways associated with key T cell and innate immune cell
activation, B cells, and metabolic dysfunction (Fig. 2B). Finally, tissue scale computational cartography of gene expression
revealed differences in regional enrichment of specific cell types across phenotypic groups, most notably upward extension
of fibroblasts to the upper dermis in both lesional and non-lesional samples from mild psoriasis and restriction to the lower
dermis in the moderate-to-severe psoriasis samples (Fig. 2C), suggesting that disease severity stratification may be driven
by emergent cellular ecosystems in the upper dermis.
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Fig. 1. (A) Schematic of spatial transcriptomics study workflow. Four mm skin punch biopsies were obtained from healthy volunteers (n=3) and
lesional and non-lesional skin from patients with psoriatic disease (n=11). Ten micron-thick sections were then placed on capture areas on the
STmicroarray slide, each containing molecularly barcoded, spatially encoded spots with a diameter of 50 microns and a center-to-center distance
of 100 microns. (B) Side-by-side comparison of a hematoxylin-eosin (H&E) stained section of representative healthy, lesional, and non-lesional skin
samples and the corresponding ST plots showed concordance of unbiased gene expression-based clustering with histologic tissue architecture.
(C) Pathway analysis of the adipose cluster in healthy skin (cluster 2) confirmed upregulation of lipid-associated processes. Inset: Spots corre-
sponding to the adipose cluster highlighted in yellow. (D) Wilcoxon rank sum test (results displayed as box plots) yielded statistically significant
expansion of three clusters in lesional skin compared to both non-lesional and healthy skin – inflamed suprabasal epidermis (cluster 4), epidermis
2 (cluster 7), and inflamed dermis (cluster 10). HC=healthy control, L=lesional psoriatic skin, NL=non-lesional psoriatic skin. (E) Pathways enriched
in clusters 4, 7, and 10. (F) Principal component analysis (PCA) plots demonstrating segregation of samples by severity of cutaneous disease in
both lesional and non-lesional samples along the first principal component (right) that was not seen in the samples categorized according to pres-
ence or absence of arthritis (left). PsA=psoriatic arthritis, PsO=skin-limited psoriasis.
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Fig. 2. (A) PCA of lesional and non-lesional samples colored by disease severity in spatial clusters 1 (left) and 12 (right) revealed more discrete clus-
tering. (B) Pathways significantly enriched in clusters 1 (left) and 12 (right) showed enrichment of pathways associated with key T cell and innate
immune cell activation, B cells, and metabolic dysfunction (highlighted in red). (C) SpaceFold one dimension projection of cell distribution from
an independently-generated single-cell RNA seq data set on aggregated ST lesional and non-lesional samples from mild (PASI-low) and
moderate-severe (PASI-high) samples. Y-axis represents tissue position, starting with the lower dermis marked as position 0 to suprabasal epider-
mis marked as position 1. Dashed line represents epidermal-dermal junction, discerned by cell types in the basal epidermal layer (melanocytes and
Langerhans cells). Fibroblast signatures (red arrows) were largely relegated to the lower dermis in the PASI-high group, but extended to the upper
dermis in the PASI-low group. This striking difference in fibroblast localization was also noted in non-lesional PASI-high vs. PASI-low groups. In
addition to fibroblasts, lymphatic, endothelial, myeloid, and T cells signatures (black arrows) were also observed in the upper dermis of lesional
PASI-low samples, but were much lower in the dermis of PASI-low non-lesional and all samples in the PASI-high group. Interfollicular epidermis
(IFE), hair follicle and infundibulum (HF/IFN), n= number of individual biopsies.
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Conclusion: Thus, we have been able to successfully leverage ST integrated with independently-generated single-cell RNA
seq data to spatially define the emergent cellular ecosystems of healthy and matched psoriatic lesional and non-lesional skin
and in so doing, demonstrated the value of ST in unearthing the genetic groundwork at both the site of inflammation and in
distal, clinically-uninvolved skin.

Disclosure: R. Castillo, None; I. Sidhu, None; I. Dolgalev, None; I. Subudhi, None; D. Yan, None; P. Konieczny,
None; B. Hsieh, None; T. Chu, None; R. Haberman, None; S. Selvaraj, None; T. Shiomi, None; R. Medina, None;
P. Vasudevanpillai Girija, None; A. Heguy, None; C. Loomis, None; L. Chiriboga, None; S. Meehan, None;
C. Ritchlin, UCB, AbbVie, Eli Lilly, Pfizer Inc, Novartis, Janssen, Bristol-Myers Squibb; M. Garcia-Hernandez, None;
J. Carucci, Genentech; A. Neimann, Janssen, UCB, AbbVie/Abbott, Bristol-Myers Squibb(BMS); S. Naik, None;
J. Scher, Janssen, Pfizer, AbbVie, Sanofi, Novartis, UCB.
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Background/Purpose: Axial spondyloarthritis (axSpA) is defined clinically as inflammatory back pain along with peripheral
arthritis, and extra-articular manifestations involving the eye, gut, and skin. Even though the exact mechanisms underlying
HLA-B27 associated axSpA and disease susceptibility are unknown, several observations including microscopic gut
lesions, clinical overlap with Crohn’s disease, and microbial dysbiosis point to the gut as a potential primary cause. However,
the role of HLA-B27 associated alteration in gut epithelial biology or host-microbe interaction is not clear in axSpA pathogen-
esis. Therefore, we have developed colonic organoids from HLA-B27 positive and negative healthy individuals, axSpA and
IBD patients, as well as HLA-B27 transgenic (Tg) and wild-type (Wt) rats to study the effect of HLA-B27 on host-microbe
interactions and epithelial cell biology.

Methods: To generate human colonic organoids, frozen biopsies from healthy individuals undergoing elective colonosco-
pies, and axSpA and IBD patients undergoing scheduled colonoscopies were used. These biopsies were minced and the
tissue was digested on a shaker to release the crypts. The crypts were washed and resuspended in undiluted Cultrex
reduced-growth-factor basement membrane extract. The organoids were expanded after 4-7 days by mechanical disrup-
tion and splitting. Rat organoids from HLA-B27 Tg and Wt animals were generated from colon tissue using a method similar
to human organoid generation with sight modifications. The organoids were stained with antibodies for various epithelial
markers for cell differentiation (Ki67), tight junction proteins (Occludin, Claudin-4,) and goblet cells (Muc2) and compared
among healthy individuals with and without HLA-B27, HLA-B27 positive axSpA patients, and IBD patients.

Results: We developed colonic organoids from multiple HLA-B27 positive and negative individuals (Figure 1) and demon-
strated that organoids maintain their stemness and ability to differentiate into mature (lobular) organoids and epithelial mono-
layers. Immunofluorescence studies revealed a decreased mucin production in goblet cells (Muc2), while we did not observe
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any changes in cell proliferation (Ki67) or tight junction proteins (Occludin, Claudin-4) in HLA-B27 positive healthy individuals, as
well as axSpA and IBD patients in comparisonwith the HLA-B27 negative healthy individuals. Since our sample numbers are low
(N=1-3/group), we are confirming these results onmore organoid samples. Immunohistochemistry analysis has also shown less
mucin production in the goblet cells from the colon of HLA-B27 Tg rats. To determine host-microbe interactions at the epithelial
surface, we are characterizing gene dysregulation in endotoxin-treated colonic organoids using RNA-seq analysis.

Conclusion: The preliminary results reveal decreased mucus production in HLA-B27 positive healthy individuals and
patients with axSpA and IBD. Furthermore, mechanistic studies to determine the effect of HLA-B27 on decreased mucus
production are underway.

Disclosure: A. Furst, None; J. Davis, None; M. Rodriguez, None; K. Ogle, None; J. Rosenbaum, Abbvie, Gilead,
Novartis, Horizon Therapeutics, Eli Lilly, Celgene, Pfizer, UpToDate, Revolo, Priovant, Corvus, Affibody; T. Gill, None.
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Representative images from HLA-B27 negative healthy control (HC), HLA-B27 positive HC, HLA-B27 positive axSpA, and HLA-B27 negative IBD
patient colonic organoid lines. Organoids are shown after the establishment of cultures (day 4), at 4x (top panel) or 10x (bottom panel). The arrows
are pointing to spheroids or early-stage organoids.
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Background/Purpose: A hallmark of rheumatic joint diseases is altered cartilage protein turnover and protein composition.
During cartilage erosions, the cartilage intermediate layer protein-1 (CILP-1), is secreted from articular chondrocytes and
then deposited into the cartilage extracellular matrix. CILP-1 is cleaved by proteases, generating neo-epitope fragments,
which are released into circulation and may reflect disease activity. We developed an immunoassay targeting an
ADAMTS5- and MMP-generated neo-epitope of CILP-1, named CILP-AM. We aimed to explore the relevance of CILP-
AM in joint-related diseases in two exploratory patient studies and investigated the prognostic potential of CILP-AM in
anti-TNF-α treatment.

Methods: A novel direct immunoassay CILP-AM was developed and technically validated. The biomarker was measured in
two independent studies (discovery and validation study). The discovery study included serum samples from 13 healthy
donors (mean age 35.8, 50% female), 18 patients with rheumatoid arthritis (RA) (mean 35.6, 50% female),14 patients with
ankylosing spondylitis (AS) (mean age 36.6, 47% female) and 8 patients with osteoarthritis (OA) (mean age 69.9, 50%
female), from Proteogenex, CA, USA. The validation study included serum samples from 86 patients with AS (mean age
45.33, 22.7% female) and 23 patients with RA (mean age 57.8, 21.7% female) from the University of Alberta, Canada, and
105 healthy donors (mean age 41.2, 48% female). Study samples were collected after informed consent and approved by
the local ethical committee in compliance with the Helsinki declaration of 1997. One-way ANOVA analyses were performed
for both studies at baseline. The area under the receiver operating characteristic curve (AUROC) analysis was performed to
investigate the discrimination accuracy of CILP-AM between patients with AS or RA and healthy controls at baseline. Both

Fig 1. Levels of CILP-AM in healthy donors and patients with joint-related diseases in the discovery and validation study. All analyses were adjusted
for age and gender. Data is shown as Tukey plots. A) Differences between healthy donors and joint-related diseases in the discovery study. B) Dif-
ferences between healthy donors and joint-related diseases in the validation study. C) Differences between responders and non-responders to
anti-TNF-α treatment in patients with AS from the validation study.
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analyses were adjusted for age and gender. A logistic regression model was used to predict response to anti-TNF-α treat-
ment in patients with AS based on a 50% reduction of BASDAI index after 3 months of treatment in the validation study
(patients were biologically naïve before treatment).

Results: A technically robust and specific assay was developed prior to the measurement of the discovery and validation
studies. In the discovery study, patients with RA, AS and OA had significantly higher levels of CILP-AM compared to healthy
donors (p< 0.01, p< 0.001, p< 0.05, Fig 1. A). In the validation study, patients with AS and RA presented significantly higher
levels of CILP-AM compared to healthy controls (p< 0.001, Fig. 1 B), and CILP-AM was able to separate patients with AS or
RA from healthy controls with an AUC of 0.99 (specificity 100%, sensitivity 98%, p< 0.001). The likelihood of responding to
anti-TNF-α treatment showed a tendency to be higher for a unit increase of CILP-AM at baseline (OR=3.28, 95% CI =
[0.85;12.64] p-value= 0.07, Fig. 1 C).

Conclusion: The novel blood-biomarker CILP-AM was significantly elevated in patients with AS and RA compared to
healthy controls in both the discovery and validation studies. CILP-AM may provide useful understanding regarding the car-
tilage degradation processes in joint-related diseases.

Disclosure: H. Port, None;W.Maksymowych, AbbVie, Boehringer-Ingelheim, Celgene, Eli Lilly, Galapagos, Janssen,
Novartis, Pfizer, UCB, CARE Arthritis Limited; M. Karsdal, Nordic Bioscience; A. Bay-Jensen, Nordic Bioscience;
S. Holm Nielsen, Nordic Bioscience.
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Background/Purpose: Unlike most autoimmune diseases, ankylosing spondylitis (AS) is more frequently diagnosed in men
(3:1) and with a higher radiographic progression compared to women. Th17 cells have been recognized as key players in AS
pathogenesis, and men have a higher Th17 repertoire compared to women. To better understand what other immune path-
ways are implicated in AS pathogenesis driving this difference, we compared the transcriptome of IL-17-stimulated periph-
eral blood mononuclear cells (PBMCs) in male and female AS patients.

Methods: Peripheral blood samples (30mL) were obtained from 10 female and 11 male subjects ≥18 years of age with AS
based on modified New York diagnostic criteria at the Clinical Research Unit of MetroHealth Medical Center per approved
IRB protocol. Isolated PBMCs were stimulated with CytoStim for 4 hrs and processed through IL-17 secretion enrichment
kit (Miltenyi Biotec). IL-17-positive cells were counted, and total RNA was extracted using Takara kit (Takara Biotech). Next
generation RNA-sequencing (RNA-seq) was performed at Novogene. The data were analyzed using Advaita Bio’s
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iPathwayGuide, and relative fold (logFC) was calculated using female AS patients as baseline. Genes were identified using a
threshold of 0.05 for statistical significance and with absolute log fold change of at least 0.6. Proinflammatory cytokines and
genes involved in Th17 differentiation, signaling, and function were identified and assessed based on prior Th17 transcrip-
tome studies using human cells.

Results: The age and disease activity of patients in each gender group were comparable (Table 1). RNA-seq identified
12,893 genes with 2,851 genes with P-values < 0.05. The Principal Component Analysis (PCA; Figure 1) showed distinct
patterns of gene expression in male versus female AS. Looking at Th17 inducers, there was no difference in IL-1, 6, 8,
13, 17, 21, 22, 23, or 26, but lower levels of IL-12B in males. Interestingly, receptors of IL-6, 12, 23, TGF-β and PGE2 were
down-regulated in males compared to females except for IL-17RC, which was upregulated. Notably, TGF-β, PGE2, and
S100 proteins including S100A2, 4, 6, 8, 9, 10, and S100P were highly upregulated in males. Genes involved in Th17 differ-
entiation, notably BATF, SOCS1, NKD2, and ARID5A were elevated in men, while FOXO1, which inhibits RORC, was
decreased. Interestingly, genes involved in the differentiation of type 1 regulatory T cells (Tr1) such as AHR and BLIMP1were
significantly downregulated in men (Table 2).
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Conclusion: In-depth transcriptomic analysis of the IL-17 producing cells in male versus female AS patients revealed that,
consistent with prior findings, males may have a higher propensity to produce Th17 cells by higher levels of
Th17-associated transcription factors. Radiographic progression in men may be mediated by S100 proteins and prosta-
glandins. These findings need to be confirmed by RT-PCR and in larger studies.

Disclosure: C. Lee, None; R. Chan, None;M. Haghiac, None;M. Magrey, AbbVie, Eli Lilly, Novartis, Pfizer Inc, UCB.
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Background/Purpose:microRNAs (miRNAs) are small non-coding RNAs, which are essential for correct gene expression.
The dysregulation in miRNA expression is accompanied by various diseases and may be the cause for the disease develop-
ment and progression, including axial spondyloarthritis (axSpA) (1).

This study was conducted to profile miRNome of peripheral blood mononuclear cells (PBMCs) and to identify candidate
miRNAs determining disease activity in patients with non-radiographic (nr) and radiographic (r) axSpA.

Methods: The miRNome profiling experiment included PBMCs of 96 subjects (38 patients with nr-axSpA, 38 patients with r-
axSpA and 20 healthy controls). Firstly, massive parallel sequencing on NextSeq 500 (MPS, Illumina) was performed for
miRNA screening. Selected candidate miRNAs were further validated using the qRT-PCR system (SmartChip) on the valida-
tion cohort of 47 patients with nr-axSpA, 44 patients with r-axSpA and 50 healthy controls. We employed DESeq2 and gen-
eralized linear modelling with a negative binomial assumption (GLM-NB) to evaluate the association of candidate miRNAs to
the radiographic form, the disease activity based on ASDAS (The Ankylosing Spondylitis Disease Activity Score) and CRP
(C-reactive protein).

Results:We identified 42 differently expressed miRNAs in axSpA patients compared to healthy or in axSpA patients with dif-
ferent disease activity status. In the validation cohort, miR-4286 (p=0.01) expression was higher in patients with very high
disease activity than in those with inactive disease (defined by ASDAS). Regression analysis showed a positive association
between miR-4286 and the levels of CRP (p=0.047). In addition, miR-1248 (p=0.013) and miR-26a (p=0.027) were down-
regulated in patients with axSpA compared to healthy controls. miR-451a associated with disease activity (p=0.043) after
CRP adjustment.

Conclusion: In this study, we discovered several miRNAs that are associated with disease activity and could play a role in
the pathogenesis of axSpA.

Acknowledgement: Supported by MHCR No. 023728, BBMRI-CZ LM2018125 and SVV 260 523.

References: 1. Prajzlerov�a K, Grobeln�a K, Huš�akov�a M, et al. Association between circulating miRNAs and spinal
involvement in patients with axial spondyloarthritis. PLoS One. 2017 Sep 22;12(9):e0185323.
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Background/Purpose: An important role of DNA methylation changes in Spondylitis Ankylosing has been recently demon-
strated by epigenome-wide studies. However, there is a lack of genome-wide studies that examine the role of epigenetics in
the physiopathology of a wider spectrum of Spondyloarthritis and in Psoriatic Arthritis and that further explore its clinical
utility.

Methods: Here, we measured blood genome-wide DNAmethylation (DNAm) at more than 800,000 CpG sites using the Illu-
mina MethylationEPIC array in 207 patients diagnosed with Spondyloarthritis (SpA) and 56 patients diagnoses with psoriatic
arthritis (PsA) and coupled this information with genotyping and clinical data. We performed epigenome-wide association
studies accordingly to disease status, clinical forms, comorbidities and disease progression.

Results: At a False Discovery Rate of 5% we identified 24 differentially methylated CpG sites (DMS) between SpA and PsA.
The largest DNAm differences were observed at the chromosome 6 class I HLA region (HLA-B,MICA and HCP5 genes) and
could be solely explained by HLA-b27 positivity. The remaining DMS were not dependent on HLA-b27 positivity, and inter-
estingly were enriched in genes expressed in the large intestine (as for example CASZ1, TP73 or SAMD11 genes). Principal
component analyses based on non-HLA DMS show that DNAm has the ability to differentiate SpA from PsA. We observed
higher number DMS between Axial SpA and PsA and recognized important genes such as the cytokine signaling molecule
JAK2, implicated in osteoclast differentiation and inflammation upon IL17-A stimulation. Besides, we identified DNAm differ-
ences between peripheral SpA patients and PsA at the TRIM25 gene, which is implicated in antiviral response. Lastly, we
identified up to 16 DMS associated with SpA disease activity score (ASDAS), some of them lying in genes with important
function such as CNKSR3 (a negative regulator of ERK1/ERK2 cascade and implicated in eye and vascular disease), SULF2
(involved in cell signalling and associated with autoimmune diseases) or COL4A2 (type IV collagen associated with coronary
artery disease and autoimmune diseases). Logistic regression and ROC curves show that the epigenetic profile based on
these ASDAS-associated DMS has a high discriminatory utility to differentiate patients with active and non-active SpA
patients (AUC = 0.94).
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Conclusion: This study highlights the importance of studying epigenomic signatures of Spondyloarthritis in relation to
its many different clinical outcomes and underscores the utility of epigenetic biomarkers in rheumatology future clinical
practice.Disclosure: E. Carnero-Montoro, None; I. Arias-de la Rosa, None; C. Lopez-Medina, None; l. Ladehesa-
Pineda, None; R. Ortega-Castro, None; D. Toro-Domínguez, None; M. Martinez-Bueno, None; R. L�opez-Domín-
guez, None; O. Castellini-Pérez, None; G. Barturen, None; N. Barbarroja, None; E. Collantes, None; M. Alarcon-
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Background/Purpose: There is increasing evidence of the pathogenetic role of monocytes and neutrophils in AS, while the
neutrophil-to-lymphocyte ratio correlates with disease activity (1). Granulocyte-Monocyte Colony Stimulating Factor (GM-
CSF) is a growth factor for both myeloid lineages and a potent pro-inflammatory cytokine activating myeloid cells, including
pro-inflammatory M1 macrophage polarization, production of TNF and other cytokines, and promoting osteoclastogenesis
(2). It signals through the JAK-STAT pathway. We aimed to measure serum GM-CSF together with markers of bone metab-
olism in patients with AS before and after anti-TNF treatment.

Methods: The study included patients with the clinical diagnosis of AS (also fulfilling the 1984 modified NY criteria) with
increased disease activity despite treatment with NSAIDs, all being eligible for treatment with a biologic DMARD. Decision
for treatment with a TNF-inhibitor was made by the treating rheumatologist. Healthy donors were sampled as controls.
Serum was collected before (baseline, BL) and after 4-6 months (follow-up, FU) of anti-TNF treatment and the following mol-
ecules were measured using ELISA: GM-CSF, Sclerostin (SOST) and Dickkopf-1 (Dkk-1).

Results: Twelve patients with AS (7 males, 5 females, median age 37 years, range 22-52) with a median disease duration of
1 year (range 0.5-25) and 16 age- and sex-matched controls were included. At BL, patients had mean BASDAI 6.3±2 and
ASDAS 3.2±0.7. At FU the mean BASDAI decreased to 4.1±1.7 and ASDAS decreased to 2.2±0.6. At BL, AS patients
had significantly higher mean serum levels of GM-CSF (150 vs 62pg/ml, p=0.049), significantly lower Dkk-1 (1228 vs
3052pg/ml, p=0.001), but similar levels of SOST (369 vs 544pg/ml, p=0.144) compared to controls. Anti-TNF treatment
did not significantly affect GM-CSF, Dkk-1 or SOST levels (p >0.05 for all comparisons at FU vs baseline). Spearman corre-
lation analysis showed that GM-CSF correlated positively with ASDAS at baseline (r=0.61, p=0.039), negatively with age (r=-
0.68, p=0.018), but not with disease duration (r=-0.27, p=0.400). No correlations were identified between bone markers
(Dkk-1, SOST) and GM-CSF or disease activity indices.

Conclusion: GM-CSF is increased in patients with active AS, particularly in younger ages, and strongly correlates with dis-
ease activity, but not with disease duration. In contrast, TNF inhibition does not affect GM-SCF levels, despite improving
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disease activity. GM-CSFmay represent an important pathway in AS that could be responsible for residual inflammation dur-
ing TNF blockade, but also explain the efficacy pathway of treatment with JAK inhibitors.
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Background/Purpose: While intestinal dysbiosis and the Th17 pathway are linked to the pathophysiology of spondyloar-
thritis (SpA), the mechanisms by which this occurs are unknown. We previously linked through microbiome metagenome
and intestinal metabolome analyses the presence of indoles derived from bacterial metabolism of tryptophan (Trp) in patients
with SpA. We then utilized the collagen-induced arthritis (CIA) model to investigate the role of indole in inflammatory arthritis
because the Th17 pathway is required for CIA. We demonstrated that both the microbiome and dietary Trp are required for
CIA, and that indole supplementation in either a Trp-deficient or microbiome-deficient setting fulfills this requirement. This led
us to hypothesize that indole promotes inflammatory arthritis through enhanced Th17 immunity.

Methods: 6wk-old male DBA/1J mice were maintained on either a Trp-sufficient (TS, 0.18% Trp) or Trp-low (TL, 0.05% Trp)
diet. CIA was induced by immunization of bovine type II collagen emulsified in CFA at days 0 and 21. 10 mM indole or vehicle
was gavaged in TL mice every other day starting at day 0. In some experiments, 100 � g of anti-IL23p19 or isotype was
administered on days 0, 7, 14, and 21. CIA severity was assessed from days 21-35+, and on day 35 tissues were analyzed
by flow cytometry and multiplex immunoassay. GM-CSF-derived bone marrow dendritic cells (BMDCs) were stimulated with
LPS ± 1 mM indole for 24hr. Healthy human colon tissue was homogenized and stimulated with 1mM indole for 4hr, and
RNA was isolated from flow-sorted CD3+ T cells and CD19+ B cells for RNAseq. Differentially expressed pathways were
identified with Ingenuity Pathway Analysis.

Results: We first tested the effect of indole on Th17-promoting cytokines and Th17 cells in CIA and observed significant
increases in serum IL-6, TNF, and IL-1β and splenic Th17 cells in TL + Indole mice compared to TL + Vehicle (Fig. 1A-D).
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We then tested the requirement for IL-23, which promotes pathogenic Th17 differentiation, and found that administration of
anti-IL-23 significantly reduced CIA severity in TL + Indole mice (Fig. 1E). To investigate the source of IL-23 and other
Th17-promoting cytokines, we stimulated BMDCs with LPS ± indole and saw significant increases in IL-6, TNF, IL-1β, and
IL-23 with indole + LPS compared to LPS alone (Table 1). Finally, we tested the effect of indole on human colon lymphocytes
and saw increased expression of genes involved in the IL-17 signaling pathway in indole-stimulated B cells (93/187 genes,
p=0.02, z=3.87) and T cells (100/187 genes, p=0.02, z=4.36) compared to unstimulated controls (Fig. 2).

Figure 1. The role of Th17-promoting cytokines in CIA. CIA was induced in TL + vehicle, TL + indole, or TS + vehicle mice (n=6-20). On day
35, serum cytokines were assessed by multiplex immunoassay (A-C) and splenic RORγt+ Th17 cells and FoxP3+ Tregs were quantified by flow
cytometry (D). Alternatively, anti-IL23 or isotype were administered to TL + Indole mice (n=10) and disease severity was assessed through day 52.

Table 1. GM-CSF-derived BMDCs were stimulated with LPS +/- indole for 24hr. Supernatant was analyzed by ELISA and RNA was analyzed by
RT-qPCR.
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Conclusion: Altogether, we show that indole enhances production of Th17-promoting cytokines IL-6, IL-1β, and TNF in
BMDCs and in the serum of TL + indole CIA mice. While IL-23 was undetectable in the serum, it was significantly elevated
in indole + LPS BMDCs, and treatment with anti-IL-23 reduced CIA severity in TL + Indole mice. Future studies will identify
Th17-promoting DC subsets in TL + Indole mice. Finally, enhanced IL-17 signaling in human colon lymphocytes provides
proof of concept that indole enhances the Th17 pathway in both mouse and human, providing an opportunity to define
and intervene in this pathway to block SpA development.
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Background/Purpose: S100 proteins are a family of 25 calcium-binding cytosolic proteins which are involved in stress and
inflammatory responses. S100A4 acts as a negative regulator of bone formation, where previous studies have shown
increased plasma levels of S100A4 in patients with axial spondyloarthritis (axSpA) and higher in those without

Figure 2. Healthy human colon tissue was homogenized and stimulated with 1mM indole for 4hr; CD3+ T cells and CD19+ B cells were flow
sorted and RNA was harvested for RNAseq. IPA pathway analysis revealed differentially expressed pathways.

2285



Differential plasma levels of S100A4 and S100A12 by gender in patients with AS.

Patient Cohort Demographics and Disease Activity

Comparison of disease severity scores by high versus low levels of S100A4 in female patients with AS.
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syndesmophytes. The S100A4 levels inversely correlated with disease duration and had a weak inverse correlation with
radiographic damage. Similarly, S100A12 is one of the phagocyte-specific inflammatory S100 proteins which activate intra-
cellular pro-inflammatory pathways via receptor for advanced glycation end products (RAGE). Given that ankylosing spon-
dylitis (AS) is more frequently diagnosed and presents with higher radiological progression in men, we compared the
plasma levels of S100A4 and S100A12 in male versus female patients with AS to better understand the molecular mecha-
nisms behind the gender difference.

Methods: Peripheral blood samples (30mL) were obtained from 13 female and 14 male subjects ≥18 years of age with AS
based on modified New York diagnostic criteria as well from 14 control subjects at the Clinical Research Unit of MetroHealth
Medical Center per approved IRB protocol. Plasma was separated by immediate centrifugation following blood collection in
EDTA-containing tubes and S100A4 and S100A12 were measured by ELISA kit CircuLex (MBL Life Science). Statistical
analyses were performed by one-way ANOVA or Kruskal-Wallis test with appropriate post-tests, with statistical significance
set at P < 0.05.

Results: There was no difference in male versus female AS cohort, including overall disease burden (Table 1). However,
plasma levels of S100A4 were significantly elevated in female patients only, not in the male patients. On the other hand,
plasma levels of S100A12 showed an opposite pattern, where it was more elevated in males (Figure 1). Consistent with pre-
vious findings of S100A4 acting as a negative regulator of bone formation, sub-analysis of arbitrary ‘High’ versus ‘Low’
S100A4 groups of female patients by S100A4 levels and disease burden showed that higher levels of S100A4 tended to
be associated with lower disease burden (Figure 2).

Conclusion: In this preliminary analysis, we show that male and female AS patients may have differing inflammatory media-
tors. Similar to the previous study which showed an increased circulating levels of S100A4 in AS patients especially during
the early stages, we have found that S100A4 levels are elevated in female AS patients, with higher levels associated with less
radiographic progression.
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Background/Purpose: The manifestations of uveitis are well-established in Axial Spondyloarthritis (ax-SpA), but not in Pso-
riatic Arthritis (PsA). We aimed to assess, in a large unselected series of PsA: a) the frequency and clinical features of uveitis;
b) its association with PsA activity, the impact of disease and functional disability, and, c) its relationship with the biologic
treatment. Besides, a literature review was performed.

Figure. Uveitis incidence rate before and after biological therapy.

Table. General features of 406 patients with Psoriatic Arthritis. Comparison between patients with and without uveitis.
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Methods:Cross-sectional study of PsA patients from a single referral hospital. PsA was classified according to the CASPAR
criteria, and uveitis was diagnosed by experienced ophthalmologists.

Results: We studied 406 patients with PsA (46.3±12.3 years). Uveitis was observed in 20 (4.9%). Uveitis was acute in all
cases, anterior (80%), unilateral (80%) and recurrent (50%). Patients with uveitis had a higher prevalence of HLA-B27
(45% vs 7.5%, p< 0.0001), sacroiliitis on MRI (25% vs 8.3% p=0.027), ocular surface pathology (10% vs 0.8%, p=0.021),
and median PsAID (5.9 [2.1-6.8] vs 1.25[0.0-3.0], p=0.001) and BASFI (4 [1.6-5] vs 1.0 [0.0-3.5], p=0.01).The general fea-
tures of patients and the comparison between patients with and without uveitis is shown in the Table.The incidence (epi-
sodes/100 patients-year) of uveitis before versus after biologic treatment decreased with anti-TNFα monoclonal
antibodies (56.3 vs 9.4) and increased with etanercept (ETN) (6.03 vs 24.2) and secukinumab (SECU) (0 vs 50) (Figure).

Conclusion: The prevalence of uveitis in patients with PsA was about 5%. The pattern was similar to that observed in ax-
SpA. Uveitis was associated with a greater impact of the disease and greater functional disability. The uveitis rate decreased
with anti-TNFα monoclonal antibodies and increased with ETN and SECU.
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Background/Purpose: Overexpression of IL-23 using IL-23 minicircle DNA in B10.RIII mice results in the development
of a spondyloarthritis-like disease. B10.RIII (B10.RIII-H2r H2-T18b/(71NS)SnJ) is a major histocompatibility complex (H-
2) congenic strain derived from a cross between the donor strain RIII/WySn (RIII, H-2r) and the background strain
C57BL/10Sn (B10, H-2b), followed by seven backcrosses to the background strain. In contrast to B10.RIII mice,
B10 mice do not develop IL-23 minicircle-induced arthritis. This difference in phenotype is accounted for by the differ-
ences in the genetic backgrounds of the two strains. We set out to identify genomic regions determining arthritis sus-
ceptibility in this model.

Methods: The genome sequences of B10.RIII and B10 mice (B10.RIII(71NS)/Sn, C57BL/10SnJ, C57BL/10J) were com-
pared using data from the European Variation Archive. Subcongenic mice were generated replacing individual RIII-derived
regions in the B10.RIII genome (r allele) with the B10 interval (b allele). Adult male mice were hydrodynamically injected with
50 ng IL-23 EEV (System Biosciences), and arthritis development was monitored every other day for two weeks. Spleno-
cytes from B10.RIII and B10 mice were sorted into 8 immune cell subsets and analyzed by bulk RNA-seq.
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Results: Genome sequence analysis of B10.RIII and B10 strains confirmed RIII-derived regions in the B10.RIII chromo-
somes 10 (52 Mbp, previously reported) and 17 (25 Mbp, containing the congenic H-2r region). In addition, a small telomeric
region on chromosome 14 (5 Mbp) and a large region on chromosome 15 (57 Mbp) were identified as RIII-derived. The RIII-
derived regions in B10.RIII contain variants predicted to be damaging to the gene function and these variants are absent in
the parental B10 strains. The RIII-derived region on chromosome 15 overlaps with arthritis QTLs previously identified in other
models (Figure 1). Experiments with subcongenic strains showed that the RIII-derived regions on chromosomes 15 and
17 but not the chromosome 10 region affect susceptibility to IL-23 minicircle-induced arthritis in an autosomal dominant
fashion (Figure 2). RIII-derived clusters accounted for a higher proportion of the differentially expressed genes in immune cell
subsets from B10.RIII and B10 mice. Several genes carrying damaging variants were differentially expressed. We integrated
genome sequence variation and gene expression data with information on gene function, arthritis QTLs, and arthritis-
associated genes in humans to identify candidate genes for further analysis.

Conclusion: Susceptibility of B10.RIII mice to IL-23 induced spondyloarthritis-like disease is controlled by two major RIII-
derived genomic regions, the congenic H-2r on chromosome 17 and a "contaminating" region on chromosome 15 that
overlaps with arthritis susceptibility loci previously identified in other models. Candidate susceptibility genes include the
Ly6 cluster on chromosome 15 and Ilrun on chromosome 17.

Subcongenic B10.RIII mice heterozygous b/r for the chromosome 15 region (Chr15br) were intercrossed to generate littermates that were
Chr15bb, Chr15br or Chr15rr. 8-12-week-old male mice received 50 ng IL-23 EEV via hydrodynamic tail vein injection on day 0. Animals were
monitored for clinical score and paw swelling every 2 days until day 14. Data are mean ± SD with 5-7 mice per group.

Partial map of chromosome 15 showing the overlap between previously identified arthritis QTLs and the RIII-derived region (blue) in the B10.RIII
genome. The position of microsatellite markers used for genotyping is shown in Mbp. Eae = experimental autoimmune encephalomyelitis, Cia =
collagen-induced arthritis, Pgia = proteoglycan-induced arthritis
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Background/Purpose: Psoriasis arthritis is known as a subtype of seronegative spondylarthritis. However, autoantibodies
against the receptor antagonist at tumor necrosis factor receptor 1 and 2 (TNFR1&2) and death receptor 3 (DR3) Progranulin
(PGRN) have been described in psoriatic arthritis.Recently, neutralizing autoantibodies against the interleukin-1 receptor
antagonist (IL-1Ra) have been described in severe acute respiratory syndrome coronavirus type 2 (SARS-CoV-2)-related
diseases, considered to create a pro-inflammatory environment. The interleukin-36 (IL-36) cytokine family is mainly
expressed in the skin and, thus, might contribute to the pathogenesis of psoriasis (Ps) and psoriatic arthritis (PsA). In the
present study, we screened for hypothetic autoantibodies against the anti-inflammatory mediators IL-36-receptor antago-
nist (IL-36Ra) and anti-inflammatory IL-38 in PsA, Ps and controls.

Methods: Sera were screened by ELISA for antibodies against IL-36Ra and IL-38. Serum samples of patients with PsA
(n=254), Ps (n=102), systemic lupus erythematosus (SLE, n=50), rheumatic arthritis (RA, n=100), ulcerative colitis (UC,

Occurrence of anti-IL-36Ra-antibodies
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n=50), Crohn´s disease (CD, n=50), and healthy controls (HC, n=49) were analyzed. Western blot analysis and isoelectric
focusing was performed to detect possible atypical IL-36Ra isoforms. Native western blot was done to detect free IL-
36-Ra and possible immunocomplexed IL-36Ra. IL-36Ra serum levels were determined by ELISA.

Results: Anti-IL-36Ra antibodies (Abs) were detected in 5 of 102 (4.9%) patients with Ps, in 12 of 254 (4.7%) patients with PsA
and in 1 of 50 (2%) patients with CD. There was no detection of anti-IL-36Ra-antibodies in RA individuals. No anti-IL-
38-antibodies could be detected. The antibodies against IL-36Ra belonged to IgG subclass 1, and their titers ranged between
1:200 to 1:1.600. No atypically post-translationally modified isoforms of IL-36Ra have been detected in seropositive patients.
The native western blot showed that sera with anti-IL-36Ra-antibodies had less strong bands for free IL-36Ra, but additional
bands for IgG-immunocomplexed IL-36Ra. In contrast, seronegative serum samples showed only a band for free IL-36Ra.
The concentration of IL-36Ra determined by ELISA was significantly reduced in samples of IL-36Ra-Ab seropositive patients.

Conclusion: Apart from anti-PGRN and anti-IL-1Ra Abs, Abs against IL-36Ra represent a further member of the class of
autoantibodies neutralizing anti-inflammatory receptor antagonists. They were found in small subsets of patients with Ps
and PsA, where IL-36 imbalances are known for their pathophysiologic impact. Beside PGRN-Abs this is a second proin-
flammatory autoantibody in PsA.

Disclosure: M. Hoffmann, None;N. Fadle, None; E. Regitz, None;K. Preuss, None;M. Zaks, None; E. Stöger, None;
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Background/Purpose: There is little evidence about the effect of biological disease-modifying antirheumatic drugs
(bDMARD) on gut dysbiosis in patients with axial SpA. Here we investigated the gut microbiota changes in patients with axial
SpA after receiving one year of treatment with bDMARDs.

Figure. a) Flowchart of axial SpA patients summarizing the main clinical and disease activity parameters of the cohort. b) Taxa with the most pro-
nounced shifts in median relative abundance in patients with axial SpA after receiving biological treatment for one year. c-d) Alpha and beta diversity
analyses, respectively, of axial SpA patients before and after treatment compared to control individuals. Labeled points in d represent group means.
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Methods: Patients with radiographic axial SpA were recruited between 2015 and 2019 in an extension of the prospective
German Spondyloarthritis Inception Cohort (GESPIC) before beginning bDMARD therapy. All patients had high disease
activity (BASDAI >=4 and/or ASDAS >=2.1) despite previous treatment with nonsteroidal anti-inflammatory drugs, and
had not received treatment with bDMARDs for at least three months before enrollment in the study. The choice of bDMARD
was left to the discretion of the clinical rheumatologists in accordance with standard practice. Disease activity measures
(BASDAI, CRP and ASDAS) and fecal samples were assessed at baseline prior to treatment and after one year of treatment.
Patients with back pain negative for inflammatory disease served as a control group. Microbiota composition was deter-
mined by 16S rRNA gene sequencing, followed by taxonomic profiling with the SILVA138 database.

Results: A total of 99 patients with axial SpA and 63 control individuals were included based on the availability of clinical and
microbiome samples. As general characteristics, average age was 36.4±10.4 years, 89.9% of SpA patients were HLA-B27
positive (compared to 7.9% of controls) and 64 patients were males. 97.9% of patients were treated with TNF inhibitors and
2.1% with anti-interleukin-17 agents.

At the genus level, patients were mainly depleted in Lachnospiraceae taxa such as Blautia, Roseburia, and Fusicatenibacter,
and enriched in Collinsella compared to the control group at baseline. After one year of treatment, most SpA patients exhib-
ited increased abundances of these taxa, most notably Blautia. Collinsella showed also a very slight median increase after
one year of treatment, independently of disease activity. Patients also exhibited depletions in Bacteroides and Faecalibacter-
ium, which was strongly enriched in HLA-B27+ individuals at baseline (adjusted Wilcoxon p< 0.001). Shifts in highly abun-
dant Prevotella and Bacteroides were strongly correlated with the change in ASDAS after one year when controlling for
intra-individual variance and overall changes in alpha diversity.

Simpson indices showed an increase in alpha diversity between baseline and year 1 in SpA patients which was statistically
insignificant (paired Wilcoxon p=0.154) but brought the SpA cohort nearer to controls. Likewise, Bray-Curtis dissimilarities
to measure beta diversity showed a qualitative normalization to healthy individuals after treatment when visualized in principal
coordinate space.

Conclusion: The gut microbiota composition of axial SpA patients who underwent treatment with bDMARDs for one year
more closely resembled controls. The unique enrichment of Collinsella in axial SpA patients remained stable across time
and treatment, suggesting it may be a disease biomarker.
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Background/Purpose: Ankylosing spondylitis (AS) is a chronic inflammatory rheumatic disease that affects the spine and
peripheral joints, and the exact etiology is still unknown. Diagnosis with urinary sample is a fascinate approach without
patient’s pain due to its non-invasive nature. In this study, we performed proteomic analysis of AS urinary samples. Our
aim is to discover novel diagnostic urinary biomarkers in the AS.

Methods: A total of 50 urine samples from 20 AS and each 10 controls [rheumatoid arthritis (RA), gout, healthy control (HC)]
were collected. We collected AS and HC samples only from young males (< 50 years of age). Label-free quantitative prote-
omics were preformed and the resulting datasets were analyzed by MaxQuant (Ver.1.6.2.3) with Uniprot human database.
Differentially expressed proteins were determined based on the fold change and p-value from LFQ(label-free quantitation)
intensities log2(fold change >=1.5) and p-value< 0.05.

Results: From all urinary samples analyzed by liquid chromatography and tandem mass spectrometry (LC-MS/MS), we
identified 1,975 proteins. Among them, we first found six proteins were differentially upregulated in AS patient group com-
pared to the control group: cystatin-A(CSTA), collagen alpha-1 chain (COL14A1), alpha-amylase 1A(AMY1A), syndecan-1
(SDC1), S100-A6(S100A6) and phosphoinositide-3-kinase-interacting protein 1(PIK3IP1) (Table 1). Interestingly, some of
these proteins were previously observed as urinary biomarkers in other disease. For example, alpha-amylase 1A was highly
expressed in the urine of prostate cancer, S100-A6 in the urine of upper gastrointestinal cancer, and PIK3IP1 in the urine of
exertional rhabdomyolysis.

Table 1. List of proteins with increased levels in the Urine of ankylosing spondylitis patients vs other control groups.
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Conclusion: Diagnosing AS based on non-invasive manner still remains a challenge. We performed quantitative proteomic
profiling of the respective urine samples from 4 diseases, i.e., AS, RA, gout and HC, and thereby identified six potential uri-
nary biomarkers for AS. We will conduct molecular biological validation studies.

Disclosure: J. Lee, None; J. Kim, None; S. kim, None; J. kim, None; C. son, None.
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Background/Purpose: Spondyloarthritis (SpA) is strongly associated with HLA-B27. The arthritogenic antigen hypothesis
assumes the existence of specific peptides presented by risk-conferring HLA-B27 alleles to antigen-specific CD8+ T cells,
which then initiate or sustain autoimmune reactions. Studies analyzing T cell receptor (TCR) repertoire found preferred Var-
iable TCR chains and motifs in the hypervariable complementary determining region (CDR) 3, but analyzed only TCR β-
chains in bulk analyses (Komech et al., Rheumatology 2018; Hanson et al., A&R 2020).

Therefore, the objective was to analyze full sequence information of TCR including matching α- and β-chains from single
CD8+ T cells and characterize the transcriptomes of expanded and non-expanded clonotypes in synovial fluid (SF) of SpA
patients.

Methods: We included 17 patients with active gonarthritis: 10 patients with HLA-B27 positive (B27pos) SpA, 4 HLA-B27
negative (B27neg) SpA and 3 rheumatoid arthritis (RA). Antigen-experienced CD8+ T cells were sorted out of SF by flow
cytometry. Single cell sequencing was performed to analyze matching TCR α- and β-chains. For 7 patients (3 B27pos
SpA, 2 B27neg SpA, 2 RA), additionally whole transcriptome analyses were performed.

Results: We found strong biases when analyzing α and β chains of TCR Variable regions and CDR1 and CDR2 sequences
(Figure a,b): AV21, AV12-2, and AV17 were highly enriched in B27pos SpA as compared to B27neg subjects. Amongst the
highest expressed clones, we could confirm enrichment for previously described TRBV genes as BV19, BV5-1 and BV6-2.
We examined TCR α/β combinations and focused on those detected in at least three different B27pos SpA but not in any of
the B27neg patients (Figure c-f ). The combinations TRBV19/TRAV21 and TRBV6-2/TRAV21 were most likely specific for
B27pos SpA and might reflect interaction of these TCR chains with HLA-B27.

Sequences of CDR3 loops, which predominantly interact with HLA-bound antigenic peptides, revealed striking common
structural motifs in α- and β-chains. Focusing on the most prominent TRAV21 chains pairing with TRBV19, 5-1 and 6-2
chains, revealed identical sequences in different patients and common structural motifs in other patients.
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Figure 1: Distinct TCRαβ V chain usage in expanded clones from HLA-B27 positive SpA patients. (A,B) Mean number of all productive TRAV
(A) and TRBV (B) genes used in expanded, antigen-experienced CD8 T cell clones (>1% of all cells) from synovial fluid of HLA-B*27-positive
SpA patients (SpA B*27-pos, n=10), HLA-B*27-negative SpA patients (SpA B*27-neg, n=4), or HLA-B*27-negative RA patients (RA B*27-neg,
n=3). (C-F) TRAV chains paired with TRBV19 (C), TRBV5-1 (D), TRBV6-2 (E), or TRBV chains paired with TRAV21 (F) with corresponding TRAJ
spanning partners in expanded cells (frequency ≥2) from all HLA-B*27-positive SpA patients (n=10). Number of chains are 1250 (C), 886 (D),
1220 (E), and 4006 (F) respectively. MAIT and NKT cells were excluded from the dataset.
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Gene expression levels provided evidence that expanded cell populations had tissue resident memory (TRM) phenotypes
(elevated expression of activation, migration and tissue retention markers, downregulated genes characteristic for T cell
egress), while this phenotype was not very pronounced in non-expanded cells. Furthermore, markers for T cell exhaustion
and apoptosis were elevated in expanded cells of B27pos SpA patients.

Conclusion: Analysis of single antigen experienced CD8+ T cells of B27pos SpA patients revealed significant clonal expan-
sions and common motifs in the CDR loops. Two of the four CDR1 and CDR2 loops were highly homologous suggesting
that these loops interact with α-helices of HLA-B27. Common motifs in CDR3 loops of expanded clonotypes suggest rec-
ognition of a limited set of antigenic peptides presented by HLA-B27. Many of the expanded clonotypes showed a TRM
phenotype, were exhausted and on the way to become apoptotic, which points toward a sustained contact to specific
antigens.

Disclosure: J. Rademacher, Novartis, UCB; K. Deschler, None; S. Lacher, None; A. Huth, None; M. Utzt, None;
S. Krebs, None; H. Blum, None; E. Beltr�an, None; K. Dornmair, None; D. Poddubnyy, AbbVie, Biocad, Bristol-Myers
Squibb, Eli Lilly, Gilead, GlaxoSmithKline, MSD, Moonlake, Novartis, Pfizer, Samsung-Bioepis, UCB.
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Background/Purpose: Spondylarthritis (SpA) is a group of chronic inflammatory disorders with osteoarticular and extraar-
ticular symptoms, including colitis, highly associated with the human leukocyte antigen (HLA) class I allele HLA-B27. A
strong association of SpA with HLA-B27 has been known for nearly 50 years but its pathogenic role remains largely unex-
plained. Transgenic rats expressing HLA-B27 and human b2-microglobulin (B27-rat) develop clinical manifestations resem-
bling human SpA (rat SpA). Previous studies revealed that IL-17 and TNF-a are two major cytokines implicated in both SpA
and rat SpA.

In this study, we aimed to determine which cell subset(s) produce key proinflammatory cytokines IL-17 and TNF-α during rat
SpA and characterize their tissue distribution. Then, we evaluated if chemokine receptor can be used to isolate these sub-
sets. Finally, we tested the pathogenicity of these proinflammatory cell subsets by transfer in athymic (nude) B27-rats.

Methods: Lymphoid cells were isolated from both inflamed tissues and lymphoid organs draining those tissues before and
during rat SpA development and were characterized. Nontransgenic (NTG) littermates were used as control. Blood samples
were used to translate B27-rat findings to HLA-B27+ SpA patients. Pathogenicity of purified CD4+ T cell subsets was
assessed by transfer of 40,000 purified cell subsets in SpA-resistant athymic nude B27-rats.
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Results: First, we showed that conventional T cells (CD4+ Foxp3-) were the main producers of both IL-17 and TNF-α and
coproduced these cytokines during rat SpA. Importantly, those Th17 cells were already significantly expanded in the blood,
bone marrow (BM), and colon of premorbid B27-rats. Then, we showed that CCR6 was a reliable marker to isolate all Th17
cells in rat. Similar findings were observed in SpA patients. Finally, transfer of HLA-B27+ purified Th17 (CCR6+) – but not Th1
- cells induced SpA symptoms (arthritis and colitis) in athymic B27-rats, providing the first direct evidence of a specific proar-
thritogenic role of Th17 cells in SpA.

Conclusion: Our study demonstrates that IL-17+TNFa+ Th17 cells are already expanded before disease development and
are involved in SpA development. Further studies are required to determine the mechanism leading to the generation of
these cells in colon and BM to identify new therapeutic targets.

Disclosure: M. Beaufrère, None; M. Jacoutot, None; A. Ait Ali Said, None; R. Said-Nahal, None; G. Cosentino,
None; C. Rizzo, None; M. Breban, None; S. Glatigny, None.
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Background/Purpose: Activation of the innate immune system in systemic sclerosis (SSc), with an increased number of
profibrotic/alternatively-activated macrophages in affected tissues, is an important aspect of disease pathogenesis. The
exact mechanisms governing profibrotic macrophage activation and the potential crosstalk between resident fibroblasts
and infiltrating macrophages have not been elucidated. MAPK/ERK1/2 signaling has been linked to inflammation and
remodeling, but its role in alternative macrophage activation in SSc has not been explored.

Methods: Microarray analysis was performed using the Affymetrix GeneChip™human 2.0 ST gene array on macrophages
stimulated with conditioned media from healthy control (HC) or SSc fibroblasts. Ingenuity Pathway Analysis (IPA) was carried
out to see differentially regulated canonical pathways. THP1 cells were plated in direct co-culture with equal numbers of SSc
or HC dermal fibroblasts. To inhibit signaling via ERK1/2, 5 � M of the SCH772984 specific ERK1/2 inhibitor was used.

Figure 1.Western blot analysis of cell extracts from THP1 cells in coculture with NS (normal, healthy control) and SSc dermal fibroblasts showing
increased phosphorylation of ERK1/2.
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Activation of the ERK1/2 pathway was checked using pERk1/2 (Thr202/Tyr204, Cell Signaling) specific antibodies via West-
ern blot. Quantitative real-time PCR was used to assess mRNA levels of profibrotic macrophage markers CD163 and
CD204, with GAPDH as internal control.

Results: IPA analysis of human macrophages showed upregulated ERK/MAPK signaling pathway (p 0.0003). Western blot
analyses of extracts from THP1 cocultured with SSc or HC fibroblasts showed higher levels of phosphorylated ERK1/2 in
SSc vs HC fibroblast stimulated THP1 cells (Figure 1). Coculture of THP1 cells with fibroblasts induced increased expression
of the alternatively-activated macrophage markers CD163 and CD204, with a more potent upregulation seen in response to
SSc fibroblasts compared HC fibroblasts (9.5x vs 4.5x respectively compared to baseline, Figure 2). The effects on CD163
but not CD204 were abrogated by pretreatment with the ERK1/2 inhibitor.

Conclusion: In this study, we show that SSc fibroblasts induce increased CD163 expression in macrophages via an
ERK1/2 dependent pathway, suggesting that crosstalk between fibroblasts and tissue resident macrophages may contrib-
ute to the alternative macrophage activation see in SSc.

Disclosure: T. Dinc, None; J. Zertuche, None; F. El Adili, None; M. Trojanowska, None; A. Bujor, None.
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Towards an Autologous 3D Skin-like Tissue Harboring Patient-Derived
Fibroblasts, Keratinocytes, T-cells and Macrophages

Sasha Shenk1, Jonathan Garlick1, Lev Brown2, Jamie Riesenberg2, Christian Evans2, Julia Jaffe Zweifach2, Andrew
Macklin2, Tamar Abel3, Noelle Kosarek4, Mengqi Huang5, Avi Smith1, Tammara Wood3, Gretel Torres6, Patricia pioli6 and
Michael Whitfield7, 1Tufts University School of Dental Medicine, Boston, MA, 2Tufts University, Boston, MA, 3Dartmouth
College, Hanover, NH, 4Dartmouth Geisel School of Medicine, Lebanon, NH, 5University of Pittsburgh, Pittsburgh, PN,
6Geisel School of Medicine at Dartmouth, Lebanon, NH, 7Dartmouth Geisel School of Medicine, Department of
Biomedical Data Science, Lebanon, NH

Figure 2. Increased CD163 mRNA levels in TJP1 cocultured with SSc and control fibroblasts. One way Anova (P<0.0001), followed by Tukey’s
multiple comparisons test was used for the analysis.

2300



SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (1166–1185) Systemic Sclerosis and Related Disorders – Basic Science Poster
Session Type: Poster Session C
Session Time: 1:00PM–3:00PM

Background/Purpose: Scleroderma (Systemic Sclerosis; SSc) is an autoimmune disease of unknown etiology that is char-
acterized by vascular dysfunction, fibrosis, and inflammation. A lack of human autologous SSc disease models has created
an unmet need for preclinical drug screening tissue models that can predict the success or failure of drugs designed to treat
SSc. Recent advances in our lab have resulted in 3D skin-like tissue-based disease models that incorporate SSc patient-
derived macrophages and fibroblasts. We now seek to develop 3D skin-like tissue models that additionally incorporate
SSc patient-derived keratinocytes and T cells. We hope to more accurately recapitulate SSc patient subtypes that will be
an important advancement over currently available 3D tissues.

Methods: Skin keratinocytes isolated from SSc and control patients that were tested using Colony Forming Efficiency (CFE)
assays to determine their growth potential. CD4+ T cells were isolated from peripheral blood mononuclear cells (PBMCs) by
magnetic bead isolation and tested for homogeneity using flow cytometry. 3D skin-like tissues (HSE= human skin equivalent)
were constructed by seeding fibroblasts, keratinocytes and macrophages into a bovine collagen gel and grown at an air-
liquid interface for 2 weeks. SSc-T-cells were then seeded onto a second tissue insert and HSEs were layered onto them.
3D skin-like tissues (Fig. 1) were constructed with varying combinations of SSc patient-derived cells that included: (1) fibro-
blasts; (2) keratinocytes with optimal proliferative potential, (3) CD4+ T cells and (4) macrophages. This created a 3D tissue
that combined all four cell types from the same SSc patient to create a fully autologous, patient-specific 3D skin-like model
of SSc.

Results: Morphologic analysis of the 3D tissue model showed that T-cells migrated into the tissue and remained viable as
indicated by elevated levels of IL-6 only when T cells were present in the tissues (Fig. 1, D). CFE assays found that two
SSc patient-derived keratinocyte strains (SF-15.2 and SF14.2) showed high CFEs of 11% and 18% that were sufficient for
3D tissue fabrication. When SSc patient-matched keratinocytes and fibroblasts were used to fabricate HSEs, these autolo-
gous tissues developed a more well-differentiated epithelium than in tissues with cells that were not autologous (Fig 2). We

Figure 1. T cells in skin equivalents are functional- A) H&E image of 3D skin containing patient-derived fibroblasts, Macrophages and T cells. B) IHC
staining for CD206-Macrophages (red) CD4-T cells (green) on bottom of tissue that migrated into dermis in 4 days (C). T cell function was shown
by elevation of IL-6 secretion in T cell-containing tissues when compared to control or macrophage-only containing tissues (D).
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established that 3D tissues can incorporate 4 SSc-derived cell types that can recapitulate the cellular heterogeneity seen in
SSc in vivo.

Conclusion: We have determined that that (1) fully autologous 3D skin-like tissues can be constructed with 4 different SSc
patient-derived cell types, (2) SSc-derived tissues containing these multiple cells from the same person with SSc (autolo-
gous tissues) result in improved tissue morphology and phenotype when compared to tissues constructed with cells from
different SSc patient skins, (3) these multiple cell types contribute to intercellular cross-talk needed to optimize skin tissue
architecture to study SSc. These autologous 3D tissues will streamline screening of promising candidate drugs designed
to improve treatment of SSc so they can safely and efficiently enter human clinical trials.

Disclosure: S. Shenk, None; J. Garlick, None; L. Brown, None; J. Riesenberg, None;C. Evans, None; J. Jaffe Zwei-
fach, None; A. Macklin, None; T. Abel, None; N. Kosarek, None; M. Huang, None; A. Smith, None; T. Wood, None;
G. Torres, None; P. pioli, None; M. Whitfield, Corbus Pharmaceuticals, Celdara Medical LLC, Bristol-Myers
Squibb(BMS).
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Background/Purpose:Macrophage (MØ) activation derives from coordination of signals received in local tissue microenvi-
ronments. In prior studies, we demonstrated that cocultured MØs and fibroblasts from patients with systemic sclerosis (SSc)
engage in reciprocal activation, and MØs and fibroblasts are co-localized in the skin of SSc patients. Thus, we hypothesize
that sustained pro-fibrotic activation of dermal SSc MØs derives from SSc fibroblast-derived secreted mediators.

Figure 2. Fabrication of fully autologous human tissues with SSc cells- HSE skin-like tissues were constructed with patient-matched, SSc-derived
keratinocytes (SK15.2) and fibroblasts (SF15.2). Tissues were grown for 2 weeks revealing well-differentiated epithelium and well-structured
dermis.
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Methods: Fibroblasts from SSc patients (n=9) or healthy age and sex-matched control (HC) donors (n=7) were isolated from
skin biopsies following informed written consent and cultured in complete fibroblast media supplemented with exosome-
depleted fetal bovine serum (FBS). Fibroblasts were stimulated with 5 ng/ml TGF-b for 24 hours followed by biochemical iso-
lation of exosomes from cell supernatants. Exosomes were quantified using nanoparticle NanoSight NS300 tracking analy-
sis and exosome purity was assessed by immunoblot for canonical markers. HCmonocytes were cultured in RPMI/FBS+M-
CSF for 3 days; on day 4, media was replaced with RPMI/exosome-free FBS and HC or SSc exosomes for an additional
2 days. MØs were immunophenotyped using flow cytometry, qRT-PCR and multiplex. To identify fibroblast-derived exo-
some cargo, microRNAs (miRNAs) were isolated from exosomes followed by library preparation and sequencing. To com-
plement sequencing results, potential fibroblast-derived exosome miRNA regulators were computationally inferred using
MiRaGE (miRNA Ranking by Gene Expression) and miRSCAPE.

Results: MØs activated with dermal fibroblast-derived exosomes from SSc patients upregulated surface expression of
CD163, CD206, and MHC Class II compared with MØs incubated with healthy control fibroblast exosomes. This pattern
of expression was consistent with the previously identified surface marker profile established for human SSc MØs. In addi-
tion, SSc fibroblast-derived exosomes elicit elevated levels of secreted IL-6, IL-10, IL-12p40 and TNF fromMØs. Combining
exosomal miRNA sequencing results with computational prediction algorithms identified several candidate miR regulators of
SSc MØ activation: miR-16-5p, miR-100-5p, miR-221-3p, and miR-3666.

Conclusion: In this work, we demonstrate for the first time that human SSc dermal fibroblasts can mediate MØ activation
through exosomes. Consistent with prior studies, we show that MØs express surface markers and release mediators asso-
ciated with both alternative and inflammatory MØ activation. Our results implicate miRs in the induction of SSc MØ activation
and may provide additional targets for therapeutic intervention in SSc.

Disclosure: H. Yang, None; R. Bhandari, None; N. Kosarek, None; J. Garlick, None; M. Whitfield, Bristol-Myers
Squibb(BMS), Celdara Medical LLC; P. Pioli, Celdara Medical, LLC.
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Background/Purpose: The mononuclear phagocytic system in Systemic Sclerosis (SSc) is central to fibrogenesis and may
contribute to fibrosis via enhanced monocyte migration into injured tissues and differentiation of monocytes into profibrotic
macrophages. We recently showed that the transcription factor Fli1 is decreased in SSc monocytes, resulting in a profibrotic
phenotype, but the effect of decreased Fli1 on monocyte migration is unknown

Methods: To assess the role of Fli1 in monocyte migration, we used siRNA to downregulate Fli1 in THP1 cells and co-
cultured them with endothelial cells in transwell inserts. MCP1 (50 ng/ml) was used as a positive control. 24 hours later,
the migrated THP1 cells were counted, and results were recorded. GraphPad Prism 7, and one-way ANOVA, followed by
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Turkey’s multiple comparisons test were used for statistical analysis. Analysis of our previously published microarray dataset
(GSE144625) using Ingenuity Pathway Analysis (IPA) and Gene Set Enrichment Analysis (GSEA) was performed to assess
changes in monocyte migration in response to Fli1 downregulation. Bleomycin was used to induce lung fibrosis in previously
generated mice with myeloid-specific deletion of Fli1 under the LysM promoter (LysMCreFli1fl/fl) and wild-type (WT) mice.
Hydroxyproline assay was used to quantify collagen content and IBA1 staining to assess for macrophage infiltration into lung
tissue

Results: Downregulation of Fli1 in monocytes via siRNA resulted in enhanced transendothelial migration, both in the
absence and presence of MCP1 compared to control, scr-si treated monocytes (4.2x104 vs 2.84x104 and 9.9x104 vs
6.1x104 respectively, P=0.006, Figure 1). Top canonical pathways identified by IPA showed agranulocyte adhesion and dia-
pedesis, leukocyte extravasation signaling, and fibrosis. The GSEA displayed matching results, revealing enrichment of

Figure 2. 15 significant pathways that were selected among canonical pathways identified by Ingenuity Pathway Analysis

Figure 1. Transendothelial migration of THP1 cells. Scr-scramble siRNA, Fli1-Fli1 siRNA, HPAECs-human pulmonary arterial endothelial cells. **
p<0.01, * p<0.05
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migration-related pathways including regulation of monocyte chemotaxis and positive regulation of leukocyte migration
(Figure 2). Amongst the top upregulated genes were MCP1, KITLG, CCL7, CCR7, CCL8, CXCL10, and CXCL11. Analysis
of bleomycin-treated mice showed that compared to WT, LysMCreFli1fl/fl mice had significantly higher hydroxyproline con-
tent and an increased number of IBA1-positive cells in their lungs in response to bleomycin treatment (Figure 3)

Conclusion: Downregulation of Fli1 in SSc myeloid cells results in enhanced monocyte transendothelial migration, and
increased tissue infiltration. Infiltrating macrophages may further attract circulating monocytes via secretion of promigratory
chemokines and contribute to exaggerated tissue fibrosis.

Disclosure: P. Weilg Espejo, None; T. Dinc, None; F. El Adili, None; M. Trojanowska, None; A. Bujor, None.
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Background/Purpose: Elevated Type I IFN response is present in blood and affected tissues in systemic sclerosis (SSc)
and correlates with disease activity and response to therapy. It is unknown whether the tissue-specific Type I IFN activation
is a consequence of the response observed in blood or rather its source. SSc fibroblasts share many cellular and molecular
features with cancer-associated fibroblasts (CAF), and a wealth of evidence supports the role of CAFs in inducing Type I IFN

Figure 3. Enhanced lung fibrosis and macrophage infiltration in response to bleomycin in mice with myeloid-specific deletion of Fli1. Left: hydroxy-
proline assay in wt (wild type) and FliCKO (LysMCreFli1fl/fll) mice; n= 3 mice in each group for wt and 4 in each group for LysMCreFli1fl/fll Right:
immunohistochemistry for IBA1 in lung tissue.
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activation in epithelial cancer cells. Here, we aim to determine if keratinocytes in SSc display Type I IFN activation and the
potential role of dermal fibroblasts in the process.

Methods: Skin biopsies were obtained from healthy and SSc patients’ forearms and processed for immunohistochemistry
and subculture of primary fibroblasts and keratinocytes. Human skin keratinocyte cell lines (HaCats) were stimulated with
conditioned media from healthy (n=3) and SSc (n=3) fibroblasts. Exosomes were isolated from supernatants of healthy
and SSc cultured patient fibroblasts using a combination of ultracentrifugation and polymer-based precipitation (Total Exo-
some Isolation Kit; Invitrogen). Isolated cellular exosomes were visualised and assessed by immunoblotting, electron
microscopy and dynamic light scattering, and these were used to stimulate HaCats. TANK-binding kinase (TBK) was inhib-
ited using a small molecule inhibitor (GSK8612). RT-PCR based IFN array and western blot for pSTAT1 (Tyr701) were used
to assess Type I IFN activation in these cells.

Results: Consistent with previous studies we found high pSTAT1 levels in the keratinocyte layer of SSc biopsies. Primary
keratinocytes isolated from SSc skin biopsies lost IFN activation after cultured in-vitro. Conditioned media from SSc patient
fibroblasts triggered ISG induction: MX1 (2.7 fold, p< 0.05), CXCL10 (2.8 fold, p< 0.01) and CXCL11 (1.9 fold, p< 0.05).
Media fractionation by ultracentrifugation indicated that the effect on keratinocytes was driven by pelleted micro-vesicles,
suggesting a potential role for cellular exosomes. Fibroblasts from SSc patients shed cellular exosomes of similar quantities
and biophysical qualities compared to healthy fibroblasts. SSc exosomes induced a 2.2 fold increase in STAT1 phosphory-
lation (p< 0.05) and an induction in ISGs, compared to HC exosomes: MX1 (1.45 fold, p< 0.05), CXCL10 (1.84 fold,
p< 0.01), CXCL11 (2.11 fold, p< 0.01) and OAS (1.24 fold, p< 0.05). TBK inhibition by GSK8612 suppressed induction by
SSc exosomes of pSTAT1 by 83%. Consistent with these findings, IFN array of HaCats stimulated with SSc exosomes
showed a significant upregulation of 16 ISGs by at least 1.2 fold compared to healthy control exosomes (p< 0.05).

Conclusion: We show for the first time that scleroderma keratinocytes IFN activation observed in skin biopsies is lost
in cells cultured in-vitro. We also show that fibroblast-derived exosomes can re-induce IFN activation though a TBK-
dependent mechanism. Exosomes from SSc fibroblasts may carry the “signal zero” of local Type I IFN activation,
potentially though nucleic acid induced activation of toll-like receptors, STING or pattern recognition receptors, such
as RIG-I.Disclosure: J. Bryon, None; C. Wasson, None; R. Ross, None; E. Zeqiraj, None; F. Del Galdo, AbbVie/
Abbott, AstraZeneca, Boehringer-Ingelheim, Mitsubishi-Tanabe, Capella biosciences, Chemomab LTD, Kymab.

Abstract Number: 1171

Distinct Immune Cell Subsets in Systemic Sclerosis-related Interstitial
Lung Disease

Phan Saligrama1, Erin Wilfong2, Elise Rizzi3, Leslie Crofford2 and Peggy Kendall1, 1Washington University, Saint Louis,
MO, 2Vanderbilt University Medical Center, Nashville, TN, 3Pennsylvania State University, Hershey, PA

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (1166–1185) Systemic Sclerosis and Related Disorders – Basic Science Poster
Session Type: Poster Session C
Session Time: 1:00PM–3:00PM

Background/Purpose: The pathogenesis of systemic sclerosis is not well understood. The key differences between
immune cell compartments in scleroderma with and without interstitial lung disease remains unclear. We aimed to evaluate
whether distinct immune cell subsets in peripheral blood are enriched or reduced in scleroderma patients with interstitial lung
disease as compared to scleroderma without interstitial lung disease and healthy controls.
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Methods: Peripheral blood was collected from scleroderma patients with or without interstitial lung disease who met the
2013 ACR scleroderma classification criteria, and matched healthy donors. We used a 38-parameter mass cytometry by
time-of-flight panel to characterize lymphocyte and myeloid subsets. Dimensionality reduction algorithm t-distributed sto-
chastic neighbor embedding (t-SNE) followed by supervised gating was performed to distinguish immune cell subsets.
The p values were calculated using Kruskal-Wallis H test and Mann-Whitney + FDR for multiple test correction, as appropri-
ate, using Cytobank platform.

Results:We identified decreased frequencies in CD4+ T cells in peripheral blood of scleroderma patients with interstitial lung
disease (n=24, 28.01 ± 6.534%) as compared to healthy donors (n=18, 38.99 ± 6.76%, p=0.00012). CD8+ T cells were
reduced in frequencies in scleroderma patients without interstitial lung disease (n=16, 14.97 ± 7.496%) versus healthy
donors (22.45 ± 5.937%, p=0.01774). Proportions of B cells were lower in scleroderma patients with interstitial lung disease
(6.404 ± 4.294%) compared to without interstitial lung disease (10.64 ± 5.331%, p=0.04529) and healthy donors (10.47
± 4.579%, p=0.02010). Scleroderma patients with interstitial lung disease (4.371 ± 2.125%) were determined to have
higher proportions of dendritic cells compared to without interstitial lung disease (2.766 ± 1.291%, p= 0.02611) and healthy
donors (1.897 ± 0.802%, p=0.00011). We also found increased frequencies of non-classical monocytes in scleroderma
patients with interstitial lung disease (4.082 ± 2.194%) versus healthy donors (1.811 ± 0.7086%, p=0.00011) as well as
higher proportions of classical monocytes in scleroderma with (18.75 ± 7.098, p=0.00011) or without interstitial lung disease
(18.55 ± 7.281%, p=0.00091) compared to healthy donors (9.254 ± 3.368%).

Conclusion: Patients with scleroderma-interstitial lung disease have distinct immune cell profile compared to healthy control
donors. B cell and dendritic cell compartments appear to distinctly correlate with the presence or absence of interstitial lung disease
in systemic sclerosis. Further work to investigate these populationsmay elucidate putative disease biomarkers or therapeutic drugs.

Disclosure: P. Saligrama, Boehringer-Ingelheim; E. Wilfong, Boehringer-Ingelheim, Department of Justice/Health
and Human Services - Vaccine Injury Compensation Program; E. Rizzi, None; L. Crofford, None; P. Kendall, None.
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Background/Purpose: Systemic Sclerosis (SSc) is an autoimmune connective tissue disease characterized by immune
system activation, endothelial dysfunction and widespread tissue fibrosis. Activation of the monocyte/macrophage system
in SSc is thought to contribute to SSc pathogenesis via fibroblast activation. However, little is known about the potential con-
tribution of fibroblasts to the phenotype of tissue-resident macrophages in SSc. To address this gap, we performed a micro-
array analysis on macrophages cultured with conditioned media (CM) from SSc and healthy control fibroblasts.

Methods:Monocytes were isolated using CD14magnetic beads from healthy PBMCs and differentiated to macrophages in
the presence of MCSF. Macrophages were then incubated for 24 hours with CM from an equal number of dermal fibroblasts
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from 4 different SSc subjects (SS) and 4 different healthy subjects (HS). Unstimulatedmacrophages (UMø) were used as control.
Microarray analysis was performed using the Affymetrix GeneChip™human 2.0 ST gene array. Analysis for differentially regu-
lated genes was conducted and Ingenuity pathway analysis was used to identify differentially regulated canonical pathways.

Results: Compared to baseline, unstimulated macrophages (UMø) a total of 2146 and 3267 genes were identified as signif-
icantly differentially expressed (p< 0.05) in macrophages exposed to CM from HS fibroblasts (HS-Mø) and SS fibroblasts
(SS-Mø) respectively, with only 1083 genes overlapping between the two (Figure 1). Compared to HS, exposure to CM from
SS induced changes in several different pathways, including angiogenesis inhibition via thrombospondin 1 (TSP1), apopto-
sis activation and pyroptosis induction (Figure 2). TSP1, a matricellular protein with anti-angiogenetic, profibrotic and proin-
flammatory properties, secreted by fibroblasts and macrophages and increased in SSc, was the most significantly
upregulated anti-angiogenesis gene. Related to activation of pyroptosis, we found significantly increased expression of
gasdermin-B, GBP1, CASP3, and several toll-like receptors (TLR1, TLR2, TLR8). Importantly, gasdermin-mediated macro-
phage pyroptosis has been recently implicated in the pathogenesis of fibrosis in SSc.

Conclusion: SSc fibroblasts have a distinctive effect on macrophages, inducing activation of canonical pathways related to
apoptosis, pyroptosis, and inhibition of angiogenesis via TSP1. By releasing TSP1 in response to SSc fibroblasts, macrophages
may limit angiogenic responses, which are critical to repair, to favor fibrosis progression. Our results suggest that a complex cas-
cade of feedback regulation between fibroblasts, macrophages, and endothelial cells, may contribute to SSc pathogenesis.

Disclosure: J. Zertuche, None; T. Dinc, None; F. El Adili, None; G. Ligresti, None; A. Bujor, None.

Figure 1. Venn diagram showing significantly differentially expressed (P<0.05) genes in HS-Mø vs UMø, SS-Mø vs UMø and overlapping genes
between HS-Mø and SS-Mø. HS-Mø: macrophages stimulated with conditioned media from healthy dermal fibroblasts; UMø: unstimulated
healthy macrophages; SS-Mø: macrophages stimulated with conditioned media from SSc dermal fibroblasts.

Figure 2. IPA analysis showing the top 10 most significant differentially regulated canonical pathways. Orange: upregulation; Blue:
downregulation.
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Background/Purpose: Systemic Sclerosis (SSc) currently lacks reliable in vitro models of skin fibrosis constructed from all
human cells. We have developed a skin-like tissue model of systemic sclerosis (SSc) that recapitulates the increased tissue
thickness, stiffness, and molecular phenotype of SSc. Recent studies have identified specific pathogenic fibroblast
(FB) subsets in skin and other affected tissues. The goal of this study was to characterize the cellular heterogeneity observed
in our 3D tissues and compare these data to in vivo studies. We hypothesize that our 3Dmodel will in part recapitulate the FB
heterogeneity observed in human skin and provide a tool for further insight into the cell-specific mechanisms of fibrosis
in SSc.

Methods: Self-assembled Skin-equivalent (saSE) 3D tissues were grown in vitro over a period of 5 weeks by seeding
healthy control (HC) or SSc FBs and monocytes into transwells, feeding with autologous plasma, and then layering normal
human keratinocytes (NHKs) to form an epidermis. Following collagenase digestion of tissues, multi-omic scATAC-seq
and RNA-seq data were generated using 10x protocols for a total of 3 biological replicates for both HC and SSc tissues. Sta-
tistical analyses of the single-cell dataset were performed in R using the Seurat and Signac packages. Samples were inte-
grated and the ClusTree package was used to select the appropriate clustering resolution. Cell type was determined
using cell type-specific gene expression.

Results: Overhead images (Fig. 1A) and H&E histology (Fig. 1B) revealed a more contracted, thicker phenotype for SSc
saSE skin-like tissues. Clustering resulted in identification of macrophage (Mac), NHK, and 4 major FB populations
(Fig. 1C). Fold enrichment analysis showed a clear disease-specific enrichment of both Macs and 2 FB subsets (FB3 and
FB5) (Fig. 1D). Cluster FB3 was the most enriched and displayed increased expression of SFRP4 and accessibility of the
EGR1 and JUNB binding motifs. It was characterized by pathways associated with extracellular matrix proteins, prolifera-
tion, angiogenesis, and the recruitment of immune cells. FB5 cluster was also significantly enriched and was clustered adja-
cent to both FB and Mac populations (Fig. 1E-F). This population expressed collagen but was also enriched for myeloid
genes including CD45, HLA-DRB1, and the monocyte marker CD14 (Fig. 1G). Pathways include wound healing, MHC II
binding, and activation of T-cells. This cluster was not observed in scRNA-seq data from 3D tissues lacking the addition of
monocytes.

Conclusion:We identified 2 FB populations upregulated in the SSc saSE tissues. The FB3 subset highly expresses SFRP4
and may recapitulate a population recently identified as enriched in SSc skin via single-cell analysis. Epigenetic data sug-
gests that EGR1 and JUNB may play a critical role in maintaining this FB state. In addition, we identify enrichment of a novel
FB subset, FB5, with markers of both myeloid and mesenchymal cells. Most importantly, we were able to characterize the
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Figure 1. Analysis of 3D tissue cell clusters based on single-cell epigenomic and transcriptomic profiles reveals Systemic sclerosis (SSc)-specific
fibroblast subset enrichment. A) Overhead images of 3D tissues in transwell insert. Three healthy control (HC) biological replicates (HC1, HC2,
HC3) and three SSc biological replicates (SSc1, SSc2, SSc3). Black line indicates border of insert membrane and red dotted line indicates borders
of 3D tissue. B) H&E histology of 3D tissues showing representative sections for each biological replicate. C) UMAP projection of cells clustered
based on transcriptional data (n=6) and split by disease state. Normal human keratinocytes (NHKs) and Macrophages (Macs) are labeled in text
matching the color of each respective cluster. All other clusters are fibroblasts as determined by cell-specific gene expression. Legend on the right
includes cell cluster labels as well as the top two differentially expressed genes in that cluster as compared to all other clusters. D) Fold change
graph for each cluster in SSc 3D tissues (n=3) as compared to HC tissues (n=3). Macs, FB3, and FB4 are significantly enriched in SSc tissues while
most other clusters are slightly decreased. Close up view of adjoining FB4 and Mac clusters in E) HC tissues and F) SSc tissues with arrows indi-
cating location of FB4 cluster. G) Expression of myeloid genes compared across fibroblast subsets shows increased expression in FB4 population
(highlighted by red box).
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FB heterogeneity of our 3D skin-like tissue model confirming that this model can approximate the cellular complexity
observed in human skin and may serve as a suitable model for additional studies of pathogenic FB subsets in SSc.

Disclosure: T. Abel, None;N. Kosarek, None;R. Parvizi, None;H. Jarnagin, None;M. Huang, None; A. Smith, None;
M. Mariani, None; D. Popovich, None; H. Yang, None; T. Wood, None; J. Garlick, None; P. Pioli, Celdara Medical,
LLC; M. Whitfield, Bristol-Myers Squibb(BMS), Celdara Medical LLC.
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Background/Purpose: Pro-fibrotic macrophages (MØs) are implicated in the pathogenesis of systemic sclerosis (SSc). In
prior work, we and others have shown that MØs derived from SSc patients express elevated levels of profibrotic mediators
and induce fibroblast activation. Thus, we hypothesize that targeting activated MØs in SSc will provide a novel and effective
approach to treat the disease, and that the elimination of these MØs will result in decreased fibrosis. To test this hypothesis,
we designed a novel therapeutic approach to eliminate pro-fibrotic MØs using chimeric antigen receptor (CAR) T cells.

Methods: To determine how targeted elimination of MØs alters local and systemic fibrosis, we used bleomycin (BLM) injec-
tion and pump mouse models of fibrosis. To study local effects on dermal fibrosis, C57BL/6 mice were injected subcutane-
ously daily with BLM for 21 days. Macrophage-targeting anti-CD206 CAR T cells, control CAR T cells or vehicle were
injected intradermally at Day 0 (n=6 mice/treatment group). Animals were euthanized at day 21 and skin tissue processed
for histology and stained by H&E. RNA was extracted and analyzed by qRT-PCR and microarray, and dermal thickness
was measured using Image J, where 10 measurements were collected per mouse. To assess systemic effects, either
PBS or BLM was administered to C57BL/6J mice via subcutaneously implanted osmotic pumps. Mice were injected via tail
vein with media control, control CAR T cells, or anti-CD206 targeting CAR T cells (n=8 mice/treatment group) at Day 6 post-
BLM initiation. Tissues (skin and lungs) were harvested on Days 14 and 21 and analyzed using immunohistochemistry, flow
cytometry, RT-qPCR, and RNA-seq. Dermal and adipose thickness were measured using Aperio ImageScope.

Results: Local administration of anti-CD206 CAR T cells led to a significant reduction in dermal thickness in the intradermal
BLM injection mouse model of skin fibrosis. Moreover, elimination of CD206+ MØs during the development of fibrosis
resulted in reduction in the expression of genes associated with disease progression. Analysis of dermal tissue in the sys-
temic model showed that injections of anti-CD206 CAR T cells led to significant changes in adipose tissue thickness com-
pared to control T cell and vehicle groups. Consistent with observations in SSc patient skin, BLM-administered mice
showed significant reductions in intradermal adipose layer thickness compared with PBS controls. However, intradermal
adipose thickness was significantly restored at Days 14 and 21 in mice that received anti-CD206 CAR T cells compared
mice that received either media or control T cells.
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Conclusion: Our results provide proof-of-concept to support therapeutic targeting of pro-fibrotic MØs in SSc patients, and
also implicate a novel role for pro-fibrotic MØs in the regulation of adipocyte transdifferentiation and activation.

Disclosure: C. Park, None; R. Bhandari, None; J. Gunn, None; T. Sullivan, None; G. Torres, None; J. Murad, None;
M. Whitfield, Bristol-Myers Squibb(BMS), Celdara Medical LLC; P. Pioli, Celdara Medical, LLC.
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Background/Purpose: SSc vasculopathy is characterized by endothelial injury and deficient endothelial-dependent vasodi-
lation leading to occlusive and proliferative vascular outcomes. Platelet activation and elevated circulating platelet markers
have long been observed in SSc. Moreover, dysregulated endothelial Nitric Oxide (NO) pathway is believed to be a major
step in the pathogenesis of SSc vasculopathy. In this study, we examined platelet adhesion to microvascular endothelial
cells (MVECs) and the epigenetic regulation involved in enhanced platelet adhesion, deficient endothelial nitric oxide syn-
thase (eNOS) expression, and the crucial role played by microRNA-126 (miR-126) in this process.

Methods: MVECs were isolated from involved SSc skin (n=7) and matched healthy subjects. Platelet adhesion to MVECs
was determined by the Calcein AM method. The expression levels of eNOS, miR-126, and DNA methyltransferase-1
(Dnmt1) were measured by qPCR or Western blotting (WB). L-NAME was used as NO synthase antagonist. The effect of
Dnmt1 on eNOS mRNA expression was examined by transfecting SSc-MVECs with Dnmt1 specific siRNA and irrelevant
control siRNA. MiR-126 expression was inhibited by hsa-miR-126 inhibitor and enhanced by hsa-miR-126 Mimic. NOS3
promoter methylation was detected by bisulfite DNA sequencing.

Results:MiR-126 expression levels were significantly downregulated by 6.48 ±1.22 folds in SSc-MVECs compared to con-
trol (P< 0.01). SSc-MVECs supported platelet adhesion at a higher level than control cells (10.16+/-2.8 platelet/ EC vs. 3.3
+/-0.94 in control cells, mean +/-SD, P< 0.001). Adding L-NAME to control MVECs resulted in enhanced platelet adhesion
in a dose-dependent fashion. eNOS expression levels were significantly reduced in SSc-MVECs (mean 32% +/- 2.4 of nor-
mal values, P< 0.001), Dnmt1 expression levels were significantly higher in SSc-MVECs (2.3 folds +/- 0.2, < 0.001). eNOS
underexpression in SSc cells was related to heavy DNA methylation of the promoter CpG islands as shown by promoter
sequence analysis of DNA after bisulfite modification. Transfection of SSc-MVECs with siRNA specific for Dnmt1 resulted
in 80% decreases in the expression levels in association with increased eNOS expression levels. Since Dnmt1 3’UTR con-
tains a miR-126 binding site suggesting that miR-126 regulates DNA methylation by directly targeting Dnmt1. Thus, the
upregulation of miR-126 in SSc-MVECs resulted in a significant reduction of Dnmt1 and upregulation of eNOS expression
levels. While the inhibition of miR-126 expression levels in control MVECs resulted in enhanced Dmnt1 expression and
decreased eNOS expression levels.
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Conclusion: The data demonstrate that defective miR-126 expression in SSc-MVECs leads to upregulation of Dmnt1
expression and downregulation of eNOS expression that is associated with defective NO release and enhanced platelet/
endothelial interaction.

Disclosure: Y. Wang, None; b. Kahaleh, None.
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Background/Purpose: Autoantibodies (Aab) are frequent in systemic sclerosis (SSc).Recently, it has been shown that
immunoglobulins G (IgG) from SSc promoted a proinflammatory and profibrotic phenotype in monocytes secretome. Fibro-
blasts (FB) are key effectors cells in SSc and data on FB proteins secretion in the presence of IgG from SSc patients are
lacking. Our objective was to explore the FB secretome in the presence of purified IgG from SSc patients.

Methods: Normal dermal FB were cultured in the presence of purified IgG from patients with diffuse cutaneous SSc (dcSSc)
(n=20 [of whom 10 were anti-topoisomerase-I (ATA) positive and 10 were ATA negative]), limited cutaneous SSc anti-
centromere positive (lcSSc ACA+) (n=10) or healthy controls (HC (n=10). After 72h of culture, the cell supernatants were col-
lected, centrifuged and passed through a filter to remove the cells. After proteins digestion, secretome was explored using
mass spectrometry coupled with liquid chromatography (LC-MS/MS). Analysis of variance (ANOVA) and hierarchical cluster-
ing were used to identify proteins responses patterns.

Results: Proteomics identified and quantified 1,268 proteins, among them 377 were significant after ANOVA. SSc and HC
secretomes appeared distinct. Hierarchical clustering on significant proteins after ANOVA identified 3 clusters: C1 including
mostly dcSSc ATA+ patients, C2 including mostly dcSSc ATA- patients, C3 was more heterogeneous including the majority
of HC, lcSSc ACA+ patients and some dcSSc ATA- patients (figure 1). We then studied proteins patterns in the initial groups
of subjects. Three main clusters were highlighted. C(a) regrouped 95 proteins which were overexpressed in the presence of
purified IgG from dcSSc ATA+ patients (involved in calcium-dependent binding and extracellular matrix constituents). C(b)
included 248 proteins mostly underexpressed in the presence of purified IgG from dcSSc ATA+ patients (involved in protein
folding and actin filament depolymerization). C(c) gathered 34 proteins overexpressed in presence of purified IgG from all
SSc groups (involved in amyloid-beta binding and ECM structural constituents) (figure 2). Finally, we performed differential
analyses. Follistatin, amyloid beta A4 protein, myosin-9 and calreticulin were commonly overexpressed in all SSc subtypes.
We identified 19 proteins exclusively overexpressed in dcSSc ATA positive patients such as collagen alpha-I type 7 and
galectin 3 binding proteins (figure 3).
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Heatmap representing proteins clusters (C(a), C(b) and C(c)) according to the initial groups of subjects. IgG HC: purified IgG from healthy controls;
IgG dcSSc ATA+: purified IgG from diffuse systemic sclerosis anti-topoisomerase-I positive patients; IgG dcSSc ATA-: purified IgG from diffuse
systemic sclerosis anti-topoisomerase-I negative patients; IgG lcSSc ACA+: purified IgG from limited systemic sclerosis anti-centromere positive
patients.

Heatmap representing the 377 differentially expressed proteins after ANOVA in all samples. Cluster analysis identified 3 clusters (C1, C2 and C3).
IgG HC: purified IgG from healthy controls; IgG dcSSc ATA+: purified IgG from diffuse systemic sclerosis anti-topoisomerase-I positive patients;
IgG dcSSc ATA-: purified IgG from diffuse systemic sclerosis anti-topoisomerase-I negative patients; IgG lcSSc ACA+: purified IgG from limited
systemic sclerosis anti-centromere positive patients. ANOVA: analysis of variance.
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Conclusion: Using sensitive proteomic approach, we highligthed that purified IgG from SSc patients can modify the FB
secretome. Along with similar results on monocyte secretome, these data suggest that SSc-IgG may influence the inflam-
matory and fibrotic phenotype of different cells.

Disclosure: A. Chepy, None; M. Duhamel, None; S. Vivier, None; l. Guilbert, None; E. Hachulla, GlaxoSmithKline,
Johnson & Johnson, Roche-Chugai, CSL Behring, Bayer, Boehringer Ingelheim, Sanofi-Genzyme; S. Dubucquoi,
None; D. Launay, None; M. Salzet, None; V. Sobanski, None.
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Background/Purpose: Phagocytosis is a crucial cellular process, which under certain immuno-pathological conditions can
be activated in macrophages in an uncontrolled manner. Biomarker studies have implicated macrophages in the develop-
ment and progression of systemic sclerosis (SSc). Fos-like 2 (FOSL-2) transcription factor has been associated with altered

Commonly overexpressed proteins in SSc (all serotypes) (A); Proteins exclusively overexpressed in dcSSc ATA+ (B). DEP: differentially expressed
proteins; SSc: systemic sclerosis; IgG HC: purified IgG from healthy controls; IgG dcSSc ATA+: purified IgG from diffuse systemic sclerosis anti-
topoisomerase-I positive patients; IgG dcSSc ATA-: purified IgG from diffuse systemic sclerosis anti-topoisomerase-I negative patients; IgG lcSSc
ACA+: purified IgG from limited systemic sclerosis anti-centromere positive patients.
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macrophages in SSc. We postulate that macrophage phagocytosis is a critical process in SSc progression. The aim of this
study was to investigate the role of FOSL-2 in macrophage phagocytosis in patients with SSc.

Methods: Published datasets of single cell RNA sequencing (scRNA-seq) of human explanted lung tissue from SSc-ILD1

and skin from dcSSc patients2 were analyzed using the the R package Seurat V2.3.4. Human monocyte-derived macro-
phages (hMDM) were differentiated from CD14+ blood-derived monocytes from healthy controls (HC) and SSc patients.
hMDM were polarized with LPS (10 ng/ml) or remained unstimulated. Protein expression was detected by Western Blot.
pHrodo Red E.coli particles were used to measure phagocytic activity, which was assessed by flow cytometry. hMDM were
transfected with FOSL2 or negative control siRNA.

Results: scRNA-seq analyses of the SSc-ILD lung dataset identified differentially expressed phagocytosis-related genes
(MARCO, C1QA, C1QB, C1QC) in FOSL2hi SPP1hi lung macrophages from SSc-ILD patients compared to FOSL2null cells
(p.adj.≤0.05; log2 ratio≥0.5). Further, scRNA-seq analysis of dcSSc skin tissue revealed that FOSL2hi CCR1+ skin macro-
phages showed higher expression of phagolysosome-related genes (CORO1A, ARL8B) compared to FOSL2null cells
(p.adj.≤0.05; log2 ratio≥0.5). In the in vitro differentiated hMDM, we observed increased FOSL-2 protein levels in unstimu-
lated and pro-inflammatory LPS stimulated SSc hMDM compared to healthy hMDM (Figure 1A). In addition, phagocytic
activity of pHrodo Red E.coli particles was increased in unstimulated and LPS stimulated SSc hMDM compared to healthy
hMDM (Figure 1B). We did not observe any significant differences in phagocytic activity between early SSc, lcSSc and
dcSSc hMDM. To further study the exact role of FOSL2, we used siRNA-specific knockdown of FOSL2 in unstimulated
SSc hMDM, which led to reduced phagocytic activity compared to siRNA control hMDM (Figure 1C).

Conclusion: For the first time, we showed that FOSL-2 is a driver of newly identified pro-phagocytic macrophages and a
crucial contributor of enhanced macrophage phagocytosis in patients with SSc.

Figure 1: FOSL-2 protein levels and phagocytosis in HC and SSc hMDM. A) Representative Western Blot image and fold changes of FOSL-2 pro-
tein levels for unstimulated (UT) and LPS stimulated hMDM, n= HC (11-18), SSc (18-25). B) Fold changes of phagocytic activity are shown for
unstimulated (UT) and LPS stimulated hMDM, n= HC (12-16), SSc (29-34). C) Fold changes of phagocytic activity are shown for control siRNA
and FOSL2 siRNA silenced unstimulated (UT) hMDM, n= (6).
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Background/Purpose: Repetitive alveolar epithelial injury together with dysregulated tissue repair is crucial for the transition
of acute self-limiting to chronic-persisting inflammation and fibrosis in fibrosing interstitial lung disease (ILD). Yet, this aspect
is not adequately mimicked in the widely used preclinical bleomycin (BLM)-induced model. We evaluated whether repetitive
BLM injury leads to closer resemblance with human fibrosing ILD pathophysiology including persistent fibrosis.

Methods: C57BL/6J mice (female/male) received 4 bi-weekly intratracheal (i.t.) instillations of 0.5 U/kg, 1 U/kg, or 2 U/kg BLM
(n=10 per dose/sex) tomodel chronic fibrosing ILD. Controls received saline i.t. (n=6 per sex). All mice were sacrificed on day 77 (i.-
e., 5 weeks after the final instillation), a time where resolution processes are typically evident in the single BLM injury (acute) model.
Disease severity was assessed by Ashcroft score. Markers of fibrosis and inflammation were evaluated by gene expression profil-
ing and quantification of immunolabelled lung tissue sections. Outcomes were compared to female cohorts of the acute model
from a previous study, where lung tissue was collected 5 weeks after single 2 U/kg BLM (n=11) or saline (n=6) i.t. instillation.

Results: Body weight loss and recovery cycles were present after each instillation, indicating susceptibility to repetitive alve-
olar epithelial injury. Humane endpoints were reached in 0%, 20%, and 85% of mice that received 0.5, 1, and 2 U/kg BLM,
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respectively, demonstrating experimental feasibility for low and medium doses. Mean Ashcroft scores (± s.d.) for female/
male mice were 2.8 (±1.3) / 4.0 (±2.0) for 0.5 U/kg, and 4.8 (±1.1) / 6.4 (±0.7) for 1 U/kg BLM, the latter being representative
of human ILD. Generally, male mice displayed higher disease severity, suggesting the involvement of sex-associated factors
in disease development. In contrast, mice from the acute model exhibited a score of 4.4 (±2.0). Importantly, the histological
phenotype of the chronic, but not the acute model reflected typical features of human ILD, including presence of
honeycomb-like lesions and a more uniformly spread interstitial fibrosis pattern. In the chronic model, we detected upregu-
lation of fibrotic and inflammatory markers (FN1, CCL2, IL6). Additionally, cytokeratin 8 and 5, markers for a transitional alve-
olar epithelial cell (AEC) subtype and AEC-derived metaplastic basal cells in human ILD, respectively, were highly
upregulated in the chronic, yet not the acute model. Furthermore, suppression of GLI1 and upregulation of CCSP, markers
of mesenchymal stromal cells promoting metaplasia in the fibrotic and mucin-secreting club cells in human ILD, respectively,
were exclusively observed in the chronic ILD setting.

Conclusion: The findings indicate that typical features of human fibrosing ILD are reflected in vivo upon repetitive, yet not
upon single BLM instillation. As such, this preclinical model has great potential for investigation of mechanisms relevant to
the transition of transient to persistent inflammation and fibrosis, and for testing of novel anti-fibrotic drug candidates.
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Background/Purpose: Single cell RNA Sequencing (scRNA-Seq) can elucidate tissue-resident cell populations and gene
expression profiles with unprecedented granularity. Application of this approach to systemic sclerosis (SSc) skin samples
has begun to reveal novel insights into SSc pathogenesis. Cryopreservation of skin samples could facilitate this line of
research by allowing batching and shipment of samples to centers with the requisite infrastructure to perform scRNA-Seq.
However, it is important first to establish whether or not skin samples can be cryopreserved without compromising their
quality and substantively affecting the results from scRNA-Seq analyses. To address this question, we compared scRNA-
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Seq results from paired skin biopsy samples in which one sample was freshly prepared and the other was cryopreserved
prior to single cell isolation and analysis.

Methods: Three diffuse cutaneous SSc patients and two healthy controls underwent paired forearm skin biopsies. One
sample from each subject was immediately subjected to dissociation, followed by single cell capture using the 10X Geno-
mics Chromium Controller. The other sample was placed in CryoStor CS10 solution and stored in liquid nitrogen for
2-5 weeks, then thawed and subjected to the same protocol for dissociation and single cell capture. Roughly 2,000 nucle-
ated cells per sample were subjected to single cell capture and analysis. 10X Genomics 3’ gene expression protocol was
followed for preparation of sequencing libraries. Each sample was sequenced at a depth of roughly 100 million reads
(50,000 reads/cell). Sequencing results were analyzed for quality metrics including reads and genes per cell and percent
of reads confidently mapped to exonic regions. Cell clustering, cell type and gene expression analyses were performed
using the Seurat package in R.

Results: Cell viability was lower in cryopreserved compared to fresh samples (median difference 13%, range 4 – 41%)
(Fig. 1A). Reads/cell, genes/cell, and percent of reads confidently mapped to exonic regions were lower in cryopreserved
compared to fresh samples (Fig. 1B-D). When analyzed together, there was only partial overlap in gene expression between
fresh and cryopreserved samples (Fig. 2A). Some of the differences observed in cryopreserved samples corresponded to
areas with low detected genes/cell (Fig. 2B). Analyzed separately, there were differences in cell clusters identified in cryopre-
served compared to fresh samples (Fig. 3A). Some cell populations, for example CD3-positive cells, appeared unaffected by
cryopreservation (Fig. 3B). By contrast, innate immune cells were affected, with a reduction in CCL22-positive and
CD163-positive cell counts and loss of resolution between these two cell populations in cryopreserved samples (Fig. 3C).

Conclusion: Cryopreservation of skin samples from SSc patients and healthy controls caused reduced cell viability,
reduced quality of scRNA-Seq information, and alterations in some of the detected cell populations and gene expression
profiles. Our results suggest potential drawbacks of utilizing cryopreserved skin samples for scRNA-Seq studies of SSc
patients and healthy controls.

Figure 1: (A) Viability of nucleated cells from fresh vs. cryopreserved skin samples after skin dissociation. (B-D) Quality metrics after single cell RNA
Sequencing of fresh vs. cryopreserved samples. HC: healthy control, SSc: systemic sclerosis
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Figure 2: (A) UMAP display of cells from all five biopsy pairs, highlighting cells from fresh vs. cryopreserved samples. (B) Same as (A), but highlight-
ing nFeature RNA, which corresponds to the number of genes per cell. Black arrows indicate groups of cells with low nFeature RNA that are made
up predominantly of cells from cryopreserved samples.
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Background/Purpose: Systemic sclerosis (SSc) is an autoimmune disease characterized by fibrosis of the skin and internal
organs such as the lung. Mucosal-associated invariant T (MAIT) cells are innate-like T lymphocytes able to produce various
cytokines and cytotoxic mediators such as granzyme B. Decreased level and altered phenotype of MAIT cell have been
shown in various autoimmune disease. Moreover, some data support a potential role in fibrotic disorders as highlighted in
liver fibrosis. Therefore, we herein addressed the question as whether MAIT cells may have an altered profile in systemic
sclerosis.

Figure 3: (A) Left: UMAP display of cells from all five biopsy pairs, highlighting cells from fresh vs. cryopreserved samples (Same as Figure 2A).
Right: Clusters of cells identified based on gene expression profiles in fresh vs. cryopreserved samples. Black and red arrows indicate areas that
are highlighted in Figure 3B (black arrow) and 3C (red arrows). (B) Feature plot showing CD3-expressing cells. (C) Feature plots showing CCL22-
and CD163-expressing cells.
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Our objective was to determine the implication of MAIT cells in SSc.

Methods: MAIT cell frequency was analyzed by flow cytometry, using fresh peripheral blood from 74 consecutive SSc
patients compared to 44 healthy donors. In addition, in depth MAIT cell phenotype and function were analyzed using fresh
peripheral blood from 29 women with SSc compared to 23 healthy women donors.

Phenotype and function analysis of MAIT cells. The phenotype analysis included the study of activation (CD69, CD25, CD27), exhaustion (PD1,
Tim3), recruitment (CD56, CCR6), survival (Bcl2, CD127) and proliferation (Ki67). The function analysis included the study of granzyme B (GzB)
and cytokines (IFN, IL2, IL4, IL10, IL17, TNF) secretion. (A) Phenotype and function analysis of MAIT cells in SSc compared to controls. Circular
bar plot represents negative logarithmic p values of MAIT cell phenotype and function differences between SSc (n=29) and healthy donors
(n = 23). Red dashed circles represent p values. (B) Phenotype and function analysis of MAIT cells in SSc with ILD compared to SSc without
ILD. Circular bar plot represents negative logarithmic p values of MAIT cell phenotype and function differences between SSc with ILD (n=24)
and SSc without ILD (n=50). Red dashed circles represent p values. Test: Mann-Whitney. * p ≤ 0, 05, ** p ≤ 0, 01, *** p ≤ 0, 001. SSc: Systemic
Sclerosis. ILD: Interstitial Lung Disease . Bcl: B-cell lymphoma. CD: Cluster de Différentiation. CCR: C-C Motif Chemokine Receptor. IFN: Inter-
feron. IL: Interleukine. GzB: Granzyme B. PD1: Programmed cell Death protein 1. TNF: Tumor Necrosis Factor.

MAIT cell frequency. (A) MAIT cell frequency in SSc (n=74) compared to healthy donors (n=44). (B) MAIT cell frequency in SSc with ILD (n=24) com-
pared to SSc without ILD (n=50). ILD: interstitial lung disease. SSc: systemic sclerosis. Test: Mann-Whitney. **** p<0.0001.
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Results:Most of the healthy donors were female (95%) and the mean age was 45.6 years. Among the 74 SSc patients (89%
were female, mean age: 57 years), the mean disease duration was 9 years, 42% had diffuse cutaneous SSc and 48% had
an interstitial lung disease (ILD). Proportion of circulating MAIT cell frequency was significantly reduced by 55% in SSc com-
pared to healthy donors (1.4 % vs. 3.1%, p< 0.0001) (Figure 1A). We next investigated whether MAIT cell frequency was
associated with clinical variables in SSc patients. MAIT cell frequency was significantly reduced in patients with interstitial
lung disease (SSc-ILD) (0.49% vs. 0.91% in patients without ILD, p=0.027) (Figure 1B) even lower in the patients with severe
ILD and reduced forced vital capacity (FVC) (0.25% in patients with FVC < 75% vs. 0.94% in patients with FVC >75%). Defi-
ciency of MAIT cells did not correlate with disease activity score, type of SSc (diffuse or limited), systemic inflammation, and
current immunosuppressive therapy.

In SSc patients, MAIT cells displayed a strongly activated phenotype indicated by markedly increased CD69+ MAIT cell fre-
quency compared to healthy donors (p=0.0015, Figure 2A). Decreased proportion of MAIT expressing the anti-apoptotic
marker Bcl2 was also observed. Regarding the cytokine profile analysis, no difference was observed compared to healthy
controls (Figure 2A). Interestingly, MAIT cells from SSc-ILD patients had a more pronounced altered phenotype compared
to SSc without ILD, with a correlation between MAIT expressing CCR6+ and MAIT frequency and a decreased production of
IFN-γ (Figure 2B).

Conclusion: Circulating MAIT cells were reduced and exhibited an activated and pro-apoptotic phenotype in SSc patients
compared to healthy controls. This peripheral MAIT cell deficiency may be related to enhanced apoptosis and/or homing in
inflamed tissue, in particular the lung in SSc-ILD patients. Indeed, peripheral MAIT decrease was even more pronounced in
SSc-ILD patients, and correlated with the expression of the tissue-recruitment chemokine CCR6. MAIT cells study in lung
tissue as well as functional studies are necessary to better understand the implication of MAIT cells in systemic sclerosis.
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Background/Purpose: Systemic sclerosis (SSc) is a devastating autoimmune disease characterized by excessive produc-
tion and accumulation of extracellular matrix molecules leading to fibrosis of skin and other internal organs. However, the
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mechanisms and the main cellular participants in SSc skin fibrosis remain incompletely understood. Here, we sought to pro-
vide a detailed and comprehensive characterization of the cellular and molecular events underlying skin fibrosis in SSc.

Methods: To understand the unbiased cellular composition and cell states of healthy normal skin (NS) and (SSc) skin, we
generated single cell suspensions of skin biopsies from 18 NS donors and 22 SSc patients and performed single cell RNA
sequencing (scRNA-seq). To localize the major cell types detected by scRNA-seq in SSc skin, we performed spatial
sequencing (spatial-seq) on the SSc skin sample using the 10X Visium platform. The R package Seurat was used to analyze
and integrate the scRNA-seq and spatial-seq datasets. The R package Monocle was used to perform pseudotime trajectory
analysis. CellphoneDBwas used to construct ligand-receptor networks among different cell types. Fibroblasts and endothe-
lial cells isolated from dcSSc skin were cultured with TRULI and verteporfin to test the roles of Hippo pathway effectors in
myofibroblast differentiation and EndoMT.

Results:We demonstrated a dual source of extracellular matrix deposition in SSc skin from both myofibroblasts and endo-
thelial to mesenchymal transitioning cells (EndoMTs) (Figure 1). Importantly, pseudotime trajectory analysis, which aligns the
relationship of fibroblast and endothelial subsets identified a central role of Hippo pathway effectors in promoting and main-
taining myofibroblast differentiation and EndoMT (Figure 2). Ligand-receptor analysis revealed that myofibroblasts and
EndoMTs act as central communication hubs that drive key pro-fibrotic signaling pathways in SSc (Figure 3). Inhibition of
TEAD/YAP interactions, key transcription coactivators in Hippo signaling, reversed pro-fibrotic phenotypes in myofibroblasts
and EndoMTs. Together, these data provide comprehensive and detailed characterization of myofibroblast differentiation
and EndoMT in SSc skin and identify a novel pathway to target for fibrosis reversal.

Conclusion: Hippo pathway effectors, which regulate cell proliferation, inflammatory, and apoptotic pathways, promote and
maintain myofibroblast differentiation and endothelial-to-mesenchymal transition in systemic sclerosis. Modulation of the
Hippo pathway should be further studied in SSc.
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Background/Purpose: Interstitial lung disease (ILD) is the major cause of mortality among scleroderma (systemic sclerosis,
SSc) patients. Although immunosuppressive agents and several other drugs such as recently approved nintedanib and toci-
lizumab may stabilize lung function in some patients, long-term treatment is required, significant toxicity often occurs, and
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many patients will fail to respond. Therefore, there is an urgent and unmet need for new therapeutic approaches that would
be more effective and less toxic than current treatments. We recently identified a unique 10 amino acid peptide (M10) char-
acterized by potent antifibrotic and anti-inflammatory properties. In this study, we investigate efficacy, immunogenicity, and
toxicity of M10 in rodents and in human cells.

Methods: Efficacy of M10 was studied in the bleomycin-induced therapeutic mouse model of SSc-ILD; immunogenicity
was investigated in primary CD4+ T cells (ATCC® PCS-800-016) and cellular toxicity was studied in primary lung fibroblasts;
single dose toxicity and maximum tolerated dose (MTD) of M10 was studied in C57BL/6 mice. Statistical analysis was per-
formed using GraphPad Prism 7 software.

Results: In the bleomycin-induced therapeutic mouse model of SSc-ILD, M10 in a dose of 1mg/kg subcutaneously every
24 h noticeably reduced fibrosis of lung. A semi-quantitative evaluation of histopathology by Ashcroft scale demonstrated
a significant (p < 0.01) decrease in bleomycin-induced fibrosis of M10-treated mice as compared to mice treated with
scrambled peptide. We observed that M10 in doses of 1 � g/ml, 10 � g/ml, and 100 � g/ml for 24 h does not affect secretion
of IFN-γ by CD4+ T cells, suggesting that M10 does not induce immunogenicity under the conditions tested. In contrast,
phytohaemagglutinin-activated CD4+ T cells (used as a positive control) increased the secretion of IFN-γ from 45.2±9.7
pg/ml to 529±82.4 pg/ml, p < 0.001. M10 had no effects on cellular viability in all studied doses in normal and SSc-ILD lung
fibroblasts. The experimentally determined MTD of subcutaneously delivered M10 in rodents was equal to 1000 mg/kg. We
have not observed any mortality or critical weight loss of mice including those receiving the highest tested dose of 1000mg/
kg within all 14 days of observation.

Conclusion: Lack of immunogenicity and low toxicity in combination with high efficacy of M10 peptide in an animal model of
lung fibrosis suggest that M10 may be a safe and effective treatment for SSc-ILD that warrants further development.
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Background/Purpose: Traditional studies of skin fibroblasts in SSc focus on the early “migratory” fibroblast population
derived from explant culture of skin biopsies. Single-cell RNAseq has delineated multiple fibroblast subpopulations in healthy
control (HC) and SSc skin. We sought to isolate the “resident” non-migratory fibroblast populations from HC and SSc skin
using a novel cell isolation technique. These were compared using in vitro functional assays, and bulk RNAseq to delineate
their fibrotic potential, and determine which clusters of fibroblasts, defined by scRNAseq of whole skin, were present in the
resident or migratory populations and how they relate to different types of skin disease in SSc.
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Methods: Forearm skin punch biopsies were collected from dcSSc (n=3) and HC (n=3). Migratory fibroblasts were isolated
by standard explant culture. The remaining biopsy fragments underwent collagenase digestion to yield the resident fibro-
blast population.

Figure 2: PCA plot of fibroblast populations. Blue = HC migratory, red = HC resident, green = SSc migratory, purple= SSc resident)

Figure 1: Differential expression of COL1, αSMA and CTGF on Western blot between fibroblast populations (HC-E: HC migratory, HC-L: HC res-
ident, SSc-E: SSc migratory, SSc-L: SSc resident)
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Functional characterization included 3-D collagen gel contraction, migratory scratch-wound assays. Western blot compared
expression of pro-collagen I, CTGF and αSMA. Bulk RNAseq was performed on each fibroblast population, with significant
differences in gene expression defined as: fold change≥1.5, and adjusted p-value< 0.05.

scRNAseq was performed on 12 SSc whole skin biopsies, and 3 HC, using the 10X Genomics platform.

Results: SSc migratory fibroblasts showed a characteristic fibrotic phenotype with increased gel contraction, faster migra-
tion and overexpression of COL1, CTGF and αSMA compared to HC. However, the SSc resident fibroblasts showed lower
expression αSMA compared to SSc migratory, but similar COL1 and CTGF expression (p< 0.05) (Figure1). Functional
assays confirmed differences between SSc migratory, SSc resident and HC fibroblasts.

Principle component analysis confirmed clear separation of the SSc fibroblast populations (migratory and resident) from each other
and fromnHC (Figure 2), with 1483 genes being significantly differentially expressed between the SSc fibroblast populations.

Performing scRNAseq, 10 clusters of fibroblasts were identified in skin. Of these, cluster 0 and 4 showed increased levels of
COL11A1, STC2 and TRIB3 in keeping migratory fibroblasts. Increased levels of CCL2, ICAM1, IL6 were seen in clusters
3 and 6, representing similar gene expression pattern as resident fibroblast population (Table1).

Conclusion: We demonstrate that both SSc resident and migratory populations show a characteristic disease phenotype
compared with HC. Interestingly gene expression profiles differ markedly between resident and migratory fibroblasts for
SSc whereas no major differences were observed for HC. This suggest that these two fibroblast populations may each con-
tribute differently to SSc pathogenesis, potentially mediating fibrotic versus inflammatory functions. Future work will focus on
understanding their role in SSc pathogenesis, and their contribution to disease phenotype, potentially facilitating a more tar-
geted treatment approach.

Disclosure: K. Clark, None; A. Cole, None; S. Xu, None; V. Ong, None; C. Buckley, None; C. Denton, Boehringer-
Ingelheim, Roche, GlaxoSmithKlein(GSK), Horizon.

Table 1: Table showing top 10 differentially expressed genes between SSc migratory and SSc resident fibroblasts.

2327



Abstract Number: 1184

Intracellular Calcium Signals Regulate the Pro-fibrotic Phenotype of
Scleroderma Fibroblasts via Calcium/calmodulin-dependent Kinase II

Sirapa Vichaikul1, William Brodie2, Megan Mattichak2, Qi Wu2, Dinesh Khanna2 and Eliza Pei-Suen Tsou2, 1Michigan
Medicine, Howell, MI, 2University of Michigan, Ann Arbor, MI

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (1166–1185) Systemic Sclerosis and Related Disorders – Basic Science Poster
Session Type: Poster Session C
Session Time: 1:00PM–3:00PM

Background/Purpose: We performed an in-depth analysis of the involvement of histone reader bromodomain extra-
terminal proteins (BETs) in scleroderma (SSc) fibrosis and showed that JQ1, a pan-BET inhibitor, halted fibrosis in both der-
mal fibroblasts from SSc patients and in vivo models. Transcriptomic analysis of JQ1-treated SSc fibroblasts revealed the
involvement of calcium signaling pathway as a novel anti-fibrotic mechanism. Calcium signaling has been implicated in var-
ious fibrotic conditions. Studies show that interference of intracellular Ca2+ levels through blockade of calcium channels or
receptors has potential anti-fibrotic effects in various models. In addition, inhibiting downstream calcium-binding proteins,
such as calcium/calmodulin-dependent kinase II (CaMKII), blocked fibrosis in various models. In addition to calcium, CaMKII
can also be activated by mitochondrial-mediated oxidative stress. Based on the preliminary results we generated and the lit-
erature suggesting the involvement of Ca2+ in fibrosis, we hypothesize that Ca2+- mediated signaling events through CaMKII
contribute to SSc fibrosis.

Methods: Dermal fibroblasts were isolated from biopsies from patients with diffuse cutaneous SSc (dcSSc). To examine the
effect of Ca2+ in culture, fibroblasts were cultured in Ca2+-free media or in full media with BAPTA-AM, an intracellular Ca2+

chelator. In separate experiments, fibroblasts were treated with CaMKII inhibitor kn93 or mitoQ, a specific mitochondrial
antioxidant. Overexpression of CAMK2A was achieved by transfecting SSc fibroblasts with expression vectors. A scratch
wound assay and gel contraction assay were used to evaluate fibroblast function. Cell proliferation was assessed by Incu-
Cyte imaging and BrdU incorporation. Intracellular Ca2+ was measured using Fluo-4 by flow cytometry. A p-value of
< 0.05 was considered significant.

Results: Dermal SSc fibroblasts cultured in Ca2+-free media showed significantly lower levels of fibrotic genes, including
ACTA2 and COL1A1 (p< 0.05), compared to ones cultured in full media. Similar results were found when intracellular Ca2+

was depleted by treating the cells with intracellular Ca2+ chelator BAPTA-AM (both p< 0.05). Overexpression of CAMK2A
in dcSSc fibroblasts resulted in increased cell proliferation as well as pro-fibrotic gene expression. In contrast, inhibition of
CaMKII in dcSSc fibroblasts by kn93 decreased cell proliferation, migration, and gel contraction. It also downregulated pro-
fibrotic gene expression including smooth muscle actin and collagen 1. Removal of mitochondrial reactive oxygen species
significantly lowered intracellular Ca2+ levels in dcSSc fibroblasts.

Conclusion: We uncovered a novel mechanism by which intracellular Ca2+ and CaMKII promotes a pro-fibrotic phenotype
in SSc fibroblasts. Our data suggest that activation of CaMKII, possibly via both Ca2+/calmodulin and oxidation, contributes
to the intracellular Ca2+ levels in these cells, thereby promotes the fibrotic phenotype. These findings expanded the under-
standing for Ca2+-related events in SSc pathogenesis, which have been largely unexplored.

Disclosure: S. Vichaikul, None; W. Brodie, None; M. Mattichak, None; Q. Wu, None; D. Khanna, None;
E. Tsou, None.
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Background/Purpose: Interleukin-11 (IL-11) was found significantly upregulated in Systemic sclerosis (SSc), the aim of this
study is to explore the pathological role of IL-11 and clarify the potential therapeutic value of targeting IL-11 in SSc.

Methods: Plasma IL-11 level was tested by ELISA, and the expression of ADAM10, IL-11 and IL-11Rα in skin were mea-
sured by immunohistochemistry. RNA-Seq was performed to analyze the transcription change in IL-11 overexpressing
fibroblast cells. Soluble IL-11Rα (sIL-11Rα) induced by ionomycin (iono) was used to evaluate the pro-fibrotic effect of IL-
11 trans-signaling pathway in fibroblast. TJ301(sgp130Fc, an inhibitor of IL-11 trans-signaling) intervention group was set
up to investigate the anti-fibrosis effect of targeting IL-11 trans-signaling pathway in both cellular and animal experiments.
Meanwhile, WP1066 was used to block STAT3 pathway in cellular study.

Results: Plasma IL-11 level was extremely low in most SSc patients and healthy controls, while IL-11, IL-11Rα and ADAM10
were significantly elevated in skin samples of SSc patients. RNA-Seq analysis displayed some fibrotic-related genes were
dysregulated in IL-11 overexpressing cells, and differentially expressed genes (DEGs) were enriched in TGF-β effect and col-
lagen metabolism pathway. Fibroblasts stimulated with IL-11 with iono could induce COL3 expression and STAT3 phos-
phorylation, and the pro-fibrotic effect could be inhibited by TJ301 or WP1066. TJ301 also ameliorated skin and lung
fibrosis in BLM induced-SSc mice.

Conclusion: Besides classic signaling pathway, IL-11 contributes to pro-fibrosis in SSc through regulating trans-signaling
pathway. Intervention of IL-11 trans-signaling pathway or JAK2/STAT3 pathway could ameliorate the pro-fibrotic response
of IL-11.
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Disclosure: W. Ye, None;Q. Wang, None; L. Zhao, None; C. Wang, None; D. Zhang, None;M. Zhou, None; F. Chen,
None; Z. Zhu, None; W. Wang, None; W. Guo, None; Y. Liu, None; H. Zou, None; Y. Xue, None.

Figure. Pro-fibrotic effect of IL-11.
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The Trajectory of Multimorbidity in Patients with Systemic Lupus
Erythematosus in the United States
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Uma Thanarajasingam1, Cynthia Crowson3 and Rozalina McCoy2, 1Mayo Clinic, Rochester, MN, 2Mayo Clinic, Rochester,
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Background/Purpose: The presence of multiple chronic conditions (multimorbidity) is associated with disability and prema-
ture death. We determined the trajectory of multimorbidity in SLE compared to the general population.

Methods: An SLE cohort was assembled using OptumLabs Datawarehouse (OLDW) from 1/2006-9/2015. SLE cases were
identified using > 3 SLE ICD-9 codes separated by > 30 days; the date of the third SLE code was considered the index date.
Incident SLE was identified by requiring 12 months without SLE diagnostic codes. Patients with SLE were matched to non-
SLE comparators on age, sex, race, region, and enrollment date. Diagnosis codes from the period between enrollment and
the end of follow-up (disenrollment or 9/30/2015) were used to determine the presence of comorbidities. We assembled
57 chronic condition categories based on previously described 44 categories (England, B. ARD 2020). The 13 additional
categories were added based on the SLICC/ACR damage index (SDI) or otherwise considered relevant to SLE. Two or more
ICD-9 codes at least 30 days apart were used to define a comorbidity. We defined multimorbidity as the presence of ≥2
comorbidities (excluding SLE). Conditional logistic regression models were used to compare the prevalence of

Figure 1: Predicted burden of multimorbidity in incident SLE compared with patients without SLE after diagnosis. Panel A, primary analytical
approach requiring 1 year in the data set without SLE diagnostic codes chronic conditions. Panel B, similar analytical approach removing silent
conditions. Panel C, restricting the population to individuals with at least 2 years of data prior to index date and beginning follow-up at 1 year before
the index date.
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multimorbidity between cohorts. The trajectory of multimorbidity in people with SLE (vs without SLE) was estimated utilizing
generalized estimating equations. We looked at overall trajectory after index date, expanding the observation time one year
before index date, and excluding silent conditions to mitigate surveillance bias (hypertension, hypothyroidism, etc.) Odds
ratios (OR) and estimates of the linear coefficient and 95% confidence intervals (CI) were reported.

Results: A total of 34,893 SLE patients were matched to 34,893 non-SLE comparators. Of these, 13,531 were incident
cases. The mean age was 48 (SD 14.2) years, and 90.6% were female. 66.4% were White, 18.4% Black, 3.4% Asian,
and 18.4% Hispanic. From enrollment to the index date, the mean observation time was 2.3 years (SD: 2.4) and 4.4 years
(SD: 2.6) for the incident cohort. Multimorbidity was present in 72% of SLE vs. 47% of non-SLE subjects (OR 4.3; 95%CI
4.1-4.5). Patients with SLE had 4.5 comorbidities compared to 2.4 for non-SLE subjects (OR 1.91; 95%CI 1.89-1.94). Com-
pared to baseline, multimorbidity increased among the incident cases, multimorbidity frequency was higher in incident SLE
(vs non-SLE) throughout the follow-up compared to baseline (β: 1.85, 95%CI 1.79-1.91). The rate of accrual of chronic con-
ditions was significantly higher in SLE than in non-SLE (Figure 1A; β: 0.63; 95%CI: 0.60-0.65). Patients with SLE had accel-
erated multimorbidity accrual after excluding silent conditions (Figure 1B). Patients with SLE had increased multimorbidity
even one year before SLE onset (Figure 1C).

Conclusion: In this nationwide commercial database insurance study, patients with SLE were four times more likely to suffer
from multimorbidity than the general population. Trajectory analysis shows that multimorbidity progresses more rapidly in
patients with SLE than those without SLE and may begin before SLE onset.

Disclosure: A. Duarte-Garcia, None;M. Stevens, None; H. Heien, None; G. Figueroa Parra, None; J. Meade-Agui-
lar, None; M. Jeffery, None; U. Thanarajasingam, None; C. Crowson, None; R. McCoy, None.
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Obesity Burden and Effects of Apremilast on Changes in Cardiometabolic
Parameters by Obesity Status in Patients with Psoriasis (PsO) or Psoriatic
Arthritis (PsA) in a Real-World Setting
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Background/Purpose: Obesity prevalence is higher in patients with PsO and PsA than the general population. Weight loss
may improve PsO disease severity in obese patients. Clinical data suggest apremilast may be associated with weight loss
and with reductions in HbA1c in patients. We describe changes in cardiometabolic parameters and disease activity out-
comes over a 6-month follow-up period among PsO and PsA patients of differing obesity status newly treated with apremi-
last in a US-based real-world cohort.

Methods:We estimated the burden of obesity among patients with a diagnosis of PsO and/ or PsA newly initiating apremi-
last in the OM1 Real-World Data Cloud (including claims, electronic medical records, and lab measures) from March 2013 to
November 2021. We stratified the study cohort by obesity status (no obesity, obesity [BMI ≥ 30 – 34.9], or severe obesity
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[BMI ≥ 35]). Eligible patients remained persistent on apremilast for 6 months. We described demographic and clinical char-
acteristics, comorbidities, and treatments at baseline. Mean proportional changes in cardiometabolic measures (weight,
HbA1c) and disease activity measures (RAPID3, Physician Global Assessment [PGA]) were assessed at 6 months. We used
Wilcoxon Rank sum tests and Chi-square tests (for categorical variables) for comparisons by obesity status. Changes in car-
diometabolic measures at six months were assessed using multivariable linear regression adjusting for age, sex, use of anti-
hypertensives, lipid-lowering therapies, antidiabetics, steroids, and baseline outcomes.

Results: There were 8,250 PsO and PsA patients with outcome measures that initiated apremilast. The mean age was
55.2 years and 63.1% were female. 26.9% were obese and 33.5% were severely obese. Severely obese patients were
younger (54.3) compared to those not obese (55.5), more likely to be female, with higher proportions identifying as Black
(3.5%) and Hispanic (4.4%) versus patients who were not obese (2.1%, for Black, p < 0.001 and 3.6%, for Hispanic, p
< 0.001) (Table 1). With increased obesity, there were higher proportions of patients with the following comorbidities: hyper-
tension, dyslipidemia, pre-diabetes/ T2DM, depression and cardiovascular disease (Table 2). Patient and physician reported
outcomes at baseline reflected mild to moderate disease severity. Mean raw RAPID3 score increased over increasing levels
of obesity, 10.26, 12.17, and 12.49, respectively (p = 0.002). Mean PGA was similar across the strata. We observed signif-
icant reductions in weight (1.5%, 1.9% and 1.7%) across all strata and HbA1c (2.6%) for those with severe obesity. Disease
severity outcomes reduced at 6 months regardless of obesity status (Figure 1).

Conclusion: This real-world study highlights the significant obesity burden among PsO and PsA patients. Similar to what
has been shown in previous analyses, this study suggests apremilast may have beneficial effects on cardiometabolic mea-
sures in clinical practice including reductions in HbA1c in severely obese patients and reductions in weight and consistent
improvements in PsO/ PsA disease outcomes across all BMI categories.

Disclosure: K. Orroth, Amgen; C. Cavanaugh, None; X. Qian, None; P. Kumparatana, OM1; Y. Klyachkin, Amgen;
S. Colgan, Amgen; M. Cordey, Amgen.
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Background/Purpose: Patients with PsO and PsA have a higher prevalence of cardiometabolic comorbidities like diabetes
compared to the general population. Clinical data have shown apremilast may reduce weight and HbA1c. We describe
changes in cardiometabolic parameters and disease activity outcomes over a 6-month follow-up period among PsO and
PsA patients stratified by diabetes status and newly treated with apremilast using a large, United States-based real-world
cohort.
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Methods:We estimated the burden of diabetes among PsO and PsA patients in the OM1 Real-World Data Cloud newly ini-
tiating apremilast and persistent for 6 months. These data spanned from March 2013 to November 2021. We stratified the
study cohort by diabetes status (no diabetes vs pre-diabetes/type 2 diabetes mellitus [T2DM]). Pre-diabetes was identified
by either 2 diagnosis codes at least 30 days apart, HbA1c levels between 5.7% to 6.4%, or fasting glucose levels between
100-125 mg/dL. T2DM was defined as having two diagnosis codes at least 30 days apart or evidence of antidiabetic med-
ication during baseline.

We described demographic and clinical characteristics, comorbidities, and treatments at baseline, assessed changes in
weight and HbA1c, and disease activity measures (RAPID3 and Physician Global Assessment [PGA]) at 6 months. We used
Wilcoxon Rank sum tests and Chi-square tests for comparisons by diabetes status. Mean proportional changes in cardio-
metabolic measures and disease severity at 6 months were estimated. Multivariable linear regression was used to assess
cardiometabolic measures, adjusting for age, sex, use of anti-hypertensives, lipid-lowering therapies, steroids, and corre-
sponding baseline outcomes.

Results: There were 8,487 PsO and PsA patients with outcome measures that initiated apremilast. The mean age was
55.2 years and 62.8% were female. 23.6% (2,004) had pre-diabetes /T2DM. 87.1% (1,746) had T2DM and 12.9% had
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pre-diabetes. These patients were older (59 vs. 54, p < 0.001), with higher proportions of patients identifying as Black (4.1%
vs. 2.3%, p < 0.001) and Hispanic (5.7% vs. 3.6%, p < 0.001) compared to those without diabetes. Most patients were
obese (26.2%) or severely obese (32.6%) (Table 1). Comorbidities were prevalent in the diabetes group, with 28.3% having
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two or more. Prevalent comorbidities included hypertension (38.4%), dyslipidemia (31.4%), and cardiovascular disease
(13.4%) (Table 2). Patient and physician outcomes at baseline reflected mild to moderate disease severity. Mean raw
RAPID3 score was higher among those with diabetes (13.49 vs. 11.20, p = 0.047), while mean PGA (2.81 vs. 2.77) was sim-
ilar across strata. We observed reductions in weight, HbA1c and disease severity outcomes at 6 months regardless of dia-
betes status (Figure 1).

Conclusion: This real-world study highlights the significant cardiometabolic burden among PsO and PsA patients who ini-
tiated apremilast. Similar to the clinical trials data, this study suggests apremilast may have beneficial effects on cardiometa-
bolic markers in clinical practice including reductions in weight, HbA1c, and improvements in PsO/ PsA disease outcomes.

Disclosure: K. Orroth, Amgen; C. Cavanaugh, None; X. Qian, None; P. Kumparatana, OM1; Y. Klyachkin, Amgen;
S. Colgan, Amgen; M. Cordey, Amgen.
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Background/Purpose: Algorithms incorporating diagnostic and procedural codes have recently been developed to identify
rheumatoid arthritis-associated interstitial lung disease (RA-ILD) in administrative and electronic health record (EHR) data
sets for research and clinical purposes. In a single-center EHR, we previously incorporated ILD-related terms from chest
computed tomography (CT) reports to improve the positive predictive value (PPV) of such algorithms (Luedders et al., Arthri-
tis Rheumatol [abstract] 2021; 73(suppl 10)). We aimed to externally validate this approach in real-world data collected from
multiple centers.

Methods: We selected participants within the multicenter Veterans Affairs Rheumatoid Arthritis registry to undergo record
review using stratified subsampling to enrich the sample with RA-ILD. Record review was performed in a standardized fash-
ion to determine ILD status (reference standard). Administrative algorithms incorporating varying levels of diagnostic and
procedural codes collected from linked administrative data were applied to the cohort (Table 1). Chest CT reports were
obtained from a national data warehouse, and ILD-related terms were identified in these reports using automatic regular
expressions (a natural language processing [NLP] technique). We subsequently added the requirement of an ILD-related
term in the CT report to the administrative algorithms, with exclusion of ILD-related terms with negative modifiers within
40 characters of the term. Terms were considered not to be present if a CT read was not available. Algorithm performance
was assessed by calculating the PPV and sensitivity, accounting for the sampling process.
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Figure 1. Positive predictive value (A) and sensitivity (B) of RA-ILD algorithms both without (blue) and with (orange) inclusion of ILD-related terms
from chest CT reports. Delta denotes the change in values between algorithms with/without ILD terms. Error bars indicate 95% confidence inter-
vals. Abbreviations: RA-ILD = rheumatoid arthritis-associated interstitial lung disease, CT = computed tomography.
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Results:We studied 536 RA patients (93% male, mean age 7th decade, 71% with available chest CT reports) from 12 cen-
ters, of which 203 had RA-ILD by the reference standard. The PPV of administrative algorithms alone improved with increas-
ing algorithm requirements, ranging from 53.8% (algorithm 1) to 81.6% (algorithm 3) (Figure 1). Requiring only the presence
of at least 1 ILD-related term from NLP of chest CT reports (Algorithm T) achieved a moderate sensitivity (75.2%) and PPV
(63.8%). The addition of ILD-related terms improved the PPV of all administrative algorithms, with the greatest improvements
occurring with algorithms that had fewer administrative data requirements (21.1% in algorithm 1 vs. 6.0% in algorithm 3).
Combining administrative algorithms with stricter requirements and ILD-related terms from chest CT reports achieved the
highest PPV (algorithm 4, 89.2%). Increases in PPV were accompanied by a decrease in sensitivity of a similar magnitude
(range -3.9 to -19.5%).

Conclusion: The inclusion of ILD-related terms acquired from chest CT reports using NLP substantially improves the PPV of
administrative-based RA-ILD algorithms, with accompanying decreases in sensitivity of a similar magnitude. These findings
in real-world data collected from multiple centers externally validate prior work in a single-center EHR and support the appli-
cation of these algorithms to identify RA-ILD patients for clinical and research purposes in various real-world data sources.

Disclosure: B. Luedders, None; P. Roul, None; Y. Yang, None; B. Cope, None; M. DeVries, None; W. Campbell,
None; D. Hershberger, None; J. Rojas, None; G. Cannon, None; B. Sauer, None; J. Baker, Bristol-Myers
Squibb(BMS), RediTrex, Pfizer; J. Curtis, AbbVie/Abbott, Amgen, ArthritisPower, Aqtual, Bendcare, Bristol-Myers
Squibb(BMS), CorEvitas, FASTER, GlaxoSmithKlein(GSK), IlluminationHealth, Janssen, Labcorp, Eli Lilly, Myriad,
Novartis, Pfizer, Sanofi, Scipher, Setpoint, UCB, United Rheumatology; T. Mikuls, Gilead Sciences, Bristol-Myers
Squibb, Horizon, Sanofi, Pfizer Inc; B. England, Boehringer-Ingelheim.

Abstract Number: 1190

Multimorbidity in Systemic Sclerosis: Burden and Trends in Prevalence
from an Incident Population-based Cohort (1980-2018)

Ashima Makol1, Sara Achenbach1, Alicia Hinze2, Tina Gunderson3 and Cynthia Crowson4, 1Mayo Clinic, Rochester, MN,
Rochester, MN, 2Mayo Clinic - Rochester, MN, Rochester, MN, 3Mayo Clinic, Rochester, MN, 4Mayo Clinic, Eyota, MN

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (1186–1214) Epidemiology and Public Health Poster II
Session Type: Poster Session C
Session Time: 1:00PM–3:00PM

Background/Purpose: To estimate the prevalence and trends of multimorbidity (MM; the presence of ≥2 morbidities) in a
population-based cohort of patients with Systemic sclerosis (SSc) compared to age-and sex-matched non-SSc
comparators.

Methods: A population-based cohort of incident SSc patients in a geographically well-defined area from Jan 1, 1980 to Dec
31, 2018 was identified and compared to a 2:1 cohort of age- and sex-matched non-SSc subjects from the same popula-
tion. Patients who died or emigrated from the area prior to 1987 were excluded. Patients were followed until death, migration
from the geographic area or Dec 31, 2021. Data on 21 morbidities identified by the US Department of Health and Human
Services (DHHS) and 13 morbidities included in the Charlson Comorbidity Index (CCI) was retrieved. Cumulative incidence
of MM (MM2+) or substantial MM (MM5+; ≥ 5 morbidities) adjusting for the competing risk of death was estimated. Cox
models adjusted for age, sex, index year and morbidity count at index date were used to compare cases and comparators.
Patients with 2 or 5 morbidities before index date, respectively, were excluded from these analyses.
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Results: Between 1980-2018, 85 patients with SSc and 170 age- and sex-matched non SSc comparators (mean age 55.4
y, 91% female, 90% white/non-Hispanic) were identified. Mean length of follow-up was 12.4 y (SD 9.8) for SSc & 15.5 y
(SD 9.8) for comparators. At incidence/index date, a significantly higher prevalence of COPD (14% vs 4%, p=0.004), arthritis
(33% vs 22%, p=0.054), peripheral vascular disease (40% vs 2%, p< 0.001) and liver disease (5% vs 1%, p=0.04) were
noted in patients with SSc. At incidence/index date, while the prevalence of DHHS MM2+ was similar between the 2 groups
(44% in SSc vs 41% in comparators, p=0.65), CCI MM2+ was significantly higher among patients with SSc vs comparators
(19% vs 7%, p =0.005). The cumulative incidence of DHHS MM2+ during follow-up was similar between SSc and compar-
ators, but the development of DHHS MM5+ was significantly higher among patients with SSc vs. comparators (hazard ratio
[HR] 1.58; 95% confidence interval [CI] 1.09-2.31). Concordantly, the cumulative incidence of DHHS MM5+ was higher in
SSc patients vs comparators at 10 (44% vs 32%), 15 (52% vs 45%) and 20 (64% vs 58%) years of follow up (Figure). The
development of CCI-MM2+ (HR 4.56; 95%CI 3.00-6.93) was significantly higher among SSc patients but CCI-MM5+ did
not reach statistical significance after adjustment for morbidity count at index (HR 1.65; 95%CI 0.80-3.43).

Conclusion: To our knowledge, this is the first study to examine multimorbidity in SSc. In this population-based cohort,
patients with SSc had a significantly higher burden of multimorbidity at diagnosis, and a much higher risk of developing sub-
stantial multimorbidity at follow up than age- and sex-matched individuals without SSc.

Disclosure: A. Makol, Boehringer-Ingelheim; S. Achenbach, None; A. Hinze, None; T. Gunderson, None;
C. Crowson, None.

Figure. A and B. Cumulative incidence for time to DHHS-MM2+ and DHHS-MM5+ morbidity events adjusted for the competing risk of death. C
and D. Cumulative incidence for time to CCI-MM2+ and CCI-MM5+ events adjusted for the competing risk of death. Patients with 2 and 5 events
before index date were excluded, respectively. Abbreviations: DHHS- Department of Health and Human Services; MM- Multimorbidity; CCI-
Charlson comorbidity index; SSc-Systemic sclerosis
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Background/Purpose: The pathologic hallmarks of systemic sclerosis (SSc) included a non-inflammatory obliterative vas-
culopathy affecting small arteries and arterioles in multiple vascular beds. Whether macrovascular involvement was more
prevalent in patients with SSc was still controversial. Therefore, we conducted a nationwide, population-based cohort study
to assess the risk of major adverse cardiovascular events (MACE) in incident SSc patients.

Methods: Claim data from the 1997–2013 Taiwanese National Health Insurance Research Database was used to identify
newly diagnosed SSc patients from 2001 to 2013. We selected age, sex and year of index date-matched (1:20) non-SSc
individuals from claim data of one million representative individuals enrolled in 2000 (LHID2000) in Taiwan. Therefore,
1,611 SSc patients and 32,220 non-SSc individuals were included. From this age-sex matched population, we further
selected SSc patients and non-SSc individuals via propensity-score (PS) matching (1:2) for age, sex, and selected comor-
bidities confounders using the greedy algorithm. Ultimately, we identified 1,379 SSc patients and 2,758 PSM-matched
non-SSc individuals, with balanced baseline characteristics between groups. The primary outcome was MACE which was
composed of myocardial infarction, ischemic stroke and patients undergoing percutaneous coronary intervention or coro-
nary artery bypass graft. We calculated the incidences of MACE of both groups in the PSM population and estimated the
association between SSc and the risk of MACE using a time-dependent conditional Cox regression models adjusting for

Table. Incidences of MACE in SSc patients and non-SSc individuals
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level of urbanization of residence, low income, a history of MACE and concomitant medications including use of aspirin, clo-
pidogrel, dipyridamole and warfarin shown as adjusted hazard ratios (aHR) with 95% confidence intervals (CI).

Results: During the mean follow-up of 5.23 and 6.20 years in SSc patients and non-SSc individuals, the incidence rates of
MACE were not significantly different between groups (1,012 vs 882 cases per 105 person-years, incidence rate ratio (IRR),
1.15; 95% CI, 0.87–1.52, p = 0.337). However, SSc patients had a higher incidence of myocardial infarction (IRR, 1.76; 95%
CI, 1.08-2.86) but not ischemic stroke (IRR, 0.89, 95%CI 0.61-1.29). Using the crude and adjusted time-dependent condi-
tional Cox regression analyses, SSc was not associated with the risk of MACE (crude HR, 1.28, 95% CI, 0.91–1.82; aHR,
0.88; 95% CI, 0.49–1.58) Other predictors for MACE included a history of MACE (HR, 2.62; 95% CI, 1.08-2.86), use of clo-
pidogrel (aHR, 19.72; 95% CI, 6.77–57.42), use of aspirin (aHR, 9.41; 95%, CI 4.43–19.99) and use of warfarin (aHR 3.91,
95% CI 1.11–13.72).

Conclusion: This nationwide, population-based cohort study did not reveal and increased risk of MACE in incident SSc
patients. However, the incidence of myocardial infarction was significantly higher in SSc patients compared with PS-
matched non-SSc individuals.

Disclosure: H. CHEN, None; T. Yen, None.
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Background/Purpose: Celiac disease is an autoimmune disease characterized by the immunologic reaction to gluten by
lymphocytes. Although recent studies suggest an association between celiac disease and other autoimmune diseases, its
relationship with systemic lupus erythematosus (SLE) remains to be elucidated. In this study, we aimed to determine the
prevalence of celiac disease in patients with SLE using a US-based national database.

Methods: This is a cross-sectional study using Nationwide Inpatient Sample (NIS) from 2016 to 2018. We included hospi-
talizations of patients aged 18 or older, and with complete demographic information of gender, age, and race. Primary or
secondary diagnoses of SLE and celiac disease were identified using International Classification of Diseases 10th edition
(ICD-10). The prevalence odds ratio (OR) of celiac disease in SLE patients was assessed. Covariates for multivariate regres-
sion analysis were age, gender, race, calendar year, primary payer, household income, and comorbidities including diabetes
mellitus, inflammatory bowel disease, chronic kidney disease, and metastatic malignancy. Utilization of healthcare resources
including length of hospital stay and total hospitalization charges in patients with celiac disease were also examined. Cate-
gorical variables were analyzed using Chi-square test, and continuous variables using Student t-test or Wilcoxon rank-
sum test. p < 0.05 was considered statistically significant. All the statistical analyses were performed using R (version 4.1.2).
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Results: 372 records of patients with concurrent SLE and celiac disease were identified. The weight-adjusted inpatient
prevalence of celiac disease in SLE was 0.36%, compared with 0.13% in patients without SLE. The adjusted OR of celiac
disease in patients with SLE was 2.88 (95% CI: 2.60 – 3.31). The prevalence of celiac disease was higher in Caucasians,
female patients, and those aged between 41 to 75. Among patients with celiac disease, patients with SLE were younger
(53.3 vs 56.9%, p < 0.001), and more likely to be female (92.5% vs 71.4%, p < 0.001), and they were also associated with
higher total hospitalization charges ($36299.5 vs $30281, p < 0.001) and slightly longer hospital stays (p = 0.003).

Conclusion: Patients with SLE had a higher prevalence of celiac disease than those without SLE. Among patients with
celiac disease, those with SLE were associated with higher hospitalization charges and longer hospital stays.
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Background/Purpose: While the seasonal variation of systemic lupus erythematosus (SLE) disease activity has been
reported, population-based studies are still lacking. Here we investigate the seasonal variations of hospitalizations and in-
hospital mortality related to SLE using a US-based national database.

Methods: We examined adult SLE-related hospitalizations using Nationwide Inpatient Sample (NIS) from 2005 to 2019.
Records of SLE-related hospitalizations were identified with ICD-9 code 710.0 and ICD-10 code M32. Weight-adjusted
monthly hospitalizations and in-hospital death were used for analysis. In this study, we utilized two methods to examine
the seasonality of SLE-related hospitalizations and in-hospital mortality. First, we conducted Poisson regression analysis
to explore the trend of SLE-related hospitalization and in-hospital mortality over time (model 1 and model 2). Fourier series
were later added to fit the seasonality component (model 3). Akaike’s Information Criterion (AIC) and analysis of variance
(ANOVA) were used to compare the models and detect seasonality. Then, we performed Friedman test on detrended data
to confirm the presence of seasonality. Finally, we analyzed the peak and trough of SLE-related hospitalization and in-
hospital death among different age groups if seasonality was present using both methods. p < 0.05 was considered statis-
tically significant. All statistical analyses were conducted using R Statistical Software, version 4.1.2 (R Foundation for Statis-
tical Computing, Vienna, Austria).

Results: SLE-related hospitalizations increased, and SLE-related in-hospital mortality decreased over the study period.
There was seasonal variation in the hospitalization and in-hospital death in adult SLE patients (Table 1). Among all adult
patients, SLE-related hospitalizations were highest in January and lowest in February. SLE-related in-hospital mortality
was highest in January and lowest in June. In patients aged between 18 and 40 years old, SLE-related hospitalizations were
highest in January and lowest in February. In patients aged between 41 and 60 years old, SLE-related hospitalizations were
highest in August and lowest in December. In patients aged 61 years or older, SLE-related hospitalizations were highest in
January and lowest in February. SLE-related in-hospital mortality was highest in January and lowest in June (Figure 1).

Conclusion: There was an increase in the number of SLE-related hospitalizations and a decrease in SLE-related in-hospital
mortality from 2005 to 2019. A significant seasonal component in SLE-related hospitalizations and in-hospital deaths was
observed, although the patterns of seasonality varied among different age groups.
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Figure 1: Seasonal Variation of SLE-related hospitalization and SLE-related in-hospital death using Nationwide Inpatient Sample (NIS) 2005 –

2019. SLE-related hospitalizations (A) and in-hospital death (B) in all adult patients. SLE-related hospitalizations (C) and in-hospital deaths (D) of
adults aged between 18 years old and 40 years old. SLE-related hospitalizations (E) and in-hospital deaths (F) of adults aged between 41 years
old and 60 years old. SLE-related hospitalizations (G) and in-hospital deaths (H) of patients aged 61 or older
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Background/Purpose: Patients with autoimmune disease are at increased risk for complications from SARS-CoV-2 infec-
tion. We aimed to compare patient perspectives on COVID-19 vaccination among persons with and without autoimmune
disease that were unvaccinated or who delayed receiving a COVID-19 vaccine.

Methods: A 38-item questionnaire was given to 471 patients in rheumatology and primary care clinics at the MetroHealth
System and Cleveland Veteran Affairs Medical Center between August 2021 and February 2022. The survey containing
questions regarding demographics and perceptions of COVID-19 vaccines was administered to unvaccinated individuals
and those who delayed vaccination for at least 2 months. Chi-square analyses were used to compare categorical variables.
Multivariable ordinary least squares regression models were created to assess factors associated with COVID-19 vaccina-
tion likelihood. Regression analyses were reported as standardized coefficients and confidence intervals. All analyses were
performed in SPSS version 28.

Table 1: Seasonal Variation of Systemic Lupus Erythematosus-Related Hospitalizations and In-Hospital Mortality: Time-Series Regression Models
and Friedman Test Results
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Figure 1 shows the proportion of respondents endorsing various reasons for receiving COVID-19 vaccination, divided by autoimmune disease sta-
tus. Those with autoimmune disease were more likely to cite having a chronic health problem (29.1% vs 17.1%, p=0.003) and physician recom-
mendations (18.4% vs 9.1%, p=0.005) as reasons to receive vaccination.

Table 1 shows four ordinary least squares regression models created to assess factors associated with COVID-19 vaccination hesitancy. Model
1 compares the association of demographics, Model 2 adds autoimmune disease and flu vaccine status, Model 3 includes the number of pros
and cons, and Model 4 adds various reasons both for and against vaccination.
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Results: The number of reasons for (β=-0.63, 95%CI[-0.43, -0.33]) and against the COVID-19 vaccine (β=0.28, 95%CI
[0.10, 0.17]) was highly associated with decreased and increased vaccine hesitancy respectively. The factors most associ-
ated with decreased hesitancy were protecting family (β=-0.13, 95%CI[-0.90, -0.01]), personal safety (β=-0.27, 95%CI
[-1.41, -0.45]), and preventing serious infection (β=-0.26, 95%CI[-1.31, -0.53]). Reasons associated with increased vaccine
hesitancy were not being concerned about COVID-19 infection (β=0.14, 95%CI[0.25, 0.77]), concerns over vaccine safety
(β=0.17, 95%CI[0.35, 0.87]), and believing the vaccine was made too quickly (β=0.07, 95%CI[0.04, 0.60]). While diagnosis
of autoimmune disease was not associated with vaccination likelihood (β=-0.04, 95%CI[-0.34, 0.09]), autoimmune disease
patients were more likely to cite having a chronic condition (29.1% vs 17.1%, p=0.003) and physician recommendations
(18.4% vs 9.1%, p=0.005) as reasons to receive vaccination. Autoimmune disease patients were also more concerned
about potential medication interaction with the vaccine (22.4% vs 3.3%, p< 0.001).

Conclusion: In our model, autoimmune disease did not directly change the COVID-19 vaccination likelihood. Instead, the
number of benefits of vaccination identified by respondents strongly related to vaccination likelihood. The effect size of the
benefits was more than double that of the cons of vaccine. For patients with autoimmune disease, provider recommendation

Figure 2 represents the proportion of respondents citing various reasons against receiving COVID-19 vaccination, divided by autoimmune disease
status. Those with autoimmune disease were more likely to be concerned about potential medication interaction with the vaccine (22.4% vs 3.3%,
p<0.001) than healthy controls.
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to receive vaccine correlated with increased vaccination likelihood. Clinical conversations centered on the benefits of COVID-
19 vaccination may help increase vaccine acceptance.

Disclosure: J. Gong, None; E. Barnboym, None; m. O’Mara, None; N. Gurevich, None; M. Mattar, None;
D. Anthony, None; A. Perzynski, Global Health Metrics, LLC, Springer Nature, Taylor Francis; N. Singer, None.
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Background/Purpose: Duloxetine is a serotonin-norepinephrine reuptake inhibitor antidepressant also prescribed for mus-
culoskeletal and other forms of chronic pain. Its dual pharmacologic properties have the potential to either raise or lower car-
diovascular risk: adrenergic activity may increase the risk for acute myocardial infarction (AMI) and stroke, but antiplatelet
activity may decrease risk. With current emphasis on the use of non-opioid medications to treat patients with chronic pain,
assessing cardiovascular risks associated with these medications among high-risk patients is important.

Methods: We conducted a retrospective cohort study of new users of duloxetine or gabapentin (the active comparator)
among a 20% sample of Medicare recipients who had chronic pain, were 65-89 years old, and filled prescriptions between
2015 and 2018. We excluded individuals with cancer or other life-threatening diagnoses in the year prior to first prescription
fill. The primary outcome was a composite of AMI and stroke ascertained by validated algorithms using ICD-9 and ICD-10

Acute Myocardial Infarction/Stroke Risk
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codes. We calculated time-dependent propensity scores and used inverse probability weighting analysis to compare the
risk of AMI and stroke between the study drugs.

Results: The study included 33,999 new users of duloxetine and 232,824 of gabapentin. The cohort was predominantly
female (65.9%) and non-Hispanic White (80.3%), with a median age of 73. The most common chronic pain diagnoses were
back pain (67.2%) and other musculoskeletal conditions (71.6%). At baseline, the groups had similar rates of cardiovascular
comorbidities and medications, as well as other pain medications. However, before inverse probability weighting, the groups
differed in several respects. More duloxetine than gabapentin users (74.6% vs. 64.6%) were female and had neuropathic
pain (60.9% vs. 43.3%). Duloxetine users had higher rates of fibromyalgia (22.5%) than gabapentin users (12.3%). After pro-
pensity score weighting none of the variables had a standardized difference >0.10. During 115,925 person-years of follow-
up, 1,635 patients had either an AMI or stroke. The rate of AMI or stroke among new users of duloxetine was 12.1/1,000
person-years compared to new users of gabapentin (14.5/1,000 person-years), time-dependent, adjusted HR=1.05 (95%
CI: 0.86-1.28). Results were similar for the individual components of the composite outcome as well as for analyses stratified
by race, sex, age≥75 years old, and when restricted to patients with fibromyalgia indication (Table).

Conclusion: In this large-scale retrospective study of elderly patients treated for non-cancer pain, new users of duloxetine
and gabapentin had comparable rates of AMI and stroke.

Disclosure: M. Corriere, None; A. Dickson, None; L. Daniel, None; P. Nepal, None; K. Hall, None; D. Plummer,
None; W. Dupont, None; K. Murray, None; M. Stein, None; W. Ray, None; C. Chung, None.
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Background/Purpose: Patients with rheumatoid arthritis (RA) have increased risk of developing dementia. Systemic inflam-
mation is implicated in the pathogenesis of cognitive decline. However, the association between inflammatory markers and
dementia is inconsistent. Also, it is unclear whether inflammation directly contributes to dementia pathology or exerts its
effects through other modifiable risk factors. We aimed to study the interaction of inflammatory burden with smoking and
lipids as risk modifiers for dementia in an inception cohort of RA.

Methods: This retrospective population-based cohort study included residents of a geographical area who were ≥50 years
when they met 1987 ACR criteria for incident RA in 1980-2014. All patients were followed until death/migration or
12/31/2019. Those with dementia before RA incidence were excluded (n=12). Incident dementia was defined as two rele-
vant ICD-9/10 codes at least 30 days apart. Data on socio-demographics, rheumatoid factor (RF)/anti-cyclic citrullinated
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peptide (anti-CCP) positivity, smoking (current and former), cardio/cerebrovascular disease (CVD), erythrocyte sedimenta-
tion rate (ESR), and lipid measures were abstracted from medical records. Cumulative inflammatory burden was estimated
by applying the most recent ESR value to each day of follow-up and summing these values. CVD was defined as coronary
heart disease/ischemic stroke/CVD death/intermittent claudication/heart failure. Cox models with time-dependent covari-
ates were used to examine association between cumulative ESR and dementia, adjusting for age, sex, and year of RA inci-
dence. Interactions between cumulative ESR or highest ESR in the first year of RA and smoking or lipid measures, i.e., total
cholesterol, low and high-density lipoprotein cholesterol (LDL, HDL), triglycerides were also assessed.

Results: The study included 886 patients with RA (mean age 65 years, 65% females, 95%Whites); 63% were RF/anti-CCP
positive. While cumulative ESR was not associated with development of dementia (HR 1.03, 95% CI 0.97-1.09) in the total
sample, it was significantly associated with increased risk of dementia among smokers (interaction p=0.03; Figure). Adjust-
ing for CVD, the interaction effect persisted but was no longer statistically significant. In patients with seropositive RA, cumu-
lative ESR and ever smoking interacted to increase the risk of dementia (p=0.04). There was a statistically significant
interaction between the highest ESR in the first year of RA and baseline LDL (p=0.02), wherein high LDL was associated with
increased risk of dementia among patients with normal ESR but with decreased risk of dementia among those with high
ESR. No such interactions were found for other lipid measures.

Conclusion: Cumulative inflammation interacts with smoking, resulting in increased risk of dementia. Similarly, there is an
interaction between highest ESR and LDL on the risk of dementia. Lipids may have paradoxical association with risk of
dementia in RA with potential implications for dementia risk estimation in patients with elevated ESR. Our findings highlight
the important role of modifiable risk factors and systemic inflammation in the pathogenesis of dementia in patients with RA.

Disclosure: C. Kodishala, None; S. Duong, None; C. Hulshizer, None; R. Lennon, None; R. Javed, None;
M. Vassilaki, F. Hoffmann-La Roche, Biogen, F. Hoffmann-La Roche, Avobis Bio, LLC., Amgen, Abbott Laboratories,
Johnson and Johnson, Medtronic, AbbVie; M. Mielke, LabCorp, Biogen; J. Davis, Pfizer; C. Crowson, None;
E. Myasoedova, None.

Figure: Interaction of cumulative ESR and smoking
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Background/Purpose: Folate metabolism is implicated in SARS-CoV-2 infectivity. The current study seeks to determine if
methotrexate (an antifolate) or folic acid prescription were associated with a lowered and increased risk, respectively, for
COVID-19 diagnosis or mortality in a large population-based cohort (UK Biobank)

Methods: Data from 380,380 UK Biobank participants with general practice prescription data were used. Criteria for
COVID-19 diagnosis were 1) a positive SARS-CoV-2 test and / or 2) ICD-10 code for confirmed COVID-19 (U07.1) or prob-
able COVID-19 (U07.2) in hospital records or death records. This definition identified 26,003 individuals diagnosed with
COVID-19 of whom 820 were known to have died from COVID-19. Logistic regression statistical models were adjusted
for age group (4 categories), sex, ethnicity, Townsend deprivation index, BMI, smoking status, presence of rheumatoid
arthritis, sickle cell disease, use of anticonvulsants, statins and iron supplements.
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Results: Compared with people prescribed neither folic acid nor methotrexate, people prescribed folic acid supplementa-
tion had an increased risk of a diagnosis of COVID-19 (OR 1.51 [1.42 ; 1.61]). The prescription of methotrexate with or with-
out folic acid was not associated with COVID-19 diagnosis (P≥0.18). Compared with people prescribed neither folic acid nor
methotrexate, people prescribed folic acid supplementation had an increased risk of death after a diagnosis of COVID-19
(OR 2.64 [2.15 ; 3.24]) in a fully adjusted model. The prescription of methotrexate in combination with folic acid was not
associated with an increased risk for death after a diagnosis of COVID-19 (1.07 [0.57 ; 1.98]). (Table)

Conclusion: We report an increased risk for COVID-19 diagnosis and COVID-19-related death for people prescribed folic
acid supplementation. The prescription and use of supplemental folic acid may confer a risk of infection with the SARS-
CoV-2 virus as well as the risk of death resulting from COVID-19. Our results also suggest that methotrexate might attenuate
an increased risk for COVID-19 diagnosis and death conferred by folic acid.

Disclosure: R. Topless, None; R. Green, None; S. Morgan, None; P. Robinson, Pfizer, AbbVie/Abbott, Novartis,
UCB, GlaxoSmithKlein(GSK), Janssen, Eli Lilly, Kukdong, Atom Biosciences; T. Merriman, None; A. Gaffo, None.
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Background/Purpose: The disruption of the COVID-19 pandemic presented an opportunity for researchers to develop and
administer remote versions of measures for ongoing studies. In an ongoing ancillary study [Approaches to Positive, Patient-
centered Experiences of Aging in Lupus (APPEAL)] of individuals with systemic lupus erythematosus (SLE), we modified and
remotely administered physical performance and cognitive functioning measures that had previously been administered in-

2353



person. Here, we sought to validate these remote versions of functioning measures in a subset of participants who pre-
sented for a study visit after our return to in-person research operations.

Methods: APPEAL participants were recruited from the population-based Georgians Organized Against Lupus cohort
study. A subset of participants (n=30) who completed in-person study visits (11/18/21-3/3/22) completed a second, remote
(Zoom-based) validation visit (12/7/21-3/10/22; 4-28 days between visits), including remote measures of physical and cog-
nitive functioning that had been used for remote visits. Current health status was obtained via a five-item Likert Scale
(1=much worse than usual, 5=much better than usual) for both visits. Physical performance was measured by the Short
Physical Performance Battery (SPPB); for validation visits, a 1-minute walk-in-place was substituted for the 4-meter gait
speed and participants used chairs found at home for chair stands. Episodic and working memory were measured using
the NIH Toolbox; remote versions were conducted with the interviewer manipulating the iPad. Descriptive statistics with
paired t tests were calculated for all measures. To measure test-retest reliability, two-way mixed effects models were used
to obtain intraclass correlation coefficients (ICCs).

Results: Current health status did not statistically significantly differ between study visits, with 27/30 (90%) participants
reporting either the same or a one-level difference at their remote validation visit (Table). Overall SPPB and chair stand
scores, but not gait speed or balance scores, were statistically significantly lower for in-person vs. remote visits. Episodic
and working memory scores were higher in remote vs. in-person visits, but the differences were not statistically significant.
The ICCs for most measures indicated moderate agreement (Table).

Conclusion: Overall, measures of physical performance or cognitive functioning were fairly similar between in-person and val-
idation study visits and showed moderate reliability. Non-standardized equipment (e.g., chairs used), errors in estimation
vs. measurement (e.g., walking speed from number of steps), and potential task learning (e.g., cognitive measures) may have
contributed to observed differences. Given these results, data for some functioningmeasures from in-person and remote study
visits could be reasonably combined in future analyses. Further, remote administration of functioning measures in research
studies, which could expand and diversify pools of potential study participants, could be considered for future studies.

Disclosure: C. Hoge, None; C. Bowling, None; C. Dunlop-Thomas, None; B. Pearce, None; S. Lim, None;
C. Drenkard, None; L. Plantinga, None.
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Background/Purpose: New user designs are standard in many pharmacoepidemiology studies, but a first prescription
appearance in electronic health record (EHR) data may not always represent a new medication start. The optimal implemen-
tation of new user designs in single-specialty EHR data is unknown.
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Methods: We identified patients with new prescriptions for biologics or janus kinase inhibitors (JAKi) for RA or spondyloar-
thritis ordered by rheumatologists in the Illumination Health Real-World Evidence Platform (EHR data) linked to either fee-
for-service Medicare or commercial health plan data (claims data). The first prescription observed in the EHR data for each
medication anchored the index date. Drugs reported by the patient as part of medication reconciliation (one of the most
adopted quality measures, MIPS #130) that preceded the first observed prescription in the EHR data were excluded. We
tested 6 new user definitions that required a rheumatologist office visit, any prescription in the EHR data, or both, occurring
in the EHR ≥ 12, or ≥ 24 months prior to index. We evaluated the positive predictive values (PPV) of the EHR new user def-
initions using an absence of previous prescription fills in claims data as the gold standard for determining whether prescrip-
tions were truly new medication starts, using a 12-month baseline period and also an “all-available” lookback period prior to
index (minimum of 12 months). For reference purposes, we also evaluated the amount of misclassification occurring if
patient reported medications were not excluded.

Results: There were 7,478 medication initiations in patients linked to Medicare (mean[SD] patient age 69.6[10.4] years,
78.7% women) and 1,981 in patients linked to commercial claims (mean[SD] patient age 64.9[12.6] years, 78.6%
women). Most patients in the cohort (81% Medicare, 75% Commercial) had RA. In Medicare and commercial health
plan data, the mean(SD) years of prior claims data was 5.8(3.7) (Medicare) and 4.8(3.2) (commercial), and patients
had previously filled a mean(SD) of 0.9(1.1) and 0.9(1.0) biologics or tsDMARDs, respectively. The PPVs of the
6 new user definitions ranged from 85-98% vs a fixed 12m claims-based gold standard, and 86-93% vs an “all-
available data” claims-based gold standard in Medicare-linked patients (Table). PPVs ranged from 95-97% (vs fixed
12m claims-based gold standard) and 92-95% (vs all-available claims-based gold standard) in commercially insured
patients. Compared to an EHR new user definition that only required a rheumatologist visit ≥12 months before new
medication use, requiring both visits and medications, or using 24-month EHR baseline, increased PPVs by only
1-3% in both datasets with appreciable loss in sample size.

Conclusion: A new user definition for EHR data that requires ≥1 rheumatologist visit at least 12 months before first drug
mention is a valid approach to identify new medication users. Although less accurate, excluding medications based only
on patient-reported medication information collected during medication reconciliation also showed good performance with
increased sample size.
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Background/Purpose: Strong biologic rationale supports potential effects of both vitamin D and of marine omega-3
(n3) fatty acids for autoimmune disease prevention. Within the randomized double-blind, placebo-controlled VITamin D
and OmegA-3 TriaL (VITAL), we tested the effects of these supplements on autoimmune disease incidence. We previously
reported results after 5.3 years of randomized follow-up showing overall protective effects for vitamin D on incidence of all
autoimmune diseases (hazard ratio [HR] 0.78, 95% confidence interval [CI] 0.61-0.99) and suggestive effect for n-3 fatty
acids (HR 0.85, 95%CI 0.67-1.08) (Hahn J et al, BMJ, 2022). We now test the effects of these 2 supplements with 2 more
years of post-intervention follow-up in VITAL to determine if the effects were sustained after the intervention ended.

Methods: VITAL enrolled and randomized men and women (age >50 and >55 years, respectively) in a two-by-two factorial
design to receive vitamin D3 (2000 IU/d) and/or n3 fatty acids (1000 mg/d) or placebo and followed them for median of
5.3 years. Here, we followed surviving and willing participants (85%) for another 2 years of observation to assess for sus-
tained effects. Incident diagnoses of autoimmune diseases were reported by participants annually and confirmed by medical
record review by expert physicians using classification criteria. The primary endpoint was all confirmed incident autoimmune
diseases, including rheumatoid arthritis (RA), polymyalgia rheumatica (PMR), autoimmune thyroid disease, psoriasis, and
others. Pre-specified secondary endpoints included confirmed and probable cases, and individual autoimmune diseases.
HRs for incident autoimmune diseases were calculated using Cox regression models.

Results: 25,871 participants were randomized: 71% self-reported as non-Hispanic Whites, 20% Black, and 9% other
racial/ethnic groups; 51% women; mean age 67.1 years. During median follow-up of 7.3 years, confirmed autoimmune dis-
ease was diagnosed in 234 participants in the vitamin D3 group and 240 in the placebo group, HR 0.97 (0.81-1.17). (-
Table 1A) Confirmed autoimmune disease was diagnosed in 221 participants in the n3 fatty acids group and 253 in the
placebo group, HR 0.87 (0.73-1.04). For vitamin D, HRs were RA 0.83 (0.51-1.35), PMR 0.89 (0.62-1.27) and psoriasis
0.61 (0.38-0.96). For n3 fatty acids, HRs trended toward reduction for RA 0.64 (0.39-1.06) and autoimmune thyroid disease
0.64 (0.38-1.08), but psoriasis was increased 1.72 (1.09-2.80). In the 2x2 factorial groups, all intervention arms continued to
have more reduced incidence of new autoimmune diseases than did the placebo/placebo arm. (Figure) The effect of vitamin
D on autoimmune disease incidence was stronger among those with body mass index (BMI) < 25 kg/m2 compared to ≥ 25
kg/m2 (p-interaction 0.01).
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Conclusion: 2000 IU/day vitamin D led to significantly reduced incidence of autoimmune diseases in this trial over 5.3 years,
but after trial termination, protective effects dissipated and were no longer significant. By contrast, 1000 mg/day of n3 fatty
acids led to borderline reduction of autoimmune disease incidence over 5.3 years, with minimal change after 2 years of post-
trial follow-up.
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Abstract Number: 1201

Autoimmune Serologies, Cell-Bound Complement Activation Products,
and Autoimmune Rheumatic Disease Symptoms After COVID-19
Infection

Emily G Oakes1, Jack Ellrodt1, Roberta Alexander2, John Conklin2, May Choi3, Hongshu Guan1, Sara Tedeschi1, Jeffrey
Sparks4, Siobhan Case5, Tiffany Hsu1, Daniel Solomon1, Anna Jonsson1 and Karen Costenbader1, 1Brigham andWomen’s
Hospital, Boston, MA, 2Exagen, Inc., Vista, CA, 3Brigham and Women’s Hospital | University of Calgary, Calgary, AB,
Canada, 4Brigham and Women’s Hospital and Harvard Medical School, Boston, MA, 5Brigham and Women’s Hospital,
Boston Children’s Hospital, Boston, MA

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (1186–1214) Epidemiology and Public Health Poster II
Session Type: Poster Session C
Session Time: 1:00PM–3:00PM

Background/Purpose: Onset of autoimmune connective tissue disease (CTD) after COVID-19 infection has been reported
and complement activation has been implicated. We examined common autoimmune rheumatic disease symptoms, serol-
ogies, and complement activation arising after COVID-19 infection.

Methods: We conducted a cross-sectional prospective study of patients who tested positive for COVID-19 from
3/1/20-9/1/21 at a large multihospital system. Eligible patients, ≥18 years old and ≥3 months post-COVID-19 infection,
received the CTD Screening Questionnaire (CSQ; Karlson EW, 1995) and the Brief Pain Inventory (BPI) by electronic or phys-
ical mail. Subjects who returned completed questionnaires, had evidence of new CTD symptoms on CSQ, and had no prior
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CTD diagnosis (CSQ+) were invited for a physician exam and blood draw to test for autoimmune serologies and cell-bound
complement activation products (EC4d, BC4d, and PC4d, together CB-CAPs). The multi-analyte assay panel (MAP) was
determined using a two-tier algorithm. Targeting equal numbers of subjects who screened positive and negative on the
CSQ, we invited age- and sex-matched subjects who had COVID-19, negative CSQs, and no prior CTD diagnosis (CSQ-)
for blood collection. We tested for associations between CSQ positivity after COVID-19 and autoantibodies and CB-CAPs
by Fisher exact test.

Results: We invited 101 eligible CSQ+ subjects and 122 CSQ- subjects to participate: 19 CSQ+ and 22 matched CSQ-
subjects were enrolled. Age and sex were well-matched between the two groups (overall mean age 53.2 [SD 13.4],
82.9% female, 73.2% white). At time of infection, 4.9% of subjects were vaccinated and 14.6% were hospitalized (Table 1).
Mean pain severity and interference scores were comparable among the CSQ+ and CSQ-. Among CSQ+ subjects, 11 sub-
jects (57.9%) screened positive for symptoms of systemic lupus erythematosus (SLE), 8 (42.1%) screened positive for
symptoms of rheumatoid arthritis (RA), and 2 (10.5%) screened positive for symptoms of scleroderma (SSc). Joint pain
(36.8%), shortness of breath (36.8%), and other (non malar) rash (42.1%) were the most common subject-reported new
onset CTD symptoms (Table 2). On exam, 4 cases of new joint pain and 4 cases of new non malar rash were found. There
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was an overall low prevalence of CTD autoantibodies and no positive CB-CAPs. No significant associations were identified
between new CTD symptoms by CSQ and autoantibodies, CB-CAPs, or MAP (Table 3).

Conclusion: In this comparison of subjects following COVID-19 infection with or without self-reported new CTD symptoms,
we found overall low prevalence of CTD symptoms on exam and CTD-related autoantibodies, and no associations between
new CTD symptoms or physical exam findings and CTD autoantibodies, CB-CAPs, or MAP positivity. To our knowledge,
this is the first study of CB-CAPs, a novel complement-based biomarker for SLE, in the context of COVID-19, which is
thought to activate complement. These findings suggest that CSQ symptom positivity ≥3 months post-COVID-19 infection
may not be associated with formation of CB-CAPs or CTD-associated autoantibodies.

Disclosure: E. Oakes, None; J. Ellrodt, None; R. Alexander, Exagen Inc.; J. Conklin, Exagen, Inc.;M. Choi, AstraZe-
neca, MitogenDx, mallinckrodt, Janssen, AbbVie/Abbott, Alimentiv, Amgen, AVIR Pharma Inc, BioJAMP, Bristol-Myers
Squibb(BMS), Celltrion, Ferring, Fresenius Kabi, McKesson, Mylan, Takeda, Pendopharm, Pfizer, Roche; H. Guan,
None; S. Tedeschi, Moderna, NGM Biopharmaceuticals; J. Sparks, Bristol Myers Squibb, AbbVie/Abbott, Amgen,
Boehringer Ingelheim, Gilead, Inova Diagnostics, Janssen, Optum, Pfizer; S. Case, None; T. Hsu, None;
D. Solomon, AbbVie/Abbott, Amgen, moderna, CorEvitas; A. Jonsson, Amgen; K. Costenbader, Eli Lilly, Janssen,
Amgen, AstraZeneca Pharmaceuticals LP, GlaxoSmithKline(GSK), Gilead, Exagen, Neutrolis, Cel-Sci, Alkermes.
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Background/Purpose: Vasculitides are characterized by inflammation of vessel walls with reactive damage to mural struc-
tures leading to compromise of the lumen. Vasculitides also accelerate atherosclerosis of coronary arteries leading to acute
coronary syndrome. However, very little is known about the prevalence, trend, and clinical characteristics of vasculitis in
patients hospitalized with the acute coronary syndrome (ACS).

Methods:We used a nationwide inpatient sample database from January 2010 to December 2019. Patients with ACS were
identified using appropriate international classification of diseases (ICD) 9th and 10th edition of codes in primary discharge
diagnosis. ACS included ST-elevation myocardial infarction and non-ST elevation myocardial infarction. We identified vascu-
litis patients using appropriate ICD codes in secondary diagnosis fields. Vasculitis included Takayasu’s arteritis (TA), giant-
cell arteritis (GCA), granulomatosis with polyangiitis, eosinophilic granulomatosis with polyangiitis, microscopic polyangiitis,
vasculitis secondary to rheumatoid arthritis (RA), systemic lupus erythematosus (SLE), and Behcet’s disease. We divided
ACS into patients with and without vasculitis and compared their demographic and comorbidities burden. We assessed
the trend of vasculitis, individual diseases, and inhospital mortality from 2010 to 2019. We also compared inhospital mortality
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between vasculitis and non-vasculitis groups. Demographic and comorbidities were compared using a chi-square test for
categorical variables and a Wilcoxon-rank sum test for age. Non-parametric trend test was applied to assess the trend p-
value. The trend p-value was adjusted for age and sex. Multivariable logistic regression was applied for inhospital mortality.

Results: We identified 7,076,477 ACS hospitalizations from 2010 to 2019. Out of which 146,062 (2.1%) hospitalization
were of vasculitis. Among vasculitis, the prevalence of TA was 0.08/1000 ACS, GCA was 0.6/1000 ACS, ANCA was
0.3/1000 ACS, RA was 16.1/1000 ACS, SLE was 4.1/1000 ACS, and Behcet’s disease was 0.03/1000 ACS. Patients with
vasculitis were older, had more females, hypertension, stroke, atrial fibrillation, prior myocardial infarction, heart failure,
chronic liver disease, chronic lung disease, and anemia (Table 1). The trend of vasculitis in ACS increased from 2010 to
2019 (p for trend < 0.001). The trend of RA (p for trend< 0.001) and SLE (p for trend< 0.001) was also increased. Trend of
GCA (p for trend=0.256) and ANCA-vasculitis (p for trend=0.736) did not change. However, the trend of TA was decreased
(p for trend< 0.001) (Figure 1). The trend of inhospital mortality decreased in both vasculitis and non-vasculitis groups
(p< 0.001); however, decreased was more in the vasculitis group (p for interaction< 0.001). Vasculitis group was associated
with 11% lower inhospital mortality compared with non-vasculitis group (odds ratio: 0.89, 95% CI: 0.84-0.94, p< 0.001)
(Figure 2).

Conclusion: There is a high prevalence of vasculitis in patients hospitalized for ACS, and its trend increased from 2010 to
2019. Vasculitis was associated with a protective effect for mortality in ACS.

Table 1. Baseline characteristics of patients with acute coronary syndrome stratified based on vasculitis. Abbreviations: CABG: coronary artery
bypass graft, COPD: chronic lung disease, ESRD: end-stage renal disease, ICD: implantable cardioverter-defibrillator, MI: myocardial infarction,
PCI: percutaneous coronary intervention, SD: standard deviation, TIA: transient ischemic attack,
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Background/Purpose: We previously demonstrated a significant association between serum anti-CCP levels and preva-
lence of interstitial lung abnormalities (ILA) in community-dwelling adults. A greater number of positive anti-citrullinated pro-
tein antibodies (ACPAs) has been associated with a greater interstitial lung disease (ILD) extent in adults with RA. The aim of
this study was to determine whether greater numbers of positive ACPAs are associated with ILA in community-dwelling
adults.

Methods: The Multi-Ethnic Study of Atherosclerosis (MESA) is a multi-center, prospective cohort study of 6814 adults aged
45-84 when recruited in 2000-2002 (Exam 1) from 6 US sites. 29 ACPAs (Table 1) were measured via Bio-Plex bead array in
1949 participants at Exams 2 or 3 (2003-2005) as part of the MESA Abdominal Aortic Calcium ancillary study. 2430 full lung
CTs from Exam 5 (2010-2012) had ILA assessments performed by 1 of 5 trained thoracic radiologists. ILA was defined as
the presence of ground glass abnormalities, reticular abnormalities, nonemphysematous cysts, honeycombing, and traction
bronchiectasis affecting >5% of any lung zone in a non-dependent fashion. A positive ACPA was defined as a titer > 75th

percentile. The number of positive ACPA was modeled as the independent continuous variable of interest in a logistic regres-
sion model with ILA as the dependent variable, adjusting for age, sex, race/ethnicity, education, cigarette pack-years, and
smoking status.

Results: 868 participants had ACPAs measured at Exams 2 or 3 and underwent full lung CT at Exam 5. Median age was
58 (IQR 52-66) years. 50% were female, 42% White, 21% African American, 13% Chinese American, and 24% Hispanic
(Table 2). Median number of positive ACPA was 2 (IQR 1-13). 100 participants (11.5%) had ILA on CT. We detected an
inverse relationship between number of positive ACPA and odds of ILA in univariate and multivariable models. In the unad-
justed model, each 1 unit increase in number of positive ACPA was associated with a 37% decrease in odds of ILA
(OR 0.63, 95% CI 0.39 – 1.03, p= 0.06). In a fully adjusted model, each 1 unit increase in number of positive ACPA was
associated with an 18% decrease in odds of ILA (OR 0.82, 95% CI 0.67 – 0.98, p= 0.047). In a fully adjusted model, the
p-value for interaction between number of positive ACPA and race/ethnicity was 0.04. In fully adjusted models, each 1 unit
increase in number of positive ACPA was associated with a 40% decrease in odds of ILA among African American partici-
pants (OR 0.60, 95% CI 0.37 – 0.95, p=0.03) and a 42% decrease in odds of ILA among Hispanic participants (OR 0.58,
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95% CI 0.37 – 0.90, p=0.02; Table 3). There was no significant association between number of positive ACPA and ILA
among White or Chinese American participants.

Conclusion: In this large population-based multi-ethnic study, an expanded ACPA repertoire was associated with a lower
burden of ILA on CT, especially among African American and Hispanic participants. This finding was unexpected given the
known positive relationship between ILD and an expanded ACPA repertoire in adults with RA. Further studies are necessary
to explore whether ACPAs may reduce the risk of ILD in African American and Hispanic adults.

Disclosure: J. Lanz, None; J. Hughes-Austin, None; A. Podolanczuk, Boehringer-Ingelheim, Roche, Imvaria, Regen-
eron; J. Kim, None; J. Austin, None; W. Robinson, None; G. Raghu, Boehringer-Ingelheim, Bristol-Myers
Squibb(BMS), Roche, Genentech; E. Hoffman, None; J. Newell Jr, VIDA, Elsevier Publishing; J. Watts Jr,
Boehringer-Ingelheim, Genentech; P. Nath, None; S. Sonavane, None;R. Barr, None; E. Bernstein, Boehringer-Ingel-
heim, Kadmon, Pfizer.
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Background/Purpose: Rheumatoid arthritis (RA) predisposes patients to heart failure (HF), a leading cause of hospitaliza-
tion in the US. While improvements in all-cause and cardiovascular (CVD) mortality have been observed in contemporary
RA cohorts, it is unclear whether similar improvements have occurred for HF-related outcomes. And though HF risk in RA
is reported independent of ischemic CVD, study of the relative incidence of HF with reduced ejection fraction (HFrEF) on a
population level is limited. Thus, we examined temporal trends in the risk of incident HF in RA and explored the burden of
HFrEF in RA vs non-RA patients.
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Methods: We conducted a retrospective, matched cohort study in the Veterans Health Administration (VA) from 1/2000
through 12/2019. Incident RA patients (≥2 ICD codes for RA, rheumatologist diagnosis, and positive autoantibody or
DMARD fill) were matched up to 1:10 on age, sex, and enrollment year to patients without RA diagnosis codes. Incident
HF was identified by a primary hospital discharge diagnosis or HF-related death, linking National VA data with Medicare
and the National Death Index. Echocardiogram-derived LVEF was extracted from clinical notes through a previously vali-
dated natural language processing tool. Matched pairs with no history of HF were followed to incident HF, death, or end
of study period, censoring patients who did not receive VA care for ≥365 days. Multivariable Cox regression, clustered by
matched pairs, was used to examine the association of RA with incident HF and HF-related death adjusting for demo-
graphics, smoking status, body mass index, and comorbidity burden. To examine temporal trends in HF risk, analyses were
stratified by RA diagnosis year (2000-05, 2006-11, 2012-17). We then explored the relative burden of HFrEF (LVEF ≤40%),
using the most proximate LVEF prior to a HF event or < 30 days following a discharge date if prior LVEF was missing.

Results:Wematched 29,451 incident RA patients to 229,028 patients without RA. RA patients had a mean age of 63 years
and were predominantly male (85.9%). Over 1,391,380 person-years (PY; mean follow-up 5.4 years), we observed 1,849
incident HF events in RA (10.7 per 1000 PY) vs. 8,797 events in non-RA (7.2 per 1000 PY). Amongst those with available
LVEF data ( >70% of patients), the majority of RA and non-RA patients who developed HF had an LVEF >40% (73.2% in
RA vs 71.0% in non-RA, p=0.09). After multivariable adjustment, RA patients were at increased risk of HF (adjusted hazard
ratio [aHR] 1.24, 95% CI 1.18-1.31) and HF-related death (aHR 1.46, 95% CI 1.24-1.73) (Figure 1). No temporal improve-
ments in risk of HF (range aHR 1.20-1.30) or HF-related death (aHR 1.34-1.62) were observed.

Conclusion: In this large, matched cohort study, we observed a 24% increased risk of incident HF and 46% increased risk
of HF-related death in patients with RA, primarily related to HF with LVEF >40%. Contrasting previously reported improve-
ments in all-cause and CVD-related mortality, no improvements in RA-related HF risk were observed over two decades of
observation. These findings highlight the need to elucidate RA-related mechanisms underpinning this risk and develop effec-
tive HF management strategies to improve longevity in RA.

Disclosure: T. Johnson, None; Y. Yang, None; P. Roul, None; W. Alonso, None; J. Baker, Bristol-Myers
Squibb(BMS), RediTrex, Pfizer; B. Sauer, None; G. Cannon, None; T. Mikuls, Gilead Sciences, Bristol-Myers Squibb,
Horizon, Sanofi, Pfizer Inc; B. England, Boehringer-Ingelheim.

Figure 1. Temporal trends in heart failure risk in patients with RA
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Background/Purpose: Patients with systemic autoimmune rheumatic diseases (SARDs) on immunomodulatory medica-
tions may be at particular risk for COVID-19 breakthrough infection given uncertain immune response to COVID-19 vaccina-
tion. We aimed to assess the comparative effectiveness of BNT162b2 and mRNA-1273 among patients with SARDs against
COVID-19 infection.

Methods: In this retrospective cohort study, we identified patients with SARDs being treated with DMARDs and/or gluco-
corticoids in the Massachusetts (MA) system who received at least two doses of either the BNT162b2 (Pfizer-BioNTech)
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or mRNA-1273 (Moderna) vaccines between 12/27/2020 and 5/15/2021. Patients who received other or mixed vaccine
doses as part of their initial two dose series were excluded. Patients were followed from index date (date of first vaccine
dose) until the date of positive SARS-CoV-2 test result (PCR or antigen), death, or end of follow-up (2/22/2022).To account
for potential confounding introduced by variation in vaccine administration and availability, and fluctuation of COVID-19
infection rates over time, we divided the study period into two-week time blocks and calculated the time-block specific
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propensity score for the BNT162b2 vaccine using the logistic regression model that included potential confounders. We
compared the risk of COVID-19 breakthrough infection between BNT162b2 and mRNA-1273 vaccine recipients using over-
lap propensity score–weighted cox proportional hazard models.

Results: We identified 9943 SARD patients who received either BNT162b2 or mRNA-1273. Demographics and clinical
characteristics were similar in both groups prior to weighting: mean age 61 vs. 61 years, female 74% vs 76%, White 82%
vs. 85%, most frequent SARD (rheumatoid arthritis, 52% vs. 55%) and treatment (conventional DMARD, 74% vs. 74%) (-
Table 1). Of 5571 patients who received BNT162b2, 446 had a breakthrough infection (IR 6.83 per 1000 person-months),
vs 330 among 4372 mRNA-1273 recipients (IR 6.12 per 1000 person-months) (Table 2). The time-stratified PS weighted
rate difference of breakthrough COVID-19 infection for BNT162b2 vs. mRNA-1273 was 0.71 per 1000 person months
(95%CI: -0.71, 2.12) with a corresponding weighted hazard ratio of 1.12 (95%CI: 0.90, 1.39) (Figure 1). When patients were
censored at the time of a 3rd vaccine or follow-up ended prior to Omicron dominance in MA, there was a trend towards
higher breakthrough infection risk with BNT162b2 vs mRNA-1273, though this was not statistically significant (Table 2).

Conclusion: Among SARDs on immunomodulators, the risk of breakthrough COVID-19 infection is low after receiving either
BNT162b2 or mRNA-1273. However, there was a trend toward greater benefit with mRNA-1273 vs BNT162b2, especially
prior to a 3rd vaccine dose and the Omicron wave. These results are similar to previous observations made in the general
population1. Ongoing real-world studies are needed to investigate the risk of breakthrough infection among SARDs as vac-
cination and mitigation strategies, infection rates, and new variants evolve.1Dickerman et al., N Engl J Med, 2022;386
(2):105-115.

Disclosure: C. Cook, None; N. Patel, FVC Health; X. Fu, None; X. Wang, None; Y. Kawano, None; K. Vanni, None;
G. Qian, None; E. Banasiak, None; E. Kowalski, None; H. Choi, Horizon, Allena, LG, Protalix; y. zhang, None;
J. Sparks, Bristol Myers Squibb, AbbVie/Abbott, Amgen, Boehringer Ingelheim, Gilead, Inova Diagnostics, Janssen,
Optum, Pfizer; Z. Wallace, Sanofi, Bristol-Myers Squibb(BMS), Zenas Biopharma, Shionogi, Horizon.
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Background/Purpose: Alcohol consumption is associated with increased serum urate levels. However, data regarding the
differences in the extent of the association between various types of alcoholic beverages have been limited. We aimed to
assess the difference in serum urate levels between types of alcoholic beverages when their intakes were standardized for
their ethanol content.
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Methods:We conducted a cross-sectional study using large medical checkup data obtained between 2012 and 2021. The
unit of each beverage was standardized to a standard drink which included 20 g of ethanol (500 ml of beer, 167 ml of sake
[Japanese rice wine], 100 ml of shochu [Japanese spirit], 208 ml of wine, and 62.5 ml of whiskey). Specific alcohol beverage-
dominant groups or a mixed-alcohol group were determined based on the beverage that accounted for 75% or more of the
total ethanol consumption. The association between serum urate and the main alcohol beverage was analyzed using the
multivariable linear regression model which included the interaction of alcohol consumption and dominant alcohol beverage
types. In all analyses, age, body mass index, kidney function, medical conditions (hypertension, diabetes, and dyslipidemia),

Figure 2 Types of Dominant Alcohol Beverages and Predicted serum urate SD, Standard drink

Figure 1. Flow chart of inclusion and exclusion of participants

2371



smoking status, daily physical activity, exercise level, and dietary habits were adjusted as covariates, and analyses were
stratified by gender. Relationships between serum urate and the amount of daily alcoholic beverages were flexibly visualized
by cubic splines with knots by 5, 35, 65, and 95 percentiles.

Results: A total of 78,170 participants included in this study. The mean age was 47.6 (SD 12.8) years, 36471 (46.7%) were
male and 41,699 (53.3%) were regular alcohol drinkers (Figure 1). Beer dominant group showed strong positive associa-
tions between alcohol consumption and serum urate level based on multivariable linear regression along with interaction
effect (marginal effect: 0.14 [0.12, 0.17]; p < 0.001 in male, 0.24 [0.21, 0.27]; p < 0.001 in female). When compared with
beer-dominant groups, the model with interaction term revealed significant differences in the relationship between serum
urate and alcohol consumption in sake, shochu-dominant and mixed-group of males (Sake -0.09 [-0.15, -0.02];

Figure 3. Predicted serum urate and alcohol consumption in each dominant alcohol beverage type using restricted cubic spline with knots by per-
centile (5, 35, 65, 95) in (A) Male and (B) Female.
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p = 0.004, Shochu -0.08 [-0.12, -0.05] ; p < 0.001, Mixed -0.09 [-0.12, -0.05]; p < 0.001) and in all other beverage groups of
females (Sake -0.19 [-0.29, -0.09]; p < 0.001, Shochu -0.12 [-0.18, -0.07]; p < 0.001, Wine -0.11 [-0.16, -0.06]; p < 0.001,
Whiskey -0.18 [-0.29, -0.06]; p = 0.002, Mixed -0.15 [-0.20, -0.11]; p < 0.001) (Figure 2). Restricted cubic splines showed
different patterns in the relationship between serum urate and ethanol intake by alcohol beverages (Figure 3).

Conclusion: This large cross-sectional study observed the extent of relationship between serum urate and ethanol intake
was different between alcoholic beverages. Higher beer consumption was consistently associated with a higher SU,
whereas sake showed only modest associations in both males and females.

Disclosure: S. Fukui, None;M.Okada, None;M. Rahman, None; T. Nakai, None;H. Tamaki, None;H.Matsui, None;
A. Shiraishi, None; M. Kishimoto, AbbVie, Amgen, Astellas BioPharma, Asahi-Kasei Pharma, Ayumi Pharma, Bristol-
Myers Squibb(BMS), Celgene, Chugai, Daiichi-Sankyo, Eisai, Eli Lilly, Gilead, Janssen, Kyowa Kirin, Novartis, Ono
Pharma, Pfizer, Tanabe-Mitsubishi, Teijin Pharma, UCB; H. Hasegawa, None; T. Matsuda, None; K. Yoshida, None.
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Background/Purpose: Inflammatory arthritis (IA) including rheumatoid arthritis (RA) and psoriatic arthritis (PsA) is associ-
ated with accelerated atherosclerosis due to systematic inflammation. To elucidate whether inflammatory burden (c-reactive
protein [CRP] and erythrocyte sedimentation rate [ESR] levels) and drugs used to suppress inflammation (disease-modifying
anti-rheumatic drugs [DMARDs], non-steroidal anti-inflammatory drugs [NSAIDs]) and steroid over time are independently
associated with major cardiovascular events (MACE) in patients with IA.

Methods: A population-based cohort of IA patients was identified in the citywide database of the Hong Kong Hospital
Authority. IA patients recruited from Jan 2006 to Dec 2015 were followed until the end of 2018. The outcome was the occur-
rence of a first MACE, defined as unstable angina, acute myocardial infarction, stroke/transient ischemic attack, or death
from cardiovascular causes. Cox proportional hazard models with time-varying CRP and ESR levels and drugs used were
analyzed to identify the risk of having MACE in IA patients.

Results: A total of 13,905 (12,233 RA patients, 1,672 PsA patients) patients with IA were recruited (Table 1), with 119,571
patient-years follow-up. 934 (7.0 %) patients developed a first MACE. At baseline, the MACE+ve group were older (68.9
±11.8 vs 56.0±14.2, p< 0.001), had more traditional cardiovascular risk factors, higher levels of CRP (2.6±3.2 vs 1.6±2.4,
p< 0.001) and ESR (58.8±32.2 vs 42.5±29.6, p< 0.001), more exposure to steroid (43.4% vs 33.7%, p< 0.001) and less
exposure to anti-tumor necrosis factor inhibitors (anti-TNF) (1.0% vs 2.8%, p< 0.001), methotrexate (MTX) (46.5% vs
56.1%, p< 0.001), COXII inhibitors (COXIIi) (3.6% vs 7.0%, p< 0.001), non-selective NSAIDs (nsNSAIDs) (63.7% vs
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70.6%, p< 0.001) compared to MACE-ve group (Table 2). After adjusting for age, sex, traditional cardiovascular comorbidi-
ties using multivariable cox regression analysis, higher inflammatory burden (as reflected by the time-varying ESR levels [haz-
ard ratio {HR} 1.01, 95% confidence interval {CI} 1.01-1.01, p< 0.001] in RA and [HR 1.02, 95%CI 1.01-1.03, p< 0.001] in
PsA), time-varying CRP ([HR 1.12, 95% CI 1.10-1.13, p< 0.001] in RA and [HR 1.16, 95% CI 1.11-1.21, p< 0.001] in PsA)
and the use of steroid ([HR 1.72-1.80] in RA and [HR 1.93-2.39] in PsA) were independently associated with a higher risk of
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developing MACE. In contrast, exposure to MTX (HR 1.71-1.72), COXIIi (HR 0.58-0.64) and nsNSAIDs (HR 0.82-0.85) had a
protective effect against MACE in RA cohort in the multivariate model. While biologic DMARDs were not associated with
MACE in both RA and PsA (Table 3).
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Conclusion: Increased inflammatory burden as reflected by elevated ESR and CRP level over time, and increased exposure
to steroid were independently associated with increased risk of MACE in IA, while the risk was significantly reduced with MTX
and NSAIDs use in RA patients.

Disclosure: H. Meng, None; S. Lam, None; H. So, None; L. Tam, AbbVie, Amgen, Boehringer-Ingelheim, Eli Lilly,
GlaxoSmithKlein(GSK), Janssen, Novartis, Pfizer, Sanofi, AstraZeneca.
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Background/Purpose: Patients established on long-term low-dose weekly methotrexate treatment undergo 3-monthly
monitoring blood-tests to facilitate early detection of drug-related adverse events. Regular testing may not be necessary
for those at low risk whereas patients at high-risk may require more frequent monitoring or be prescribed alternate drugs.
Thus, the aim of this study was to develop and externally validate a prognostic model for methotrexate discontinuation with
abnormal blood-test results that can be used to inform clinical practice.

Methods: Data from Clinical Practice Research Datalink (CPRD) Gold and Aurum were used for model development and
external validation respectively. CPRD Gold and Aurum have complementary coverage of GP practices, and this allowed
for true external validation. Patients with immune-mediated inflammatory diseases such as rheumatoid arthritis, psoriasis
+/- arthritis, connective tissue disease etc. prescribed methotrexate between 01/01/2007 and 31/12/2019 were followed-
up from six-months after their first shared-care GP-prescription to the earliest of outcome date, death date, 5-year follow-
up or 31/12/2019. Multiple imputation was applied to handle missing data. All candidate predictors were included in the
Cox model. The equation for predicting an individual’s risk of methotrexate discontinuation at 5-years was formulated. Inter-
nal validation using 500-bootstrap samples was undertaken to correct for optimism. Regression coefficients were penalised
using the uniform shrinkage factor, estimated as the average of calibration slopes from each of the bootstrap samples.
Model performance was assessed in terms of calibration and discrimination.

Results: Data for 13,110 and 23,999 participants were included in the development and validation cohorts, respectively.
Majority of participants in the development and validation cohort were female; 63.1% vs. 63.6%, had rheumatoid arthritis;
61.8% vs.62.8% and had comparable prevalence of adverse lifestyle factors, comorbidities, and prescriptions. Diabetes,
chronic kidney disease and mild cytopenia or elevated liver enzymes during the six-month of methotrexate prescription prior
to start of follow-up were strong predictors of drug discontinuation with adjusted hazard ratio (95% confidence interval (CI))
1.25 (1.02-1.53), 2.01 (1.63-2.49) and 2.97 (2.57-3.41) respectively (Table 1).

The baseline survival function was 0.895 and uniform shrinkage factor was 0.93 used to calculate methotrexate discontinu-
ation risk score (Figure 1). The optimism unadjusted and adjusted calibration slope (95% CI) in development data was 1.00
(0.89-1.11) and 0.93 (0.82- 1.04) respectively. The calibration slope (95% CI) in validation data was 0.94 (0.85- 1.02)
(Figure 2). The model showed prognostic separation with Royston D statistic (95%CI) of 0.79 (0.69-0.90) and 0.75
(0.67-0.83) in the development and external validation data respectively.
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Conclusion: This prognostic model used predictors available during routine clinical consultations and should be used to
risk-stratify blood-test monitoring after the first year of methotrexate prescription.
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Background/Purpose: While many clinical trials provide direct comparisons between biologic disease modifying antirheu-
matic drugs (bDMARD) and nonbiologic DMARDs (nDMARD), there is a need for to better understand the effectiveness of
these therapies in routine clinical practice. We evaluated changes in disease activity measures associated with a change in
DMARD therapy among a large cohort of patients with Psoriatic Arthritis (PsA) treated in routine clinical practice.

Methods: The OM1 platform collects, links, and leverages, structured and unstructured data from electronic medical records
(EMR) and other sources in an ongoing and continuously updating manner. The OM1 PremiOM-PsA dataset includes data on
approximately 55,000 patients. This analysis included patients who were treated with nDMARD at any time from January 2013
through May 2022 who had not previously received a bDMARD, and whom added or switched to either another nDMARD or to
a bDMARD during the observation period (date of change in therapy is the index date). Established American College of Rheuma-
tology endpoints for standard disease activity measures (RAPID-3, CDAI, DAS28) were used to define remission. Advanced natu-
ral language processing was used to estimate missing disease activity categories. Drug eras were defined using Observational
Medical Outcomes Partnership (OMOP) definitions. Survival analyses were conducted to evaluate time to initial remission and con-
firmed remission, defined as 2 consecutive disease activity scores denoting remission, after index. To reduce the impact of subse-
quent treatment changes, follow-up was censored at 12 months. Patients who switched DMARDs or added another nDMARD
after index, but subsequently switched to a bDMARD before achieving remission status were considered as treatment failures.

Results: This analysis included 1,257 patients who met study inclusion criteria, had disease activity measures at baseline,
and were not in remission at index date. A total of 687 (54.6%) added or switched to another nDMARD and 570 (45.4%)
added or switched to a bDMARD. There were an average of 4.0 disease activity measures per patient and a total of 5,002
disease activity measures during the 12 month follow-up period. A larger proportion of patients in the bDMARD group
achieved initial remission (19.1% versus 12.5%, p< 0.05) and confirmed remission (6.5% versus 3.6%, p< 0.05) compared
to the nDMARD group. Time to remission was similar between the bDMARD group and the nDMARD group (mean (SD) 4.8
(3.1) months bDMARD v. 4.8 (3.3) months nDMARD, p=0.63), among those who achieved remission status and excluding
patients considered treatment failures.

Conclusion: Disease activity improved with changes in DMARD therapy. The addition of bDMARDs was associated with a
higher proportion of patients reaching remission. This study expands on prior observational studies in a much larger and
contemporaneous cohort of patients under conditions of routine clinical practice. Further research is needed to assess the
impact of specific bDMARDs on time to remission.

Disclosure: Z. Su, OM1, Inc.; L. Stevens, OM1, Inc.; T. Brecht, OM1, Inc.; J. Paulus, None; S. Weiss, OM1.
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Background/Purpose: Epidemiologic studies suggest that disease duration and degree of inflammatory activity of rheuma-
toid arthritis (RA) are associated with lymphoma development [1]. Whether the decrease in inflammatory burden seen with
use of biologic or targeted synthetic disease modifying antirheumatic drugs (bDMARDs or tsDMARDs) translates into a lower
risk of lymphoma in RA needs to be assessed.

Methods: We identified patients >18 years of age diagnosed with RA in any US Veterans Affairs (VA) facility from 1/1/2002
and 12/31/2018 using the VA Corporate Data Warehouse (CDW). To be included, each patient was required to meet the fol-
lowing criteria: 2+ RA diagnostic codes at least 7 days apart but no more than 365 days apart; 2) a prescription for a con-
ventional synthetic DMARD (csDMARD) within 90 days of the first RA diagnosis; and 3) an inpatient or outpatient visit
30 days to 2 years preceding first RA diagnosis (indicating they are a regular user of the VA). The csDMARDs included in
these analyses were: methotrexate, sulfasalazine, leflunomide, and hydroxychloroquine. The bDMARDs included were
tumor necrosis factor inhibitors (TNFi) and non-TNFi biologics such as tocilizumab, rituximab, abatacept, and biosimilars;
tsDMARD was tofacitinib. Patients with prevalent lymphoma were excluded. Lymphoma diagnoses were identified using
International Classification of Diseases Version 9, 10 and Oncology (ICD9, ICD10, ICDO) codes. We used marginal structural
models as described by Hernan et al [2] to control for confounding by indication while evaluating this association. We
adjusted for baseline demographics (age, sex, race, ethnicity, year of cohort entry, rheumatology visits), and time-varying
CRP, ESR, Rheumatoid Disease Comorbidity Index (RDCI) [3], use of non-steroidal anti-inflammatory drugs and opioids to
control for confounding.

Results: 27,421 Veterans with RA met our eligibility criteria, of whom 8,225 (30%) were treated with a b-/tsDMARD at some
point. The crude incidence rates were 1.71 (95% CI 1.5-1.94) per 1000 person-years for those only on csDMARDs and 1.78
(95% CI 1.44-2.18) for patients during or following use of a b/tsDMARDs. After adjustment with both time-fixed and time-
varying covariates, the incidence of lymphoma was not different between patients who did and did not use a b/tsDMARD
(hazard ratio=1.04, 95% CI= 0.80-1.35).

Conclusion: In this large study using the nationwide VA data, we did not observe an association between the use of b/ts
DMARDs and an altered risk of lymphoma.
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Background/Purpose: While many clinical trials provide direct comparisons between biologic disease modifying antirheu-
matic drugs (bDMARD) and nonbiologic DMARDs (nDMARD), there is a need to better understand the effectiveness of these
therapies in routine clinical practice. We evaluated changes in disease activity measures associated with changes in DMARD
therapy among a large cohort of patients with RA treated in routine clinical practice.

Methods: The OM1 platform collects, links, and leverages structured and unstructured data from electronic medical records
(EMR) and other sources in an ongoing and continuously updating manner. The OM1 PremiOM-RA dataset includes data on
more than 200,000 patients. This analysis included patients who were treated with nDMARD at any time from January 2013
through May 2022 who had not previously received a treatment bDMARD, and who added or switched to either another
nDMARD or bDMARD during the observation period (date of change in therapy is the index date). Established American Col-
lege of Rheumatology endpoints for standard disease activity measures (RAPID-3, CDAI, DAS28) were used to define remis-
sion. Advanced natural language processing was used to estimate missing disease activity categories. Drug eras were
defined using Observational Medical Outcomes Partnership (OMOP) definitions. Survival analyses were conducted to eval-
uate time to initial remission and confirmed remission, defined as 2 consecutive scores denoting remission, after index. To
reduce the impact of subsequent treatment changes, follow-up was censored at 12 months. Patients who switched
DMARDs or added another nDMARD after index, but subsequently switched to bDMARD before achieving remission status
were considered as treatment failures.

Results: This analysis included 47,437 patients who met study inclusion criteria, had disease activity measures at baseline,
and were not in remission at index date. A total of 27,128 (62.5%) patients added or switched to another nDMARD and
16,309 (37.5%) added or switched to a bDMARD. There were an average of 3.8 disease activity measures per patient
and a total of 163,677 disease activity measures during the 12 month follow-up period. A larger proportion of patients in
the bDMARD group achieved initial remission (20.6% versus 16.7%, p< 0.05) and confirmed remission (6.9% versus
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5.1%, p< 0.05) compared to the nDMARD group. Time to remission was similar between the bDMARD group and the
nDMARD group (mean (SD) 4.95 (3.18) months bDMARD v. 4.94 (3.16) months nDMARD, p=0.81), among those patients
who achieved remission status and excluding patients considered treatment failures.

Conclusion: Disease activity improved with changes in DMARD therapy. The addition of bDMARDs was associated
with a higher proportion of patients achieving remission within one year, but the same benefit was not seen when
excluding non-responders who switched to bDMARDs. This study expands on prior observational studies in a much
larger and contemporaneous cohort of patients under conditions of routine clinical practice. Further research is needed
to assess the impact of specific DMARDs on time to remission.Disclosure: Z. Su, OM1, Inc.; L. Stevens, OM1, Inc.;
T. Brecht, OM1, Inc.; J. Paulus, None; S. Weiss, OM1.
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Background/Purpose: Patients with immune-mediated inflammatory diseases (IMIDs) are at increased risk of severe
COVID-19 disease courses. Real-world data on immunogenicity are scarce but crucial to develop vaccination strategies
to increase the level of protection in such patients at risk. We aimed to investigate the humoral immune response to primary
vaccination against SARS-CoV-2 in IMID patients as compared to healthy controls (HCs), considering the effect of disease
and immunosuppressive therapy.

Methods: In this retrospective, monocentric cohort study adult ( >18 years) IMID patients, who received a primary COVID-
19 vaccination, were included. Patients receiving rituximab, reported history of SARS-CoV-2 infection or antibodies against
nucleocapsid were excluded. Data on disease entity, immunosuppressive therapy including steroids, and information on
date and compound of SARS-CoV-2 vaccination were obtained using electronic medical records. Quantification of antibod-
ies to the receptor-binding domain (RBD) of the viral spike (S) protein (range between 0.4 and 2500.0 binding antibody units
[BAU/mL]) was performed. Individuals from an ongoing prospective population-based study were included as
HC. Difference in antibody levels between groups are shown as median and inter quartile range (IQR). To assess the role
of the individual disease entities and immunosuppression in the anti-RBD antibody response (dependent variable), we used
a multivariable linear regression model with robust standard errors to account for heteroscedasticity. The covariates of the
model were selected based on previous clinical research: age (years), gender (male/female), vaccination strategy
(BNT162b2, mRNA-1273, ChAdOx1 nCoV-19 or others), time since primary vaccination and concomitant corticosteroid
treatment.

Results: 470 patients with IMIDs and 383 HCs were included for analyzes (for population characteristics see table 1). Over-
all, median levels [IQR] of antibodies were higher in individuals vaccinated with mRNA-1273 (867 BAU/ml [240, 2452])
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Table 2. Linear regression model

Table 1. Patient characteristics
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compared to BNT162b2 (486 BAU/ml [175, 1133]), or ChAdOx1 nCoV-19 (190 BAU/ml [92, 504]). Patients receiving
DMARD therapy showed reduced antibody levels as compared to individuals without: csDMARD only (480 BAU/ml
[212, 1180]), bDMARD/tsDMARD mono- (167.50 BAU/ml [65.83, 462]), bDMARD/tsDMARD combination therapy
(141.00 BAU/ml [56, 683]) versus non-immunosuppressed IMID patients (679 BAU/ml [246, 1347]) or HC (815.00 BAU/ml
[479, 1532]). In the multivariable model, any immunosuppressive treatment was significantly associated with lower antibody
levels. Compared to HC, only patients with connective tissue disease (CTD) had significantly impaired response to vaccina-
tion, when adjusted for age, vaccine strategy, time since vaccination and immunosuppression.

Conclusion: Immunosuppressive therapy as well as diagnosis of CTD significantly contributed to impaired humoral immune
response after COVID-19 vaccination. Detection of anti-RD antibodies and early booster vaccination should be considered
in these patients-at-risk.

Disclosure: K. Kastrati, None; D. Mrak, Pfizer; P. Weber, None; L. Goethans, None; C. Hana, None; E. Simader,
Boehringer-Ingelheim; T. Hummel, None; E. Friedberg, None;D. Aletaha, Novartis, SoBi, Sanofi, Amgen, Lilly, Merck,
Pfizer, Roche, Sandoz, Janssen, AbbVie; M. Bonelli, Eli Lilly; H. Radner, None.
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Background/Purpose: Opioid prescribing has contributed to a North American epidemic with increasing trends in several
European countries. Rheumatic and musculoskeletal diseases (RMDs) are one of the most common indications for opioids
despite there being little evidence especially in the long-term use setting. The COVID-19 pandemic affected access to ortho-
paedic interventions & health services which may have impacted opioid prescribing. The aim was to investigate national UK
opioid prescribing trends by studying the patterns of opioid prescribing in new and prevalent users with the following six
RMDs: rheumatoid arthritis (RA), psoriatic arthritis (PsA), axial spondyloarthritis (AxSpA), systemic lupus erythematosus
(SLE), osteoarthritis (OA) and fibromyalgia.

Methods: Patients aged 18 years and older with a diagnosis of RA, PsA, AxSpA, SLE and OA without cancer in the Clinical
Practice Research Datalink (CPRD) were included between 01/01/2006 and 31/08/2021. CPRD is a database of anon-
ymised UK primary care electronic health records representative of the national population. New and prevalent users were
analysed separately. Age- and gender-standardised rates were obtained using direct standardization, and trends for the
rates were tested using negative binomial regression. Significant change points were identified by assessing the points
where the derivative (i.e. rate of change) of the trends for the rates crossed zero. Negative binomial regression models were
fitted on the monthly measures of new and prevalent users, opioid prescriptions, and MME/day for the period Jan 2015 to
Feb 2020, and used to predict the expected values between Mar 2020 and Aug 2021. The proportion of new opioid users
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who transitioned to long-term opioid use was calculated. Long-term opioid use was defined as ≥ 3 opioid prescriptions
within a 90-day period or ≥ 1 opioid prescription lasting at least 90 days in the first year of follow up.

Results: This study included 36,932 RA, 12,649 PsA, 6,811 AxSpA, 6,423 SLE, 1,255,999 OA patients, and 66,944 fibro-
myalgia patients who were both new and prevalent opioid users. RA, PsA and fibromyalgia showed increasing trends of new
users between 2006-2021, but trends appeared to stabilise/decrease from 2018 to 2021: RA (4.5 vs 2.4 new users/10,000
persons); PsA (1.8 vs 1.2 new users/10,000 persons); fibromyalgia (8.4 vs 5.9 new users/10,000 persons). The trends of
prevalent opioid users increased for all RMDs over the 15 years, with a 4.5 fold increase in fibromyalgia (Figure). Most signif-
icant decreasing change points in the trends of new and prevalent users were detected after 2018. In patients who initiated
an opioid for the first time, the proportion of long-term opioid users were: 21% RA, 20% AS, 18% PsA, 15% SLE, 23% fibro-
myalgia and 13% OA.

Conclusion: RA, PsA and fibromyalgia had an overall increase in new opioid users since 2006. The COVID-19 pandemic did
not result in a substantial increase in opioid prescriptions. However nearly 1 in 5 new users of opioids with inflammatory
arthritis and 1 in 4 fibromyalgia patients transitioned to long-term opioid use, highlighting the importance of evaluating opioid
safety and effective pain interventions for patients with RMDs.

Disclosure: J. Huang, None; D. Jenkins, None; B. Yimer, None; J. Benitez-Aurioles, None; N. Peek, None;M. Lunt,
None; W. Dixon, Google; M. Jani, None.

Prevalent opioid users per 10,000 persons
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Background/Purpose: Several autoimmune diseases (AD) may be associated with interstitial lung disease (ILD), contribut-
ing to increased morbidity and mortality in these patients. We aimed to study the risk of ILD in different ADs and the impact of
ILD on the outcomes of AD hospitalized patients utilizing the national inpatient sample database.

Methods: We used the national inpatient sample of 2016-2019 to identify patients with a concomitant discharge diagnosis
of ILD and AD [systemic lupus erythematosus (SLE), rheumatoid arthritis (RA), systemic sclerosis (SS), Sjogren’s syndrome
(SJ), dermato-polymyositis (DM/PM), ANCA associated vasculitis (ANCA-V) or mixed connective tissue disorder (MCTD)]
using ICD-10 codes. We divided patients into AD with ILD (AD+ILD) and AD without ILD (AD-ILD) groups. The two groups
were compared for baseline characteristics, comorbidities, and outcomes. Univariate and multivariate regression analyses
were done. We also calculated the odds of ILD in different ADs among all adult hospitalizations.

Results:Of 1,153,815 AD hospitalizations, 70,140 (6.1%) patients had concomitant ILD. Patients in the AD+ILD group were
more likely to be older (mean age 63.8 vs 57.4 years), females (78.2% vs 21.7 %), Black (23.9% vs 22.8%)/ Hispanic ethnic-
ity (12.8% vs 11.3%), and less likely to be Whites (56.2% vs 60.3%) than those in the AD-ILD group. TAD patients with ILD
had higher rates of comorbid coronary artery disease (21% vs 17%), Obstructive sleep apnea(14% vs 9%), supplemental
oxygen dependance (27.8% vs 4.6%) and pulmonary hypertension ( 3.9% vs 0.5%).The proportion of different ADs in AD+-
ILD hospitalizations is depicted in figure 1 and the odds of ILD in different ADs are depicted in Table 1. 4115 (2.5%) AD
patients with ILD died during hospitalization (aOR=1.97, 95% CI=1.81 -2.15, p< 0.0001*). AD patients hospitalized with
ILD were more likely to have secondary complications such as pneumonia (aOR 1.89, 95% CI 1.81-1.98), sepsis
(aOR=1.23, 95% CI=1.14 -1.33), acute right heart failure (aOR 2.41, 95% CI 1.7-3.27), acute respiratory failure (aOR 2.9,

Proportion of different autoimmune diseases in AD with ILD patients.
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95% CI 2.78-3.05) and required mechanical ventilation (aOR 1.54, 95% CI 1.43-1.67) [p< 0.0001*]. ILD hospitalizations in
ADs incurred higher hospitalization charges ($78,0006 vs $64,712) and longer length of stay (6.5days vs 5.4 days, p
< 0.0001*).

Conclusion: SLE and systemic sclerosis were the most common ADs in adult ILD hospitalizations. ILD increased the risk of
mortality by 2-fold in AD hospitalizations, along with several other complications and increased economic burden. Therefore,
early recognition and treatment of ILD are recommended in ADs.

Disclosure: S. Kannayiram, None; S. Arora, None.
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Preliminary Results from Questionnaires and Experimental Pain Testing

Marlies Colman, Inge De Wandele, Lies Rombaut, Delfien Syx, Fransiska Malfait and Jessica Van Oosterwijck, Ghent
University, Ghent, Belgium

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (1215–1227) Fibromyalgia and Other Clinical Pain Syndromes Poster
Session Type: Poster Session C
Session Time: 1:00PM–3:00PM

Background/Purpose: Chronic pain is one of the most common complaints of individuals with Ehlers-Danlos syndrome
(EDS) and the effects of the existing therapeutical modalities are at best only partially effective. The etiology and mechanisms
of pain in EDS have barely been studied, and the current understanding of the underlying neural, molecular and cellular path-
ways is minimal. Classical EDS (cEDS) is caused by heterozygous alterations in the COL5A1 or COL5A2 gene, encoding
type V collagen. Moreover, with an estimated prevalence of 1:20,000, cEDS is the most common molecularly explained
EDS type. Our group previously demonstrated an increased sensitivity to mechanical stimuli (mechanical allodynia) and dis-
organization of the nociceptive innervation in a mouse model for cEDS due to Col5a1 haploinsufficiency. This makes cEDS a
highly interesting and suitable EDS type to study pain processing mechanisms.

Association of Autoimmune diseases with ILD.
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Methods: Molecularly confirmed cEDS patients (n=20) and age and sex matched healthy controls (n=20) were recruited.
Subjective pain was measured using Visual Analogue Scales and symptoms possibly indicating neuropathic pain were evaluated
using the PainDETECT and DN4 questionnaires. Forebrain processes that are known to influence pain were studied using several
questionnaires (TAMPA scale for kinesiophobia, Hospital Anxiety and Depression scale, Pain Vigilance and Awareness scale,
Central Sensitization Inventory and SF-36). Clinical sensitivity to (in)noxious stimuli was studied by measuring pain thresholds for
electrical, thermal, vibration, touch, and pressure stimuli. Central pain inhibition was studied using a central pain modulation pro-
tocol (CPM) with immersion of one hand in hot water and parallel measurement of pain pressure thresholds.

Results: Individuals with cEDS suffer from significant pain, but no positive scores were found for possible neuropathic pain.
The TAMPA scale for Kinesiophobia showed significant kinesiophobia in cEDS. The hospital anxiety and depression scale
did not differ between controls and individuals with cEDS, and the SF-36 questionnaire indicated that individuals with cEDS
suffer from significant limitations due to physical health but no limitations due do emotional problems. The Pain Vigilance and
Awareness questionnaire showed no significant differences compared to controls.Lower pain thresholds were found for
pressure and temperature indicating possible hyperalgesia in cEDS. Interestingly, we also found a possible sensory/
neurological deficit as individuals with cEDS had higher detection thresholds (for thermal, electrical, mechanical and vibration
stimuli), and a significantly higher number of paradoxical heat sensations (errors in distinguishing between warmth or cold
sensations) were present upon thermal stimulation. The CPM protocol did show signs of dysfunctional central pain inhibition
in individuals with cEDS as the pain pressure thresholds did not differ significantly before, during and after immersion of the
hand (as was the case in the control subjects).

Conclusion: cEDS individuals show presence of significant pain, hyperalgesia, a sensory deficit, and deficient central pain
inhibition compared to controls.

Disclosure: M. Colman, None; I. De Wandele, None; L. Rombaut, None; D. Syx, None; F. Malfait, None; J. Van
Oosterwijck, None.
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Background/Purpose: Fibromyalgia is known to be associated with cardiovascular events and mortality. We aimed to
compare the prevalence of subclinical atherosclerosis (SAT), a surrogate marker for subclinical vascular disease between
fibromyalgia and the control population.

Methods:We conducted a cross-sectional study between 1st September 2020 to 30th April 2022 at a tertiary care teaching
hospital. All clinically diagnosed fibromyalgia were screened and the ones who were treatment naïve, fulfilled ACR 2010 pre-
liminary diagnostic criteria, and had no prior history of cardiovascular events were included as cases. All consecutive age
and gender matched ‘non-fibromyalgia non-inflammatory pain disorders’ and healthy volunteers were included as controls

2389



after screening. After inclusion, all participants underwent a B-mode ultrasound, interview, physical examination, and labo-
ratory evaluation for detection of cardiovascular risk factors, SAT, and 10-year Coronary Heart Disease (CHD) risk (using Fra-
mingham Risk Score calculator). A Pearson’s chi-square test was applied to test the statistical significance of the difference
between the proportion of SAT between fibromyalgia and controls.

Results: A total of 148 participants were screened out of which 29 were included as fibromyalgia and 27 were included as
controls. The proportion of participants having high-risk Common Carotid Artery (CCA) combined Intima-media Thickness
(c-IMT), as well as the proportion of participants having the presence of plaques in any segment, were also significantly
higher in fibromyalgia as compared to controls i.e., [13 (48%) Vs 3 (11.1%); p = 0.013] and [ 8 (27%) vs 1 (3.7%); p 0.039]
respectively. The proportion of patients having SAT using predefined cut-off of c-IMT (0.9 mm) or using the American Soci-
ety of Echocardiography definition were significantly higher in fibromyalgia as compared to controls i.e., [8 (27%) vs 1 (3.7%);
p 0.039] and [14 (48.3 %) Vs 4 (14.8%), p = 0.017] respectively. CCA c-IMT had a weak positive but non-significant corre-
lation with 10-year CHD risk (r = 0.168, p = 0.403).

Conclusion: In a hospital-based above-30 fibromyalgia population, a subclinical vascular disease is more prevalent than in
healthy/ non-fibromyalgia controls of similar age-sex profiles.

Comparison of cardiovascular risk factors between fibromyalgia and controls.
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Figure 1. Comparison of indicators of subclinical vascular disease
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Background/Purpose: The chronification of pain is heterogeneous in rheumatology. Chronic overlapping pain conditions
(COPCs) such as fibromyalgia, endometriosis, migraine, and back pain may co-occur with one another and in rheumatic dis-
eases. We describe the sociodemographic and clinical profiles associated with concomitant COPCs among patients with
rheumatic diseases.

Methods:We retrospectively identified patients visiting rheumatology clinics at a single institution from 2010 to 2020 for five
common rheumatic conditions: psoriatic arthritis (PsA), rheumatoid arthritis (RA), Sjögren’s syndrome (SjS), systemic lupus
erythematosus (SLE), and systemic sclerosis (SSc). We compared sociodemographic, clinical and lifestyle factors by rheu-
matic condition and by COPC status. We also report sex-stratified diagnosis of COPCs. The primary outcome was diagnos-
tic validation of >1 COPC.

Results: We identified 5992 rheumatology patients: n=846 PsA, n=2605 RA, n=956 SjS, n=975 SLE, and n=610 SSc.
>50% of patients had concomitant COPC diagnosis. Patients with SjS had the highest prevalence: 62%. Diagnosis of ≥1
COPC was highest among Black patients, and lowest among Asian patients. Patients using public insurance had a higher

Figure 2. Correlation between CCA (Avg.) c-IMT and 10-year CHD risk using the FRS score.
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prevalence of ≥1 COPC compared to those with private insurance. Patients with ≥1 COPC hadmore depression and anxiety
and more frequent ED visits, surgeries, and hospitalizations.

Conclusion:Our findings suggest that COPCs are strikingly common among patients with rheumatic disease and are asso-
ciated with lower quality of life and greater healthcare needs. Future research may elucidate drivers of chronic pain and how
to best address the unique analgesic needs of this multimorbid population.

Table 2. Concomitant diagnoses of chronic overlapping pain conditions by demographic factors among patients with rheumatic diseases at an
academic medical center, 2010-2020*
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Background/Purpose: Fibromyalgia (FM) occurs concomitantly with inflammatory rheumatic disease, including psoriatic
arthritis (PsA), in up to 20% of patients and chronic widespread pain (CWP) in up to 36%1. These conditions amplify subjec-
tive measures of disease severity and inhibit achievement of targets of low disease activity or remission, thus confounding
assessment of disease activity and response to therapy. Assessment of FM and CWP as part of clinical care can illuminate
the influence of these conditions on disease severity assessment and treatment response, aiding clinical decision-making.

Methods: The CorEvitas PsA and AxSpA registry download of October 1, 2021 was used for these analyses. Subjects were
enrolled from 65 sites in 30 US states. The registry is supported by unrestricted funding from pharmaceutical companies; it
maintains independent control of data. Since 5/2020 the Widespread Pain Index (WPI) and Symptom Severity Scale (SSS)
have been administered to subjects2,3. CWP is defined as a WPI score ≥ 7 (out of 19) in at least 4/5 body regions. Fibromy-
algia Severity Score (FSS) is the sum of WPI and SSS, with FM defined as CWP and WPI ≥ 7 and SSS ≥ 5, or 4 ≤ WPI ≤ 6
and SSS ≥ 9. Patient sociodemographic and clinical characteristics were compared between those with and without
FM. Continuous measures were compared using a t-test and categorical characteristics compared using Fisher’s exact
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test. A lowess curve was estimated with a bandwidth of 0.8 to compare the association of clinical Disease Activity Index for
Psoriatic Arthritis (cDAPSA) and its components with continuous measures WPI, SSS and FSS. Spearman rank correlations
were estimated among the continuous measures.

Fig 2. Lowess fit of PsA clinical disease activity and fibromyalgia severity.

Table 1. Outcome measures by FM status.

Fig 1. Lowess fit of PsA clinical disease activity and WPI.
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Results: Of 4,250 PsA patients, 2,268 had a visit after 5/2020. Of these, 1823 had complete data on cDAPsA and WPI. Of
the 1823, 1547 had SSS scores, allowing FSS calculation. CWP was reported in 13.4% of patients (245/1823) and FM in
10.4% of patients (189/1816). Patient characteristics associated with the presence of CWP and FM included female sex,
worse physical function, obesity, number of comorbidities, low employment, presence of axial PsA, and depression and/or
anxiety. Patients with FM demonstrate worse disease activity scores (Table 1). Lowess scores demonstrate that WPI and
FSS are on a continuum (Figures 1 and 2).

Conclusion: CWP and FM were found in 13.4% and 10.4%, respectively, in a large cohort of PsA patients in the CorEvitas
registry. Female sex, depression, anxiety, obesity, axial disease and comorbidities were associated with presence of CWP
and FM. Assessments of disease severity that included subjective measures, including cDAPSA, patient global and pain,
and tender joint count, in patients with CWP and FM were more severe than in those without. Recognition of the presence
of these conditions should be factored into evaluation of clinical status as they are unlikely to respond to treatments directed
at inflammation but can affect severity metrics. This study highlights the importance of recognizing and measuring CWP and
FM in order to accurately assess and appropriately guide treatment in our patients.

1Mease P. Curr Opin Rheumatol. 2017. 29:304-310 2Wolfe F, et al. Sem Arth Rheum. 2016. 46:319-329 3Wolfe F, et al.
Scand J Pain. 2019. 20:77-86

Disclosure: P. Mease, AbbVie, Amgen, Janssen, Novartis, Pfizer Inc, UCB, Sun Pharma, Eli Lilly, Bristol-Myers
Squibb(BMS), Celgene, Genentech; A. Ogdie, AbbVie, Amgen, Novartis, Pfizer Inc, Bristol-Myers Squibb, Celgene,
Janssen, CorEvitas, Gilead Sciences, Eli Lilly, GlaxoSmithKline, Happify Health, UCB; D. Pappas, CorEvitas, Novartis,
Sanofi, Genentech, Roche, AbbVie; G. Reed, CorEvitas, Corrona Research Foundation; J. Kremer, CorEvitas.
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Background/Purpose: Fibromyalgia is a chronic pain disorder characterized by widespread pain, fatigue, sleep distur-
bances, cognitive dysfunction and frequent psychiatric comorbidities. Estimated prevalence of fibromyalgia is 1-5%, with
an estimated female to male ratio of 3-6:1. The influence of gender on epidemiologic and clinical characteristics as well as
on therapeutic strategies of fibromyalgia patients is still incompletely understood. In the current study, we aimed to describe
the clinical and epidemiologic profile of male compared with female fibromyalgia patients, in a real-word cohort.

Methods:We conducted a retrospective cross-sectional observational study, including all patients diagnosed with fibromy-
algia in the electronic medical record database of a tertiary hospital during the period 2010-2021. Patient files were subse-
quently screened individually, and data was collected, including sociodemographic characteristics, medical and
psychiatric diagnoses, and treatment regimens, including use of medical cannabis.
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Results: Altogether, we found 3044 patients diagnosed with fibromyalgia, 401of them were male (13.2%). Most of the
patients (84%) were followed up at the Rheumatology Institute and 16% at the Pain Clinic. We subsequently created a ran-
dom cohort of 438 female patients and compared it to the male cohort. The mean age of female patients was significantly
higher than that of males (52.7 years versus 44.9, p< 0.001). Obesity was significantly more prevalent among female
patients than among male patients (16% versus 9.2% respectively, p= 0.003), whereas Obstructive Sleep Apnea Syndrome
was more prevalent in males (6.7% versus 1.8%, p< 0.001). Male patients had a significantly higher prevalence of Post-
Traumatic Stress Disorder (PTSD) compared with females (14% versus 5.7%, p< 0.001). No significant differences were
observed in other psychiatric comorbidities such as depression and anxiety. Only three male patients had a documented
diagnosis of erectile dysfunction. Females were more frequently treated by Amitriptyline and Tramadol. There were no differ-
ences in the use of Pregabalin or Duloxetine between males and females. Almost half of the male patients (48%) were treated
with medical cannabis compared with 34.6% of females (p< 0.001). A significant correlation was observed between a diag-
nosis of PTSD and the use of medical cannabis in both genders.

Conclusion: Significant clinical gender-specific characteristics were observed in our real-world cohort of fibromyalgia
patients.

PTSD and use of medical cannabis appeared to be significantly more common among male patients while obesity was
more common among females. Further research into the clinical and pathogenetic mechanisms underlying these dif-
ferences are warranted.Disclosure: M. Berman, None; L. banon, None; O. Shlezinger, None; L. Mangel, None;
J. Ablin, None; V. Aloush, None.
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Background/Purpose: Sjogren’s Disease (SjD) is a heterogenous autoimmune disease associated with debilitating symp-
toms. Autonomic dysfunction (AD) is common in SjD and may contribute to symptom burden. We sought to compare AD
symptom severity in SjD patients to those with FMS and healthy controls and implemented a patient-based stratification
method to assess if AD is more prominent in certain subsets.

Methods: This is a cross-sectional study of SjD and FMS patients recruited in our Sjogren’s center between December
2021 and March 2022. Patients fulfilled 2016 ACR-EULAR criteria and FMS Survey Diagnostic Criteria and Severity Scale,

COMPASS-31 scores in SjD patients according to Anti-SSA and Anti-SSB status. Data are presented as mean (standard deviation).
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respectively. Demographic, clinical, and laboratory variables were collected. A symptom-based stratification method was
used to categorize SjD patients into 4 subgroups, based on the severity of pain, fatigue, dryness, anxiety, and depression,
using Newcastle Sjogren’s Stratification software (available online at https://github.com/SJOGRENS/Symptom-Based-
Subgroups), in which fatigue, dryness, and sicca symptoms were evaluated using EULAR’s Sjogren’s Syndrome Patient
Reported Index (ESSPRI), while Hospital Anxiety and Depression Scoring (HADS) was used to assess anxiety and depres-
sion. Mean COMPASS-31 scores were compared between SjD, fibromyalgia groups, and historical controls (n=30) using
previously published data. We also assessed COMPASS-31 scores in SjD subgroups and studied the association with clin-
ical and laboratory variables, particularly in relation to the anti-SSA and SSB status.

Results: 62 consecutive SjD and 20 FMS patients were recruited. The mean age for SjD patients was 55 years, with a mean
disease duration of 8.3 years. Fifty-two (84%) were female. The mean COMPASS-31 score was significantly higher in SjD
patients, compared to healthy controls (30.8±16.7 vs 8.9±8.7, p < 0.0001), but lower compared to FMS patients (30.8
±16.7 vs 41.9±20.3, p=0.0169). Of 62 SjD patients, 8 were classified as high symptom burden (HSB), 16 as low symptom
burden (LSB), 20 as pain dominant with fatigue (PDF), and 18 as dryness dominant with fatigue (DDF). COMPASS-31 score
inversely correlated with Sjogren’s serotype and was the highest in the seronegative group (Table 1). COMPASS-31 score
was highest in the high symptom burden subgroup (Figure 1).

Conclusion: To our knowledge, this is the first study that assesses AD in SjD using COMPASS-31 in comparison to FMS
patients and a healthy population. Higher COMPASS-31 was observed in seronegative patients and those with the highest
symptom burden, highlighting that AD may be implicated in symptom burden beyond the common symptoms of fatigue,
dryness, and pain.

Disclosure: A. Fenando, None; J. Estes, None;M.Mohamad, None; S. Shah, None; J. Lee, amneal;D. Jabari, None;
J. Baker, Bristol-Myers Squibb(BMS), RediTrex, Pfizer; G. Noaiseh, Novartis.

Total COMPASS-31 scores in FMS, healthy controls, and SjD Subgroups.
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Background/Purpose: A 2016 article in Lupus Science & Medicine (Wallace et al. 2016) described the ability of cell-bound
complement activation products (CB-CAPs) on their own-- and incorporated into a multianalyte assay panel (MAP)-- in dif-
ferentiating between systemic lupus erythematosus (SLE) and primary fibromyalgia syndrome (FMS). This study expanded
to a multi-center investigation of the MAP in SLE, FMS, normal healthy volunteers (NHV), and additional rheumatological
conditions including rheumatoid arthritis (RA), chronic localized pain (CLP), and Sjogren’s Syndrome (SjS).

Methods: Study participants were recruited across 10 US sites. Patients with RA, SLE, SjS, and FMS required a clinical
diagnosis and fulfillment of respective criteria (2010 ACR classification criteria for RA; 1997 ACR, 2012 SLICC or 2019
EULAR/ACR criteria for SLE; 2016 ACR/EULAR classification criteria for SjS; 2016 diagnostic/classification criteria for
FMS). NHV and CLP participants were required to have a polysymptomatic distress score of ≤ 10 at enrollment. Erythrocyte
(EC4d), B-cell (BC4d), and platelet (PC4d) CB-CAPs were measured by flow cytometry in a CAP/CLIA certified laboratory.
Positive results are defined as EC4d > 14 net mean fluorescence intensity (MFI), BC4d > 60 net MFI, and PC4d > 20 net
MFI. Additionally, anti-nuclear antibodies (ANA), anti-double stranded DNA antibodies (dsDNA; confirmed by Crithidia luci-
liae), and turbidimetric complement C3 and C4 were measured for each participant. The MAP includes EC4d, BC4d, anti-
dsDNA, ANA, anti-Smith antibodies, and five specificity component auto-antibodies (Putterman et al., 2014).

Results: ANA positivity was observed in most of the SLE and SjS participants, but in less than 20% of all other patient
groups (Table 1). As in the 2016 publication, participants were divided by ANA positivity prior to analysis of quantitative
and qualitative laboratory results. Comparisons between SLE and FMS are very consistent between the previous study
and this multi-center effort (Table 2, Wallace et al. 2016). Further, we report here additional results, including MAP score
and PC4d, across participant groups not included in the original publication (Table 2).

Table 1. Demographic characteristics of the study cohort, divided by disease group.
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Conclusion: As designed, the MAP is a highly effective tool to aid the diagnosis of SLE. Indeed, specificity components such
as anti-CCP for RA help to offset the instances of CB-CAPs or ANA positivity among different rheumatological conditions.
Importantly, of the 157 FMS patients, only two presented with a positive MAP score, and both were low positive (score
0.3 and 0.5, while the median score in the SLE cohort was 2.05). This confirms, across a multi-site study, the ability of our
MAP to effectively rule out FMS and other conditions among symptomatic patients referred to rheumatologists.

Disclosure: M. Rudolph, Exagen, Inc; S. Rey, Exagen Inc.; A. Kivitz, Amgen, Boehringer-Ingelheim, Janssen, Gilead,
GlaxoSmithKlein (GSK), Novartis, Pfizer, Sanofi, Flexion, Eli Lilly, Genentech, UCB, AbbVie, Merck, ECOR1 CAPITAL,
LLC, Chemocentryx, Regenerson, Grunenthal, Bendcare, Horizon; S. Silverman, Exagen, Inc; R. Staud, None;
R. Alexander, Exagen Inc..

Table 2. Absolute values (quantitative) and positivity rate (qualitative) of serum complement protein C3 and C4, CB-CAPs (EC4d, BC4d, and
PC4d), and MAP score. Patient groups are divided by disease group, and subdivided into ANA negative (ANA -), ANA positive (ANA +), and total
regardless of ANA status (All). Quantitative results are presented as a median value with interquartile ranges. Qualitative results are presented as
percent positivity with 95% confidence intervals.

2400



Abstract Number: 1222

Association of Fibromyalgia, PTSD and Combat Deployments in Active
Duty Military

James Dizmang1 and Jeanne Tofferi2, 1US Air Force, Vacaville, CA, 2US Army, Ft Sam Houston, TX
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Background/Purpose: Many combat veterans experience unexplained symptoms with long-term disability including
chronic pain, irritability, headaches, fatigue, behavioral health conditions, and memory difficulty. These invisible wounds
were poorly described when the term “shell shock”was first used in WWI. Half a century later, Gulf War syndrome encom-
passed many characteristic symptoms of fibromyalgia (FMS), irritable bowel syndrome, and chronic fatigue. Following the
wars in Iraq and Afghanistan, onset of FMS and post traumatic stress disorder (PTSD) in active duty and veteran popula-
tions was extensively studied. Our understanding deepened with improved knowledge of neurobiology and trauma. How-
ever, a clear understanding of the risk factors and interplay between these disorders was lacking. As PTSD and chronic
pain syndromes often occur in both combat and non-combat veterans, we hypothesized that deployment was not the pri-
mary factor. Behavioral health disorders such as PTSD and musculoskeletal pain such as FMS are leading reasons for
premature discharge from active duty. Therefore, understanding risk factors for these disorders is necessary to mitigate
the impact on military readiness. Our objective is to determine whether deployment history, history of deployment to a
combat zone, and history of deployment to a combat zone during times of high casualty rates were associated with devel-
opment of FMS.

Methods: A total of 2423 active-duty patients were included. FMS was significantly associated with female sex,
sleep apnea, depression, anxiety, PTSD, and deployment to a combat zone during times of peak combat casualties
(identified as Iraq from 2003-2008, and Afghanistan from 2009-2013). When controlled for dependent variables in
multivariate analysis, deployment to a combat zone during times of peak combat casualties remained significantly
associated with FMS. Whereas deployment during other time periods was not associated with the development
of FMS.
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Results: A total of 2423 active duty patients were included. FMS was the most common primary rheumatologic diagno-
sis (27.8%). FMS was significantly associated with female sex, sleep apnea, depression, anxiety, PTSD, and deploy-
ment to a combat zone during times of peak combat casualties (identified as Iraq from 2003-2008, and Afghanistan
from 2009-2013). When the eight variables which were significant in the univariate analyses were included in multivariate
analysis, deployment to a combat zone during times of peak combat casualties remained significantly associated
with FMS.

Conclusion: Deployment to a combat zone during times of peak casualty incidence was independently associated
with the presence of FMS. Further, FMS and deployment during times of peak casualty incidence were both indepen-
dently associated with the presence of PTSD. This suggests a notable association between deployment at a time of
high casualties, FMS, and PTSD. It also underscores the risk that combat adds to development of FMS, as deployment
to a combat zone at any time was not significantly associated with FMS. These findings emphasize the unique risk that
military members encounter in developing FMS, and will aid in improving the design of future trials on FMS in active
duty service members.

Disclosure: J. Dizmang, None; J. Tofferi, None.
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Autoimmune Thyroid Disease Associates with Hand Pain in Older Adults
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Clement Tagoe1 and Wanyi Wang2, 1Albert Einstein College of Medicine, Bronx, NY, 2Elite Research, LLC, Irving, TX
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Background/Purpose: Chronic hand pain is a prominent symptom of many forms of arthritis and autoimmune disease. It is
often the initial presentation of diseases marked by signs of arthralgia, arthritis, and chronic focal and widespread pain syn-
dromes. Autoimmune thyroid disease (AITD), the commonest autoimmune disease, is increasingly being implicated in the
musculoskeletal presentation of chronic pain disorders including peripheral osteoarthritis, spinal degenerative disc disease,
and chronic widespread pain (1). The purpose of this study was to examine the relationships between hand pain and AITD
through its serologic markers, the anti-thyroid peroxidase antibody (TPOAb) and anti-thyroglobulin antibody (TgAb), in the
Third National Health and Nutrition Examination Survey (NHANES III) (2).

Methods: NHANES III interviewed 33,994 participants of an original sample of 39,695. We examined data from both
phases 1 (1988–1991) and 2 (1991–1994) on 6596 persons 60 years of age and older with respect to chronic hand
pain as defined by the question, “Have you ever had pain in your hands on most days for at least 6 weeks? This also
includes aching and stiffness”, and its association with TPOAb and TgAb. The sample size for which data existed for
the main study variables was 4820, of whom approximately 18.8% of participants reported hand pain. Multiple impu-
tation using fully conditional specification in the chained equation approach was used to replace the missing data
(< 2%) on several demographic and clinical variables, such as education, smoking, BMI, diabetes, and thyroid
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Table 1. a. compared with negative cases; b. compared with male; c. compared with non-diabetes; BMI: Body mass index; TPOAb: thyroid per-
oxidase antibody; TgAb: thyroglobulin antibody; Q: Quartile; SE: standard error; PR: prevalence ratio; CI: confidence interval; LL: lower limit; UL:
upper limit. Significant values in bold text.

Figure 1. Prevalence of hand pain by TPOAb levels
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disease. Log-binomial regressions were fit to examine the associations between the anti-thyroid autoantibodies and
hand pain.

Results: Positive TPOAb was associated with a higher prevalence of hand pain than negative TPOAb (PR=1.158, p=0.048)
in the unadjusted model (Table 1, model 1). The association was lost after controlling for age, body mass index (BMI), gen-
der, and diabetes (p=0.313). When positive TPOAb was considered as a categorical variable with four levels, the highest
quartile was associated with hand pain in the unadjusted model 3 (PR=1.489, p=0.005), and adjusted model
4 (PR=1.325, p=0.042) (Table 1). No significant association between TgAb and hand pain was found with or without adjust-
ment for covariates. The percentage with hand pain in each category of TPOAb levels showing the dose relationship is dis-
played in Fig 1.

Conclusion: The TPOAb of AITD may be a risk factor for the presence of hand pain in persons aged 60 years and over, who
make up about 23% of the current US population, especially at higher antibody concentrations ≥72 U/mL. The TgAb was
not associated with hand pain in older adults in NHANES III.

Disclosure: C. Tagoe, None; W. Wang, None.
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‘No Route Map’: The Complex Healthcare Journeys of People with
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Background/Purpose: Healthcare services for persons with fibromyalgia (FM) lack co-ordination. Patients describe
feeling ‘invisible’ within healthcare systems and often report poor experiences of care, particularly after diagnosis. As
part of a program to design improved care models for people with FM within the UK National Health Service, we explored
survey respondents’ secondary healthcare referral history. Specifically, we aimed to determine incidence of outpatient
visits to different specialties, and frequency and direction of “transition” from one specialty to another, before and after
diagnosis.
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Methods: A previous study mailed questionnaires to adults registered at 16 GP practices in Scotland. Respondents report-
ing FM features were re-surveyed in 2019 and asked if they had ever received a FM diagnosis, and if so, in what year. Out-
patient secondary care attendance records for these patients were available from the population-based Scottish hospital
registry for 2006 through 2019. Proportion of FM patients visiting each specialty in this period was calculated. Average num-
ber of annual specialty visits per person was calculated for FM patients, before and after diagnosis, and compared with
respondents meeting criteria for FM but with no diagnosis. Incidence rates per 1000 person-years pre- and post-diagnosis
were computed. Frequency of repeat consultations, and transition between specialties (i.e., when referral to Specialty A is
followed by referral to Specialty B) was recorded and the proportion of patients having each transition calculated for 5 years
pre- and post-diagnosis.

Results: 72 patients with a FM diagnosis were included (61 female, mean age 57 years). The most visited specialties were
General Surgery, Trauma & Orthopaedic Surgery, Rheumatology, Neurology, and Gynaecology (Table 1). The average
number of annual specialty visits per person in those with FM was 1.4 before and 1.0 after diagnosis, and 1.1 in those

Figure 1: Specialty incidence rate per 1000 person-years at risk immediately pre- and post-diagnosis date

Table 1: Specialty referral in patients with an FM diagnosis in the period 2006 to 2019 (n=72)
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who met criteria but without a diagnosis. Specialties most visited immediately before diagnosis (i.e. highest incidence rate of
last visit pre-diagnosis) were Rheumatology and Trauma & Orthopaedic Surgery (89.8 and 81.1 visits per 1000 person-
years) (Fig. 1). Pre-diagnosis, repeat visits to Trauma & Orthopaedics were common (22.2%). Specialties most visited imme-
diately post-diagnosis were General Surgery, Gynaecology, and Pain Management (87.1, 86.9, and 60.0 visits per 1000
person-years). Post-diagnosis, patients visited many different clinics, with repeat visits to Pain Management just as common
as those to Gastroenterology or General Surgery (11.4%).

Conclusion:We have illustrated complex healthcare journeys of FM patients. Pre-diagnostic journeys often end with visits to
Rheumatology. Referrals post-diagnosis are also common, particularly to Gynaecology and General Surgery. There is a
need for clear care pathways to; enable general practitioners to make a timely diagnosis, reduce unnecessary referrals, raise
awareness among commonly visited specialties, and provide guidance on when to refer to services such as rheumatology in
case of diagnostic uncertainty. This provides a basis from which to assess service change and design services which focus
on support for pain management.

Disclosure: R. Hollick, None; K. Lam, None; M. Beasley, None; G. Jones, AbbVie/Abbott, Pfizer, UCB, Amgen,
GlaxoSmithKlein(GSK), Janssen; C. Black, None; G. Macfarlane, AbbVie/Abbott, Pfizer, UCB, Amgen,
GlaxoSmithKlein(GSK).
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Background/Purpose: Allodynia is a key fibromyalgia (FM) feature. Women suffering from FM display more often
sphygmomanometry-elicited allodynia when compared to women with osteoarthritis, rheumatoid arthritis or healthy controls
[1]. The importance of recognizing FM in a Rheumatology clinic cannot be overstated. FM overlaps and/or mimics other
rheumatic diseases and may be a confounding factor in the clinimetric assessment of these illnesses. Proper FM diagnosis
leads to more effective multimodal therapy. For epidemiological purposes FM can now be identified using the 2016 Wolfe
et al FM diagnostic criteria questionnaire.

Sphygmomanometry is a simple mandatory test in all clinical settings. The objective of this cross-sectional study was to
define if sphygmomanometry is a useful screening tool for FM identification in a Rheumatology outpatient clinic.

Methods: All patients attending our adult Rheumatology outpatient clinic were invited to participate. Before their medical
consultation they filled-out the 2016 Wolfe et al FM diagnostic criteria questionnaire. Then a Rheumatologist-in-training,
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unaware of the questionnaire calculation, performed the routine medical visit. During physical examination the following
query was posed to all patients: "I am going to take your blood pressure, tell me if the cuff´s pressure brings forth pain".
Blood pressure cuff was inflated to 170 mm/Hg. Sphygmomanometry-induced allodynia was defined as any local discom-
fort elicited during blood pressure testing. If a patient voiced any discomfort, a follow-up dichotomic question ensued; "did it
hurt much or little".

Results: Of the first 268 studied patients, 215 (80.2%) were female. Female cohort displayed the following features; 24.3%
had FM according to Wolfe et al 2016 diagnostic criteria, 23.8% had sphygmomanometry-induced allodynia, 7.5% had
"much" local pain elicitation during blood pressure testing. Sphygmomanometry-induced allodynia was more frequent in
women with FM (55.8%) versus women without FM (13.6%) p = 0.0001. Sphygmomanometry-evoked allodynia had 56%
sensitivity and 86% specificity for FM diagnosis. Moreover, having "much" local pain elicitation during sphygmomanometry
had 97.1% specificity for FM diagnosis.

Men behaved differently; 18.9% fulfilled FM diagnostic criteria, but only 1.9% had sphygmomanometry-evoked
allodynia.

Conclusion: In this Rheumatology outpatient clinic, there was an unexpected high FM prevalence. Inquiring female
patients for local discomfort during sphygmomanometry is a simple helpful FM screening procedure that can be imple-
mented in all clinical settings. Substantial local pain elicitation during blood pressure testing strongly indicates the pres-
ence of FM.

Disclosure: V. Del Río Guerrero, None; L. Martínez Martínez, None; K. Arias Callejas, None;N. Carbonell-Bobadi-
lla, None; A. Mejía Segura, None; G. Azamar Morales, None; A. Espinosa Orantes, None;M. Mora Ramírez, None;

F. Mejía Ávila, None; R. Molina S�anchez, None; A. Vargas-Guerrero, None; L. Silveira, None; M. Martínez-
Lavín, None.
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Background/Purpose: Fibromyalgia (FM) is a common chronic pain condition for which acupuncture treatment is
increasingly utilized. However, there is no universally accepted measure to predict which specific patient may benefit
from acupuncture. Our previous work showed that experimental pressure pain sensitivity can differentially predict
responsiveness to active versus sham acupuncture therapy in FM. Here, we attempt to replicate this result in a signifi-
cantly larger FM cohort and explore additional benefit of patient expectations in predicting pain relief following
acupuncture.

Methods: A single center, single-blind, sham-controlled, randomized non-crossover longitudinal trial was approved by
the local Institutional Review Board. Seventy-six subjects with FM were assigned to electroacupuncture (EA) or a pla-
cebo control, mock laser acupuncture (ML), treatment for 8 treatments given twice per week. Prior to treatment pain
sensitivity was assessed by applying an inflatable blood-pressure cuff to the left calf. A tonic 6-minute pressure was
applied at a pre-determined pain rating of 40 (scale of 0 to 100), after which pain ratings were recorded for initial, middle,
and last 2-minute segment. Temporal summation index (TSI) of pain was calculated by performing subtraction of the
final pain rating minus the initial pain rating, thus higher scores indicate greater TSI. Self-reported baseline expectancy
was assessed with an 11-point Likert scale (from 0 to 10) asking participants: ‘How much do you expect acupuncture
treatment will relieve your fibromyalgia pain?’ Brief Pain Inventory (BPI) scores for pain severity were assessed prior to
and following treatment and percent change in BPI pain severity (pBPI) was taken as an indicator of treatment effect.
Pearson’s correlations between pBPI and baseline temporal summation or expectations were performed separately
for EA and ML groups. A General Linear Model (GLM) was constructed to test differences in temporal summation and
expectations in predicting pBPI across groups. A Grubb’s test was applied to identify outliers. A p-value < 0.05 was
considered significant.

Results: One subject was excluded with an outlying pBPI score. Lower baseline temporal summation was significantly cor-
related to greater improvements in pain in the EA group (r=0.393, p=0.024) but not ML group (r=-0.21, p=0.218). 15.4% of
the change in BPI is accounted for by the baseline temporal summation score (r2=0.154). A GLM showed a significant group
X temporal summation interaction with predicting pBPI (b=0.009, SE=0.004, p=0.014). Baseline expectations of acupunc-
ture treatment had no impact on response to EA (r=0.021, p=0.908) or ML (r=0.077, p=0.654) treatment, with a non-
significant group X expectations interaction (p >0.50).

Conclusion: This study shows support for using a quantitative sensory testing metric, TSI, but not expectations, to
determine optimal acupuncture treatment for fibromyalgia pain. This study suggests that individuals with FM with
greater temporal summation of pain may not respond well to EA. In the future, operationalization of point-of-care TSI
measures could be implemented to predict responsiveness to acupuncture treatment in fibromyalgia patients treated
clinically.Disclosure: A. Murphy, None; H. Buchtel, None; E. Zhan, None; S. Harte, Aptinyx, Inc; I. Mawla, None;
E. Ichesco, None; T. Larkin, None; V. Napadow, Cala Health, Inc; R. Harris, None.
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Distinctive Alterations in the Functional Anatomy of the Cerebral Cortex
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Background/Purpose: Fibromyalgia is a primary pain sensitization disorder showing augmented pain sensitivity with no
apparent origin. In contrast, secondary sensitization often occurs in knee osteoarthritis patients in the form of lower pain
thresholds an regional spreading of pain originally related to the peripheral damage. We hypothesized that primary and sec-
ondary pain sensitization would show a different repercussion on the cerebral cortex functioning with more alteration in the
nociceptive system in the case of knee osteoarthritis and in cortical areas integrating general sensory information in fibromy-
algia. We aimed at assessing the functional repercussions of pain sensitization in the cerebral cortex in sensitized knee oste-
oarthritis and fibromyalgia patients using novel local connectivity measures.

Methods: A total of 65 pain-sensitized knee osteoarthritis patients, 101 fibromyalgia patients and 60 healthy control sub-
jects were examined using resting state functional MRI. Iso-distance average connectivity (IDAC) measures were estimated
to map local, short-distance functional alterations in the cerebral cortex (1).

Results: In osteoarthritis, weaker local connectivity was identified in the insula, which is a cortical area processing important
aspects of the brain response to painful stimulation. In contrast, fibromyalgia patients showed weaker connectivity in the
sensorimotor cortex extensively affecting the cortical representation of the body (Figure 1).

Conclusion: In osteoarthritis, weaker insular cortex connectivity is compatible with reduced neural activity during met-
abolic recovery after repeated activation. In the fibromyalgia neurophysiological context, weaker connectivity may bet-
ter express both reduced neural activity and increased excitability, particularly affecting the sensorimotor cortex in
patients with spontaneous body pain. Such a combination is compatible with a central gain enhancement mechanism,
where low sensory tolerance results from the over-amplification of central sensory reception to compensate a presum-
ably weak sensory input. We propose that deficient proprioception could be a factor contributing to weak sensory
input.

Figure 1. Main between-group differences in local functional connectivity IDAC measures in osteoarthritis and fibromyalgia patients versus their
respective control groups. All the identified alterations were in the direction of weaker connectivity in the patient condition.
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Background/Purpose: Inhibition of structural joint damage progression is a key outcome measure in RA clinical trials. This
can be assessed by progression of joint erosion score (ES) and by an increase in the number of erosive joints (EJ). We eval-
uated the effects of subcutaneous (SC) abatacept (ABA) treatment over 52 weeks (wks) on structural damage using these
measures as well as clinical response in MTX-naive ACPA+ patients (pts) with early RA in a phase 3b study (AVERT-2;
NCT02504268).1

Methods: ACPA+ pts with early RA (ACR/EULAR 2010)2 were randomized to SC ABA 125 mg once weekly or SC ABA pla-
cebo (PBO), both with oral MTX for 56 wks. In this post hoc analysis, all study pts with X-rays (baseline [BL] and wk 52) and
select clinical outcomes available were included. BL and wk 52 X-ray data were evaluated; EJ was assessed and graded by
blinded central readers for ES using modified total Sharp/van der Heijde score.3 For ES, average scores from 2 independent
radiologists were calculated; for EJ, data from all joints identified by either of the 2 raters were included. Changes from BL ES
and EJ (≤ 0 [non-progressors] and > 0 [progressors]) were compared in ABA +MTX vs PBO +MTX treatment arms. In addi-
tion, clinical outcomes (Simplified Disease Activity Index [SDAI] remission [≤ 3.3], DAS28 [CRP] < 2.6, and clinical improve-
ment [≥ 80% improvement in SDAI or DAS28 (CRP)])4 were assessed at wk 52.

Results: The proportions of progressors by ES and EJ scoring were higher in the PBO + MTX vs the ABA + MTX arm (ES,
55.5 vs 38.6%; EJ, 47.6 vs 33.3%; respectively; Table 1A and 1B). The proportion of ES progressors was slightly higher (-
Table 1A) than EJ progressors (Table 1B) in both arms. Over 52 wks, progression of structural damage from BL was
numerically higher in the PBO + MTX vs the ABA + MTX arm among progressors (mean ES, 3.1 vs 1.9; mean EJ, 2.9 vs
2.1; respectively) and all pts (mean ES, 1.5 vs 0.5; mean EJ, 1.2 vs 0.4; respectively) (Table 1A and 1B). In the ABA +
MTX arm, clinical outcomes were similar for progressors and non-progressors for both ES and EJ. In the PBO + MTX
arm, clinical outcomes were better in non-progressors vs progressors, and were larger with ES than EJ (differences: ES,
10–23%; EJ, 5–18%; respectively; Table 1A and 1B).
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Conclusion: In ACPA+ pts with early RA, abatacept provided similar clinical efficacy in pts with and without progression of
structural damage. In contrast, in pts treated with MTX alone, the progression of structural damage over 52 wks was asso-
ciated with worse clinical outcomes. Structural and clinical response rates were generally consistent between ES and EJ
methodologies. Abatacept + MTX was more effective than MTX alone in reducing the progression of structural damage over
52 wks.

1Emery P, et al. Arthritis Rheum 2018;70:abs563.
2Aletaha D, et al. Arthritis Rheum2010;62:2569–2581.
3van der Heijde D. J Rheumatol2000;27:261–263.
4Smolen J, et al. Arthritis Res Ther 2019;21:231–239.

Medical writing: Fiona Boswell (Caudex), funded by Bristol Myers Squibb.
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Background/Purpose: Recent data has shown the presence of nailfold architecture abnormalities in type 2 diabetes melli-
tus (T2DM), the changes has been associated with uncontrolled disease. The purpose was to identify by nailfold capillaro-
scopy the microvascular changes in patients with T2DM.

Methods: Observational, descriptive and prospective study which included patients with T2DM. Capillaroscopy was per-
formed with DinoLite capillaroscope in the 4th and 5th digit of the non-dominant hand. Data analysis was performed in SPSS
v22.

Results: The study included 100 patients with T2DM. Female in 51% [51] and male 49% [49] with a mean age of 60.13
±16.51 [22-92]. Race/ethnicity was reported as Hispanic 59% [59], white 31% [31], African American 5% [5], Asian 4%
[4] and Native American 1% [1]. The mean age of diagnosis of T2DM was 16.4±14.0, HgbA1c 7.8±2.04 [4.8-14.7] which
represented that 73% [73] were uncontrolled. Smoking habit was seen in 21% [21]. Comorbidities included hypertension
67% [67], hyperlipidemia 79% [79], retinopathy 21% [21] and nephropathy 18% [18].

Capillary visibility was good in 65% [65], poor 33% [33] and none 2% [2]. Architecture was altered in 64%. Decreased den-
sity was seen in 58% [58], avascular areas 50% [50], giant capillaries 40% [40], ramified capillaries 31% [31], microhemor-
rhages 8% [8], scleroderma pattern (SD) 9% [9], tortuous capillaries 79% [79], crosslinked 79% [79] and ectasia 64% [64].
The average of apical capillary diameter was 54.3±2.37 [31.41-70.57].

The uncontrolled group 73% [73] showed more presence of abnormalities in comparison with the controlled group 27%
[27]. The architecture was altered in 74% [54], decreased density 66% [48] (p=0.001), avascular areas 58%
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Diabetes Mellitus pattern: decreased density, tortuous capillaries, enlarged capillaries, micro-hemorrhages and avascular areas.

Capillaroscopy abnormalities among groups
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[42] (p=0.007), ectasias 69% [50] (p=0.052), microhemorrhages 10% [7] (p=0.368), tortuous 87% [63] (p=0.075), cross-
linked 81% [59] (p=0.232) and SD pattern 11% [8] (p=0.000). The changes were even more noticeable when compared
to the healthy control group (Figure 1).

A control group was selected, it included 50 healthy subjects. Female in 44% [22] and male 56% [28] with a mean age of
45.16±15.5 [23-76]. Race/ethnicity was reported as Hispanic in 82% [41] and white 18% [9].

Capillary architecture was altered in 5% [10] and normal pattern in 90% [10]. Avascular areas were seen in 3% [6], ramified
capillaries 16% [8], ectasia 18% [9], tortuous 70% [35], crosslinked 54% [27] and microhemorrhages 2% [1], no giant
capillaries and SD pattern was seen. Average of apical diameter was 41.35±8.32 [20.31-59.72].

Conclusion: The overall architecture was altered in 64%, the capillaroscopy diabetes mellitus pattern included reduced
density, tortuous, crosslinked and ramified capillaries (Figure 2). The changes were higher in the uncontrolled group. These
findings are similar to changes seen in patients with rheumatologic diseases, further studies are needed to compare those
two groups in the future.

Disclosure: G. Maldonado, None; A. Chacko, None; D. Franco, None; L. Robles, None; D. Navarrete, None;
M. Ionescu, None; Z. Aouhab, None.
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Background/Purpose: Interstitial lung disease (ILD) in Systemic sclerosis (SSc) is a major contributor of morbidity and mor-
tality. CXCR4/CXCL12 axis has been implicated in the pathogenesis of pulmonary fibrosis. In this pilot study, we character-
ize the CXCR4 expression in lung parenchyma using 68Ga-Lympholeucin (CPCR4 trifluoroacetate) and peripheral white
blood cells using PET/CT and flow cytometry.

Methods: In this cross-sectional study, we included SSc patients having active (n=14) and stable(n=3) ILD based on the
duration, clinical and radiological progression, and FVC decline. 68Ga-Lympholeucin uptake in lung parenchyma was quan-
tified in these 17 SSc-ILD patients and compared to the diseased controls without lung parenchymal involvement. Lung
parenchyma was divided into 22 regions of interest (ROI) on PET/CT, drawn in the dorsobasal, middle and apical regions
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of the lung and individual areas were quantified for CXCR4 expression using SUVmean and compared to the controls. Flow
cytometry was performed in 16 patients to quantify CXCR4 expression on CD4+ T cell, CD8+ T cell, CD14+ monocytes and
CD19+ B cells, and compared with healthy controls.
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Results: SSc-ILD patients underwent 68Ga-Lympholeucin PET/CT imaging showed significant SUVmean uptake in the lung
parenchyma compared to controls. Most significant areas of uptake were noted in the dorsobasal regions of lung. Also, sig-
nificantly higher CXCR4 uptake in the areas of ground glass (P< 0.001), reticulation (P< 0.001) and reticulation with architec-
tural distortion (P< 0.001) opacities as compared to normal regions. Higher proportion of CD4 (83.83±7.99 vs 60.28±12.20;
P< 0.001) and CD8 (67.67±14.4 vs 43.67±12.59; P=0.003) cells in SSc-ILD patients showed CXCR4 expression as com-
pared to controls.

Conclusion: 68Ga-Lympholeucin PET/CT is a good imaging modality to quantify CXCR4 expression in lung parenchyma of
SSc-ILD patients. Increased CXCR4 expression in the lung parenchyma using PET/CT and peripheral T cells could be used
as a biomarker of disease activity and assessment of response to therapy.

In patient with stable disease, transaxial CT images (A) showing reticular opacities with subpleural sparing and areas of architectural distortion with
increased tracer uptake on the fused PET/CT images (B). Reformatted sagittal CT (C) and fused PET/CT (D) images showing the changes confined
predominantly to the basal zones with relative sparing of the upper lobes. In patient with active disease, (E) showing reticular opacities and areas of
patchy consolidation and ground glassing with increased tracer uptake on the fused PET/CT images (F). Reformatted sagittal CT (G) and fused
PET/CT (H) images showing similar changes predominantly in the posterior lung fields with focal areas of architectural distortion In control patient,
transaxial (I) and reformatted sagittal CT images (J) showing no abnormality on the bilateral lung fields with no abnormal tracer uptake in the lung
fields on the fused PET/CT images (K,L).
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Representative flow diagrams showing gating strategy for CXCR4 expression: a) Gating of lymphocytes on FSC and SSC dot plot and monocytes
were gated on cluster present between lymphocytes and granulocytes , b) showing CD3+ T cells as P2, CD19+ B cells as P3, c) showing CD4+ T
cells as P4 and CD4- CD3+ (CD8 T cells) as P5 d) Showing CD14+ monocytes as P9, (e,f,g,h) showing CXCR4 expression on CD4+ T cells as p6,
CD8+ T cells as p7, CD19+ B cells as p8 and CD14+ monocytes as p 10, respectively.
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Background/Purpose: Effusion-synovitis (ES) on knee MRI has been identified as an important biomarker of OA. Semi-
automated software methods offer objective measurements of ES volume on MRI, but efficiency is crucial, especially for
studies involving many MRIs. We developed a quantitative measurement of ES using the single axial slice with the largest
area of ES, evaluated the reliability of the new single-slice quantitative measurement of ES, and correlated this measurement
of ES with the previously validated method based on multi-slice quantitative measurement of ES and with a validated semi-
quantitative scoring of ES to demonstrate that the single-slice ES method is a valid substitute.

Figure 2: Coordinated software system and effusion-synovitis measurement method used to generate effusion-synovitis shadings and subre-
gional divisions and verify/revise areas of fine detail. Original slice shown in bottom left corner; preview of shadings and regions generated in top
left corner; active program in top right corner; magnifier on cursor below active program.

Figure 1: Diagram of mouse displaying 20 software functions programmed as buttons that can be performed rapidly to generate effusion-synovitis
shadings and subregional divisions.
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Methods: OAI participants with radiographic OA (i.e., Kellgren-Lawrence [KL] 2,3) in at least 1 knee at baseline with prior
semi-quantitative assessment of ES by a MSK radiologist were randomly selected (n=50 knees; 1 knee per participant). Four
non-expert readers were trained to use custom semi-automated software and a programmed multi-button mouse (see
Figure 1) to measure ES volume on 3T MRI (see Figure 2) under the direction of a MSK radiologist, and then read scans from
the KL 2,3 sample blinded to prior assessments (twice for 3 readers; once for 1 reader). Intra- and inter-reader reliability was
evaluated based on intraclass correlation coefficients (ICC) from a linear mixed model with random effects for knee, reader,
and interaction between knee and reader. We assessed agreement with the mean absolute difference (MAD). In a subset of
the FNIH study (n=301), one reader measured single-slice ES volume, blinded to the prior multi-slice quantitative measure-
ments of ES. We estimated the Spearman correlation coefficient between single-slice and multi-slice volume of ES in the
FNIH subset. Validity was evaluated based on Spearman correlation between single-slice ES volume and semi-quantitative
ES MRI Osteoarthritis Knee Score (MOAKS) in the KL 2,3 sample and the FNIH subset. 95% confidence intervals (CI) were
generated from bias-corrected and acceleration-adjusted bootstrap.

Results: In this sample of KL 2,3 knees, the mean single-slice ES volume was 312.8 mm3 with standard deviation 218.4 mm3.
The intra-reader ICCwas 0.96 (95%CI 0.93-0.97) and inter-reader ICCwas 0.90 (95%CI 0.87-0.95); the intra-reader MADwas
36 mm3 (95%CI 28-44) and inter-reader MAD was 61 mm3 (95%CI 48-75). The estimated correlation between single-slice
and multi-slice ES volume was 0.75 (95%CI 0.68-0.81; Figure 3). Correlation between single-slice ES volume and MOAKS
ES was 0.62 (95%CI 0.39-0.79) in the KL 2,3 sample and 0.67 (95%CI 0.59-0.73) in the FNIH subset (Figure 4A), while corre-
lation between multi-slice ES volume and MOAKS ES was 0.74 (95%CI 0.68-0.79) in the FNIH subset (Figure 4B).

Conclusion: The more efficient single-slice quantitative measurement of ES had excellent intra-and inter-reader reliability
with non-expert readers, and good correlation with both the multi-slice quantitative ES measurement and MOAKS semi-

Figure 3: Single-slice vs multi-slice measurement of effusion-synovitis volume. Figure 4A: Single-slice effusion-synovitis volume vs semi-
quantitative MOAKS effusion-synovitis scores; 4B: Multi-slice effusion-synovitis volume vs semi-quantitative MOAKS effusion-synovitis scores.
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quantitative assessment of ES. Single-slice quantitative measurement is an efficient surrogate for multi-slice assessment,
having shown similar validity based on comparison to semi-quantitative scoring by experienced MSK radiologists.

Disclosure: G. Gilles, None; A. Vohra, None; C. Caruso, None; D. Robles, None; M. Taljanovic, None; J. Duryea,
None; E. Ashbeck, None; E. Bedrick, None;K. Kwoh, Express Scripts, Kolon TissueGene, Avalor Therapeutics, Cum-
berland Pharmaceuticals, Regeneron, LG Chem, Novartis, AbbVie/Abbott, GlaxoSmithKlein(GSK).
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Background/Purpose: Studies have showed that an increased ultrasound (US) muscle echogenicity indicating fatty
replacement/fibrosis of muscle tissue may represent an early indicator of muscle involvement associated with sarcopenia
in patients with rheumatic diseases. The lack of a standardized approach for the US evaluation of muscle echogenicity,
and the little evidence supporting its reliability, represent the main limitations to the application of this US method in the
assessment of muscle involvement in patients with rheumatic diseases. In a recent study, our research group has developed
a visual semi-quantitative scale for the evaluation of muscle echogenicity (Figure 1), which showed the ability to discriminate

Figure 1. Ultrasound visual semi-quantitative scale for the assessment of muscle echogenicity Legend. Grade 0=normal (i.e., normal hypoechoic
muscle); Grade 1=mild (i.e., increased echogenicity in less than 1/3 of muscle tissue); Grade 2=moderate (i.e., increased echogenicity in more than
1/3 but less than 2/3 of muscle tissue); Grade 3=severe (i.e., increased echogenicity in more than 2/3 of muscle tissue). f: femur; rf: rectus femoris
muscle; vi: vastus intermedius muscle. See for reference: Di Matteo A, Smerilli G, Cipolletta E, et al. Muscle involvement in systemic lupus erythe-
matosus: multimodal ultrasound assessment and relationship with physical performance. Rheumatology (Oxford). 2022;25:keac196.
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between healthy subjects and SLE patients and to potentially identify patients with a clinically relevant muscle involvement
(i.e. patients with impaired physical performance and reduced grip strength). The objectives of this study were to explore,
in a large group of physicians who routinely perform musculoskeletal US, the reliability of the visual US semi-quantitative
scale for muscle echogenicity which was recently developed by our research group. In addition, to investigate the reliability
of a quantitative visual scale for muscle echogenicity (from 0 to 100, ‘VAS echogenicity’). Finally, to study the correlation
between the semi-quantitative scale and VAS echogenicity, and their correlation with a software for the analysis of images
echo-intensity (ImageJ).

Methods: Forty-two rheumatologists and 2 radiologists from 13 countries participated in this web-based exercise. Partici-
pants were asked to assess quadriceps muscle echogenicity in 80 static images and 20 clips according to the visual
semi-quantitative scale (0=normal, 1=mild, 2=moderate, 3=severe) and a continuous quantitative measurement (‘VAS
echogenicity’; 0=black to 100=white). Images were acquired in 64 consecutive patients with different rheumatic diseases
and 8 healthy controls. The same assessment was repeated (at least >8 weeks after the first evaluation) to calculate the
intra-observer reliability. Muscle echogenicity was also calculated by a research assistant using ImageJ blind to the partici-
pant’s evaluations. Inter and intra reliability were assessed by means of Light’s Kappa and correlations through Kendall’s
Tau and Pearson’s Rho coefficients, as appropriate.

Results: As shown in Table 1, the semi-quantitative scale showed a moderate inter-reliability [Light’s kappa=0.57
(0.56-0.58), PABAK=0.58 (0.57-0.59) and a substantial intra-reliability [Cohen’s kappa=0.70 (0.67-0.72), PABAK=0.71
(0.68-0.73)]. Lower reliability results were obtained for the single grades of the scale. The reliability of ‘VAS echogenicity’
was high both in the inter-reliability and intra-reliability assessment [ICC=0.80 (0.75-0.85) and ICC=0.88 (0.88-0.89), respec-
tively]. A significant correlation was found between the semi-quantitative scale and VAS echogenicity (Tau=0.86), and
between these two visual scales and imageJ analysis (Tau=0.76 and Rho=0.89, respectively).

Table 1. Reliability results of the visual semi-quantitative scale for muscle echogenicity. Legend. AA: absolute agreement.
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Conclusion: US muscle echogenicity should be regarded as a reliable tool for the evaluation of muscle involvement in
patients with rheumatic diseases.
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Background/Purpose: Musculoskeletal ultrasound (MSK-US) provides valuable information on disease phenotype in pso-
riatic arthritis (PsA). While age and sex are important determinants of health, limited information exists regarding their impact
on PsA phenotype. The aim of the study is to explore the effect of age group [younger (< 50 years) and older (50+ years)] and
sex on the type, extent, and location of inflammation in PsA as characterized by MSK-US.

Methods: Consecutive patients with active peripheral PsA who were about to start systemic therapy were included. All
patients met the CASPAR criteria for PsA. A comprehensive ultrasound assessment of the extent of inflammation in 64 joints,
34 tendons, and 16 entheses was performed. The extent of B-mode and Doppler abnormalities were scored using semi-
quantitative scores and summarized as global inflammatory scores in the following domains: enthesitis, peritendinitis, teno-
synovitis, and synovitis. Global inflammatory scores by joint area were also assessed. Multivariable regression analyses were
used to explore the effect of age group and sex on ultrasonic features, controlling for PsA duration, smoking, and BMI.

Results: 86 PsA patients were included in the study (42 females [48.8%], 54 [62.8%] young). Overall, clinical disease activity
measures, medication use, and demographics were comparable between the sex and age groups, except for a lower prev-
alence of dactylitis and inflammatory axial symptoms in the older group. In contrast, sonographic features differed in several
domains between young and older patients. Older patients had higher total synovitis scores and higher synovitis in small
joints (fingers, toes, and wrists) but not the large joints. Older patients also had higher inflammatory and structural enthesitis
scores (Table 1). Sonographic features of inflammation were by and large similar between male and female patients, except
for lower inflammatory enthesitis scores in females (Table 2).
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Conclusion: Older age is associated with more severe inflammation in the joints and enthesis in PsA. These abnormalities
may represent more intense immune responses in older patients, differences in disease pathogenesis, and possible osteo-
arthritic changes associated with aging.

Table 1. Comparison of ultrasonic scores between younger (<50) and older patients (50+). Multivariable regression analysis adjusted for sex, PsA
duration, smoking, and BMI. Regression models used standardized scores.
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Table 2: Comparison of ultrasonic scores between female and male patients. Multivariable regression analysis adjusted for age, PsA duration,
smoking, and BMI. Regression models used standardized scores.
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Background/Purpose: Prevalence of subclinical inflammatory lesions is high in patients with cutaneous psoriasis and con-
stitutes a -risk constellation for the development of psoriatic arthritis (PsA)1. However, reliable identification of patients at risk
for the transition to PsA remains a challenge, as no molecular marker for progression has yet been identified. 68Ga-labelled
selective inhibitor of fibroblast activation protein-α (68Ga-FAPI-04) PET-CT imaging is an advanced imaging modality, which
uses a radiotracer targeting fibroblast activation protein, allowing the in vivo and non-invasive visualization of fibroblast activ-
ity2. Since synovial and entheseal fibroblasts are abnormally activated in PsA3, we speculated that psoriasis patients at risk
for developing PsA could be reliably identified by 68Ga-FAPI-04 PET-CT.

Purpose: To identify patterns of 68Ga-FAPI-04 PET-CT activity associated with an increased risk of developing PsA in a lon-
gitudinal cohort of patients affected by cutaneous psoriasis.

Methods: A small cohort of patients with cutaneous psoriasis without any clinical signs of PsA (no arthritis/enthesitis/dacty-
litis/axial involvement) underwent 68Ga-FAPI-04 PET-CT and were followed-up prospectively to assess the development of

Table 1 – Patient demographic and clinical characteristic at baseline and follow-up SD: standard deviation; IQR: interquartile range; PsO: psoriasis;
PsA: psoriatic arthritis; CASPAR: classification criteria for psoriatic arthritis; CCP: cyclic citrullinated peptide; TJC: tender joint count; SJC: swollen
joint count; CRP: C-reactive protein; BASMI: Bath ankylosing spondylitis metrology index; LEI: Leeds enthesitis index; SPARCC: Spondyloarthritis
Research Consortium of Canada; MASES: Maastrich Ankylosing Spondylitis Enthesitis Score; MTX: methotrexate; TNFi: tumor necrosis factor
inhibition; IL17i: interleukin 17 inhibition; IL12/23i; interleukin 12/23 inhibition, PDE4i: phosphodiesterase 4 inhibition; JAKi; JAK inhibition.
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PsA according to the CASPAR criteria. At baseline and follow-up all patients received clinical investigation for the presence
of musculoskeletal disease (tender/swollen joint count (66/68), clinical assessment of 29 entheseal sites, assessment of
dactylitis and of clinical symptoms of inflammatory back pain). In addition, skin disease-specific characteristics (disease
duration, psoriasis subtype, presence of nail and scalp involvement) were recorded. 68Ga-FAPI-04 PET-CT images were
assessed for the presence of radiotracer uptake at synovial and entheseal sites. Increased radioactivity compared with the
background uptake was defined as being positive.

Results: Ten psoriasis patients (6 women/4 men) received 68Ga-FAPI-04 PET-CT (Table 1). Seven patients showed 68Ga-
FAPI-04 uptake at synovio-entheseal sites (finger joints, shoulders, knees, tarsus, lumbar facet joints and interspinous liga-
ments, greater trochanter, ischial tuberosity). Six (85.7%) patients with synovio-entheseal 68Ga-FAPI-04 uptake progressed
to PsA. The median PsA-free survival time was 207 (160-240) days (Figure 1). All three patients with a negative imaging
developed no signs of PsA after a median follow-up of 301 (301-489) days.

Conclusion: The presence of articular fibroblast activation in psoriasis patients is associated with an increased risk of devel-
oping PsA. Fibroblast activity detected by 68Ga-FAPI-04 PET-CT could be a potential molecular biomarker for defining
patients at high risk for transition to PsA. However, as the size of this cohort of psoriasis patients is very small further analyses
will be necessary to corroborate these findings.

Disclosure: F. Fagni, None; D. Simon, None; A. Kleyer, None; K. Tascilar, Gılead, AbbVie/Abbott, UCB, Eli Lilly;
J. Taubmann, None; S. Bayat, None; I. Minopoulou, None; M. Yalcin Mutlu, None; A. Atzinger, None; T. Kuwert,
None; G. Schett, None; C. Schmidkonz, None.
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Reduced Inflammation Following 4-weeks TNF-α Inhibitor Treatment
Restore Aberrant Cerebral Pain Processing in Rheumatoid Arthritis
Patients: A Randomized Double-Blind Placebo-Controlled fMRI Study

Angelica Sandström1, Peter Fransson2, Reem Altawil3, Eva Kosek4 and Jon Lampa3, 1Athinoula A. Martinos Center for
Biomedical Imaging, Massachusetts General Hospital, Harvard Medical School, Boston, MA; Department of Clinical
Neuroscience, Karolinska Institutet, Stockholm, Sweden; Department of Neuroradiology, Karolinska University Hospital,
Stockholm, Sweden; Department of Radiology, Massachusetts General Hospital, Boston, MA, 2Department of Clinical
Neuroscience, Karolinska Institutet, Stockholm, Sweden; Department of Neuroradiology, Karolinska University Hospital,
Stockholm, Sweden, 3Department of Medicine, Rheumatology Unit, Center for Molecular Medicine (CMM), Karolinska
Institutet, Stockholm, Sweden; Department of Gastroenterology, Dermatology and Rheumatology, Karolinska University
Hospital, Stockholm, Sweden, 4Department of Clinical Neuroscience, Karolinska Institutet, Stockholm, Sweden;
Department of Neuroradiology, Karolinska University Hospital, Stockholm, Sweden; Department of Surgical Sciences/
Pain Research, Uppsala University, Uppsala, Sweden

Figure 1 – Kaplan–Meier plots of PsA-free survival according to the presence or absence of any synovio-entheseal 68Ga-FAPI-04
uptake (p<0.01).
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Background/Purpose: The purpose with this study was to investigate whether the effects of a 4-week treatment with ada-
limumab (Humira™) could change previously reported aberrations in cerebral pain processing in patients suffering from
rheumatoid arthritis (RA). Secondary aims were to identify pre-treatment markers in cerebral pain processing that potentially
could predict the treatment response in RA patients.

Methods: RA patients were recruited through the rheumatology clinic at the Karolinska University Hospital. The study was
registered at clinical trials.gov NCT01197144. Pre-treatment RA baseline task-based functional magnetic resonance imag-
ing (fMRI) data and brain connectivity compared to healthy subjects have earlier been published (Flodin et al, Front in Hum
Neurosci 2016; Sandstrom A, BBI 2019). To our knowledge, the current study comprises the largest fMRI sample size of
RA patients (n = 27) to investigate the effects of TNF-α blockade on cerebral pain processing, as well as the first to use a ran-
domized, double-blind, placebo-controlled design (Adalimumab (ADA) n = 14; Placebo (PBO) n = 13). Individually calibrated
pressure pain stimuli were applied at the most inflamed interphalangeal joint, left hand, before and following treatment with
ADA (40 mg s.c. every other week) or placebo injections. The fMRI analysis comprised a full factorial design to test interac-
tions between [group x painful stimulus pre and post treatment] and its correlational relationship with relevant clinical param-
eters. All 2nd level analyses were adjusted for age and corrected for for multiple comparisons FWE < .05. The ADA treated
group was divided into the lowest (n = 7, < /= 0.8 improvement in DAS28 ESR) and highest (n = 7, ( >0.8 improvement in
DAS28 ESR) responding ADA treated RA patients. The 2nd level 2 sample t-test was performed on contrast ADA HIGH
vs. ADA LOW [PainOnlyPre]*ESROnlyPre.
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Results: The clinical results of 4 weeks ADA/PBO treatment are displayed in table 1. Concerning effects on cerebral pain
processing, fMRI pre/post comparable analysis using erythrocyte sedimentation rate (ESR) as a covariate revealed an inter-
action between Group[ADA vs. PBO] x Pain[Pre vs. Post]*ESR[Pre vs. Post]. Following treatment, the ADA treated group
exhibited decreased brain activation correlating with post-treatment ESR levels in cerebellum, right postcentral gyrus
(S1) and right posterior midtemporal gyrus/inferior parietal lobe (IPL) compared to the PBO group. Conversely, the PBO
group exhibited increased brain activation in left postcentral gyrus correlating with ESR levels, compared to the ADA group
(figure 1).Within the ADA group, HIGH >LOW responders had statistically significantly more brain activation in R S1 prior to
treatment initiation (baseline) in the right precentral gyrus ([MNI 30 -28 66]; t = 6.39; z-value = 4.05; PFWE = 0.033) (figure 2).

Conclusion: The current results support that TNF inhibitors do not only modulate peripheral inflammation, but also directly
or indirectly influence cerebral pain processing. Moreover, our data implicate that the BOLD signal can be used as a potential
marker for predicting clinical responses to therapeutic interventions in RA patients and other forms of inflammatory arthritis.

Figure 1 Illustrating increased pain-related brain activation following treatment in placebo (PBO) > Adalimumab (ADA) treated RA patients and its
correlation with post treatment ESR levels (i.e. PBO>ADA[PainPost]*ESRPost). The higher ESR levels in the PBO group following treatment corre-
lated with increased pain-related brain activation. Y-axis’ demonstrate unscaled beta weights adjusted for age. X-axis’ demonstrate post treat-
ment ESR levels adjusted for age. ADA = Adalimumab; RA = rheumatoid arthritis; ESR = erythrocyte sedimentation rate
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Assessment of Common Femoral Vein Intima-Media Thickness by
Ultrasound in Behçet’s Disease: Comparative Study of Patients with or
Without Vascular Involvement in a National Referral Center
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Background/Purpose: Clinical vascular involvement is present in up to 40% of patients with Behçet’s disease (BD).
Increased venous wall thickness assessed with ultrasound (US) has been reported in BD. However, it remains unclear if

Figure 2 Prior to treatment initiation, the highest ADA responders (n = 7) had significantly more pain-related brain activation within the primary
somatosensory cortex (S1) compared to the lowest responding ADA treated RA patients (n = 7) (i.e. ADAHIGH>ADALOW[PainPRE]). ADA = Ada-
limumab; RA = rheumatoid arthritis
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US findings correlate with vascular involvement in BD. Our aim was to assess vascular Doppler US findings in patients with
BD with and without clinical vascular manifestations.

Methods: Observational study of unselected consecutive patients with BD assessed in a national referral center, from
March 2021 to May 2021. All patients fulfilled the 2014 ICBD criteria. They were evaluated sequentially with a scheduled
clinic visit after signing an informed consent Demographic and clinical variables were collected. Patients were considered
to have vascular involvement if they had history of deep vein thrombosis, pulmonary thromboembolism, superficial thrombo-
phlebitis, arterial thrombosis (peripheral arterial thrombosis, stroke, transient ischemic attack), aneurysms, acute myocardial
infarction or Raynaud’s disease. Wall thickness of bilateral common femoral vein was measured by assessing the intima-
media thickness (IMT) with a high-resolution Doppler US. Statistical analysis was performed with SPSS. Student´s t test or
Mann-Whitney U test was used to compare continuous variables, and Chi-squared test or Fisher´s exact test for categorical
variables, as appropriate.

Results: We evaluated 17 BD patients with vascular manifestations and 25 BD patients without vascular manifestations.
Main clinical and demographic characteristic are described in Table. The vascular manifestations were deep vein

Table. Demographic and clinical characteristics of patients with Behçet’s disease with or without clinical vascular manifestations.
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thrombosis (n=4), superficial thrombophlebitis (n=1), arterial aneurysms (n=2), acute myocardial infarction (n=3), arterial
thrombosis (n=1) and Raynaud’s disease (n=10). The median [IQR] value of the common femoral vein IMT was significantly
higher in patients with vascular manifestations (0.65 [0.45-0.82] vs 0.49 [0.39-0.55]; p= 0.028). A significant increase in vas-
cular manifestations was observed in patients with arterial hypertension (p=0.003). HLA B51 presence was more frequent in
patients with no vascular manifestations.

Conclusion: Patients with BD and vascular involvement present higher values of common femoral vein IMT. The assess-
ment of venous wall thickness with Doppler US constitutes a useful technique to evaluate clinical vascular involvement in
BD patients.

Disclosure: D. Prieto-Peña, UCB, Roche, Pfizer, Amgen, Janssen, AbbVie/Abbott, Novartis, Eli Lilly; A. del Peral-
Fanjul, None; B. Atienza-Mateo, AbbVie/Abbott, Roche, Pfizer, Celgene, Novartis, Janssen, UCB, Eli Lilly; V. Pulito-
Cueto, None; M. Gonz�alez-Gay, AbbVie/Abbott, Merck/MSD, Janssen, Roche, AbbVie/Abbott, Roche, Sanofi, Eli
Lilly, Celgene, Sobi, Merck/MSD;R. Blanco, Eli Lilly, Pfizer, Roche, Janssen, MSD, AbbVie, Amgen, AstraZeneca, Bris-
tol Myers Squibb, Galapagos, Novartis, Sanofi.
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Background/Purpose: Ultrasound (US) is superior to clinical examination and can be used for more accurate assessment
of joint inflammation in rheumatoid arthritis (RA). However, it is currently unknown if thermography (a safe, low cost and non-
invasive imaging modality with high feasibility for use) may be similarly useful. The aim of this study is to evaluate if thermal
imaging may help detect joint inflammation, using ultrasound imaging to indicate the status of joint inflammation at clinically
quiescent (non-swollen and non-tender) metacarpophalangeal joints (MCPJs).

Methods: Thermography and ultrasonography were performed during the same study visit at the bilateral 1st to 5th MCPJs
among RA patients who fulfilled the 2010 RA classification criteria and who did not exhibit any joint swelling and tenderness
at the bilateral MCPJs. For thermal imaging, the maximum (Tmax), average (Tavg) and minimum (Tmin) temperatures were
recorded in � C at the dorsal aspects of each MCPJ. For US, power Doppler (PD) and grey-scale (GS) joint inflammation were
graded semi-quantitatively using a 0-3 severity scale at the dorsal joint recesses of the MCPJs. The results for Tmax, Tavg,
Tmin, PD score and GS score at the 10 MCPJs were summed up to obtain the respective Total Tmax, Total Tavg, Total
Tmin, Total PD score and Total GS score per patient. The Total Tmax, Total Tavg and Total Tmin were then compared
(a) between patients who were PD positive (Total PD ≥1) versus those who were PD negative (Total PD score=0) and
(b) between patients with Total GS score ≥16 (median Total GS score) versus those patients with Total GS score < 16.
The comparative analysis were performed using the Independent Samples T Test.
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Results: In this cross-sectional study, 200 non-swollen and non-tender MCPJs were examined among 20 RA patients. The
patients’ baseline characteristics are as follows: mean (SD) age, 55.2 (12.4) years, majority were female (17/20, 85%), major-
ity were Chinese (15/20, 75%), mean (SD) disease duration of 7.04 (5.69) months, mean (SD) DAS28 of 3.29 (0.78). Com-
paring patients who were PD positive (Total PD score ≥1) versus those who were PD negative (Total PD score=0), the
differences in mean values (95% CI) for thermographic parameters including Total Tmax, Total Tavg and Total Tmin
(Table 1) were 34.88 (17.64, 52.11), 32.65 (14.41, 50.90) and 32.56 (12.95, 52.18), respectively (P-values were all
< 0.01). Comparing patients with Total GS score ≥16 (median) versus those with Total GS score < 16, the differences in
mean values (95% CI) for thermographic parameters including Total Tmax, Total Tavg and Total Tmin (Table 2) were
33.48 (14.91, 52.06), 32.69 (13.42, 51.96) and 34.42 (14.56, 54.28), respectively (P-values were all < 0.01).

Conclusion: In RA patients with non-swollen and non-tender MCPJs, temperature readings at the MCPJs were significantly
higher among patients with positive PD joint inflammation and among those with a greater degree of GS joint inflammation.
The role of thermal imaging in clarifying joint inflammation in clinically quiescent MCPJs in RA, as well as other peripheral joint
sites, warrants further investigation.

Disclosure: Y. Tan, None.

Abstract Number: 1239

The Utility of Dual-Energy Computed Tomography in the Diagnosis
of Gout

Priya Parikh1, Kim Nguyen2, Priyanka Vashisht2, Casey Reed3 and Jon Jacobson3, 1University of Cincinnati Medical
Center, Department of Internal Medicine, Cincinnati, OH, 2University of Cincinnati Medical Center, Department of
Rheumatology, Cincinnati, OH, 3University of Cincinnati Medical Center, Department of Radiology, Cincinnati, OH

Table 2. Comparative analysis of thermographic parameters for ultrasound GS joint inflammation

Table 1. Comparative analysis of thermographic parameters for ultrasound PD joint inflammation
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Background/Purpose: The diagnostic gold standard of the diagnosis of gout is joint aspiration and the identification of
monosodium urate (MSU) crystals under polarized light microscopy. However, arthrocentesis is not always a viable option,
for example if there is no effusion on exam or an adequate sample cannot be obtained. Dual-energy computed tomography
(DECT), an x-ray-based imaging technique, is a noninvasive diagnostic approach to detect MSU crystals in joints and peri-
articular tissues. The 2015 American College of Rheumatology (ACR) and the European League Against Rheumatism
(EULAR) classification criteria for gout recognize a role for DECT in the diagnosis of gout. In our retrospective study, we ana-
lyzed how DECT was utilized in a cohort of patients at the University of Cincinnati Medical Center in Cincinnati, Ohio.

Methods: The cohort in our retrospective study was screened by identifying patients who had DECT scans performed from
November 2013 to May 2022 using radiology software read by two board certified, fellowship trained radiologists with
expertise in musculoskeletal imaging. Subsequent charts of patients who also had joint aspirations were then reviewed fur-
ther. Descriptive statistics, sensitivity, specificity, positive and negative predictive values, and accuracy were calculated.

Table 2. Synovial fluid analysis and DECT scan per each joint assessed.

Table 1. Detailed characteristics and demographics of the patients.
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Results: A total of 280 DECT scans were ordered over the observation period. Arthrocentesis was done on 48 of these
patients on the same joint that was scanned by DECT. Patients with joint aspirations performed more than 21 days before
DECT were excluded from the study, leaving 16 patients who were analyzed (Figure 1). The mean (SD) age was 60 (+/-
11.0). 10 patients were male, and 6 were female (Table 1). The mean (SD) time from DECT to aspiration was 5 days (+/-
5.7). 4 of 16 patients had MSU crystals present on aspiration, of which 3 of these patients had a positive DECT scan.
12 of the 16 patients had no MSU crystals present on aspiration, of which 6 had a positive DECT scan. Two patients had
a negative fluid analysis and underwent repeat arthrocentesis within a 21-day period which identified MSU crystals
(Table 2). The sensitivity of DECT in diagnosing gout, using positive MSU crystals on aspiration as the gold standard, was
75%. The specificity was 50%, negative predictive value was 0.86, and the positive predictive value was 0.33. The accuracy
was calculated to be 0.56. When DECT was considered the standard of reference, then joint aspiration for the diagnosis of
gout was 33% sensitive and 86% specific with a 75% positive predictive value and 50% negative predictive value.

Conclusion: The utilization of DECT in the diagnosis of gout has recently emerged as beneficial due to its noninvasive,
accessible nature. Using joint aspiration as a gold standard, DECT has value in excluding gout with a high negative predictive
value. Alternatively, when using DECT as a gold standard, joint aspiration shows low sensitivity but high positive predictive
value. Although the cohort of this study was small, these findings indicate an evolving role for DECT in the evaluation of gout
perhaps when integrated after a negative joint aspiration.

Figure 1. Exclusion criteria, joint aspiration and DECT scan results.
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Background/Purpose: Autopsy reports for patients with sarcoidosis have suggested that up to 25% have cardiac involve-
ment, mostly undiagnosed. Given the limited diagnostic accuracy of endomyocardial biopsy (EMB), newer modalities are
necessary for the diagnosis of cardiac sarcoidosis (CS). Recently, several guidelines have been revised for the diagnosis of
CS, as new technologies have been developed. However, the diagnosis of cardiac sarcoidosis remains challenging.

Figure 1: PRISMA chart – Systematic review and meta-analysis for test accuracy of cardiac sarcoidosis diagnosis
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Methods: We systematically reviewed diagnostic test accuracy results in patients suspected of having CS of any age, pre-
senting to inpatient or outpatient settings. The tests of interest for establishing diagnosis in our study are cardiac magnetic
resonance imaging (CMR) and 18-fluorodeoxyglucose positron emission tomography (18F-FDG PET), EMB, and clinical
diagnosis based on internationally accepted criteria.

We searched Cochrane Central, MEDLINE, and EMBASE for eligible studies, reference lists of relevant reviews, registered
trials, and relevant conference proceedings. We included studies that reported data on diagnostic test accuracy (cohort
studies, cross sectional studies) for CS. Two investigators screened and abstracted data. Risk of bias was assessed using
QUADAS-2 and certainty of evidence using the GRADE framework. We pooled estimates of sensitivity and specificity.

Results: We systematically screened through 5960 records, of which 53 cohort studies were included for the final analysis
(Figure 1). The pooled estimates for sensitivity and specificity for CMR reported in 33 studies were 88% (95% CI 83%-91%)
and 69% (53%-81%), respectively (Figure 2). Regarding PET-CT, 37 studies reported on diagnostic accuracy, the pooled
estimated for sensitivity were 80% (95% CI 75%-85%) and 73% (95% CI 65%-80%) for specificity (Figure 3). As for EMB,
diagnostic accuracy was evaluated in 7 studies and had a pooled sensitivity of 29% (95% CI 13%-51%) (Figure 4). Certainty
of evidence varied from low to moderate, seeing the high risk of bias in regards to the reference standard, which was in most
cases based on the diagnostic criteria developed by international societies.

Conclusion: This systematic review and meta-analysis is the first study to provide accuracy estimates for different diagnos-
tic modalities for the diagnosis of CS with pooled estimates collected from over 1000 patients in over 50 studies. The results
show that the newer diagnostic imaging modalities have very promising diagnostic utility and could potentially be a safe sub-
stitute for the use of EMB to establish the diagnosis of CS. The results suggest that these modalities can be a starting point
of any diagnostic criteria used for diagnosing CS accurately.

Figure 2: Forest plot of diagnostic accuracy for CMR use in the diagnosis of Cardiac Sarcoidosis
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Figure 3: Forest plot of diagnostic accuracy for PET-CT use in the diagnosis of Cardiac Sarcoidosis
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Background/Purpose:MRI of small joints is, despite its sensitivity in demonstrating inflammation, hardly used in rheumato-
logic clinical practice. Widespread use is hampered by invasiveness, long scan-time, and consequent high costs, associated
with the recommended scan protocol, including contrast-agent enhanced and fluid sensitive-sequences. To improve the
feasibility of MRI implementation in clinical practice, we introduce a modified Dixon-(mDixon)-sequence, which does not
require contrast-agents and reduces total acquisition-time to 6-minutes. Because the reliability in relation to conventional
MRI-sequences is unknown, we determined this.

Methods: Prior to our conventional MRI protocol, including Gd-chelate enhanced T1 sequences, a coronal and axial T2
weighted mDixon acquisition, of metacarpophalangeal-2-5 and wrist-joints were made of 29 early arthritis patients. Two
readers scored osteitis, synovitis and tenosynovitis (summed as total MRI-inflammation), and erosions (all summed as total
RAMRIS). Intraclass correlation coefficients (ICCs) between readers, and comparing the two sequences, were studied.
Spearman correlations were determined.

Results: Performance between readers was good/excellent. Comparing mDixon- and conventional sequences revealed
good/excellent reliability: ICC for total MRI-inflammation score was 0.84 (95%CI:0.69-0.82), for erosions 0.88 (95%
CI:0.69-0.95), and for the total RAMRIS score 0.87 (95%CI:0.74-0.94). The scores of total MRI-inflammation, erosions
and total RAMRIS were highly correlated (ρ=0.80, ρ=0.81, ρ=0.82, respectively).

Conclusion: mDixon-MRI providing fluid sensitive and in-phase images in two planes is reliable compared to the conven-
tional extensive MRI protocol, suggesting it is accurate to detect joint-inflammation. The good correlation suggests this
can be the first step towards a patient-friendly, short and affordable MRI-protocol, which can facilitate implementation of
MRI for early detection of joint inflammation in rheumatology practice.

Figure 1: Correlation plots Legend: Spearman correlation coefficients for total RAMRIS (ρ=0.82), erosions (ρ=0.81), total inflammation score
(ρ=0.80), osteitis (ρ=0.95), tenosynovitis ρ=0.64), and synovitis (ρ=0.36).
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Background/Purpose: Juvenile Idiopathic Arthritis (JIA) is the most common chronic rheumatic disease in children. Cur-
rently, clinical evaluation of arthritis is subjective and provider dependent. Musculoskeletal ultrasound (MSUS) is an objective
imaging technique that can be used to assess joint inflammation. This study aims to validate a novel pediatric-specific MSUS
scoring system[1] for the assessment of knee arthritis.

Methods: Children with a diagnosis of JIA who received a MSUS of the knee(s) were eligible for this study. Clinical data col-
lected included knee physical examination (PE) findings, and physician- and patient- reported outcomes. A comprehensive
knee MSUS examination, including B-mode and Power Doppler (PD) mode, was performed on all participants by an Amer-
ican College of Rheumatology MSUS certified pediatric rheumatologist. MSUS images were scored by pediatric MSUS
experts, who were blinded to clinical and imaging information, as per recently published semiquantitative MSUS scoring sys-
tem (0-normal to 3-severe). For the current report, a composite MSUS score was calculated by adding the abnormal B-
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mode MSUS scores (score 2 or 3) or the abnormal PD MSUS scores (score 1, 2, or 3) from the 3 possible views of MSUS-
knee (MSUS composite score range: B-mode 0-6, PD-mode 0-9).

A subset of participants received an MRI with and without contrast of the knee immediately after MSUS performance.
MRI of the knee was scored for presence and severity of synovial thickening (ST) and joint effusion (JE) as per MRI Scor-
ing Systems. Synovial fluid (SF) was collected from a subset of participants that received a clinically indicated knee joint
injection following MSUS performance. The following biomarkers were measured to evaluate the association of MSUS
with local biomarkers of inflammation: TNFa, IL-6, IL-10, MCP-1, ANG-2, MMP-8, IFNg, IL-17a, IL-2Ra, MIG, VEGF,
IL-18 by Luminex, and S100A8/A9 by ELISA. Spearman’s Correlations were used to calculate the associations
between variables.

Results: Sixty-two children with JIA (mean age of 12.5 years) contributed 70 knee MSUS. At the time of MSUS collec-
tion, 50% of the knees had arthritis by PE. B-mode MSUS composite score moderately correlated with PE findings of
knee arthritis (Table 1). Twenty-three knee MRIs were obtained. B-mode MSUS composite score strongly correlated
with MRI determined ST and JE (Table 2). SF was collected from 12 participants following MSUS examination.
Table 3 indicates the concentration of SF biomarkers. Preliminary analysis suggests that SF levels of IL-10 (0.70, p-
0.011), IFNg (0.72, p-0.008), and MIG (0.59, p-0.04) have a significant association with the B-mode MSUS composite
score.
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Conclusion: The moderate correlation of MSUS synovitis with knee arthritis by PE and the strong correlation of MSUS syno-
vitis with contrast-enhanced MRI, suggest that MSUS provides an objective bedside assessment of knee arthritis. MSUS
has the potential to effectively inform JIA medical decision making real-time. Further work is needed to clarify the association
of MSUS with SF biomarkers of inflammation.1. Ting, T.V., et al., Novel Ultrasound Image Acquisition Protocol and Scoring
System for the Pediatric Knee.Arthritis Care Res, 2019. 71: 977-85.

Disclosure: P. Vega-Fernandez, None; T. Hennard, None; K. Rogers, None; M. Altaye, None; S. Thornton, None;
A. Sproles, None; A. Cassedy, None; A. Meyers, Amirsys/Elsevier, Pfizer; T. Ting, None.
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Background/Purpose: Conventional radiographs (CR) are the gold standard for detecting syndesmophytes in axial Spon-
dyloarthritis (axSpA), mainly because magnetic resonance imaging (MRI) is not able to detect thin bony structures due to its
slicing technique. We aimed to assess the ability and performance of detection of syndesmophytes using different slice
thicknesses on MRI and compare them with findings on CR.

Methods: MRI with T1W and STIR images with slice thicknesses of 1-6mm and CR of the lower thoracic and lumbar spine
performed on the same day were prospectively performed in 43 axSpA patients. Clinical and laboratory characteristics of the
patients from the same timepoint were available. Each vertebral corner (VC) (anterior superior and posterior, inferior anterior
and posterior) from the thoracic (Th11) to the lumbar (L5) vertebral body were assessed for the presence/absence of syn-
desmophytes but also fat lesion (FL) on MRI by two experienced readers (one radiologist and one rheumatologist) indepen-
dently. Disagreements were solved in consensus.

Results: A total of 1.204 VCs was assessed from all patients. The mean time needed for scoring the MRIs varied between
2:27 and 4:12min for the MRI thicknesses of 1-6mm, respectively. Syndesmophytes were detected in 19.3% VCs on CR
and in 38.3%, 37.5%, 34.8%, 33.7%, 31.4%, 28.7% VCs on MRI slice thicknesses of 1-6mm, respectively (p≤0.001 for
all MRI vs. CR evaluations and within MRI slice thicknesses). The anterior superior VC of L1 was the most affected site
among all vertebral corners in all MRI slice thicknesses and CRs. In thoracic spine , the anterior superior corner of T12
was the most frequently affected site in both MRI (all slice thicknesses) and CR. Although MRI could detect more syndesmo-
phytes in both lumbar and thoracic vertebrae than CR, MRI at any slice thickness could not detect 15.4%-23.2% of syndes-
mophytes detected in CR (Table). Fat lesions were detected in 38.3%, 37.5%, 34.8%, 33.7%, 31.4%, 28.7% of VC with MRI
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slice thicknesses of 1-6mm, respectively. MRI slice thickness had no role in detecting fat lesions (p >0.05 within MRI slice
thicknesses).

Conclusion: MRI of the lower thoracic and the lumbar spine at any slice thickness detected more syndesmophytes than
CR, but the best agreement and least false-positive findings on MRI based on CR as gold standard was found in the thicker
slice thicknesses. The presence of fat lesions did not influence syndesmophyte detection on MRI. These results may influ-
ence the performance of spinal MRI in identification of SpAspecific spinal lesions in daily practice.

Disclosure: K. Klavdianou, None; A. Mewes, None; S. Tsiami, None; P. Sewerin, AXIOM Health, Amgen, AbbVie,
Biogen, Bristol-Myers Squibb (BMS), Celgene, Chugai Pharma Marketing Ltd. / Chugai Europe, Deutscher Psoriasis-
Bund,, Gilead Sciences, Hexal Pharma, Janssen-Cilag, Johnson & Johnson, Lilly / Lilly Europe / Lilly Global, medi-
login, Mediri GmbH, Novartis Pharma, Onkowissen GmbH, Pfizer, Roche Pharma, Rheumazentrum Rhein- Ruhr,
Sanofi-Genzyme, Spirit Medical Communication, Swedish Orphan Biovitrum, UCB Pharma; X. Baraliakos, AbbVie,
Lilly, Galapagos, MSD, Novartis, Pfizer, UCB, Bristol-Myers Squibb, Janssen, Roche, Sandoz, Sanofi.
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Background/Purpose: There is an ongoing debate on axial involvement in psoriatic arthritis (PsA) patients. This study
reports the baseline radiographic spinal damage in PsA and SpA patients from 2 prospective multicentre cohort studies in
private and academic rheumatology practices.

Methods: PsA patients originated from the Belgian Epidemiological Psoriatic Arthritis Study (BEPAS), a prospective multi-
centre cohort involving 17 Belgian rheumatology practices. Recruitment was from December 2012 until July 2014. Patients
were included when patients fulfilled the Classification criteria for Psoriatic Arthritis (CASPAR). Radiographs of the spine were
obtained at baseline and after 2 years. Two calibrated readers evaluated radiographic damage by assessing the modified
Stoke Ankylosing Spondylitis Spinal Score (mSASSS). When assessing images, readers were blinded for time sequence,
clinical data and information from other obtained images (radiographs of the hands and feet).

Results: In total 461 patients were included in BEPAS. Mean age 52.79±12.29 years and 43.0% (n=198) were female; aver-
age disease duration was 8.5 ± 9.3 years and approximately 34% of the patients reported inflammatory axial pain. From
312 patients spinal radiographs were obtained. At baseline, the vast majority of PsA patients had an mSASSS of
0 (n=273, 87.5%), according to both readers. In 33 PsA patients (10.6%) mSASSS was 2 or more. For SpA patients, per-
centages were lower but the trend was similar (see figure 1). Though lesser patients showed abnormalities, SpA patients
with spinal damage show a higher mSASSS, therefore indicating more spinal damage then the PsA patients (p< 0.05). Both
patient groups show some outliers with high mSASSS, increasing the average mSASSS especially in the SpA cohort (mean
mSASSS = 10.3±14.91) compared to the median of 5 (IQR 2-13) in the Be-Giant and 3 (IQR 2-6) in the BEPAS cohort. Syn-
desmophytes are seen in 10.6% and 6.6% of the PsA and SpA patients, respectively. Similar to the mSASSS, SpA patients
had more syndesmophytes (mean: 4.9±5.78) compared to PsA patients (mean 2.0±1.45); p< 0.05.
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PsA patients had more often syndesmophytes located in the cervical spine; 24/33 patients (72.7%) compared to 11/33
(33.3%) patients with lumbar syndesmophytes. Syndesmophyte location was more evenly distributed in SpA patients; cer-
vical 9/14 (64.3.9%) and lumbar 10/14 (71.4%). Percentages exceed 100%, as there were patients with syndesmophytes in
both spinal segments.Erosions and especially sclerosis and squaring are uncommon in both patient groups.

Conclusion: Spinal damage is seen in approximately 10% or less of both PsA and SpA patients in these cohorts. SpA
patients show higher mSASSS values and more syndesmophytes as compared to the PsA patients. Syndesmophytes in
PsA patients are more often located in the cervical spine while the location is more equally distributed in SpA patients.

Disclosure: M. de Hooge, None; A. Ishchenko, None; A. De Craemer, None; S. Steinfeld, None; A. NZEUSSEU
TOUKAP, None; F. Van den bosch, AbbVie, Lilly, Galapagos, Janssen, Merck, Novartis, Pfizer, UCB, Amgen,
Bristol-Myers Squibb(BMS), Celgene; D. Elewaut, AbbVie, Eli Lilly, Galapagos, Novartis, UCB Pharma; R. Lories,
None; K. de Vlam, UCB, Eli Lilly, Pfizer, AbbVie/Abbott, Merck/MSD, johnson and johnson.

Abstract Number: 1245

Imaging Use and Medication Management in Giant Cell Arteritis

Aradhna Agarwal1, Reid Weisberg1, Jiby Mathew2, Andreas Reimold3 and Kyawt Shwin1, 1UT Southwestern, Dallas, TX,
2VA North Texas Health Care System/Dallas VA Medical Center, Dallas, TX, 3University of Texas Southwestern Medical
Center, Dallas, TX

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (1228–1266) Imaging of Rheumatic Diseases Poster
Session Type: Poster Session C
Session Time: 1:00PM–3:00PM

Background/Purpose: Giant cell arteritis (GCA) affects medium and large arteries. Although temporal artery biopsy (TAB)
remains the gold standard for patients with cranial GCA, patients with large-vessel GCA may not have confirmatory histo-
logic findings on TAB. The most recent guidelines recommend vascular imaging in the management of GCA to better assess
large vessels. In this study, we examine the clinical characteristics of patients with GCA, how additional imaging is currently
utilized in the diagnosis of GCA, and whether inter-disciplinary teams are associated with differences in management.

Methods: Subjects through the Dallas VAMC database from 2010-2021 were identified via ICD-9/10 codes for GCA, poly-
myalgia rheumatica, and through a TAB list from the pathology lab. Those without sufficient data to assess for ACR 1990
classification criteria for GCA were excluded. Fisher’s exact test was used to compare categorical variables among groups.
Kruskal-Wallis test was used to compare continuous variables.

Results: 209 patients were identified. 46 patients were excluded due to lack of sufficient data for ACR classification. 9.2%
were female with an average age of 68.4. Ophthalmology was the first encounter provider in 46% of cases. Only 6% of
patients had any documentation of vascular assessment (i.e., evaluation of pulses, blood pressure in both arms, listening
for bruits). Of the remaining 163 patients, 35 had a final diagnosis of GCA and 15 of these had a positive TAB (Table 1).
The most common presenting symptoms were visual symptoms (75.1%) and headache (67.2%), with significant differences
for headache seen among TAB-positive GCA, TAB-negative GCA, and non-GCA groups (p = 0.01). TAB-negative GCA
were more likely to have scalp tenderness when compared to GCA TAB-positive and non-GCA (p = 0.03). A diagnosis of
GCA was more likely to be associated with other co-existing autoimmune (AI) disease, glucocorticoid-sparing immunosup-
pressive treatment, and having a rheumatology provider (p < 0.001). Those with a rheumatology provider were more likely to
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have co-existing AI disease (< 0.001), to have advanced imaging (Figure 1) such as CTA (p = 0.05) and PET/CT (p = 0.008),
and to have glucocorticoid-sparing immunosuppressive treatment (p = 0.02) (Table 2).

Conclusion: GCA presentation is heterogenous and diagnosis is challenging. Scalp tenderness was more likely associated
with TAB-negative GCA. Vascular assessments and adjunct diagnostic imaging modalities are infrequently utilized. Rheu-
matologists are more likely to diagnose and manage patients with a coexistent AI disease, to employ more advanced imag-
ing, and to prescribe glucocorticoid-sparing treatments. Co-management among specialties may optimize management.

Table 1. A comparison of Giant Cell Arteritis (GCA) patients without a positive temporal artery biopsy (TAB) to those with a positive TAB and to
those without a final diagnosis of GCA.
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Table 2.Comparison of management and diagnosis of Giant Cell Arteritis among patients with a rheumatologist and those without a rheumatology
provider.

Figure 1. Comparison of imaging ordered in giant cell arteritis patients with a rheumatology provider versus those without a rheumatology provider
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Background/Purpose: We presented preliminary data in 2021 to support the feasibility of using a semi-quantitative chest
CT scoring system (Pediatric Rheumatologic Diffuse Lung Disease Score [PRDLDS]) to evaluate the prevalence of diffuse
lung disease (DLD) assessed by CT in pediatric rheumatologic patients. Our initial scoring data, after preliminary radiologic
training, demonstrated mild parenchymal disease and no emphysema, but high inter-rater variability for parenchymal scoring
in such patients. In addition, we noted inaccurate scoring based on the pulmonary hypertension (PHT) domain of the
PRDLDS. The purpose of this follow-up study was to determine the effectiveness to improve the diagnostic performance
of pediatric radiology scorers in evaluating lung disease in PR patients by providing more extensive training with a modified
PRDLDS scoring system without pulmonary hypertension and emphysema (MPRDLDS, Table 1).

Methods: Initially three radiologists with varying DLD scoring experience independently read 1-2 mm inspiratory chest CT
scans (96 non-contrast/24 Contrast) in 120 pediatric subjects (DG: N=42 PR patients with DLD; DCG: N=34 PR patients
without DLD; and NCG: N=44 pediatric normal control subjects with chest CT scans) from 3 medical centers (Children’s
Hospital of LA, Stanford Children’s Health, Mayo Clinic). After more extensive training with these radiologists using the
MPRDLDS, they read 60 cases of the original 120 cases (DG: N=30; DCG: N=20; and NCG: N=10). We compared the
scores before (N=120 cases) and after (N=60 cases) this training. Demographic and disease representation of the cases
was similar between the groups (Table 2).

Results:With further training, there was overall more pronounced disease detected by all readers for the DG noted from ini-
tial scoring (N=120) to the follow-up scoring (N=60); there was also no significant difference between readers for aggregate
parenchymal scores (MTPS) and total MPRDLDS (Table 3). In addition, control groups (DCG, DCG) previously evaluated to
have minimal to no DLD were now evaluated to have essentially no DLD.

Conclusion: Semi-quantitative scoring using the MPRDLDS with more extensive training is a feasible tool to detect the
extent of DLD in PR patients. Our data revealed that our PR patients have mild DLD which is primarily contributed by paren-
chymal disease. Due to the mild nature of this pulmonary disease, more extensive training of the readers with the MPRDLDS
scoring system is crucial.
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Table 3. Scoring Domains and Total Score for (MPRDLDS) Before (N=60) and After ( N=120) Training
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Background/Purpose: Utility of lung ultrasound (LUS) in evaluation of interstitial lung disease (ILD) has recently attracted
attention because of handiness and low invasiveness. The majority of previous reports dealt with systemic sclerosis (SSc)-
associated ILD, while it remains unclear how to apply LUS to clinical practice of connective tissue disease (CTD)-associated
ILD (CTD-ILD). Using a prospective registry of LUS, we examined i) whether LUS can be a substitute for a prognostic indica-
tor (ILD extent) obtained by high-resolution CT (HRCT) and ii) whether LUS has additional benefits to information obtained
from HRCT.

Methods: Patients with CTD-ILD who underwent HRCT and LUS simultaneously were selected from a single-center pro-
spective registry of LUS, based on satisfaction of at least one of classification criteria for idiopathic inflammatory myopathy
(IIM), anti-synthetase antibody syndrome (ASS), SSc, rheumatoid arthritis (RA), or mixed connective tissue disease
(MCTD); and ILD confirmed by HRCT. Total B-lines were assessed using a 4-8 MHz microconvex transducer at 14 scanning
sites. ILD extent on HRCT was semi-quantitatively assessed using an average of five sections according to Goh et al. We
used modified MRC dyspnea scale, serum KL-6 and SP-D, forced vital capacity (FVC), diffusing lung capacity for carbon
monoxide (DLCO), HRCT pattern, 6-minute walk test (6MWT) parameters, and GAP index as severity or prognostic param-
eters. Correlations were assessed using a single regression model with Pearson’s correlation coefficient (r). Multiple regres-
sion analysis was conducted to evaluate additional value of LUS in conjunction with information obtained from chest HRCT.

Results: This study enrolled 67 patients, including 29 with IIM/ASS, 25 with SSc, 10 with RA, and 3 with MCTD. LUS total B-
lines and ILD extent on HRCT were correlated with each other (r = 0.66, P < 0.001). When the correlations between these
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indices were examined in individual CTDs, SSc showed better correlation, compared with IIM/ASS (Figure 1), while there
was no difference in the correlations among patients with different HRCT morphologic patterns (Figure 2). LUS total B-lines
and ILD extent on HRCT correlated individually with modified MRC dyspnea scale, serum KL-6, FVC, DLCO, minimum SpO2

during 6MWT and GAP index, although the correlation coefficient tended to be better for HRCT (Table 1). Multiple regression
analysis revealed that there was no improvement of the correlations of ILD extent on HRCT with severity/prognostic markers
by incorporating LUS total B-lines as covariates.

Conclusion: LUS total B-lines were generally correlated with the ILD extent on HRCT in patients with CTD-ILD, especially in
those with SSc-ILD. LUS total B-lines were correlated with many ILD severity/prognostic parameters, but we failed to dem-
onstrate no additive role of LUS on top of HRCT at least in a single evaluation.

Disclosure: S. Watanabe, None; K. Yomono, None; M. Suzuki, None; N. Sasaki, None; T. Gono, Astellas, Asahi
Kasei, Boehringer Ingelheim, Bristol Myers Squibb, Chugai, Daiichi Sankyo, Eli Lilly, Janssen, Mitsubishi Tanabe,
Ono Pharmacetuicals; M. Kuwana, Boehringer-Ingelheim, Ono pharmaceuticals, Mochida, AbbVie/Abbott, Astellas,
Janssen, Bayer, Corbus, Horizon.
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Background/Purpose: St. Joseph’s Healthcare Hamilton (SJHH) recently changed their MRI-axial spondyloarthritis
(axSpA) protocol, used to diagnose patients with axSpA, from an MRI of the spine and sacroiliac joints (SI) to an MRI of only
the SI joints. The aim of this study is to determine if the accuracy of diagnosing axSpA will be reduced with this new limited
MRI protocol, as well as to see if there are any characteristics that differentiate patients with sacroiliitis ± spondylitis com-
pared to those with spondylitis alone.

Methods: This was a retrospective chart review. Using electronic medical records from four community rheumatologists in
Southwestern Ontario, a computerized search was performed using the diagnostic code 720 to identify eligible patients. All
patients newly diagnosed with axSpA or ankylosing spondylitis (AS) between January 2011 to January 2021 who had an
MRI-axSpA protocol performed at SJHH were included. Their MRI reports were reviewed to determine how many of these
patients had sacroiliitis ± spondylitis versus spondylitis alone. Patient characteristics were also extracted, including age,
sex, duration of symptoms, measures of disease activity, and laboratory markers. Continuous variables were analyzed using
a t-test and categorical variables were analyzed using Pearson’s chi-squared test.

Results: 275 patients were identified, of which 86 patients fulfilled criteria and were included in the study. Baseline charac-
teristics of this entire cohort were mean age of 42, equal numbers of men and women, mean duration of back pain of
9 years, 56% HLA-B27+, mean CRP of 9.62 mg/L, and mean BASDAI score of 5.7. Analysis showed 82 patients had
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sacroiliitis ± spondylitis and 4 had spondylitis alone. The change in MRI protocol would be 95% accurate in diagnosing
axSpA in this cohort of patients. Unfortunately, there were no statistically significant differences in the characteristics ana-
lyzed between groups (See Table 1).

Conclusion: In this population, the updated protocol would save time and money while continuing to effectively diag-
nose patients with axSpA 95% of the time. Clinicians should be aware that although most patients with axSpA will be
identified by an MRI of the SI joints alone, a small proportion of patients could be missed. Clinically it appears that
patients who are older, female, and/or HLA-B27+ may be more likely to have spondylitis alone, however there were
no statistical differences in our measurements, likely related to the small sample size of this group. Next steps would
be to expand this study to include a larger cohort of patients in order to make more robust conclusions.Disclosure:
A. Kouroukis, None; M. Mulgund, None; L. Famorca, None; P. Boulos, None; V. Pavlova, None.
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Background/Purpose: Early detection and assessment of Knee Osteoarthritis (KOA) prognostic factors are crucial for
developing management and treatments that aim at prevention of irreversible damage to the knee joint leading to arthro-
plasty. It has recently been shown that trabecular bone texture (TBT) analysis of conventional X-Rays is an efficient imaging
biomarker capable of identifying patients at high risk of developing KOA progression, permitting better approaches for clin-
ical management [1–3].

The purpose of this study was to investigate whether short term variations in tibial subchondral TBT analysis could help pre-
dict KOA progression.

Methods: This study included 1719 patients from the Osteoarthritis Initiative cohort. Cases were defined as patients with an
increased medial joint space narrowing (JSNM) score from baseline to 48-month follow-up. The baseline to 24-month vari-
ations (� ) in the TBT parameters of the subchondral zone of the tibia (Figure 1) were computed using the quadratic variations

Table 1. Patient demographics stratified by MRI findings
Patients (n=86)
Sacroiliitis ± spondylitis (n=82) Spondylitis alone (n=4) p-value
Age (years) 42 ± 14.2 54 ± 7.6 0.075
Female – no. (%) 40 (49) 3 (75) 0.306
Mean duration of back pain (years) 8.93 ± 10.7 10.1 ± 14.0 0.902
HLAB27+ – no. (%) 45 (55) 3 (75) 0.670
CRP (mg/L) 9.71 ± 19.0 9.80 ± 10.4 0.984
BASDAI 5.70 ± 2.0 6.97 ± 0.6 0.248
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estimator [1]. Several logistic regression models were developed to evaluate the performance of predicting KOA progression
in 48 months when associating the TBT variations with a set of clinical and radiographic parameters, namely CCov (sex, age,
BMI and WOMAC pain), KL and JSNM scores. Model 1: TBT+CCov+KL+JSNM (Reference model [3]) Model 2: � TBT+ � -
CCov Model 3: � TBT+ � KL Model 4: � TBT+ � JSNM Model 5: � TBT+ � CCov+ � JSNM Model 6: � TBT+ � KL+� JSNM
Model 7: � TBT+ � CCov+ � KL+� JSNM The area under the receiver operating characteristic curve (AUC) was used to deter-
mine the most predictive model.

Figure 2: ROC curves comparisons of several prediction models using longitudinal variations in TBT, KL, JSNM, BMI and WOMAC parameters

Figure 1: ROIs automatically selected in the tibial subchondral bone, based on the femoral and tibial bone contour points, weight dots, delimited
by BoneFinder® software
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Results: The proposed prediction models, based on � TBT, � CCov, � KL and � JSNM, achieved an AUC of 0.86, and out-
performed a reference model, based exclusively on baseline readings which achieved an AUC of 0.72 (Figure 2). This
improvement was mainly related to the variations of both TBT descriptors and JSNM scores. Including WOMAC pain scores
did not show any improvement on the retained model.

Conclusion: The proposed model, involving radiographic TBT variations within 24 months, improved the capacity of pre-
dicting KOA progression over 48 months.

References 1. Janvier T, Jennane R, Valery A, Harrar K, DelplanqueM, Lelong C, et al. Subchondral tibial bone texture
analysis predicts knee osteoarthritis progression: data from the Osteoarthritis Initiative. Osteoarthritis and Cartilage.
2017;25:259–66. 2. Kraus VB, Collins JE, Charles HC, Pieper CF, Whitley L, Losina E, et al. Predictive Validity of
Radiographic Trabecular Bone Texture in Knee Osteoarthritis: The Osteoarthritis Research Society International/
Foundation for the National Institutes of Health Osteoarthritis Biomarkers Consortium. Arthritis & Rheumatology
(Hoboken, NJ). 2018;70:80–7. 3. Almhdie-Imjabbar A, Nguyen K-L, Toumi H, Jennane R, Lespessailles E. Prediction of
knee osteoarthritis progression using radiological descriptors obtained from bone texture analysis and Siamese neural
networks: data from OAI and MOST cohorts. Arthritis Research & Therapy. 2022;24:66.
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Background/Purpose:Ultrasound studies stratify the results of the evaluations in ordinal degrees of intensity of findings depen-
dent on the evaluator’s opinion. Computer analysis of static images has recently been introduced in the study of patients with
rheumatic diseases. Nonetheless, its application in musculoskeletal ultrasound is still very limited. The objective is to determine
if this type of image analysis is sensitive to structural adaptive change of the patellar and Achilles tendons in healthy subjects.

Methods: We recruited young volunteers with a declared sedentary habit who carried out a physical exercise routine for
6 months. Two ultrasound measurements of the patellar and the Achilles long axis were performed (as shown in Figure 1). Also,
two elastographies of the same tendons and two anthropometricmeasurements of the thigh and calf weremade at the beginning
and end of the training period. Computer analysis of the images was performed by three blind observers using the ImageJ 1.53e
program. To demonstrate sensitivity to change, a correlation was made between the ultrasound, elastrographic and anthropo-
metric morphological changes, and the result of the computer analysis of the image in terms of gray scale mean and mode.

Results: 19 volunteers were evaluated (mean age 24 ±2 years, 12 women). After the exercise routine, we found statistically
significant differences between calf perimeter (mean -3,70 ±1,803; p .000), Achilles elastography (-,347 ±,294; p .000),

2456



Achilles and patellar MGI (4,229 ±4,849; p .001 and 2,331 ±3,115; p ,004). Regarding the non-normal distributed variables,
we met statistically significant differences between patellar elastography (average range 11,45, sum of the ranks 126,00; Z
-2,343; p ,019), Achilles and patellar grey intensity modes (average 12,92, sum 168,00; Z -2,938; p ,003 and average
11,77, sum 176,50; Z -3,28; p ,001). The correlations study is shown in Table 1.

Conclusion: Computer analysis of static images of the Achilles and patellar tendons is sensitive to the change induced by
exercise in young and healthy subjects. The mean gray intensity correlates better with elastography. This shows that the pre-
dominance of the fibrillar pattern induced by exercise produces a higher speed of sound conduction. The gray intensity
mode correlates better with the anthropometric changes experienced by the subjects. The concentration of shades in white
extremes translates into greater anthropometric changes. This demonstrates that the stiffness or elasticity of a tendon cor-
relates with the global distribution of gray. The response to mechanical stimuli correlates with the concentration of more
intense white tones that are not necessarily scattered (endophytes or pre-enthesophytes).

Disclosure: C. GUILLEN ASTETE, Novartis, Janssen; A. Andreu Suarez, None; M. Tortosa Cabanas, UCB.
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Background/Purpose: Superb microvascular imaging (SMI) is a novel technique that provides a more sensitive assessment
of small vessels compared to color Doppler US (CDUS), by distinction of low-speed flow signals from motion artifacts.
Superficial thrombophlebitis (STM) is a common manifestation in patients with Behçet syndrome and is thought to be asso-
ciated with inflammation of the vessel wall rather than a procoagulant state. We aimed to assess STM lesions of patients with
Behçet syndrome (BS), together with controls, using SMI to get a better understanding of these lesions.

Methods:We studied 45 BS (16 F/29 M, mean age: 40.0 ± 12.2) patients and 10 non-BS (6 F/4 M mean age: 45.0 ± 10.4)
patients with nodular lesions on physical examination. B-mode US, CDUS and SMI were performed and recorded by the
same radiologist (YK) and images were then evaluated by two radiologists (YK-AU). Both radiologists were blinded to the
diagnoses and to each other’s assessments. Interobserver reliability was assessed by kappa statistic.

Results: The nodular lesions of 16 BS and 3 non-BS patients were diagnosed as STM. The diagnosis was phlebitis without
thrombosis in 4 patients with BS and 1 patient with non-BS and erythema nodosum in the remaining 20 BS and 6 non-BS
patients. A venous halo sign, meaning a halo shaped signal on the venous wall was detected with SMI in 13/16 (81%) BS
patients with STM, 1 (25%) BS patient with phlebitis and none of the BS patients with erythema nodosum (Figure). Among

Images of CDUS and SMI
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the 3 non-BS patients with STM, 1 (33%) had venous halo sign. None of the other non-BS patients had a venous halo. The
interobserver reliability was good (� =0.96, p< 0.001) for detecting the venous halo sign.

Conclusion: A venous halo sign suggesting inflammation of the vessel wall was detected with SMI in the majority of BS
patients with STM. This finding needs to be studied in different vascular lesions of a large number of BS patients together
with controls, in order to understand its specificity for BS and its significance.

Disclosure: Y. Kayadibi, None; Y. Ozguler, UCB, Novartis, Pfizer; M. Melikoglu, None; S. Esatoglu, None;
A. Ustundag, None; U. Kimyon, None; A. Kalyoncu Ucar, None; I. Adaletli, None; g. Hatemi, Celgene, UCB, Novar-
tis, AbbVie/Abbott.
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Background/Purpose:Musculoskeletal ultrasound (US) is an imaging modality that is more sensitive in identifying synovitis
due to inflammatory arthritis than clinical examination. Little is known about interrater reliability in rheumatologists trained in
sonography for evaluating static rheumatoid arthritis US images from a musculoskeletal ultrasound sonographer. Our aim
was to study the interrater agreement for hand ultrasounds for patients with findings for inflammatory arthritis in the hand.

Figure 1: Responses to the question: Is inflammatory arthritis present on these US findings?
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Methods: A series of hand US for inflammatory arthritis was collected retrospectively from the University of Rochester Rheu-
matology Practice ultrasound bank. Hand US image series from adult patients ( > 18 years old) with a clinical diagnosis of
seropositive rheumatoid arthritis referred for hand ultrasound in 2019 with reported symptoms of hand swelling or pain were
included in this study. Image exclusion criteria were seronegative rheumatoid arthritis or another comorbid inflammatory
arthritis diagnosis that could confound interpretation. Data collection continued until 30 eligible US image series were
obtained. Participating rheumatologists were asked to complete a survey to score synovitis and tenosynovitis with Grey
scale (GS) and Doppler (PD) in static images of at least 9 different joints and 4 flexor tendons of the hand and wrist. Reporting
rheumatologists were asked to indicate the presence or absence of erosions, tenosynovitis, and to conclude whether
inflammatory arthritis was present or absent based on the image series. Interrater agreement was evaluated using Gwet’s
AC1, a statistic similar to Cohen’s Kappa. All analyses were done with Stata/MP 15.1 for Windows.

Results: Six rheumatologists with a mean (SD) of 7.5 (5.6) years reading US evaluated 15 patients’ hand and wrist US
images and a subset of 4 rheumatologists evaluated an additional 15 patients (for a total of 30 image series) as a sensitivity
analysis. All rheumatologists reported formal training in US. In 48 questions related to the US for each patient, the median
Gwet’s AC1 was 0.78 with an interquartile range of [0.68, 0.85]. The question, “Is inflammatory arthritis present on these
US findings?”, the responses were unanimous in 10 out of 15 cases. In 2 cases, 1 rater was discordant (e.g., 1 yes and
5 no responses) and in 3 cases, 2 raters were discordant: Gwet’s AC1 = 0.80; 95% CI (0.57, 1.00). The results for this ques-
tion were similar in the sensitivity analysis as 4 raters were unanimous in 19 out of 30 images and Gwet’s AC1 = 0.67; 95%
CI (0.46, 0.88).

Conclusion:While the interrater agreement among the rheumatologists was good (Gwet’s AC1 > 0.6) on the many US sur-
vey questions, the rheumatologists had different conclusions on the presence of inflammatory arthritis in some cases. Fur-
ther evaluation with a consensus based scoring exercise among ultrasound trained rheumatologists based on OMERACT
US definitions may improve agreement and also impact patient care.

Disclosure: A. Yang, None; N. Madsen, None; B. Marston, None; B. Nathanson, None; D. Tabechian, None;
A. Anandarajah, None.
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Changes Induced by Sport and by Spondyloarthritis in Load-bearing
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Background/Purpose: Computer analysis of radiological images has been recently introduced in the study of patients with
musculoskeletal pathologies. Our research group has shown that this type of ultrasound image analysis is sensitive to
exercise-induced adaptive changes.
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In the field of ultrasound, baseline settings and differences between images obtained by different equipment pose a potential
problem in the comparative study of patients. The purpose of this study is to determine if the computer analysis of entheses
ultrasound images can distinguish adaptive changes from those produced by spondyloarthritis.

Methods: A test validation study was carried out. Since the analysis of static ultrasound images strongly depends on the
characteristics of the image and the ultrasound settings, three indices based on the findings in pathological territories and
their counterpart in healthy entheses were defined.

Gray Intensity Mean Index (iMIG): Mean gray intensity in the clinically affected enthesis/mean gray intensity in the same
healthy enthesis.

Gray Intensity Dispersion Index (iDIG): Mean of the standard deviation of the gray intensity means in the clinically affected
enthesis/mean of the standard deviation of the gray intensity means in the same healthy enthesis.

Index of Gray Intensity Modes (iMoG): Mean gray intensity modes in the affected enthesis/mean gray intensity in the same
healthy enthesis.

The same indices were used in the controls with the dominant side as the numerator and the non-dominant side as the
denominator.

All the studied entheses corresponded to the lower limbs.

Results: Records of 49 patients (20 diagnosed with psoriatic arthritis, 19 with radiographic axial spondyloarthritis and
10 with non-radiographic axial spondyloarthritis) and 100 healthy controls were included. Of the 49 studies, 30 corre-
sponded to the Achilles tendon, 10 to the distal patellar tendon and 9 to the proximal patellar tendon.

Figure 1. ROC curves for the three analyzed indices.
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In the patient group, iMIG was 0.917 SD 0.062, iDIG was 0.976 SD 0.042, and iMoIG was 0.962 SD 0.041. In the control
group, iMIG 1 SD 0.020, iDIG was 1.001 SD 0.03, and iMoIG was 0.999 SD 0.03.

The area under the curve (figure 1) for the three indices was: iMIG 0.879 (95% CI 0.807 to 0.951), iDIG (95% CI 0.582 to
0.785), iMoIG 0.751 (95% CI 0.662 to 0.840). All areas demonstrated diagnostic validity with P< .0001.

According to the matrix of coordinates of the receiver-operating-characteristic (ROC) curve, for an iMIG cut-off point less
than or equal to 1.02, a sensitivity of 95.9% and a specificity of 71% would be achieved.

Conclusion: The indices that contrast the means, dispersion and mode of gray intensities are valid for discriminating
between healthy subjects and patients with load-bearing enthesopathies related to spondyloarthritis. Of all of them, the iMIG
seems the most reliable. A cut-off point of less than 1.02 is proposed to identify patients with inflammatory enthesopathies.In
patients, the affected entheses have a lower mean gray than the healthy counterpart, so iMIG tends to be less than 1. In
healthy subjects, the mean gray is slightly higher in the dominant enthesis, so iMIG tends to be greater than or equal to 1.

Disclosure: M. Tortosa Cabanas, UCB; C. GUILLEN ASTETE, Novartis, Janssen; A. Andreu Suarez, None.
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Background/Purpose: Major salivary gland (MSG) ultrasound (US) is a useful tool in Sjögren’s syndrome (SS) diagnostic
work-up. Interestingly, in a recent case series, specific US findings have been associated with major salivary gland lym-
phoma (MSG-NHL). Similarly, Ultra High-frequency Ultrasound (UHFUS) may detect echostructure alterations in labial sali-
vary glands (LSG) with good diagnostic accuracy for SS. Considering that, despite rare, LSG-NHL may be incidentally
detected in routine LSG biopsy. Interest has arisen in UHFUS-LSG for the early detection of LSG-NHL. At present, no data
are available on LSG lymphoma (LSG-NHL) radiological features.

The aims of the study were to assess:
1) specific US features of MSG-NHL
2) specific UHFUS features of LSG-NHL
3) potential association between US findings and UHFUS findings of NHL.
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Methods: From September 2017 to January 2022, consecutive pSS patients with high clinical risk for MSG lymphoma
underwent US and histological examination. More recently, in the work up of LSG biopsy, UHFUS was introduced to scan
LSG and to locate biopsy sites. MSG-US was performed with an 18 MHz probe, whereas UHFUS-LSG was performed with
a 70 MHz probe. OMERACT score was assessed both in MSG and LSG. For suspected lesions additional ultrasonographic
features were also analyzed. Patients’ clinical, biological, and histological features were collected.

Results: We included 45 consecutive pSS patients with suspected MSG-NHL (MSG group) and 34 consecutive pSS
patients undergoing UHFUS-guided LSG biopsy (LSG group). Of suspected MSG-NHL, the diagnosis of NHL was con-
firmed in 14 patients (17 parotids and 1 submandibular gland) whereas out of 34 pSS patients undergoing UHFUS-guided
LSG biopsy (LSG group), 5 atypical inflammatory infiltrate or LSG-NHL were detected (2/5 atypical inflammatory infiltrate
and 3/5 labial NHLs, respectively). In MSG group, 16 MSG-NHL glands presented an OMERACT grade 3 while the other
two MSG-NHL glands had a score 2. MSG-NHL appeared as very hypoechoic lesions with posterior enhancement, hyper-
echoic strands or septa and a high peri/intralesional doppler. In LSG group, all 5 atypical inflammatory infiltrate/LSG-NHL
had OMERACT score 3, whereas the highest OMERACT score was detected only in 10/29 no-LSG-NHL patients
(p=0.05). Of 5 typical inflammatory infiltrate/LSG-NHL patients, 4 presented a diffuse change, while the other patient pre-
sented a focal lesion. Atypical inflammatory infiltrate/LSG-NHL appeared as very hypoechoic lesion with high perilesional
doppler.

Conclusion: LSG-NHL showed US features similar to MSG-NHL. Patients with an OMERACT score 3 in both their MSG
and LSG, presenting very hypoechoic areas and high perilesional doppler, deserve a careful screening for lymphoma.

Disclosure: G. Fulvio, None; R. Izzetti, None; F. Ferro, None; G. Governato, None; G. La Rocca, None; S. Fonzetti,
None; I. Navarro García, None; M. Mosca, None; V. Donati, None; C. Baldini, None.
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Background/Purpose: To investigate (1) agreement between local and central reading of sacroiliac joint images (X-ray and
magnetic resonance imaging [MRI]) from axial spondylarthritis (axSpA) patients, and (2) to explore potential differences
between patients diagnosed in an academic hospital compared to community centres.
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Methods: The BelGian Inflammatory Arthritis and spoNdylitis cohort (Be-GIANT) includes newly diagnosed biological-naïve
axSpA patients, that fulfil the ASAS classification criteria, at the outpatient clinic of an academic hospital and eight commu-
nity centres in Flanders. X-ray and MRI of the sacroiliac joints (SIJ) of patients enrolled between November 2010 and August
2020 were assessed by the local rheumatologist (‘local reading’) and two calibrated central readers (‘central reading’) for
definite radiographic sacroiliitis according to the modified New York criteria (X-SIJ) and active sacroiliitis according to the
ASAS/OMERACT definition of a positive MRI (MRI-SIJ). Central readers resolved discrepant cases by consensus. Inter-
reader reliability was assessed with Cohen’s Kappa, and % overall, positive and negative agreement.

Results: Among the 271 included patients (n=205 academic hospital, n=66 community hospital), 231 X-SIJ and 208 MRI-
SIJ were available for central reading (Table 1). Central readers disagreed with local readers on 30/231 (13%) X-SIJ images
(� =0.44, moderate); 4/231 (1.7%) were reclassified as radiographic sacroiliitis and 26/231 (11.3%) as not showing radio-
graphic sacroiliitis. Overall agreement was higher between central readers and academic rheumatologists compared to
community rheumatologists (90.5% vs. 70.7%, p< 0.001). 53/208 (25.4%) MRI-SIJ images were reclassified by central
readers (� =0.36, fair); the majority as negative for active sacroiliitis (51/208, 24.5%). Central readers agreed on the assess-
ment of MRI-SIJ in a higher proportion with academic rheumatologists versus community rheumatologists (77.2%
vs. 63.4%, p=0.07).

Conclusion: In newly diagnosed axSpA patients, the prevalence of radiographic sacroiliitis is low. Sacroiliitis on MRI is over-
called by rheumatologists both in academic and non-academic settings, leaving opportunities for educational interventions.

Disclosure: A. De Craemer, None;M. de Hooge, None; T. Renson, None; L. Deroo, None; G. Varkas, None; L. Van
Praet, None; R. Joos, None; J. Lenaerts, None; M. Devinck, None; L. Gyselbrecht, None; i. peene, None;
K. Thevissen, None; P. Carron, Biogen, AbbVie/Abbott, Eli Lilly, Fresenius Kabi, Galapagos, Merck/MSD, Pfizer,
Sanofi, UCB; F. Van den bosch, AbbVie, Lilly, Galapagos, Janssen, Merck, Novartis, Pfizer, UCB, Amgen, Bristol-
Myers Squibb(BMS), Celgene; D. Elewaut, AbbVie, Eli Lilly, Galapagos, Novartis, UCB Pharma.

Table 1: Agreement between local and central readers on X-SIJ and MRI-SIJ of axSpA patients in academic and community centers.
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Background/Purpose: Detection and semi-quantitative assessment of bone marrow oedema (BMO) on magnetic reso-
nance imaging (MRI) of the sacroiliac (SI) joints is essential for the diagnosis and follow-up of spondyloarthritis (SpA) patients.
A machine learning (ML) algorithm could address intra- and inter-reader variability and the time-consuming nature of these
assessments.

Methods:We developed a deep learning workflow that automatically locates the SI joints, segments regions of interest (ilium
and sacrum), performs quadrant extraction and predicts presence of BMO, suggestive of inflammatory lesions, on a
quadrant-level in semi-coronal slices of T1/T2 weighted MRI scans (Figure 1). Using a ResNet18 backbone, the inflammation
classifier was trained and tested (5-fold cross-validation) on scans of SpA patients (n=279), postpartum women (n=71), and
healthy individuals (n=114); while 243 SpA MRIs served as external validation. Patient-level predictions were derived from
aggregating quadrant-level predictions, i.e. at least one positive quadrant.

Results: The proposed method automatically detects the SI joints and segments the ilium and sacrum. An area under the
receiver operating characteristics curve (ROC AUC) score of 94.7%, balanced accuracy (B-ACC) of 82.2% and an F1 score

Figure 1: Proposed pipeline for automated scoring of the MRI data. The T1-weightes sequence is used for locating the SI joints and segmentation
of the ilium/sacrum. Based on this, the SI regions of interest (ROI) are extracted, and (optionally) masked with the ilium/sacrum segments. These
ROIs are then fed to a convolutional neural network to predict presence of (deep) inflammatory lesions.
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of 62.1% is reported for the proposed inflammation prediction algorithm in cross validation. In the external validation dataset,
ROC AUC was 88.2%, B-ACC 72.1% and F1 score 50.8%. On a patient-level, the model achieved an accuracy of 81.6%
and 81.4% in the cross validation and external validation dataset, respectively.

Conclusion:We propose a fully automated ML pipeline for detection of BMO on MRI of the SI joints that has the potential to
assist clinicians in early diagnosis and reliable quantification of inflammatory lesions in patients with (suspected) SpA.

Disclosure: J. Roels, None;A. De Craemer, None; T. Renson, None;M. de Hooge, None;A. Gevaert, None; L. Jans,
None; N. Herregods, None; T. Van Den Berghe, None; P. Carron, Biogen, AbbVie/Abbott, Eli Lilly, Fresenius Kabi,
Galapagos, Merck/MSD, Pfizer, Sanofi, UCB; F. Van den bosch, AbbVie, Lilly, Galapagos, Janssen, Merck, Novartis,
Pfizer, UCB, Amgen, Bristol-Myers Squibb(BMS), Celgene; Y. Saeys, None; D. Elewaut, AbbVie, Eli Lilly, Galapagos,
Novartis, UCB Pharma.
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Background/Purpose: Positron emission tomography (PET) is one of the tools available for the diagnosis of extracranial
large-vessel vasculitis (1-5). Tocilizumab (TCZ) has shown efficacy in large-vessel vasculitis (LVV) including GCA. However,
the improvement objectified by imaging techniques after TCZ therapy in extracranial GCA patients is controversial.

The purpose of this study is to assess the effectiveness of TCZ improving the wall vessel inflammation by PET in GCA
patients with large-vessel involvement.

Methods: Observational, multicenter study of 101 GCA patients treated with TCZ. GCA was diagnosed according to: a)
ACR criteria, and/or b) biopsy of temporal artery, and/or c) presence of signs of vessel wall inflammation by PET, defined
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Main features of 101 GCA patients treated with tocilizumab and with presence of signs of vessel wall inflammation by PET.

Improvement by PET according to the time of the test.

2468



by the presence of vascular wall uptake of Fluorodeoxyglucose (FDG). Patients were divided into two subgroups: a) with,
and b) without signs of improvement (partial or total) in the follow-up PET.

Results: We studied 101 patients (74 women/27 men; mean age 69.7±9.3 years). Main clinical features of GCA with and
without PET improvement are shown in TABLE. The group of patients which experienced PET improvement was older
and was receiving higher doses of corticosteroids at TCZ onset.

Conclusion: TCZ seems to be effective controlling GCA including vascular involvement detected by PET. However, the
improvement observed by PET is most often partial, and rarely complete.
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Background/Purpose: In 2009, ASAS published a ‘Definition of active sacroiliitis on MRI for classification of axial spondy-
loarthritis (axSpA)’. This definition relied on two MRI sequences to make this determination – semicoronal T1 and STIR.
Since then, this approach has frequently been used for diagnosis, even though that was never the intent of the definition.
In 2015, the European Society of Skeletal Radiology (ESSR) published its recommendations for an SIJ MRI image acquisition
protocol (IAP) for diagnostic purposes that required 4 MRI sequences but there is still no IAP that has been widely accepted
as a minimum standard worldwide. In 2020, an informal survey of 24 academic sites (12 Europe, 12 North America) con-
firmed that 24/24 sites performed a minimum of 3 MRI sequences for diagnosis (19 performed 4-8 sequences) because
the 2-sequence protocol was considered inadequate.

Objective: To develop the minimum requirements for a standardized IAP for MRI of the sacroiliac joints for diagnostic ascer-
tainment of sacroiliitis.

Methods: All radiologist members of the ASAS and SPARTAN Classification in axSpA (CLASSIC) project, along with one
European and one North American rheumatologist with extensive MRI experience in SpA clinical practice and research, were
invited to participate in a consensus exercise. A draft IAP was circulated to all participants along with background informa-
tion and justification for the draft proposal. Feedback on all issues was received by email, tabulated and recirculated. Partic-
ipants were broadly in favour of the proposal and two months later a teleconference meeting took place and remaining
points of contention were resolved. Examples of the proposed IAP performed on new, 10 and 22 years’ old MRI scanners
were made available for review in DICOM format. Next the revised draft of the IAP was presented at the ASAS annual meet-
ing to the entire membership on 14 January 2022, and voted on.

Results: A 4-sequence IAP, 3-semicoronal and 1-semiaxial, is recommended for diagnostic ascertainment of sacroiliitis and
its differential diagnoses (Table). It must meet the following requirements: Semicoronal sequences should be parallel to the
dorsal cortex of the S2 vertebral body, and include: 1) a sequence sensitive for the detection of active inflammation being
t2-weighted with suppression of fat signal; 2) a sequence sensitive for the detection of structural damage in bone and bone
marrow with T1-weighting; 3) a sequence that is designed to optimally depict the bone-cartilage interface of the articular sur-
face and be sensitive for detection of bone erosion; and a semiaxial sequence sensitive for inflammation detection. The IAP
was approved at the ASAS AGM by a vote of the entire membership with 91% in favour.

Conclusion: A standardized IAP for MRI of the sacroiliac joints for diagnostic ascertainment of sacroiliitis is recommended
and should be comprised of 4 sequences, in 2-planes, that will optimally visualize inflammation, structural damage, and
the bone-cartilage interface.

A standardized Sacroiliac Joint MRI Acquisition Protocol for diagnostic ascertainment of sacroiliitis
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Background/Purpose: Plaque Psoriasis (PsO) is an inflammatory disorder that could be associated with rheumatological
manifestations defining Psoriatic arthritis. Moreover, recent studies showed that the presence of plaque psoriasis is associ-
ated with more structural damage In axial Spondyloarthritis (1). To our knowledge, no study has specifically evaluated the
extent of structural lesions of the sacroiliac joints (SIJs) on computed tomography (CT) in patients with PsO, without rheuma-
tological manifestations, compared with healthy controls. The objective of this study is to describe SIJ CT characteristics in
patients with PsA and compare them with those of age- and sex- matched controls.

Methods: An observational, retrospective study was performed using medical records from Besançon University Hospital’s
rheumatology and dermatology departments, which were screened to identify patients with PsO, diagnosed by a dermatol-
ogist. A search was then carried out for patients in the hospitals’ imaging archiving system to identify those who had under-
gone a CT which included the SIJs in their entirety. Non-inclusion criteria were the existence of pelvic bone lesions and a
history of pelvic radiotherapy. Each patient was then matched with a control of the same age and sex, recruited through
the hospital’s imaging archiving system.

For each individual, CT was interpreted by two independent readers using a score previously used by Diekhoff et al. [2],
dividing each SIJ into 12 regions, for each of which joint space narrowing (JSN), erosions, and sclerosis are assessed. For
this study, we also observed the existence of intra-articular gas and diffuse idiopathic skeletal hyperostosis (DISH) lesions
for each region. Quantitative variables were compared using Student’s t-test. Qualitative variables were compared using
the Chi-2 test.

Results: 60 patients and 57controls were included. Mean (SD) age was 52,2 ± 17,7 in the PsO group and 53,6 ± 16.7 in the
control group. 31 (52%) were male in PsO group and 30 (54%) in the control group. In the PsO group, BMI was 27,7± 6 ver-
sus 26,9 ± 6,44 in control group (p= 0.55). There is a trend for more frequent active smoking in PsO (69% in PsO group ver-
sus 54% in control group; p=0.075) . In PsO patients, mean disease duration was 20.2 ± 17,6 years, the skin area affected
was 41,8% ± 22,6 and the mean number of bDMARDs used was 2.25 (± 1.16). The global SIJ score was higher in the PsO
group (6,63 ± 10,7) in comparison with the control group (2,84 ± 4,87). Erosion and sclerosis scores were similar in both
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group but joint space narrowing score was significantly higher in the PsO group (0.873 (±4.62) versus 4.15 (±10.8); p
=0.035). There were no correlations between the global score and the disease duration (Pearson score 0.166 (-0.131;
0.435)) and the severity of the psoriasis (Pearson 0.00937 (-0.259; 0.276)). The number of gestation, active smoking, alcohol
intake and physical work have no impact on the global Score.

Conclusion: The CT characteristics of SIJ frompatients with PsO were different to those of age and sex-matched controls
essentially secondary to joint space narrowing.
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Background/Purpose: In inflammatory arthritis swelling is regarded as a sign of synovitis and is associated with radio-
graphic progression. However, the association of tenderness with radiographic progression is not clear. The aim of this
study was to assess the predictive value of tenderness alone and with consideration of sonographic signs for synovitis, dis-
ease duration and baseline radiographic damage for subsequent radiographic progression in rheumatoid arthritis (RA) and
psoriatic arthritis (PsA).

Figure 1. The proportion of joints with progression in tender non-swollen and non-tender non-swollen joints in patients with rheumatoid and pso-
riatic arthritis; NTNS: non-tender non-swollen; TNS: tender non-swollen
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Methods: Clinical and sonographic (grey scale (GS) and power Doppler (PD)) examination of 22 joints of the hand were per-
formed cross-sectionally in consecutive patients with RA and PsA with at least one tender joint. Radiographs were scored
for erosions and joint space narrowing (JSN) at inclusion and radiographic progression of each joint was assessed after
2 years. The impact of tenderness on progression was analyzed in non-swollen joints for RA and PsA separately with logistic
regression analyses. As a second step, the association of PD, GS, disease duration, C-reactive protein, baseline erosions
and JSN and global joint counts with subsequent structural damage was assessed using univariate logistic regression in
tender non-swollen joints again on the joint level.

Figure 2. The proportion of tender non-swollen joints with radiographic progression in patients with rheumatoid arthritis depending on power
Doppler signs for synovitis (A), disease duration (B), erosions (C) and JSN (D) at baseline x-ray and difference of baseline SJC (E) and TJC (F) of
joints with and without subsequent progression. BL, baseline; early, early rheumatoid arthritis (<3 years disease duration), JSN, joint space nar-
rowing; long-standing, long-standing rheumatoid arthritis (>5 years disease duration); PD, power Doppler; SJC, swollen joint count; TJC, tender
joint count.
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Results:We included 1207 joints in 54 RA patients and 396 joints in 18 PsA patients. Tenderness was associated with sub-
sequent radiographic progression in non-swollen joints in PsA (OR 3.44, 95%CI 1.78-6.62, p< 0.01) but not in RA (OR 1.60,
95% CI 0.99-2.48, p=0.55) (Figure 1). In tender non-swollen joints in RA patients, PD (OR 3.74, 95% CI 1.10-13.30, p=0.04)
and baseline erosions (OR 4.42, 95% CI 1.22-15.95, p=0.02) had a significant impact on radiographic progression. In PsA
patients, PD (OR 8.46, 95% CI 1.72-41.72, p< 0.01), baseline erosions (OR 6.71, 95% CI 1.43-31.39, p=0.02), baseline
JSN (OR 7.27, 95% CI 1.47-35.89, p=0.02) and SJC (OR 1.26, 95%CI 1.07-1.48, p< 0.01) were associated with radio-
graphic progression.

Figure 3. The proportion of tender non-swollen joints with progression in patients with psoriatic arthritis depending on power Doppler signs for
synovitis (A), disease duration (B), erosions (C) and JSN (D) at baseline x-ray and difference of baseline 66 SJC (E) and 68 TJC (F) of joints with
and without subsequent progression. BL, baseline; early, early psoriatic arthritis (<3 years disease duration), JSN, joint space narrowing; long-
standing, long-standing psoriatic arthritis (>5 years disease duration); PD, power Doppler; SJC, swollen joint count; TJC, tender joint count.
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Conclusion: Our findings indicate that tenderness in non-swollen joints is associated with subsequent radiographic pro-
gression in PsA, while in RA it is a risk factor for radiographic progression only in the presence of additional factors, such
as sonographic signs for synovitis.

Disclosure: I. Gessl, Eli Lilly, Boehringer-Ingelheim, Gilead; M. Popescu, None; G. supp, None; T. Deimel, None;
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Background/Purpose: Structural damage in rheumatoid arthritis (RA) includes bone erosions, cartilage changes, and joint
malalignment; historically evaluated with conventional radiography. Ultrasound (US) has been shown to be a valid tool for the
evaluation of both cartilage changes and bone erosions in RA. We aimed to obtain agreement on the definitions of elemen-
tary lesions and develop semiquantitative scoring systems for assessing structural damage by US and to validate these in a
web-based reliability exercise.

Methods: A Delphi survey of statements was prepared by an OMERACT USWorking Group (USWG) task force based on a
previously published systematic literature review (1) and circulated between members of the group, including definitions on
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normal US appearance of joint components, scanning technique, definitions of elementary lesions and scoring systems for
bone erosions and joint malalignment. Definitions and a US scoring system for scoring cartilage change were recently devel-
oped and validated by the USWG (2) After agreement was achieved (≥75% of grades 4-5 on 1-5 Likert scale) on the state-
ments, still images of metacarpophalangeal and proximal interphalangeal joints 2-5 in healthy controls and in RA patients
with varying degrees of pathology were acquired by the USWG task force members. A dataset of 100 anonymised
images, representing various grades of the 3 components of structural damage were created and utilised in two rounds of
a web-based exercise. Intra- and inter-reader reliability of the three scoring systems was assessed using kappa statistics.

Results: 19 USWG members needed four Delphi rounds to reach agreement on a total of 9 statements. 4/12 statements
were approved in the first, 2/6 in the second, 1/5 in the third and 2/2 in the fourth round. The final scoring systems and rep-
resentative images are shown in Table 1 & Figure 1. Twenty-two members participated in the web-based reliability exercise.
The intra-reader reliability was almost perfect for bone erosion (kappa: 0.87) and cartilage change (kappa: 0.83) and sub-
stantial for malalignment (kappa of 0.72). The inter-reader reliability was almost perfect for bone erosion (kappa: 0.85), and
substantial for cartilage change (kappa: 0.79) and malalignment (0.62).

Conclusion: This first attempt to create a composite US damage instrument based on scoring systems encompassing all
aspects of structural damage, demonstrates that US is a reliable tool for evaluating and scoring bone erosions, cartilage
change and malalignment in the finger joints of RA patients.

Table 1. Final definitions of scoring systems of elementary lesions of structural damage in rheumatoid arthritis
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Figure 1. Representative images of the scoring systems for bone erosion (A), cartilage change (B) and malalignment (C)
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Background/Purpose:Musculoskeletal ultrasound (US) has been reported to predict radiographic progression in rheuma-
toid arthritis (RA). The aim of the study was to test the predictive value of composite disease activity indices (DAI) based on
solely clinical as well as clinical and US (USDAI) information to predict radiographic progression in RA.

Methods: Data from the Swiss Clinical Quality Management (SCQM) database were extracted from patients with RA;

USDAIs were created based on previous publications (1) (Table 1). In summary, the disease activity score in 28 joints
(DAS28) and the simplified disease activity index (SDAI) were modified by supplementing or replacing the clinical swollen
JC with joints showing signs of power Doppler (PD) and/or grey scale (GS) synovitis. Series with two standard x-rays of
the hands (difference ≥ 183 days) and ≥1 visit with clinical and US data in between were analyzed. Progression was defined
as an increase of ≥6.27 points of the Ratingen-Rau x-ray score.

Figure 1. Receiver operating characteristic (ROC) curve of clinical and ultrasound-based composite disease activity indices (A) overall and (B) for
the subgroup with series with ≥ disease activity indices. DAS, disease activity score; GS, grey scale; PD, power Doppler; SDAI, simplified disease
activity index.
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Receiver operating curve (ROC) analyses were used to assess predictive ability of every DAI for radiographic progression.

As a subanalysis, ROCs using the median DAIs of series with ≥2 DAIs between two x-rays were run. Clinical DAS28/SDAIs
were compared to their respective USDAI counterpart with the highest area under the curves (AUC).

References:

1. Mandl P et al., Arthritis Care Res 2013

Results: We included 649 series in 475 patients. Progression was observed in 84/649 (12.9%) series. Mean difference
between the x-rays was 27.6±18.0 months. Mean age was 56.3±12.7 years, 474/649 (73%) series were from female
patients. There was no significant difference between the AUC of the ROC of SDAI vs. SDAI_PD (p=0.19) nor between
DAS28 vs. DAS28_PD: (p=0.17) (Figure 1A, Table 1). Similarly, when analyzing only series with ≥2 DAIs (143 series) we
observed no difference between the AUC of the ROC of SDAI vs. SDAI-PD (p=0.28) nor between that of DAS28
vs. DAS28_PD (p=0.23) (Figure 1B, Table 1).

Conclusion: The predictability of radiographic progression by disease activity measures was generally limited. The compos-
ite USDAIs containing sonographic JC were not superior for predicting radiographic progression compared to their clinical
counterparts although there was a trend for higher predictive value for indices containing PD.

Disclosure: I. Gessl, Eli Lilly, Boehringer-Ingelheim, Gilead; T. Deimel, None; P. Studenic, AbbVie/Abbott;
G. Tamborrini, None; P. Zufferey, None; D. Aletaha, Novartis, SoBi, Sanofi, Amgen, Lilly, Merck, Pfizer, Roche, San-
doz, Janssen, AbbVie; B. Moeller, None; P. Mandl, None.

Table 1. Area under the curves (AUC) of receiver operating characteristic curves for the predictive value of the composite disease activity indices
for radiographic progression. DAI disease activity index; DAS28, disease activity score for 28 joints; GS, grey scale; PD, power Doppler; SDAI, sim-
plified disease activity index; SJC: swollen joint count; + positive
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Background/Purpose: To evaluate the impact of cardiovascular risk (CVR) on the diagnostic accuracy of the ultrasono-
graphic (US) Halo Score in patients with suspected giant cell arteritis (GCA)

Methods: Retrospective observational study of patients referred to our US fast track clinic with suspected GCA for a 2-years
period. The intima media thickness (IMT) of cranial and extra-cranial arteries and the Halo Score was determined to assess
the extent of vascular inflammation. The European Society of Cardiology Guidelines on CV Disease Prevention were used to
define different categories of CVR and patients were classified according to the Systemic Coronary Risk Evaluation
(SCORE). The gold standard for GCA diagnosis was clinical confirmation after 6-month follow-up.

Results: Of the 157 patients included, 47(29.9%) had GCA after 6-month follow-up. Baseline characteristics of patients are
shown in Table 1. Extra-cranial artery IMT was significantly higher in patients with high/very high CVR than in those with
low/moderate CVR, but only among patients without GCA. Non-GCA patients with high/very high CVR had also a signifi-
cantly higher Halo Score in contrast with low/moderate CVR [9.38(5.93) vs 6.16(5.22); p=0.007] (Table 2). The area under
the ROC curve of the Halo Score to identify GCA was 0.835 (CI95% 0.756-0.914), slightly greater in patients with
low/moderate CVR (0.965 [CI95% 0.911-1]) versus patients with high/very high CVR (0.798 [CI95% 0.702-0.895])
(Figure 1). A statistically weak positive correlation was found between the Halo Score and the SCORE (r 0.245;p=0.002).

Conclusion: Elevated CVR may influence the diagnostic accuracy of the US Halo Score for GCA. Thus, CVR should be
taken into consideration in the US screening for GCA.
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Table 1. Clinical, laboratory variables, and US findings in patients with or without GCA. Abbreviations: GCA: giant cell arteritis; PMR: polymyalgia
rheumatica; CRP: C-reactive protein; ESR: erythrocyte sedimentation rate; US: ultrasound; HDL: high density lipoprotein; LDL: low density lipo-
protein; SD: standard deviation
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Table 2. Measurements of IMT in cranial and extracranial arteries and Halo Score values according to CVR. SD: standard deviation

Figure 1. Diagnostic accuracy of the Halo Score for a clinical diagnosis of GCA after 6 months follow-up in (A) all LVV suspected patients,
(B) patients with high to very high CVR and (C) patients with low to moderate CVR. Youden index was used to determine the optimal cut-off points.
AUC, area under the curve, LR+, positive likelihood ratio; LR−, negative likelihood ratio; ROC, receiver operating characteristic; Sens, sensitivity;
Spec, specificity
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Background/Purpose: We reported the first controlled ultrasound study showing increased common femoral vein(CFV)
thickness in Behçet’s Disease(BD),1 and showed that this is a distinctive feature of BD, rarely present in other inflammatory
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diseases with a specificity higher than 80% of the cutoff value of ≥0.5 mm.2 This study aimed to assess the prognostic value
of CFV thickness during prospective follow-up BD patients.

Methods: We included 195 patients with BD. Bilateral CFV thickness was measured with ultrasonography by an experi-
enced radiologist.Patients were started to follow up prospectively with 3-6 months intervals and in any urgent visit.

Results: At baseline, 98.6% of patients had CFV wall thickness above the cut-off value of ≥0.5 mm(Table 1). 149 patients
had prospective follow-up with a mean of 26.03 (16.29) months. New major organ involvement or relapse was seen in
41(27.5%) patients. Among 36 patients with only mucocutaneous disease at baseline, new major organ involvement devel-
oped in 9 patients during follow-up. These patients had higher baseline CFV thicknesses compared to patients not develop-
ing major organ involvement despite no statistical significance (0.83 mm vs 0.73 mm for right;0.80 mm vs 0.73 mm for left: p
>0.05 for both). In 47 patients, the second CFV thickness measurement was done mean 19.8 months later. First and sec-
ond measurements were found similar (p=0.26, p=0.26 respectively). CFV wall thickness didn’t change with the treatment.

Conclusion: CFV wall thickness measurement which is a new diagnostic tool for BD, does not change over time with
treatment modality, new organ involvement or relapses. However, our preliminary results suggest that mucocutaneous
BD patients with higher CFV thickness may have a higher risk for the development of major organ involvement during
follow-up. The long-term results of our prospective cohort would clarify the prognostic value of CFV thickness in BD.
References 1- Alibaz-Oner F,et al. Clin Rheumatol 2019. 2- Alibaz-Oner F,et al. Rheumatology (Oxford) 2021.

Disclosure: K. Abacar, None; R. Ergelen, None; F. Temiz, None; Y. Yildiz, None; T. Ergun, None; H. Direskeneli,
None; F. Alibaz-Oner, None.
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Background/Purpose: Giant Cell Arteritis (GCA) is the most common large vessel vasculitis which can result in irreversible
blindness if not diagnosed and treated promptly. We run a consultant led Fast Track GCA clinic (FTC) to ensure a rapid
assessment and treatment of patients with GCA.

A GCA pre-test probability score is important to prioritise referrals, ensure patients are triaged safely, prevent unnecessary
burden of steroid treatment on patients and reduce service pressures.

The aims of our study are to externally validate the use of the Southend GCA probability score (SGCAPS) in our FTC which
covers the Stockport and Cheshire region of Greater Manchester, UK. The SGCAPS was developed in 2019 by Laskou et al
and then subsequently shown to successfully risk stratify patients referred to the Southend FTC by Sebastian et al in 2020.
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Methods: SGCAPS data was collected prospectively in patients who presented to the Stockport FTC over an 18-month
period between April 2020 and September 2021. GCA diagnoses were supported by US of the temporal arteries and axillary
arteries with or without temporal artery biopsy and confirmed at 6 months by the responsible clinician. Other additional tests
that were used included PET-CT. We applied the SGCAPS score to all patients and risk stratified into three groups: low-
probability (LP) (score < 9), intermediate-probability (IP) (score 9-12) and high-probability (HP) (score >12). We assessed
the number of GCA cases in each group.

Results: A total of 101 patients were referred to the FTC for suspected GCA during the specified time period. There was a
female to male ratio 1.8:1. Mean age 70.6 years old. 33 (32.7%) patients had a confirmed diagnosis of GCA. 58 (57.4%%)
patients were divided into the LP group, 31 (30.7%) in the IP group and 12 (%) in the HP group. 1 (1.72%) patient in the
LP group, 20 (60.4%) in the IP group and 12 (100%) in the HP group had a diagnosis of GCA. The LP group (GCAPS< 9)
had a sensitivity of 96.9% and a specificity of 83.8% for the diagnosis of GCA. The HP group ( >12) had a sensitivity of
36.37% but a specificity of 100% for a diagnosis of GCA. The single patient in the LP group with a diagnosis of GCA had
a GCAPS score of 8, as such a score of ≥8 can be used with 100% sensitivity for the diagnosis of GCA (specificity
73.9%). Ultrasound scanning had a sensitivity of 73.4% and a specificity of 96.9% for diagnosis of GCA.

Conclusion: This study supports the use of SGCAPS to risk stratify patients referred to a FTC. The high sensitivity of this test
in the LP group means that the SGCAPS can be safely used to rule out GCA at a score < 8. Furthermore, the high specificity
of this test in the HP group means that SGCAPS could be used to rule in GCA at score of >12.

Using the SGCAPS < 8 to rule out GCA we could potentially reduce the number of urgent GCA referrals by approximately
50%. Additionally, by not requesting temporal artery ultrasound scans in low-probability patients, we can reduce the number
of temporal artery ultrasound scans by 50%. The clinical need for referral and scanning certainly remains important in the
intermediate-probability group. Despite the possibility to rule in GCA in patients with a score >12 with 100% specificity, refer-
ral and scanning will remain an important part of the best practice management in GCA patients.

Disclosure: E. Appleby, None; Q. Akram, None.
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Background/Purpose: Ultrasonography (US) has been suggested to be useful in predicting flare in patients with rheuma-
toid arthritis (RA) after discontinuation of biological disease-modifying antirheumatic drugs (bDMARDs). This study aimed
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to investigate whether US can predict flare after discontinuation of bDMARDs in RA patients who have achieved stringent
remission criteria.

Methods: We prospectively enrolled RA patients who maintained a simplified disease activity index ≤ 3.3 and discontinued
bDMARDs and measured clinical assessment and US every 2-3 months for 2 years. The US examination was performed on
40 joints using the semi-quantitative method of 0-3 on the Grey-scale (GS) and Power Doppler (PD), and the total values for
each patient were used as the GS score and PD score. Joints graded as GS score ≥ 2 or PD score ≥ 1 were counted as US
arthritis. In addition, tendons at 36 sites were counted with or without tendinitis/tenosynovitis to obtain a tendon score.

Results: Thirty-six patients were enrolled and two patients who dropped out early without flare were excluded from the
comparative analyses. At baseline, the median GS score was 7, PD score was 0, US arthritis was 0, and tendon score
was 0. The total PD score was 0 in 26 patients (72%) and it was 1 in 5 patients (14%). There were no significant differences
in US findings between the relapse group (20 patients) and the non-relapse group (14 patients). Although a Cox proportional
hazards model with baseline US findings showed no significant findings, using a time-dependent Cox proportional hazards
model to analyze time-course US findings, the PD score and the tendon score were significant with hazard ratio of 1.14
(95% CI, 1.08-1.21) and 1.37 (95% CI, 1.13-1.66), respectively. However, among the relapse group, 11 in 20 patients
(55%) had a PD score of 0 on US finding before relapse.

Conclusion: The US findings suggest that an elevated PD and tendon score are associated with flare after bDMARDs dis-
continuation, although it is insufficient for the flare prediction.

Disclosure: T. Ogura, AbbVie/Abbott, Bristol-Myers Squibb(BMS), Eli Lilly, Janssen, Eisai, Asahi kasei; T. Katagiri,
None; Y. Takakura, None; C. Imaizumi, None; H. Kameda, AbbVie, Asahi-Kasei, Lilly, Janssen, Novartis, Sanofi,
Bristol-Myers Squibb, Chugai, Mitsubishi Tanabe, Eisai, Astellas, Gilead, Taisho.
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Background/Purpose: Prior studies demonstrated that authors of publications may not accurately disclose their financial
relationships with industry. One recent study reported that among authors of American College of Rheumatology Clinical
Practice Guidelines 35% of total payments from industry sources were incompletely disclosed. Accurate disclosure is
intended to minimize bias and ensure transparency for readers who depend on the impartiality of recommendations. We
assessed the discrepancy between payments reported in the Open Payments Database (OPD) and those disclosed by
authors of clinical research papers in the three top-ranked (by impact factor) American-based general rheumatology
journals.
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Methods:We are reviewing all disclosures provided by first, second, and last authors of the first 50 clinical research papers
and editorials published beginning in January 2019 in the journals Arthritis and Rheumatology, Arthritis Care & Research and
Seminars in Arthritis & Rheumatism. Basic science research and letters were excluded. Only US-based physician authors
who were searchable on OPD were included. For each author, we extracted payment reports from the OPD related to con-
sulting fees, honoraria and speaker or faculty compensation. Research payments, education, grants, food and travel and
lodging were excluded. We defined a potential conflict of interest (PCOI) as a payment received from a company with an
ongoing Phase 2 or 3 clinical trial, or with a medication on the market, related to the published manuscript’s clinical topic.
A comparative analysis was conducted for each author to determine if reported disclosures matched PCOI from OPD. Addi-
tionally we determined under-reported company financial relationships and amount of compensation ( > or < $10000).

Results: 75 papers have been analyzed to date. Of these, 60 of 75 were deemed appropriate for inclusion. Among these
60 manuscripts, 46 included ≥1 inaccuracy in the authors’ declared PCOI.
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Of 164 authors assessed, 61 resided outside the US or were not medical doctors and therefore not included in the OPD.
Among 103 US-based physician authors, 35 received no payments from the pharmaceutical industry. Of 68 authors receiv-
ing at least one payment from industry, 53 (78%) reported inaccurately. 47 authors (69%) failed to disclose ≥1 PCOI, and
21 (31%) under-disclosed the amount of money received. 15 authors (22%) had both undisclosed PCOI and under-
disclosed payments. Among the manuscripts reviewed, 12 papers reported the results of clinical trials, all of which had dis-
closure inaccuracies, with 17 of 20 (85%) OPD-eligible authors reporting inaccurately. Overall, 305 of 411 (74%) PCOI were
declared. Of 72 instances of under-reporting, the mean dollar amount under-reported was $33,126/occurrence (median =
$17,438).

Conclusion: Inaccurate and under-reporting of financial disclosures by authors remain an issue in clinical studies published
in top rheumatology journals. Improved community education and firmer enforcement of expectations would allow readers
to better assess the possible impact of PCOI on publications.Accuracy of financial disclosures in published clinical research
papers in top-ranked (by impact factor) American-based Rheumatology journals.

Accuracy of financial disclosures by authors with financial ties to industry in top-ranked Rheumatology journals. Both undis-
closed and under-disclosed potential conflicts of interest (PCOI) are reported below.

Disclosure: M. Guan, None; M. Pillinger, Horizon Therapeutics, Sobi, Fortress Bioscience, Hikma; A. Abeles,
Janssen.
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Background/Purpose: Composite measures using 3-visual analog scale (VAS; physician’s global assessment, patient’s
global assessment, and skin) or 4-VAS (physician’s global assessment, joints, skin, and pain) have been proposed as sim-
pler alternatives.1 Given potential advantages of numeric rating scales (NRS) over VAS, we here adapted 3/4-VAS for use
with NRS components and tested its validity via post hoc analysis of the upadacitinib (UPA) SELECT-PsA program.

We evaluate the ability of 3/4-NRS scores to assess treatment response in SELECT-PsA 1 and 2, as well as the correlation
of 3/4-NRS with other common disease activity measures.
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Methods:Data are from the SELECT-PsA 1 and 2 phase 3 trials in patients with prior inadequate response or intolerance to ≥1
non-biologic DMARD or ≥1 biologic DMARD, respectively. In both trials, patients received once daily UPA 15 mg, UPA 30 mg,
or placebo (PBO); SELECT-PsA 1 also included the active comparator adalimumab (ADA) 40 mg every other week (wk).
3-NRS scores were determined using the mean of SAPS questions 1–10, physician’s global assessment of disease activity,
and patient’s global assessment of disease activity; 4-NRS scores were determined using the mean of SAPS questions 1–
10, physician’s global assessment of disease activity, patient’s assessment of pain, and BASDAI question 3 related to joint
pain and swelling. The 3/4-NRS scale ranges from 0 (no disease activity) to 10 (severe activity). 3/4-NRS and cDAPSA
(DAPSA without the CRP component) were assessed at all available visits through wk 56. Correlations between 3/4-NRS with
PsA disease activity score (PASDAS), routine assessment of patient index data 3 (RAPID3), DAPSA, cDAPSA, and other dis-
ease activity measures were determined by nonparametric Spearman rank correlation coefficient for UPA 15 mg patients from
both trials and ADA for SELECT-PsA 1. All data are shown as observed; nominal p-values are provided throughout.

Results: A total of 1281 and 423 patients were included from SELECT-PsA 1 and 2, respectively. For both cDAPSA and
3/4-NRS scores, patients receiving UPA 15mg showed clear numerical improvements compared with PBO at wk 24 in both
trials (Table). 3/4-NRS scores were highly correlated with RAPID3 and PASDAS measures (r >0.6, P < 0.0001) for UPA
15 mg patients at baseline (Figure). Moderate correlations were observed between 3/4-NRS and DAPSA/cDAPSA (r =
~0.4, P < 0.0001), as well as physical function (HAQ-DI) and quality of life measures (SF-36). Nominally significant but
weaker correlations were detected for joints, skin, and other disease activity assessments. Similar overall results were
observed for patients receiving ADA.

Conclusion: 3/4-NRS was able to successfully discriminate between PBO and therapeutic groups in SELECT-PsA 1 and
2. 3/4-NRS scores correlated well with other clinical and patient reported outcome measures, including those focused on
joints (DAPSA) or multiple manifestations (PASDAS), supporting 3/4-NRS as a viable and easy to use tool in daily clinical
practice.

References1. Tillett W, et al. J Rheumatol 2021; 201675.

Disclosure: W. Tillett, AbbVie, Amgen, Eli Lilly, Janssen, MSD, Novartis, Pfizer, UCB; L. Coates, AbbVie, Amgen,
Boehringer-Ingelheim, Bristol-Myers Squibb (BMS), Eli Lilly, Gilead, Galapagos, Janssen, Medac, Novartis, Pfizer,
UCB, Celgene, Biogen, Moonlake, GlaxoSmithKlein (GSK); M. Kishimoto, AbbVie, Amgen, Astellas BioPharma,
Asahi-Kasei Pharma, Ayumi Pharma, Bristol-Myers Squibb(BMS), Celgene, Chugai, Daiichi-Sankyo, Eisai, Eli Lilly, Gil-
ead, Janssen, Kyowa Kirin, Novartis, Ono Pharma, Pfizer, Tanabe-Mitsubishi, Teijin Pharma, UCB; A. Setty, AbbVie;
T. Gao, AbbVie; R. Lippe, AbbVie; P. Helliwell, Eli Lilly, AbbVie, Amgen, Janssen, Novartis.
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Background/Purpose: The treat-to-target approach endorsed by the ACR for rheumatoid arthritis requires frequent mon-
itoring of disease activity using validated instruments, with changes to the treatment regimen in order to target low disease
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activity or remission. The two university rheumatology clinics were using the Routine Assessment of Patient Index Data with
3 measures (RAPID-3) to measure disease activity. Historically, this had been given to the patient on paper at the time of an
in-person clinic visit. Barriers to collecting RAPID-3 included; time taken at the beginning of the visit, incomplete form collec-
tion, manual entry into the electronic health record (EHR), and COVID-19 workflow changes resulting in gaps. We imple-
mented electronic patient portal entry and point of care entry to address these barriers, with the goal of improving our
collection rate.

Methods: Baseline RAPID-3 data (7/2020 - 11/2021) were presented for patients with RA at both clinic sites prior to imple-
mentation during a monthly faculty meeting with a discussion of the importance of collecting disease activity measures. Bar-
riers and facilitators to paper collection and future implementation of the patient portal and point of care electronic entry were
discussed with faculty and in clinical support team huddles. Using the Consolidated Framework for Implementation
Research (CFIR) Barrier Buster Tool (v0.52) we identified barriers that were mapped to Expert Recommendations for Imple-
menting Change (ERIC) strategies to facilitate implementation (Table 1). A multidisciplinary team including physicians, nurs-
ing, and clinic leadership, and electronic health records analysts was formed to adapt the RAPID-3 tool for electronic patient
portal use, and develop an implementation blueprint. The health IT converted paper tools into electronic items that were
viewable on phones, tablets, and computer. This required adaptation of the visual analogue scale for phone (Fig 1A). Results
are viewable within the encounter template (Fig 1B). Electronic tools went live 1/24/2022. Pre and 3-month post-
implementation completion rates were compared using Fischer’s exact test.

Results: At baseline 36.2% of RA patient encounters at clinic site A and 9.3% at clinic site B had RAPID-3 scores entered
(n = 317/875, 76/817; Fig 2 ). Following RAPID-3 faculty discussion, scores temporarily increased to 48.1% and 13% for
sites A and B respectively. After patient portal and point of care electronic entry began, rates rose to 86% and 82%. Modest
declines were noted afterwards with a 3-month average of 79.5% across all clinic encounters (n= 594/749, p < 0.001). For
all patients who completed RAPID-3, 55.7% responded using the patient portal prior to visit.
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Conclusion: Implementing electronic patient entered and point of care RAPID-3 assessments for RA significantly increased
completion. Future efforts will include implementation strategies to support continued RAPID-3 collection and use in patient
encounters.Implementation strategies used to address barriers to electronic patient portal and point of care entry of
RAPID-3

RAPID-3 data collection pre and post Intervention

Disclosure: S. Ferguson, None; L. Zemlicka, None; A. Weber, None; A. Halabi, None; J. Arnason, None; C. Bartels,
Pfizer.
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Background/Purpose: Fatigue is a major symptom for rheumatoid arthritis (RA) patients with a high prevalence (40%-
70%)1 measured by different validated questionnaires and scales. A 0-10 visual analog scale (0-10) was reported as a fine
tool, with a cut-off >5/10 indicating high fatigue2.A residual fatigue has been described in a significant proportion of
patients in low activity/remission of the disease by different indices3.

We studied the association between high level of residual fatigue (VAS>5/10) and disease variables including self-reported
burden of disease and residual fatigue with different indices in a group of non - selected RA patients.

Methods: RA patients (ACR/EULAR criteria, 2010) were included consecutively in an Arthritis Unit during a period of
3 months. Patients completed a 2-page MDHAQ (multidimensional health assessment questionnaire) that includes a 0-10
fatigue VAS; cut point of >5/10 was regarded as high fatigue. Other queries were: physical function (FN) + pain (PN) +
patient global assessment (PATGL), checklist of 60 symptoms (ROS60) and self-assessment 48 joint count (RADAI48).
Demographic variables (age, sex, BMI) and clinical variables: disease duration, treatment with bDMARDs and glucocorti-
coids, tender joint counts (TJC 0-28), swollen joint count (SJC 0-28), acute phase reactants (ESR, CRP), physician global
assessment (PhyGL) were also collected. Clinical activity indices (DAS28ESR, SDAI and RAPID3) and their respective clini-
cally significant differences between groups (DAS28ESR >0.6; SDAI >10; RAPID3 >3.8) were calculated. Descriptive statis-
tics (mean and SD) and bivariate analyses (Student’s t-test for quantitative and Chi2 tests for categorical variables) were
analyzed to compare groups with fatigue >or< than 5, of numerical differences between indices and the frequency of high
fatigue in patients with low disease activity for the 3 studied indices.

Results: A total of 75 RA patients (84% females) were studied; mean age 62 (SD:11.6) years, median BMI 22.8 (SD:8.0),
mean disease duration 4.6 (SD:5) years, 64%with bDMARD and 43.5%with glucocorticoids treatment. Global mean of clin-
ical indices were: DAS28ESR=2.55 (SD:1.21), SDAI=8.7 (SD:8.00) and RAPID3=5.97 (SD:5.85). High fatigue (VAS-
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fatigue > 5/10) was seen in 31(41.2%) of the patients associated with poorer disease activity variables including self-
reported burden of disease than low fatigue patients, except for SJC (table 1). Mean differences in the activity indices studied
between the high and low fatigue groups were statistically significant and clinically relevant for DAS28ESR=1.02 ( >0.6) and
RAPID3=7.2 ( >3.8), but not for SDAI=6.15 ( < 10). The mean disease activity were moderate by SDAI=12.33 (SD:4.80) and
RAPID3=10.29 (SD:0.06) and remission by DAS28ESR=3.15 (SD:1.27) in the high-fatigue group and the percentage of low-
activity/remission were 30.4% by DAS28ESR, 31.5% by SDAI and only 20% by RAPID3 (table 2).

Table 1. Descriptive and comparison variables between groups, expressed as mean and SD.

Table 2. Percentages of high fatigued patients according to low activity indices.
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Conclusion: High fatigue in RA patients was associated with a worse self-reported disease burden. We highlight the use of
RAPID3 as a stricter activity index than others to capture residual fatigue.References:1.Hewlett S. Rheumatology 2011. 2.
Pollard LC. Rheumatology 2006. 3.Druce K. Rheumatology2016.

Disclosure: R. Morlà, None; B. Frade-Sosa, None; N. Sapena, None; J. Gomez-Puerta, GSK, Galapagos, Pfizer,
Janssen, Sanofi, AbbVie, Bristol Myers Squibb, Lilly, Novartis, MSD, Roche; R. Sanmarti, Thermo Fisher Scientific;
T. Pincus, Medical History Services, LLC, Medical History Services LLC.
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Background/Purpose: In recent years, the American College of Rheumatology has stewarded a number of rheumatology-
specific quality measures for use in national pay-for-performance programs. While the introduction of specialty-specific
measures affords rheumatologists’ an opportunity to submit quality measures more applicable to their field, the uptake of
such measures is unknown. Using RISE registry data, we investigated how often rheumatology-specific quality measures
were submitted to the Merit-based Incentive Payment System (MIPS) and evaluated whether the use of these measures var-
ied by practice characteristics.
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Methods: The RISE-registry’s MIPS dashboard contains information on group and individual MIPS submissions for partic-
ipating practices and providers. Between 2019 and 2021, 12 quality measures were identified as rheumatology-specific
since they aligned with care routinely provided by rheumatologists (Table 2). MIPS submissions were analyzed at the pro-
vider level: quality measures from individual submissions were prioritized over group submissions for the subset of providers
that submitted as both an individual and as part of a group. Quality measures from group submissions were assigned to
each participating clinician in the group for those without individual submissions. Using three years of MIPS submission data
(2019 – 2021), we identified the most frequently submitted measures, determined the proportion of total rheumatology mea-
sures submitted and examined the uptake of new rheumatology-specific measures by practice type.

Results: We assessed 620 providers’ MIPS submissions from 156 practices. Most providers were from single-specialty
practices (74%) and the South or Midwest regions (67%). Practices had a median of 6 clinicians and 6313 patients
(Table 1). The number of rheumatology-specific measures available increased over time due to the debut of 4 newmeasures
in 2020 including RA disease activity in low disease activity or remission (outcome measure); safe hydroxychloroquine dos-
ing; Hepatitis B safety screening; and disease activity measurement for patients with psoriatic arthritis (Table 2). In parallel,
the number of rheumatology-specificmeasures submitted to MIPS increased: overall, providers submitted a mean of 4 rheu-
matology measures in 2019, 5 in 2020, and 6 in 2021. In 2020, 75% of providers submitted at least 1 of the 4 newmeasures
(range 31.1-52.6% for each measure); in 2021, this increased to 80% (range 18.6-59.4%). Single-specialty providers were
most likely to adopt new rheumatology measures: 81% of single-specialty providers submitted at least 1 newmeasure com-
pared to 55% of multi-specialty and 63% of solo practitioners.

Conclusion: RISE participating providers’ use of rheumatology-specific quality measures has been consistently high, and
newly introduced measures have demonstrated substantial uptake. Future studies should investigate whether the submis-
sion of specialty-specific quality measures correlates with improved performance on quality measures as well as patient
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outcomes.Disclaimer: This data was supported by the ACR’s RISE Registry. However, the views expressed represent those
of the authors, not necessarily those of the ACR.

Disclosure: E. Kersey, None; J. Li, None; Z. Izadi, None; J. Adler-Milstein, None; T. Johansson, None; J. Yazdany,
AstraZeneca, Gilead, Bristol-Myers Squibb(BMS), Aurinia, Astra Zeneca, Pfizer; G. Schmajuk, None.
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Background/Purpose: Collection and use of rheumatoid arthritis (RA) disease activity and functional status outcome mea-
sures facilitates treating-to-target and shared decision-making. Although guidelines recommend regular use of these
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measures and most rheumatologists agree on their value, implementation in a busy clinical practice can be challenging.
Indeed, collection of these measures varies widely in RISE registry practices. In this study, we used the Consolidated Frame-
work for Implementation Research (CFIR) as an evaluation framework to study practices that reliably collect RA measures.
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Methods:We used purposive sampling among RISE practices with a high proportion of patients with documented RA out-
come measures (top quartile across all RISE practices). Because academic medical centers (AMCs) are under-represented
in RISE, we also sampled several high-performing AMCs. A rheumatologist and key staff from each practice involved in RA
measure collection were invited for a group interview. A semi-structured interview guide was developed using concepts from
the CFIR framework. Recorded interviews were transcribed, and deductive and inductive thematic analysis was used to
identify key themes. We organized themes and sub-themes into components within CFIR domains.

Results: We conducted 29 interviews across 10 RISE practices and 5 AMCs (16 rheumatologists, 6 medical assistants,
5 practice managers, 1 nurse practitioner, and 1 IT specialist). Common themes in successful implementation of RA mea-
sure collection were discussed by participants in the following CFIR domains (Table 1): 1) Process: practices had clearly
defined workflows for collecting RA outcomes and well-defined roles for staff and physicians in collecting RA measure infor-
mation (Figure 1); 2) Intervention: practices tailored RA measure collection procedures to their clinical context, employing
everything from simple paper forms to digital applications supplied by an outside vendor or within the EHR; 3) Characteristics
of individuals: nearly all participants emphasized that clinic culture was important to their success. The idea of “checks and
balances,” or ensuring multiple staff members are responsible for collection of RA measures, was common; 4) Inner setting:
capacity for rapid adjustments to workflows was common, with many practices reporting the ability to implement changes
quickly as needed; 5) Outer setting: although external quality reporting programs necessitated measure collection, most
respondents relayed that this was rarely the primary driver of their performance. Instead, rheumatologists felt motivated to
provide high quality, evidence-based care to patients. Despite their success in collecting RA measures, respondents also
identified a number of challenges (Table 2).

Conclusion: Rheumatology practices that successfully collect RA measures reported having well-defined workflows, a cul-
ture of accountability, and being motivated by patients and evidence as opposed to external factors such as pay-for perfor-
mance programs. Next steps include using these qualitative findings to build a quality improvement toolkit to disseminate to
rheumatology practices nationwide.

Disclosure: L. Jacobsohn, None; C. Nasrallah, None; C. Young, None; G. Schmajuk, None; J. Yazdany, AstraZe-
neca, Gilead, Bristol-Myers Squibb(BMS), Aurinia, Astra Zeneca, Pfizer.
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Development of ACR Longitudinal Digital Quality Measures for Systemic
Lupus Erythematosus: Data Availability and Preliminary Measure
Performance in the RISE Registry

April Jorge1, Alfredo Aguirre2, April Barnado3, Bonnie Bermas4, Candace Feldman5, Shraddha Jatwani6, Alex Limanni7,
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Christie Bartels14, 1Massachusetts General Hospital, Boston, MA, 2University of California, San Francisco, San Francisco,
CA, 3Vanderbilt University Medical Center, Nashville, TN, 4UT Southwestern, Dallas, TX, 5Brigham andWomen’s Hospital,
Boston, MA, 6Albert Einstein Medical Center, Ambler, PA, 7Self, Dallas, TX, 8University of Colorado Anschutz Medical
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Background/Purpose: Digital quality measures can facilitate monitoring and improvement of health care quality on a pop-
ulation level. As part of a CDC-funded ACR initiative to develop digital quality measures for systemic lupus erythematosus
(SLE) care, we aimed to assess the data availability and preliminary patient-level performance for 15 candidate measures
using contemporary electronic health record (EHR) data from the ACR RISE Registry.

Methods: RISE is a national registry that collects EHR data from rheumatology practices across the United States. We iden-
tified all participating RISE practices and identified patients whomet SLE criteria (e.g., ≥2 ICD codes for SLE ≥30 days apart),
were ≥18 years of age, and had ≥2 visits in 2019. We also identified all patients with lupus nephritis (LN) who met above cri-
teria and had ≥1 LN code (ICD-10 M32.14) OR ≥2 nephritis codes (Chibnik 2010). An expert panel generated 15 If/Then
statements for candidate SLE quality measures (methods described separately). For each measure, we assessed the pro-
portion of RISE practices with the relevant data available in structured EHR fields and the proportion of patients who would
meet all or part of the candidate measures in 2019 per the available data.

Results: Across 226 practices in the RISE registry, we identified 35,859 patients with SLE and 4,826 patients with LN who
had ≥2 visits in 2019 (Table 1). 91% with SLE and 86% with LN were female; mean ages were 55 and 52 years. 19% with
SLE and 29% with LN were Black/African American. Over 70% of patients were seen in single-specialty rheumatology prac-
tices; the mean number of visits was 4.2. Practice-level data availability is shown in Table 2. Medication records were avail-
able for all RISE practices. The prescribed dose, required to assess candidate measures of safe dosing, was available in
73% of practices for hydroxychloroquine (HCQ) and 56% for glucocorticoids. Laboratory monitoring of dsDNA, comple-
ments, and urinalysis or quantitative urine protein were each available in over half of practices. Only 6% of practices had
structured data available on kidney biopsy orders or nephrology consult orders. LN class and dates of SLE/LN diagnosis
were not reported in structured EHR fields. Preliminary measure performance is shown in Table 3. HCQ use was docu-
mented for 63% of patients with SLE; 62% received HCQ dosing ≤5 mg/kg. Glucocorticoids were used by 48% with SLE
in 2019, but the daily dose for a 6-month period was challenging to discern from available data. For end-organ monitoring,
27% of patients with SLE and 32%with LN had ≥1 urinalysis or quantitative urine protein in 2019. Fewer than 1% of patients
had any SLEDAI scores reported.
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Conclusion: Using the ACR RISE registry, we assessed the data availability and preliminary performance for 15 candidate
digital quality measures. Key medication dosing and targeted monitoring labs were captured by most RISE practices and
identified potential gaps in individual SLE patient care. Measures based on incident SLE or LN class are limited by data avail-
ability. Next steps include a Delphi exercise to rate the candidate SLE digital quality measures by importance and feasibility.
The top-ranked measures will undergo a detailed assessment of validity and feasibility in RISE practices.

Table 1. Characteristics of Patients with Systemic Lupus Erythematosus and Lupus Nephritis in the RISE Registry
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Table 2. Practice Level Data Availability for Candidate Systemic Lupus Erythematosus Digital Quality Measures
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Disclosure: A. Jorge, None; A. Aguirre, None; A. Barnado, None; B. Bermas, Bristol-Myers Squibb(BMS), Novartis;
C. Feldman, AtlasBio, Pfizer Pharmaceuticals, BMS Foundation, Health Resources in Action, Illumina, Mestag Thera-
peutics, Elsevier; S. Jatwani, None; A. Limanni, None; J. Zell, None; C. Barber, None; A. Duarte-Garcia, None;

Table 3. Preliminary Patient-Level Performance in the RISE Registry for Candidate Systemic Lupus Erythematosus Digital Quality Measures
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S. Garg, None; J. Li, None; G. Schmajuk, None; J. Yazdany, AstraZeneca, Gilead, Bristol-Myers Squibb(BMS), Auri-
nia, Astra Zeneca, Pfizer; C. Bartels, Pfizer.
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Improving Pneumococcal Vaccination Rates Among Immunosuppressed
Adults in an Academic Rheumatology Clinic Utilizing a Nurse Driven
Protocol
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1UT Southwestern, Dallas, TX, 2University of Texas Southwestern Medical Center, Dallas, TX, 3UT Southwestern Medical
Center, Dallas, TX
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Background/Purpose: Rheumatology patients are at risk for severe pneumococcal infections due to their underlying dis-
ease and immunosuppressive therapy. Current Advisory Committee on Immunization Practices guidelines recommends
that immunocompromised adults aged ≥19 years receive the pneumococcal conjugate (PCV13) vaccine followed by the
pneumococcal polysaccharide (PPSV23) vaccine. Our goal was to implement a nurse-driven protocol to 1) increase com-
bined PCV13 and PPSV23 monthly vaccination rates in immunosuppressed patients aged 19-64 years old and 2) increase

Figure 1: Proportion of patients seen who were partially or fully vaccinated by the end of the year increased during the study period.
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the overall proportion of immunosuppressed patients aged 19-64 years old who have received both PCV13 and PPSV23
vaccinations at the University of Texas Southwestern Rheumatic Diseases clinic over a two-year period.

Methods:We identified eligible adults aged 19-64 years old in the Electronic Medical Record (EMR) using a search protocol
based on pre-set medication group. We obtained baseline pneumococcal vaccination rates from January 1, 2019 to
December 31, 2019. We calculated the proportion of patients who were unvaccinated, partially vaccinated (received either
PCV13 or PPSV23), or fully vaccinated. We developed a nurse-driven workflow for vaccination implementation in the clinic.
Using Center for Disease Control (CDC) guidelines, we created a pneumococcal vaccination protocol and converted it into a
university approved Standing Medical Order (SMO) to be used by the nursing staff. Post-intervention pneumococcal vacci-
nation rates and proportions were calculated on a monthly basis and at the end of the study period. Monthly meetings were
conducted to address new problems or concerns.

Results: The post-intervention period started on January 1, 2020. COVID-19 pandemic with associated clinic closures and
workflow changes led to significant decline in vaccination rates. Vaccination rates also declined both after COVID-19 vac-
cines became available to patients and after the surge of COVID-19 cases due to the B.1.617.2 (Delta) variant of SARS-
CoV-2. Despite that, we increased the proportion of patients who were fully vaccinated by the end of the year from baseline
of 14.6% in 2019 to 19.1% in 2020 and 26.2% in 2021 (Figure 1). We also improved the rate of monthly vaccination from
6.3% to 14.5% by Dec 2021 (Figure 2).

Conclusion: Our clinic employed a nurse-driven SMO protocol that led to improvement in pneumococcal vaccination rates.
The COVID-19 pandemic has provided a significant barrier to pneumococcal vaccination efforts for multiple reasons, includ-
ing reduction in in-person visits, changes in clinic protocols, and providing competing priorities.

Disclosure: E. Joerns, Pfizer, Inc; N. Pokala, None; D. Wang, None; J. Reisch, None; R. Arasaratnam, None;
B. Bermas, Bristol-Myers Squibb(BMS), Novartis; P. Bajaj, None.

Figure 2: COVID-19 related clinic closures affected pneumococcal vaccination rates in eligible patients.
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Pneumococcal Vaccination Compliance Rate Among Lupus and
Rheumatoid Arthritis Patients in Rheumatology Fellow’s Cllinic

Sana Kang1, George Gennaoui2 and J. Patricia Dhar3, 1Ascension St John Hospital, Chesterfield, MO, 2Ascension St. John
Hospital, St. Clair Shores, MI, 3Ascension St. John Hospital and Wayne State University School of Medicine, Bloomfield
Hills, MI

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
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Background/Purpose: The US Center for Disease Control and Prevention recommends that adults ages 19 years and
older, with immunocompromising conditions should receive a dose of pneumococcal conjugate vaccine (PCV13) first, fol-
lowed by a dose of pneumococcal polysaccharide vaccine (PPSV23) at least 8 weeks later. Additionally, those who received
PPSV23 before age 65 years for any indication should receive another dose of vaccine at age 65 years or later if at least
5 years have elapsed since their previous PPSV23.1 The objective of this project was to determine if patients with a diagno-
ses of systemic lupus erythematosus (SLE) and/or rheumatoid arthritis (RA) seen in our academic rheumatology practice
were receiving the recommended pneumococcal vaccination schedule for immunosuppressed conditions.

Methods: A retrospective chart review was performed for patients ages 18 years and older with a diagnosis of RA and/or
SLE in our academic rheumatology clinic who were on immunosuppressive medications including methotrexate,

Table 1 shows compliance with vaccine recommendation by age and type of medications taken.

2506



corticosteroids, azathioprine, adalimumab, etanercept, certolizumab, anakinra, baricitinib, tocilizumab, upadacitinib, apre-
milast, tofacitinib, rituximab, mycophenolate mofetil, or cyclophosphamide from 7/1/2019 to 1/31/2021. Data were ana-
lyzed using the chi-squared test; a p-value less than 0.05 was considered to indicate statistical significance.

Results: We reviewed the charts of 329 patients who had mean age of 56.6 ± 14.8 years, with 84.8% (279) female and
43.8% black (144). Overall, 100/329 (30.4%) patients with a diagnosis of systemic lupus erythematosus and/or rheumatoid
arthritis were vaccinated with first dose of Prevnar and 38/329 (11.6%) received PPSV23 only. Higher vaccination preva-
lence was observed among patients ages 65 years and older. The patients who received PPSV23 or PCV 13 before initiation
of immunosuppressive medications was noted to have mean age of 66 years.Only 58/329 (17.6%) of patients received
PPSV23 or PCV13 before initiation of immunosuppressive medications.

Table 1 shows compliance with vaccine recommendation by age and type of medications taken.

Conclusion: This study demonstrates that about 70% of patients with a diagnosis of systemic lupus erythematosus and/or
rheumatoid arthritis in an academic rheumatology clinic at Ascension St. John Hospital did not receive pneumococcal vac-
cination as recommended by the CDC. Educational intervention to increase awareness of the pneumococcal vaccine
schedule is needed to improve pneumococcal vaccine uptake in patients with rheumatoid arthritis and SLE, particularly
those less than 65 years of age.

Disclosure: S. Kang, None; G. Gennaoui, None; J. Dhar, None.
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Background/Purpose: Osteoporotic fractures contribute to significant morbidity and mortality. Dual-energy x-ray absorp-
tiometry (DXA) is a valuable tool to identify osteoporosis, assess fracture risk, and monitor treatment response. High-quality
DXA requires attention to DXA acquisition, analysis, interpretation, and reporting, but errors at each step are common, and
can adversely affect patient care. This quality improvement study evaluated national VA DXA equipment and processes of
care, as part of a larger evaluation to understand access to and quality of DXA services in the VA, and for rural Veterans.

Methods: An interdisciplinary work group of radiologists, nuclear medicine physicians, social scientists, endocrinologists,
and rheumatologists iteratively developed the survey identifying domains, developing items, and revising for parsimony. This
quality improvement project was reviewed by the VA Office of Rural Health and University of Iowa IRB. VA nuclear medicine
and radiology leadership at 178 sites were emailed invitations and given 60 days to complete the survey online.
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Results: Sixty-three sites (35%) completed the survey. The most common DXA manufacturers were Hologic and GE; 76%
were rated as in “excellent” or “good” condition. Mean DXA scanner age was 6 years (SD 4.35). Use of a validated fracture
risk measure such as FRAX® was reported by 75% of sites. Few sites had the capability for vertebral fracture assessment,
trabecular bone score, or atypical femur fracture evaluation (Table 1). Lack of equipment routinely used with DXA acquisition
(e.g., height/weight measurement, patient transfer, and proper positioning) was reported by 19% of facilities. Most (80%)
facilities reported no equipment needs, yet few sites routinely used a stadiometer or scale at the time of DXA (Table 1).
Few sites (41%) routinely send patients instructions to prepare them for their DXA appointment. For those sites, 54-58%
provided information to assist with wayfinding and proper dress for image acquisition, but few provided instructions advising
patients to avoid contrast, barium, and calcium supplements prior to DXA. DXA indication was the most frequent order ele-
ment collected. Most routinely collect information about bone health medications used to manage osteoporosis (75%),
medications affecting bone remodeling (76%), and osteoporosis risk factors (78%) at the time of DXA, but there was high
variability among specific medications and risk factors (Table 2). The spine (96%), one total hip (80%), and one femoral neck
(78%) were the most common routine anatomical sites for DXA (Figure 1).

Conclusion: Though many VA DXA facilities are maintaining standard of care practices regarding equipment and processes
of care, much variability remains, particularly in routine use of equipment for accurate measurement, pre-visit patient educa-
tion, and collection of clinical information important to the interpretation of DXA results. This study was limited by number of
respondents -roughly one-third of potential VA DXA sites. Study results will be used to facilitate coordination across

2508



Figure 1. Routine Measurement of DXA Anatomical Sites
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radiology and specialty care services to provide Veterans with high quality osteoporosis DXA screening and care processes
that facilitate access.

Disclosure: K. Miller, None; M. Steffen, None; K. McCoy, None; M. Mengeling, None; H. Davila, None; S. Wardyn,
None; S. Solimeo, None.
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Background/Purpose: Nearly 53.6 million people in America have osteoporosis with increasing incidence each year
(Brauer, JAMA 2009). Almost 25% of people with a hip fracture die within 1 year of the fracture (Wright, Journal Bone Mineral
Research 2014). Currently, screening for osteoporosis is recommended for women over the age of 65 or over 50 with noted
risk factors. Bisphosphonate therapy has been shown to reduce both fracture risk and mortality in people with osteoporosis.
(Brauer, JAMA 2009). Primary care settings are often the first line opportunity to provide appropriate screening measures to
adult patients. Our project aims to both identify and improve the frequency of osteoporosis screening by providers in an
Internal Medicine practice, as well as to increase comfort with treatment.

Methods: An initial survey was sent to a large urban academic practice of Internal Medicine residents and attendings to
determine current practice and attitudes toward osteoporosis screening and management. After the initial survey, a lecture
on osteoporosis screening indications, diagnosis, and general management was delivered to physicians in the same prac-
tice. A repeat survey was sent to assess the effectiveness of the educational material. Qualitative statistics were used to ana-
lyze the data. A p-value of 0.05 was used to determine statistical significance.

Results: A total of 51 providers completed the initial survey. Their demographics and responses to osteoporosis screening
and management are in Table 1. Roughly half of providers “rarely/never” discussed osteoporosis screening with patients.
Nearly 67% of providers stated that they “usually/always” order osteoporosis screening; 74% of providers knew the indica-
tions for osteoporosis screening. A majority (82%) of providers, thought that screening would change their management.
Forty-six percent of providers were comfortable with osteoporosis management. After the educational material/intervention,
another survey was sent and 24 providers responded, with results noted in Table 2. After the education, 56% of providers
were likely to discuss osteoporosis screening (p=0.7). 96% stated they knew the indications for screening (p=0.03). There
was also a large increase of providers who felt comfortable with osteoporosis management (60.9%) post-lecture (p=0.2).

Conclusion: In an academic Internal Medicine practice of physicians, a dedicated lecture on osteoporosis improved both
knowledge about osteoporosis screening indications, diagnosis and management, and provider willingness to discuss oste-
oporosis screening with their patients. This project demonstrated that, at minimum, a traditional lecture format reliably
improved provider knowledge of screening guidelines and should be incorporated into medical educational curricula. A
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more structured, targeted Rheumatology focused educational series may be even more impactful. As such, further research
is necessary to determine if these interventions translate to improved bone health outcomes and if additional educational
interventions can continue to increase Internists’ comfort with the management of bone loss.

Table 1 notes the results of the survey sent to Internal Medicine residents and attendings regarding their practice of osteoporosis screening and
management prior to the educational intervention.
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ANA Testing Practices in the United States: A Population-Based Study
Between 2000 and 2019
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1University of Maryland Medical Center, Midtown Campus, Baltimore, MD, 2Division of Rheumatology, Mayo Clinic,
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5Mayo Clinic, Rochester, MN

Table 2 notes the results of the survey sent to Internal Medicine residents and attendings regarding their practice of osteoporosis screening and
management after the educational intervention.
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Background/Purpose: Inappropriate laboratory testing accounts for an important part of avoidable healthcare costs. Anti-
nuclear antibody (ANA) is a commonly used laboratory test in rheumatology with a role in the diagnosis of several autoim-
mune diseases. There is limited data regarding the utilization and frequency of ANA testing. We aimed to perform a
population-based study to describe the trends of ANA testing in the United States (US) between 2000 and 2019.

Methods: All patients that underwent an ANA test between 2000 and 2019 in a 27-county region in the American Upper
Midwest were identified. Patients with a history of systemic autoimmune disease before testing were excluded. Age and
sex-specific incidence rates of ANA testing were adjusted to the 2010 US population. 95% confidence intervals were calcu-
lated assuming that the data follows a Poisson distribution. Secular trends in ANA testing were examined using Poisson
regression methods.

Results: 72,795 unique individuals underwent 134,098 ANA tests between 2000 and 2019 in our geographic area. The
mean age was 50.9 (SD 19.22) years, 65% were female. 96% of the performed tests were through the ELISA method.
46% of the total tests were repeat tests. The mean time between repeated tests was 2.7 years. The cumulative incidence
was 12 per 100 person-years (95% CI 11.98, 12.1) for females and 6.43 per 100 person-years (95% CI 6.3, 6.5) for males.
There was no significant secular trend in the incidence of ANA testing between 2002 and 2019.

Table 1. Demographics and testing characteristics of antinuclear antibody (ANA) tested patient cohort between 2000 and 2018

Table 2. Cumulative incidence of ANA testing across age groups in 2002 to 2018 period
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Conclusion: There was a high volume of ANA testing in this US population. Over the study period, 12% of females and 6%
of males in population were tested for ANA at least once. This is vastly disproportionate to the reported prevalence of con-
nective tissue disorders from the same region. Repeat testing was common despite its low value. Increased awareness of
evidence-based criteria for ANA testing could lead to significant healthcare cost savings and avoidance of potential
patient harm.

Disclosure: M. Hocaoglu, None; A. Sanchez-Rodriguez, None; H. Langenfeld, None; C. Crowson, None;
A. Duarte-Garcia, None.
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Figure 1. Incidence trends of ANA testing in the 2002 to 2018 period
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Background/Purpose: Significant morbidity and mortality urge efforts to improve quality of care for people with systemic
lupus erythematosus (SLE). Yet, none of the 25 American College of Rheumatology (ACR) quality measures is specific to
SLE. As part of a collaboration between the Centers for Disease Control and Prevention and ACR, we used literature review
and consensus methods to develop digital quality measures, defined by their reliance on electronic health data, in this case
from the ACR RISE registry, to improve longitudinal SLE care and outcomes.

Methods: An ACRwork group of 10 SLE experts reviewed literature, synthesized and ranked measure constructs, and con-
structed evidence-based quality measure statements for review by a 17-member multidisciplinary Delphi panel (Figure 1). A
priori we planned to advance 2-3 statements to test as digital quality measures. Literature review included all N. American
and European guidelines 2000-2020 focused on SLE or lupus nephritis management. Guidelines meeting inclusion criteria
were reviewed to distill candidate quality measure constructs in three domains: SLE treatment, monitoring, and phenotype.
After discussion, the work group ranked importance and feasibility of constructs (9-point Likert, 9=definitely important). Con-
structs with high importance (≥60% ratings ≥7 and ≤1 rating ≤3, after excluding 1 extreme low and high rating) were adapted
as IF/THEN quality measure statements with evidence summaries. Panelists assessed each statement during three consec-
utive virtual Delphi sessions and voted before and after each session on importance and feasibility of each measure using
4 and 9-point Likert scales, respectively; scores were normalized to a 100-point scale. Consensus was again determined
using a similar Delphi scoring schema for final votes. In a final step, the Delphi panel ranked proposed measures for potential
public health impact on SLE care and outcomes.

Figure 1. Overview of Process to Develop SLE Digital Quality Measures
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Results: Experts reviewed 10 guidelines to distill 57 quality measure constructs (18 phenotyping, 24 monitoring, 15 treat-
ment). Fifteen highly rated constructs advanced to generate IF/THEN statements. Table 1 shows Delphi panel ratings of
importance and feasibility ratings for the 15 candidate measures. Among these, 5 met high consensus for importance and
feasibility: hydroxychloroquine use, limiting glucocorticoids, end-organ monitoring, serologies at diagnosis, and kidney
end-organ laboratory evaluation at diagnosis. Finally, the top three recommended statements for SLE patients were: 1)
hydroxychloroquine use, 2) limiting glucocorticoids (not ≥7.5mg/d for >6 months), and 3) monitoring kidney function and
urine protein excretion every six months (Table 2).

Conclusion: After extensive vetting for public health impact, Delphi experts recommended three digital quality measures
focused on hydroxychloroquine use, limiting glucocorticoids, and kidney monitoring. Next steps include testing candidate
statements in the RISE registry for data availability and validity and working with RISE practices to optimize reliability and fea-
sibility. Ultimately, these efforts aim to implement validated digital quality measures within US rheumatology practices to
improve SLE outcomes.

Disclosure: C. Bartels, Pfizer; A. Jorge, None; C. Feldman, AtlasBio, Pfizer Pharmaceuticals, BMS Foundation,
Health Resources in Action, Illumina, Mestag Therapeutics, Elsevier; C. Barber, None; A. Barnado, None;
B. Bermas, Bristol-Myers Squibb(BMS), Novartis; A. Duarte-Garcia, None; S. Garg, None; L. Haseley, None;
S. Jatwani, None; T. Johansson, None; A. Limanni, None; W. Rodgers, None; B. Rovin, AstraZeneca, Aurinia, Bio-
gen, Genetech, Janssen, Lupus Foundation of America, GlaxoSmithKlein(GSK); Y. Santiago-Casas, None; L. Suter,
None; J. Ude, None; J. Zell, None; J. Yazdany, AstraZeneca, Gilead, Bristol-Myers Squibb(BMS), Aurinia, Astra
Zeneca, Pfizer.
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Heidelberg, Australia, 4The University of Melbourne at St. Vincent’s Hospital Melbourne, Melbourne, Australia, 5Monash
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Background/Purpose: Systemic lupus erythematosus (SLE) is a chronic multisystem autoimmune disease associated with
frequent healthcare interactions. The Chronic Care Model is a widely accepted framework for improving quality of care by
transforming care from acute and reactive to planned and proactive. Little is known about patient perspective on care qual-
ity, or whether it is associated with traditional quality indicators (QI). Our aim was to measure the patient perspective of
chronic illness care quality in SLE, and evaluate whether it is associated with the technical quality of SLE care.

Methods: Patients with SLE (n = 258) were recruited in 2016 from academic and community specialist settings in Mel-
bourne, Australia. The Patient Assessment of Chronic Illness Care (PACIC) questionnaire was utilised to evaluate the patient
perspective of chronic illness care quality. There are 20-items within 5 categories and each item is scored using a scale from
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1 for “Never” to 5 for “Always”. Technical quality of care was assessed using 31 validated SLE QIs encompassing diagnostic
work-up, disease and comorbidities assessment, drug monitoring, preventative care and reproductive health(1, 2). Data
were obtained from the Australian Lupus Registry and Biobank, electronic medical records and patient questionnaires.
We used descriptive statistics to analyse the PACIC overall (total score of the 20 items divided by 20) and category scores
(total category score divided by the number of items within the category), and Pearson correlation to determine the associ-
ation between the overall PACIC score and per-patient lupus QI performance.

Results: The mean (SD) overall PACIC score (scale 1-5) was 2.75 (0.97). Among score categories, the Coordination of Care
category had the lowest mean score of 2.28 (1.04). Items with the lowest mean scores included accessing resources such
as community programs (1.60 (1.14)) or support groups (1.66 (1.19)) and referral to allied health professionals (1.78 (1.28)).
Mean (SD) per-patient QI performance was 69.1% (11.2). We did not find a statistically significant correlation between the
overall PACIC score and per-patient lupus QI performance (r = .06, p = .38) (Figure 1).

Conclusion: A lack of correlation between the PACIC with the SLE QIs suggests these instruments measure different
aspects of care quality. We identified gaps in care delivery related to care coordination, important in a multisystem disease,
and accessing community resources and allied health care. This should be addressed with better multidisciplinary care
models for this complex multi-organ disease.References: 1. Mosca M, Tani C, Aringer M, Bombardieri S, Boumpas D,
Cervera R, et al. Development of quality indicators to evaluate the monitoring of SLE patients in routine clinical practice.
Autoimmun Rev. 2011;10(7):383-8. 2. Yazdany J, Panopalis P, Gillis JZ, Schmajuk G, MacLean CH, Wofsy D, et al. A quality
indicator set for systemic lupus erythematosus. Arthritis Rheum. 2009;61(3):370-7.

Disclosure: S. Sreedharan, None; G. Littlejohn, None; R. Buchanan, None; M. Nikpour, Janssen, AstraZeneca,
GlaxoSmithKlein(GSK), Boehringer-Ingelheim, Bristol-Myers Squibb(BMS); E. Morand, AbbVie/Abbott, Amgen, Astra-
Zeneca, Biogen, Bristol-Myers Squibb(BMS), Eli Lilly, Genentech, GlaxoSmithKlein(GSK), Janssen, Novartis, Servier,
UCB, EMD Serono, Billerica, MA, USA; A. Hoi, None; V. Golder, None.

Figure 1: Scatterplot of per-patient QI performance versus overall PACIC score

2518



Abstract Number: 1281

Less Than Half of Cryoglobulin Tests Ordered at a Tertiary Hospital
Network Are Successfully Completed: An Opportunity for Improvement

Joo Young (Esther) Lee1, Alexis Baass2, Sasha Bernatsky3, Evelyne Vinet2 and Arielle Mendel2, 1McGill University,
Montréal, QC, Canada, 2McGill University Health Centre, Montréal, QC, Canada, 3Research Institute of the McGill
University Health Centre, Montréal, QC, Canada

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (1267–1303) Measures and Measurement of Healthcare Quality Poster
Session Type: Poster Session C
Session Time: 1:00PM–3:00PM

Background/Purpose: Cryoglobulin detection is essential for the diagnosis of cryoglobulinemic vasculitis, a condition lead-
ing to high healthcare use, organ damage, and even death. Successful cryoglobulin testing requires specific sample collec-
tion, transport, and preparation procedures, leading tests to be cancelled if appropriate conditions are not met. We
evaluated successful and unsuccessful (i.e., cancelled by the laboratory) cryoglobulin testing at our institution.

Methods:We extracted data on all cryoglobulin tests ordered at a university-affiliated hospital network (4 adult sites, 1 pae-
diatric) between January 2019-November 2021. We collected patient demographics, year of test, clinical setting where the
test was ordered (ambulatory, emergency department [ED], or inpatient), and whether the testing was ultimately successful.
Multivariable logistic regression analysis (generalized estimating equation method) assessed factors associated with can-
celled cryoglobulin testing. Covariates included patient age, sex, year of test, and clinical setting. We determined the most
frequent reasons for cryoglobulin cancellation, overall and stratified by clinical setting.

Results: Of 761 consecutive cryoglobulin tests ordered within the hospital network, 259 (34%) were ordered for inpatients,
387 (51%) for outpatients, and 115 (15%) for patients in the ED (Table 1). Mean patient age at the time of testing was
54.5 years (standard deviation, 18.5), 384 (50%) were female, and 197 (26%) were repeated tests for the same patient.
Cryoglobulin tests were cancelled in 417 (55%) cases. In multivariable analysis, no differences in age, sex, or calendar year
were observed between successful and cancelled tests. However, cryoglobulins ordered in inpatient/ED settings were more
likely to be cancelled compared to those ordered among outpatients (adjusted odds ratio 5.6, 95% CI 4.1, 7.7). Overall, the
most frequent reason for cancellation was that the specimen was not received at 37oC/98.6 oF (46%), although among out-
patient tests, the most frequent reason (51%) was that no specimen was ever received.
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Conclusion: At our institution, cryoglobulin tests are cancelled more than half the time they are ordered, potentially leading
to delayed diagnoses and repeat patient visits or blood draws. Optimizing systems of sample collection and transportation
in the context of busy inpatient and emergency environments might increase successful cryoglobulin testing, saving pre-
cious resources and reducing potentially dangerous diagnostic delays.

Disclosure: J. Lee, None; A. Baass, None; S. Bernatsky, None; E. Vinet, None; A. Mendel, None.
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Columbus, OH, 3Allegheny Health Network, Gibsonia, PA
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Background/Purpose: Patients with autoimmune disorders such as systemic lupus erythematosus (SLE), lupus nephritis
(LN) and granulomatosis with polyangiitis (GPA) frequently require treatment with immunosuppressive drugs. These patients
are at higher risk of developing opportunistic infections with Pneumocystis jiroveci pneumonia (PJP) when exposed to long
term glucocorticoids and cytotoxic medications. Often times, the care of these patients requires a multidisciplinary team
where providers may have different approaches to management. The aim of this study is to compare similarities and differ-
ences in practice patterns of providers in nephrology and rheumatology with respect to PJP prophylaxis.

Methods: After appropriate IRB approval, we used Survey Monkey™ to survey nephrologists and rheumatologists. Surveys
were sent via email to providers based in the USA and internationally. All responses were anonymous and voluntary.
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Results: We received 101 survey responses, 50.5% of respondents were rheumatologists and 49.5% were nephrologists.
Females comprised 54.5% of the respondents. The majority of respondents, 69.3%, practiced at an academic institution
while 21.8% were in private practice. Many providers (33.7%) had been in practice for over 20 years, while 17.8% had been
in practice for less than 5 years. The majority of respondents were from North America (USA, Canada), but there were
respondents from Europe, South America and Asia. Table 1 highlights the differences in response to survey questions
between nephrologists and rheumatologists. With respect to PJP prophylaxis, there was no statistically significant difference
in practice patterns among the two groups for patients on prednisone >20mg/d, mycophenolate mofetil (MMF), rituximab
and cyclophosphamide (CYC). We did find a statistically significant (p< 0.05) difference in practice patterns among the
two specialties with respect to consideration of PJP prophylaxis for patients with GPA (p value 0.02) and lupus nephritis
(0.008) with rheumatologists favoring PJP prophylaxis in GPA and nephrologists in LN. There was also a statistically signifi-
cant difference with comfort of prescribing hydroxychloroquine among these specialties (p value 0.001). Both groups were in
favor of improved PJP prophylaxis guidelines.

Conclusion: Our survey study highlights the similarities and differences among nephrology and rheumatology providers
with respect to PJP prophylaxis. There is unanimity among nephrologists and rheumatologists to use PJP prophylaxis
among patients on immunosuppressive therapies such as prednisone >20mg/d, MMF, CYC, rituximab. However the unifor-
mity of PJP prophylaxis was not observed for disease states like GPA and LN highlighting the need for further studies. There
is consensus among nephrologists and rheumatologists for improved PJP prophylaxis guidelines.

Disclosure: S. Arora, Aurinia, GlaxoSmithKlein(GSK), Aurinia; B. Rovin, AstraZeneca, Aurinia, Biogen, Genetech,
Janssen, Lupus Foundation of America, GlaxoSmithKlein(GSK); T. Bichile, None.

2521



Abstract Number: 1283

Frequency of Checking Creatine Kinase in Patients on Statins with
Elevated Transaminase for Early Detection of Statin Induced Myopathy
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Background/Purpose: Some of the most commonly reported side effects of statins (widely used lipid lowering agents) are
muscle injury (incidence ranging from 0.1-20% based on type of muscle disorder) and hepatic dysfunction (incidence < 3%).
Creatine kinase (CK) level in the blood is the most commonly used marker for assessing statin-induced myopathy. Apart
from liver, skeletal muscles also produce transaminases. It is important to diagnose statin induced myopathy at an early
stage in order to prevent complications such as rhabdomyolysis and immune mediated necrotizing myopathy. Continuing
statins when there is muscle inflammation can lead to severe muscle weakness and disability. We explored how frequently
clinicians check CK in patients with elevated transaminases to look for muscle injury.

Methods: This was a quality improvement project done through a retrospective chart review conducted in the various out-
patient departments of Cleveland Clinic, OH and FL over a period of 5 years, from May 2017 to May 2022. We randomly
selected 731 patients in outpatient setting who were taking statins and were diagnosed with elevated transaminases using
ICD code: R74.01. Then we reviewed the records to ascertain if the subjects had a CK level checked within 1 month of diag-
nosis of elevated transaminases. Only total CK was considered; CK isoenzyme levels were not. Records were also reviewed
for patients who did not have their CK level checked within 1 month of the diagnosis but had a gastroenterology consult
placed within 2 months of the diagnosis. We labelled CK as elevated when they were flagged high per the laboratory cut
off value (which varied based on laboratory, sex and age).

Results: Among 731 patients, only 169, or 23 %, had their CK checked within one month of the ICD10 diagnosis of elevated
transaminase. Of these 169 subjects, 26 patients, or 15 %, had CK flagged as high based on laboratory cut offs. Among
these 26 patients, 65 % had CK level >400 U/L and 19 % had CK level >1000 U/L. Hence, 3.5 % of the total study popula-
tion had elevated CK levels.

Table 1 : PATIENT CHARCTERISTICS INCLUDED IN THE STUDY
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562 patients, or 77 % did not have their CK checked. Of those who did not have CK checked, 20 patients, or 3.5 % had a
gastroenterology consult placed within 2 months of the ICD diagnosis for further liver status workup.

Conclusion: We found that in our clinic, the majority of patients on statins with elevated transaminase levels did not have
their CK checked in a timely fashion. Finding an elevated CK may prevent further unnecessary testing of liver status, reduce
healthcare costs and allow for earlier treatment of statin- induced muscle damage. Efforts to train physicians to check mus-
cle enzymes in patients on statins should be undertaken. Electronic Medical Record system(EMR) flagging of elevated trans-
aminase levels prompting a CK check could be implemented.

Disclosure: A. NIDHAAN, None; A. Hastings, None; d. gonzalez, None; r. joshi, None; n. gilbert, None;
c. o’connor, None.

FIGURE 1: METHODS
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Background/Purpose: Comparative effectiveness randomized controlled trials (RCTs) compare two active interventions in
a head-to-head design. They are useful for informing clinical practice guidelines, but the degree to which such trials inform
clinical practice guidelines in rheumatology is unknown.

Figure 1 (a): Percent of recommendations that are informed by H2H RCT.Figure 1 (b) Level of evidence and strength of recommendations.
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Methods: The American College of Rheumatology (ACR) and European Alliance of Associations for Rheumatology (EULAR)
websites were searched from 1/1/2017-6/12/2021 for current clinical practice guidelines. RCTs referenced by each guide-
line were identified, and information regarding design and outcomes were extracted. Clinical practice recommendations
from each guideline were also analyzed.

Results: Fifteen ACR and 9 EULAR endorsed guidelines were included, which cited 609 RCTs and provided 481 recom-
mendations. Referenced RCTs enrolled an average of 418 patients (SD 985), most frequently evaluated biologic/targeted
synthetic disease-modifying antirheumatic drugs (b/tsDMARDs) (70.1%), and infrequently utilized a head-to-head design
(28%). A minority of recommendations received a high level of evidence (LOE) by the GRADE methodology (2.9%) or an
“A” grade by the OCEBM methodology (28.9%). LOE was higher for recommendations informed by RCTs (p < 0.001) or
head-to-head RCTs (p = 0.008). Many recommendations received a strong recommendation despite low (8, 2.6%) or very
low (25, 8.3%) LOE.

Figure 2 (a): GRADE LOE and type of studies informing recommendationsFigure 2(b): OCEBM LOE and type studies informing recommendations
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Conclusion: Less than 1 in 6 rheumatology guideline recommendations are informed by head-to-head RCTs. Recommen-
dations that were informed by head-to-head RCTs were more likely to have a high LOE by both GRADE and OCEBM. Efforts
to introduce more comparative effectiveness RCTs should be undertaken.

Disclosure: K. Henry, None; D. Nepal, None; E. Valley, None; C. Pedersen, None; A. Duarte-Garcia, None;
M. Putman, AstraZeneca, AbbVie/Abbott, Novartis.
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Background/Purpose: Physicians strive to provide patient-centered, timely care, often with perceived inadequate blocked
time on the schedule. We aim to understand the joint injection workflow, its time allocation in the clinic, and physician satis-
faction with the process in our academic rheumatology center.

Methods: An 11-question survey was used to gauge physicians’ perception of the injection workflow and time allocation
with 88% responses achieved. This was compared to observed live-mapping of 50 injections 9/7/2021-1/11/2022 and
chart review of 1076 injections 9/1/2020 - 8/31/2021 extracted from the electronic health record. Patient demographics,
disease and injection type, and time blocked for the procedure on the physician’s schedule were obtained. Observed pro-
portions from chart review were compared to hypothesized proportions based on median responses to questions 1-9 by
1-sample proportion-tests. The median procedure time from live observation was compared to the median value of physi-
cian perception in question 10 by Wilcoxon signed-rank test.

Results: Our population consisted of 72% women and 28% men, median age of 65 years old, mainly non-Hispanic, receiv-
ing recurrent injections for non-inflammatory joint disease. Only 20% of the procedures had scheduled injection time versus
(vs) 80% who didn’t per chart review (Table 1). Live-mapping data showed 8% of injections had scheduled time, while 92%
were done as part of a standard clinic visit without blocked time, exceeding the scheduled clinic time by a median of
17.7 minutes (Table 2). Table 3 compares physician perception to observed chart review (questions 1-4) and live mapping
(questions 5-10) patient injections. Physicians perceived doing 30% new/70% recurrent injections vs observed
21.6%/78.4% injections respectively (p< 0.0001). They perceived doing 25% inflammatory/75% non-inflammatory injec-
tions vs observed 17%/83% respectively (p< 0.0001). The perceived median time spent on an injection was 20 minutes
vs observed median time 18.8 minutes (p=0.071). Physicians had 100% completion of consents/orders/documentation
by both perception and observation. Nurses were perceived to assist with patient preparation 33% of the time and injection
preparation 27% of the time but were observed to assist 100% and 82% of the time respectively. 80% of physicians
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Table 1: Observational Chart Review Data of Injection Procedures
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reported low satisfaction with the process. We multiplied the number of unscheduled injections (856) by the median
observed injection time (18.8 minutes) and divided it by physician full time equivalent (FTE 8.9) for this study resulting in an
estimated 30 unblocked hours/clinical FTE/year over templated time as a result of unscheduled procedures at the current
injection efficiency.

Conclusion: Time constraint is a common barrier to patient centered care and physician satisfaction. In our academic rheu-
matology center, the joint injection process took 17-19 minutes/injection. In addition, 80% of injections were done unsched-
uled resulting in an additional 30 clinical hours per physician per year over templated clinic time. 80% of physicians were not
satisfied with the current injection process. Based on this data, we are redesigning the injection workflow to improve effi-
ciency and physician experience.

Table 2: Live Map Summary of Procedure Time in the Rheumatology Department
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Disclosure: M. Band, None; E. Newman, None; A. Berger, None; K. Koons, None; M. Duggirala, None;
R. Kuppuraju, None; P. Nicholas III, None; D. Bulbin, AbbVie/Abbott, Novartis, Sanofi Genzyme, Alexion;
D. Pugliese, None; J. Cote, None.

Table 3: Physician Perception Versus Observed Patient Data of the Joint Injection Workflow Process
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Background/Purpose: Biological drugs have revolutionized the treatment of rheumatic diseases. However, increasing the
use of biologics over the past few years has directly contributed towards higher prescription drug spending in the
United States. It is estimated that low-cost biosimilars will have a considerable impact by reducing prescription drugs spend-
ing, lowering the US healthcare costs, and increasing access to care. Although the infusion clinics at our large academic
center have been using the biosimilars for Infliximab and Rituximab since 2018 and 2020 respectively, the initial uptake
was slow.

Methods: To facilitate their use, biosimilars were made available to order within our electronic heath record (EHR). They
were eventually made the default orders, replacing the originator drug orders within the EHR. We measured the effect of
the EHR changes on the use of biosimilars for rheumatic diseases since their introduction into our institution. We used aggre-
gated, de-identified data of rheumatology patients who received Infliximab or Rituximab in our infusion clinics between
August 2018 through March 2022. The percentage of biosimilars use was calculated using Microsoft Excel.

Figure 1
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Results: Sixteen rheumatology providers placed a total of 1270 originator infliximab orders and 129 biosimilar orders
between August 2018 and March 2022. There were 1295 total rituximab originator orders and 208 biosimilar orders
between February 2020 and March 2022. After the approval and introduction of infliximab biosimilar in August 2018, the
average monthly percentage use was 4.06%, which changed to 1.87% after it was added as an option in the EHR order
set in November 2019. The monthly average use increased to 19.13% after the biosimilar was made the default order, repla-
cing the originator drug in December 2020 (Figure 1). The average monthly percentage use for rituximab biosimilar gradually
increased to 1.30% after it was approved and added as an optional order in the EHR in February 2020. This average
increased to 31.84% after the biosimilar was made the default order, replacing the originator drug in December 2020
(Figure 2).

Conclusion: It is feasible to increase the use of biosimilars in an academic setting. In our institution, a significant increase in
uptake was not seen until the biosimilar drug was made the default EHR order, replacing the originator drug. With an esti-
mated cost that can be up to 40-50% less than the originator drugs, we estimate that the continued increase in biosimilars
uptake will lead to significant savings. We plan to compare the biosimilar drugs uptake within rheumatology with other spe-
cialties and continue to develop interventions to increase biosimilar use in the future.

Disclosure: J. Eseddi, None; D. Carmichael, None; S. Wishin, None; P. Bajaj, None.

Figure 2
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Background/Purpose: Patient education materials (PEMs), obtainable from online resources, can be accessed by patients
and physicians and used to supplement the medical information provided by the physician. Well-constructed PEMs serve to
promote health literacy (HL) which is the degree to which individuals obtain, process, and understand the basic information
they need to make appropriate health decisions. As one-third of US adults have trouble reading and acting on health-related
information, it is important that PEMs are easy-to-read and comprehend. The Center for Disease Control recommends the
level of readability for PEMs to be at the eighth-grade level, while the National Institute of Health and the American Medical
Association recommends the level not higher than the sixth-grade level.
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Our objective was to evaluate the readability and comprehension (RC) of PEMs available on the American College of Rheu-
matology’s (ACR) website.

Methods:We examined the RC of PEMs available on the ACRwebsite. The following measures were used to determine RC:
(a) Flesch Kincaid Readability Ease (FKRE): measures readability (0 to 100, where higher scores indicate greater ease of
reading) (Goal ≥70), (b) Flesch Kincaid Grade Level (FKGL): evaluate the U.S grade level required to comprehend the text
on a page. (Goal ≤7th grade), (c) Gunning Fog Score (GFS): estimates the number of formal education years required to
understand the text on the first reading (Goal ≤7), (d) Simple Measure of Gobbledygook (SMOG) Index: estimates the edu-
cation years required to comprehend the written materials, (e) Coleman Liau Index (CLI): assesses the U.S grade level nec-
essary to understand text material, and (f ) The Automated Readability Index (ARI): determines the grade level required for a
reader to understand a passage.

Results: We accessed 85 PEMs on the ACR website. Mean (SD) FKRE was 45.25 (8.54). FKRE 30-50 equates to “difficult
to read, best understood by college graduates.”Mean (SD) FKGL was 11.07(1.64), representing an eleventh-grade reading
level (Table 1). Mean (SD) GFS was 13.30 (1.95), which represents 13 years of formal education years required to under-
stand the text on the first reading. Mean (SD) SMOG Index was 10.01(1.36), which represents ten years of education
required to comprehend the written materials. Mean (SD) CLI and ARI were 14.56 (1.41) and 11.14 (1.80).

Conclusion: Current ACR web-based patient education materials are not easy to read or comprehend, and they are not
aligned with the reading levels recommended by national organizations. We recommend the revision of these PEMs to incor-
porate the recommended reading and comprehension metrics that will make them more patient-friendly.

Readability and Comprehension level of PEMs on the ACR website.

Disclosure: U. Nweke, None; S. Hassan, None; U. Ahmad, None; M. Jolly, None.
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Background/Purpose: Post-visit discharge instructions (DCI) are an important supplement to the patient visit that serves to
reinforce a patient’s understanding of their diagnosis, medications and treatment plan. They empower patients, improve
compliance, and promote health literacy. DCI are especially important in the care of rheumatology patients given the chronic
nature of rheumatologic diseases, co-morbidities and the side effect profiles of rheumatologic medications. As one-third of
US adults have limited health literacy, it is important that DCI are easy to read and comprehend. The American Medical Asso-
ciation and the National Institute of Health have recommended that medical information be written at a 6th grade level. We
aimed to assess the prevalence, quality, and appropriateness of DCI in an outpatient academic rheumatology clinic.
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Methods: This retrospective chart review assessed all Rheumatology clinic appointments of patients ≥18 years from
October 1-8, 2021. Data collected included: demographics, rheumatologic diagnoses, medications, co-morbidities, pres-
ence of DCI (Yes/No), readability of DCI (Flesch-Kincaid scores), presence of pertinent information within DCI (diagnosis,
medications, management plan), type of clinic (Trainee or not) and the patients documented preferences for learning. Rheu-
matologic medications were stratified into 4 tiers based on their side effect profile, need for monitoring, and infection risk
(Highest tier denoted greatest risk).

Results: Overall 82/316 patients (25.9%) received a DCI. Of the 210 (66.5%) patients with some change in management,
76 (36.1%) received DCI. Majority were provided free text instructions (80%), followed by educational resource (15.9%),
and both (3.7%) (Table 1). Of the patients that received DCI, 74.2% of the instructions were concordant with the changes
outlined in the providers note. The most concordant category was medication changes while the least concordant was rel-
evant disease education. The median Flesch-Kincaid Grade Level of DCI was 6.8. (Table 2). Higher frequency of DCI use
was noted with a change in management (p< 0.001), new patient visit (p 0.002), and medical trainee/teaching clinic
(p 0.007). There were no differences in DCI frequency based on primary language, type of rheumatologic condition, pres-
ence of 3rd/4th tier or number of medications, comorbidities, or learning preferences/barriers. (Table 3).

Conclusion: DCI are underutilized in the rheumatology clinic. Surprisingly, patients at higher risk for worse outcomes
(e.g. more comorbidities, higher number/and tier of medications used) did not translate to a greater use of DCI. When pro-
vided, DCI were at 7th grade reading level. Learning preferences and barriers while documented, were not considered when
providing DCI. With the practice gaps identified, future studies to implement simple and standardized DCI is planned.*
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Charlson Comorbidity Index provides a 10 year mortality for patients with a range of comorbid conditions ** Tiers of medica-
tions based on side effects, drug monitoring, and infection risk with higher tiers conferring higher risk *** Learning modalities
recorded in RUMC Rheumatology Clinic electronic medical record* Only applicable to Flesch-Kincaid Readability and Grade
Level ** These 3 categories were identified by the investigators from the providers note and then compared to the DCI ***
Flesch-Kincaid tests are readability assessments that are widely used to evaluate the reading ease and grade level of a given
text. The higher the reading ease score the easier the text is to understand.

Disclosure: D. Joseph, None; A. Asthana, None; S. Hassan, None; M. Jolly, None.
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Background/Purpose: As the number of bariatric procedures increases, surgeons will encounter more patients on long-
term immunosuppressive medications that may increase post-operative complications. Currently, there are no established
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society guidelines available that direct the bariatric surgeon on the optimal strategy to manage these immunosuppressive
medications perioperatively while balancing the risk of flare-ups. The purpose of this project is to identify the preferred prac-
tices among bariatric surgeons for the peri-operative management of immunosuppressives.

Methods: An anonymous questionnaire was sent via an online survey to board-certified bariatric surgeons in well-
established social media groups. The goal was to assess their preferences in the perioperative management of chronic
immunosuppressive therapy (steroids, Disease-Modifying Antirheumatic Drugs [DMARDs], and biologics) and to ascertain
the surgeons’ perception regarding the need for standardized societal guidelines. The responses were reported as
percentages.

Results: There was a total of 53 total responses. 73.6% of the surgeons reported that the patient’s immunosuppressive
therapy influences their decision to operate. However, only 2 individuals (3.8%) of the surveyed reported having institution-
based guidelines on this with 84.3% of the surveyed surgeons reporting that they believe that standardized guidelines for
perioperative management of this patient population is necessary for optimal outcomes.

The responses showed that the patient’s dose of steroids influences 84.9% of the surgeon’s decision to operate with 83%
of the surveyed surgeons reporting that they would postpone surgery if the patient is on prednisone or equivalent of >15
mg/day.

For management of DMARDs pre-operatively, the responses were variable with the majority of the surgeons only in agree-
ment that Sulfasalazine and hydroxychloroquine should be continued (figure 1 and 2).
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For biologics; 76.5% of the surveyed surgeons reported that they would consider stopping the medication and schedule the
surgery at the end of the same dosing cycle while 23.5% reported that they would wait for more than one dosing cycle to
schedule surgery. 70.2% of the surgeons reported they would hold off on restarting biologics for >14 days while 29.4%
mentioned that they will restart biologics within 14 days of surgery in the absence of complications.

For the appropriate window to withhold JAK inhibitors pre-operatively; 19.6% of the surveyed surgeons voted < 7 days, with
39.2% mentioning holding for 7-14 days and 41.2% recommended holding for >14 days.

Conclusion: We believe that the varied responses to the surveys emphasize the need for standardized guidelines for peri-
operative management of immunosuppressive therapy in patients undergoing bariatric surgery. This is further strengthened
by the majority of the survey responders reporting that they believe that standardized guidelines for perioperative manage-
ment of this patient population is necessary for optimal outcomes.

Disclosure: S. Loku Galappaththy, None; N. Fearing, None.
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Background/Purpose: Most widely-used rheumatology indices, e.g., DAS28, CDAI, SLEDAI, ASDAS, DAPSA, reflect the
mission of rheumatologists to control inflammatory activity (INF) to prevent subsequent organ damage. These indices func-
tion effectively in selected patients in clinical trials and other clinical research, which generally include only a small minority of
patients with any diagnosis. In routine care of unselected patients, the indices may be elevated in many patients by comorbid
organ damage (DAM) and/or patient distress (STR), despite little or no inflammatory activity. Quantitative assessment of
DAM and STR, as well as INF, is provided by a RheuMetric checklist, with 4 0-10 visual numeric scales (VNS) for physician
global assessment (DOCGL), and an estimate of the proportion of DOCGL attributed to INF, DAM, and STR. We analyzed
RheuMetric scores in patients at their initial visits and return visits at a rheumatology academic setting

Methods: A retrospective cross-sectional study was performed of RheuMetric checklist 0-10 VNS estimates for DOCGL
and estimates of %INF, %DAM, and %STR (total=100%) completed in routine care by the treating rheumatologists. Mean
levels of these estimates were analyzed according to primary diagnosis or diagnostic category of inflammatory rheumatic
diseases (RA, SLE, SpA, vasculitis and gout), classified as at initial visits or return visits, using descriptive and chi-square
statistics
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Results: RheuMetric estimates required about 15 seconds to complete. At initial visits, mean DOCGL was 3.9 in all patients
(range 3.0–4.9) (Table), attributed 62% to INF in inflammatory diseases, 72% to DAM in osteoarthritis (OA), and 74% to STR
in fibromyalgia (FM) (p< 0.001), supporting face validity. In all patients at first visits, INF, DAM, and STR were estimated at
36%, 36%, and 28%, respectively (Table). At return visits, mean DOCGL was marginally lower (better) in inflammatory dis-
eases, 3.7 vs 4.3, but similar in other diagnosis groups, 4.1 vs 3.9 in all patients. At return visits, mean DOCGL was attrib-
uted 33% to INF and 49% to DAM in inflammatory diseases, 69% to DAM in OA, and 68% to STR in FM(p< 0.001), while
estimates in all patients of INF, DAM, and STR were 22%, 51% and 28%(p=0.05 vs initial visits), respectively (Table). Esti-
mates of % DAM were increased in inflammatory disease diseases, other diagnoses and all patients (p< 0.05) (Table)Con-
clusion: RheuMetric physician estimates for inflammation, damage, and patient distress have face validity as % INF, %
DAM in OA, and % STR in FM. In patients with inflammatory diseases, DOCGL was attributed more to INF than DAM at first
visits, but more to DAM than INF at return visits, reflecting highly effective anti-inflammatory treatments. In all patients, %INF,
%DAM, and%STR were similar at first visits, but 50% DAM, 22% INF and 28% STR at return visits. While these findings may
be expected, quantitative estimates of damage and distress, in addition to inflammation, may add to clinical decisions and
explain why many patients may remain in moderate or high activity according to conventional rheumatology indices, which
though considered to be sensitive only to inflammation, also reflect damage and distress.

Disclosure: J. Schmukler, None; T. Li, None; J. Block, None; T. Pincus, Medical History Services, LLC, Medical His-
tory Services LLC.

Table: Cross sectional analysis of mean (standard deviation) for 0-10 physician global estimate (DOCGL) and % of DOCGL attributed to inflamma-
tion (%INF), damage (%DAM), and patient distress (%STR) (Total=100%) at 244 initial visits compared to 319 return visits according to diagnosis
or diagnostic group Δ p<0.001 at both initial and return visits. *p<0.001 vs initial visits, � p=0.05 vs initial visits
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Background/Purpose: Since January 2021, providers in our practice have used the Encounter Appropriateness Score for
You (EASY) to document their perception of the appropriateness of telehealth or in-person care after every outpatient rheu-
matology encounter. In this project, we report the development of a predictive model that uses EASY scores and other vari-
ables to identify future encounters that could be done by telehealth. We then demonstrate the utility of this model through a
pilot implementation.

Figure 1: Predictive model Receiver Operating Characteristic (ROC), showing model Area Under the Curve (AUC) and the sensitivity / specificity at
the operational point, as compared to current practice without the model.
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Methods: The EASY score asks providers to rate each in-person and telehealth encounter as follows: “Which of the follow-
ing encounter types would have been the most appropriate for today’s visit? (irrespective of the pandemic).” 1 = Either in-
person or telehealth acceptable, 2 = in-person preferred, 3 = telehealth preferred. The predictive model was developed
using a 70/30 partition of training/test sets of outpatient rheumatology encounters in our practice with EASY scores from
1/1/21 – 12/31/21. The model used logistic regression to predict the outcome of a future encounter’s EASY score with
"in-person preferred as the control class (0) and either in-person or telehealth acceptable and telehealth preferred as the
class of interest (1). A validation set of encounters from January 2022 assessed model performance in comparison to the
test set. To pilot the model, we presented 3 providers with future visits from 3/1/22 – 5/31/22 that the model identified as

Table 1: Clinical and visit-related variables contributing to predictive model performance. Positive coefficients indicate higher log odds of a visit
being appropriate for telehealth, and negative coefficients indicate a lower log odds. (*) indicates significant contributors at p < 0.05. DMARD = dis-
ease modifying anti-rheumatic drug, cs = conventional synthetic, b = biologic, ts = targeted synthetic.
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candidates for a switch in encounter type, along with an equal number of randomly selected fake encounter switch predic-
tions. The providers could accept or reject the proposed change in encounter type, and they were blinded as to whether the
proposed changes were true or fake. Cohen’s kappa was used to measure concordance between the true versus fake pre-
dictions and providers’ acceptance of those predictions.

Results: During model development, the training and test sets included 10,551 and 4,541 encounters, respectively. The
model AUC was 0.831. We set the model’s operational point at a positive predictive value (PPV) of 0.80 for correctly identi-
fying visits appropriate for telehealth with a sensitivity of 0.384; this was better than existing practice, which had a PPV of
0.766 at the same sensitivity (Figure 1). The validation set of 1,244 encounters showed similar performance. Significant con-
tributors to the model included patient age, diagnoses, medications, RAPID3 scores, and provider preference for telehealth
(Table 1). The pilot implementation included 114 encounters. Providers accepted 37/56 (66%) of the true predicted changes
compared to 11/58 (19%) of the fake predictions; standard Cohen’s kappa = 0.4722, p < 0.001 (Figure 2). Of the patients
who were offered a change, 17/22 (77%) agreed.

Conclusion: By measuring provider perceptions of telehealth appropriateness in every visit, we are able to predict ahead of
time visits that could be done by telehealth. When providers and patients were offered these changes, the majority agreed.
Thus, this predictive model has the potential to expand access to telehealth care to patients for whom it is appropriate.

Disclosure: d. leverenz, Pfizer, Rheumatology Research Fund; M. Solomon, None; N. Economau-Zavlanos, Pfizer,
National Institute of Neurologic Disorders and Stroke, BEIGENE; B. Srinivas Adagarla, None; T. Coles, Pfizer,
Regenxbio, Merck/MSD; I. Smith, None; R. Overton, None; C. Howe, None; J. Doss, Pfizer; R. Henao, None;
M. Clowse, Exagen.

Abstract Number: 1292

Telemedicine’s Impact on Radiologic Ordering in an Academic
Rheumatology Practice During the COVID-19 Pandemic

Ben Kellogg, Robert French, Emily Vinson, Erin McCrum and david leverenz, Duke University School of Medicine,
Durham, NC

Figure 2: Flowchart of pilot implementation among 3 providers, showing provider agreement with true versus fake model recommendations, as
well as patient acceptance of those changes. Patients were not offered a change if the original prediction was a fake prediction.
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Background/Purpose: The COVID-19 pandemic necessitated the rapid implementation of telemedicine, and this shift’s
impact on practice patterns is still being characterized. We theorized that telemedicine – by limiting physical exam data –

might affect the rate at which rheumatologists order imaging studies. To explore this theory, we analyzed rheumatology pro-
viders’ rates of ordering radiologic studies before, during, and after a COVID-19-related shift to telemedicine.

Methods:We analyzed the number of monthly in-person visits, telemedicine visits, and radiologic orders (separated into CT,
MRI, and X-ray) in a single academic rheumatology practice from January 2019 to December 2021. Data were collected
using Epic’s SlicerDicer program. From this data, we calculated a monthly ‘ordering rate’ – as the total number of radiologic
orders (CT, MRI, and X-ray) divided by the total number of visits (in-person and telemedicine), per month. We compared
ordering rates from March through May 2020 to the same time period in 2019 (baseline) to understand how ordering rates
changed with a rapid shift to telemedicine at the beginning of the COVID-19 pandemic. In addition, we compared ordering
rates fromMarch through May 2021 to the 2019 baseline to understand if there was any lasting impact on imaging ordering.
Rates were compared using ANOVA and Fisher’s least significant difference.

Results: There were no telemedicine visits in the practice prior to March 2020. There was a rapid shift to telemedicine in
March through May 2020, after which telemedicine declined to approximately 10% of visits by the end of 2021 (Figure 1).

Figure 1. Monthly in-person visits, telemedicine visits, and radiologic order rates from January 2019 through December 2021.
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There was a rapid decline in total imaging orders with the onset of COVID-19 in March through May 2020, followed by a
slight increase in October 2020, after which time imaging orders appeared to return to the prior baseline. When ordering
rates for March through May of 2019, 2020, and 2021 were compared, we found a decrease in total ordering rate during tel-
emedicine’s 2020 implementation (0.273 orders/visit), and found no difference in ordering rate between 2019 (0.432 orders/
visit) and 2021 (0.427 orders/visit) (Table 1).

Conclusion: In this academic rheumatology practice, the COVID-19 pandemic caused a rapid adoption of telemedicine inMarch
2020 that persisted through December 2021. During this transition, total radiologic ordering rate initially decreased, before recov-
ering to similar pre-telemedicine rates. Therefore, the shift to telemedicine had a brief – but temporary – impact on the rheumatol-
ogy practices’ ordering rate. Although rheumatology practice has changed dramatically in many ways in the wake of COVID-19, it
does not appear that the pandemic or the resultant adoption of telemedicine has led to any major shift in radiologic utilization.

Disclosure: B. Kellogg, None; R. French, None; E. Vinson, None; E. McCrum, None; d. leverenz, Pfizer, Rheumatol-
ogy Research Fund.
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Table 1. Total numbers of in-person visits, telemedicine visits, and radiologic orders. * calculated as total radiologic orders divided by total visits. **
indicates statistical significance (p<0.05), when compared with 2019 and 2021 order rates by ANOVA and Fisher’s least significant difference.
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Background/Purpose: The COVID-19 pandemic has dramatically changed the delivery of healthcare, with virtual care
becoming the new standard. In the early stages of the pandemic, physicians were very creative to rapidly adapt to virtual
care and studies reported high levels of patient satisfaction. It is unclear whether this high level of satisfaction would be main-
tained long term, after patients experience multiple virtual visits. We aimed to compare patients’ satisfaction with virtual visits
in the early and late period of the Covid-19 pandemic and to determine the impacting factors in patients’ satisfaction.

Table-1: Patient demographics, characteristic of virtual visits and background information about phone visits

Table-2: The comparison of factors affecting the patient satisfaction in early and late Covid-19 pandemic period.
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Methods:We sent patient satisfaction surveys with virtual visits to patients who had at least one virtual visit during the early
Covid-19 pandemic (May 2020-Sept 2020). Patients who agreed to participate in an extension study received a similar sur-
vey to reflect their satisfaction levels for their later visits between Aug 2021-May 2022. Chi-square tests was used for com-
parisons for early vs late pandemic satisfaction levels and factors impacting the satisfaction levels were investigated using
multivariate logistic regression analysis.

Results: A total of 741 and 270 patients responded to surveys in the early and late Covid-19 pandemic periods respectively.
Patient demographics for both periods were similar for age, sex and diagnosis (table-1-2). Overall satisfaction levels
decreased in the later stages in comparison to the early stages with 89% vs 81.2%, respectively, p=0.003) patients reporting
they were satisfied to very satisfied with virtual care. Despite the reduced satisfaction levels in the late period, 55.5 % of the
patients still declared their willingness to continue with virtual care even after the pandemic, a similar result to early pandemic
(Figure). In multivariate analysis, speaking with a rheumatologist (p=0.035; OR (95%CI) 1.921 (1.047-3.526)), being called on
time (p< 0.001; OR (95%CI) 4.807(2.330-9.915)) and capability of using phone (p< 0.001, OR (95%CI) 4.361(2.503-7.597))
were found to be associated with overall satisfaction in the early period. In the late Covid-19 pandemic period, being called
on time (p=0.038; OR (95%CI) 2.333(1.046-4.768)) and capability of using phone (p=0.001; OR (95%CI) 3.516
(1.729-7.150)) were found to be associated with overall satisfaction. However, there was no association between speaking
with a rheumatologist vs a resident and overall satisfaction in the late Covid-19 pandemic period (p=0.263; OR (95%CI)
1.639(0.690-3.892)).

Conclusion: Our results suggested that while the patients’ satisfaction with the virtual visit decreased slightly over time,
approximately 80% of the patients still are satisfied with virtual care. In addition, more than half of the patients support ongo-
ing virtual visits after the pandemic. This study has important implications for policy decision makers as they consider
resource allocation for long term virtual care.

Figure: The patients’ thoughts and satisfaction on the virtual visit in early and late Covid-19 pandemic period
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Background/Purpose: Rheumatic diseases substantially affect the lives of patients, with complex associations between
disease severity and self-perceived health status. In this regard, the Coping with Rheumatic Stressors (CORS) questionnaire
was developed to measure how patients with rheumatoid arthritis cope with stressors such as pain or dependence. There is
no validated instrument to measure coping in axial spondyloarthritis (axSpA) and therefore the adaptation of the CORS
would be of great value. The purpose of this study was to cross-culturally adapt the CORS into Spanish and to test the con-
ceptual equivalence of the translated version in patients with axSpA.

Methods: A translation of the CORS into Spanish was performed, followed by a back-translation into Dutch, following
forward-backward procedure as described by Beaton1(Figure). Two bi-lingual translators (native speakers for Spanish) pro-
duced independent forward translations of the item content, response options, and instructions of the CORS into Spanish.

Figure 1. Cross-cultural adaptation process of the CORS
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Both versions were harmonized in a consensual version. Another translator (native speaker for Dutch), not informed of the
concepts used in the questionnaire, back translated the synthesized version into Dutch. An expert committee including all
translators, one methodologist and a rheumatologist, held a meeting and reached consensus on discrepancies to develop
a pre-final version of the Spanish CORS. The field test with cognitive debriefing involved a sample of 10 patients with axSpA
covering the full spectrum of the disease and with different sociodemographic backgrounds.

Results: The translation process of the CORS was completed following the forward-backward procedure, after discussion
of the discrepancies throughout the process. The first translation was done without major complications. However, several
discrepancies appeared in the back-translation, in which there were minor modifications in the wording in one response
option (“muchas veces” to “muy a menudo”) and 15 questionnaire items. As an example, “Ik ga de deur uit”, literally mean-
ing “I go out by the door”, was initially translated as such (“salgo por la puerta”); however, it conceptually represents “I go
away”, and it was adapted like this (“me voy a la calle”). Thus, a pre-final consensus version of the CORS was agreed by
the expert committee. This pre-final version was field tested in 10 patients with axSpA: mean age (SD) was 38.9 (14.4) years,
7 patients were male, 6 had radiographic axSpA, and 9 were HLA-B27+. The Spanish questionnaire appeared clear and
understandable to all patients. However, some minor modifications were proposed in some items (Table). As a result of
the cognitive debriefing, two changes were implemented (one instruction and one item), whereas two other suggestions
did not lead to any change due to minor wording discrepancies with similar conceptual equivalence. The final version of
the Spanish CORS is shown at https://www.dropbox.com/s/4j0q1y06krl2ek2/CORS_FINAL_translation_Spanish.docx.

Conclusion: The Spanish version of the CORS showed good cross-cultural validity and good face validity in patients with
axSpA according to the field test. Before the Spanish CORS is implemented, further validation is in progress to test the psy-
chometric properties of the instrument.

Disclosure: V. Navarro-Comp�an, AbbVie, Eli Lilly, Janssen, Merck/MSD, Novartis, Pfizer, UCB Pharma;D. Benavent,
Jannsen, Novartis; A. Jochems, None; D. Pascual-Salcedo, Pfizer, Menarini, Takeda, Abbvie; G. Jochems, None;
S. Ramiro, AbbVie/Abbott, Eli Lilly, Galapagos, Merck/MSD, Novartis, Pfizer, UCB, Sanofi; W. van Lankveld, None;
C. Plasencia-Rodriguez, None.
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Background/Purpose: Systemic autoimmune diseases disproportionately affect females of childbearing potential. Many of
the medications used to treat systemic autoimmune diseases have suspected or confirmed teratogenic effects. As such,
contraception counseling to prevent unplanned pregnancy is a cornerstone for optimal rheumatology clinical care. Yet, stud-
ies report inadequate rates of contraception counseling by rheumatology providers. In this study, we evaluated provider-
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reported barriers to contraception counseling as well as the effectiveness of several clinical interventions initiated to improve
contraception counseling.

Methods: We administered an anonymous online questionnaire to outpatient rheumatology clinical providers at an aca-
demic clinical practice (N=14) asking, “What barriers do you encounter that make it difficult to talk with your female patients
about contraception?”. In April 2021, we initiated six clinical interventions designed to improve feasibility and effectiveness of
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contraception counseling (see Table 1). A follow-up questionnaire was completed by providers 11 months after these clinical
interventions. We also quantified the number of clinical referrals ordered by rheumatology providers to our affiliated Family
Planning clinic, which provides contraception counseling and administers contraception for medically complicated patients.

Results: The frequency of provider-reported contraception counseling increased between pre- and post-intervention sur-
veys, and there was an increase in provider comfort level asking patients about contraception use (Table 2). Providers
reporting they were ‘comfortable’ or ‘very comfortable’ asking female patients about their contraception use increased from
79% to 100%. The intervention perceived by providers to be the most beneficial was the Check-in Form followed by the
option for a Rheumatology Women’s Clinic visit (Table 1). There was a significant change in referral patterns to the Family
Planning clinic. Specifically, in the two years prior to our clinical interventions (04/2019-03/2021), the total number of Family
Planning clinic referrals was 9 (0.4/month), and in the 12 months after the clinical intervention (04/2021-03/2022), the num-
ber of referrals increased to 35 (2.9/month, p=0.02). Despite these interventions, barriers still exist, with the most prevalent
barriers identified by providers being time constraints and patient acuity (Table 2).

Conclusion: We identified several clinical interventions that rheumatology providers found helpful to improve their comfort
level when talking to female patients about contraception, particularly a quick and simple Check-In Form given to patients
of childbearing potential. Our interventions increased referrals to a Family Planning clinic by a remarkable 725%. However,
future studies are needed to evaluate whether the increased referral pattern resulted in increased use of effective contracep-
tion by rheumatology patients. Despite some of the positive changes we identified with our clinical interventions, barriers
remain for rheumatology providers to provide effective contraception counseling to their patients.

Disclosure: T. Skorupa, None; K. Sturm, None; A. Lazorwitz, None; G. Carvajal Bedoya, None; J. Kwag, None;
J. Zell, None; K. Demoruelle, Boehringer-Ingelheim, Pfizer.
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Background/Purpose: The worsening Pediatric Rheumatology Workforce Shortage necessitates improving referral accu-
racy. Chief complaints of joint pain (arthralgia) are ideal to target as arthralgia alone does not predict rheumatic disease.
Comparing referrals for joint pain against joint swelling (arthritis) may provide unique insight into potential areas for interven-
tion to increase referral accuracy. We hypothesize that referrals for joint pain will be less accurate than referrals for joint
swelling.

Methods: New visit referrals were retrospectively reviewed between January 2020 and December 2021, focusing on chief
complaint, referring providers’ musculoskeletal exam findings (MSK1), pediatric rheumatologists’ musculoskeletal exam
findings (MSK2), and final diagnoses. Primary outcomes included: 1) composition of chief complaints and final diagnoses;
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Table 1. The breakdown of chief complaints and visit diagnoses (n=505). Note that some patients had multiple chief complaints (ex. “Joint Pain”
and “Positive ANA Status”) and multiple diagnoses (ex. “Raynaud’s Syndrome” and “Other”), so percentages do not add up to 100%.

Table 2. The comparison of the referring providers’MSK exam against the rheumatologists’MSK exam findings and the final diagnoses. p-values
indicate the likelihood of seeing a difference between the groups by chance alone, such that a p-value < 0.001 indicates that the difference
between groups was very unlikely due to chance.
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and 2) the relation of MSK1 to both MSK2 and the final diagnoses (defined as referral accuracy). Categorical variables were
summarized with counts and percentages. Rates of final diagnoses were compared between different rheumatologist exam
findings using Fisher’s Exact Test. Cohen’s Kappa was used to assess agreement between MSK1 and MSK2. R version
4.1.3 was used for all analyses.

Results: 505 new patient referrals were analyzed. Most referrals were for a chief complaint of joint pain (230/505, 46%)
(Table 1). MSK1 results were divided into a “Normal”, “Abnormal”, or “No MSK Exam” (Table 2). An “Abnormal” exam
was more likely to be associated with the finding of joint swelling by a rheumatologist (p< 0.001), while a “Normal” exam
was more likely to associated with a normal exam by the rheumatologist (p< 0.001). There did not seem to be a relation of
MSK1 and the finding of joint laxity by the rheumatologist (p >0.9). For final diagnoses, an “Abnormal” exam was more fre-
quently found to be associated with JIA (p< 0.001), while MSK1 did not seem to relate to a final diagnosis of hypermobility
(p=0.9). Agreement between abnormal MSK1 and MSK2 exams was fair (Kappa value 0.223), with agreement for finding
joint swelling moderately high (Kappa value 0.488). In contrast, there was only a slight agreement between MSK1 and
MSK2 when the finding was a normal exam (Kappa value 0.097). Finally, when comparing a chief complaint of joint pain
against joint swelling, a chief complaint of joint swelling was more likely to relate to a final diagnosis of arthritis, especially if
MSK1 was abnormal, while joint pain was more likely to relate to a diagnosis of hypermobility, especially if MSK1 did not find
joint swelling (Figure 1).

Conclusion: The lack of agreement between referring providers’ and rheumatologists MSK exam for joint laxity suggests
that referring providers are not recognizing hypermobility as a possible explanation for arthralgia. With a quarter of the final
diagnoses consisting of Hypermobility, this is a significant area for potential intervention. Next steps include qualitative explo-
ration of referring providers understanding of joint laxity, arthralgia, and ways to decrease avoidable referrals.

Disclosure: E. Leisinger, None; C. Worth, None; L. Wendt, None; K. Schultz, True TOCH Technologies PLLC.

Figure 1. Direct comparison of the chief complaint of arthralgia against arthritis, broken down by referring providers’ physical exam findings and
final diagnoses. Note that a chief complaint of arthralgia was more likely to relate to a diagnosis of hypermobility, especially if the exam findings
were normal or other, whereas a chief complaint for arthritis was more likely to have a diagnosis of arthritis, especially when the exam findings
included joint swelling.

2553



Abstract Number: 1297

A Paediatric-Adult Provider Dyad Care Model Improves Transition from
Paediatric to Adult Health Care for Youth with Childhood-Onset Systemic
Lupus Erythematosus

Tala El Tal1, Abdulaziz el Mutairi1, Amanda Steiman2 and Earl Silverman3, 1The Hospital for Sick Children, Division of
Rheumatology, Department of Paediatrics, University of Toronto, Toronto, ON, Canada, 2Sinai Health System, Toronto,
ON, Canada, 3The Hospital for Sick Children and University of Toronto, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (1267–1303) Measures and Measurement of Healthcare Quality Poster
Session Type: Poster Session C
Session Time: 1:00PM–3:00PM

Background/Purpose: Systemic lupus erythematosus (SLE) is a chronic multi-system autoimmune disease affecting 1 in
1000 individuals, of whom 20% develop the disease in childhood. Childhood-onset SLE (cSLE) is typically more severe than
adult-onset disease, with increased morbidity and mortality further amplified by risk of attrition on transfer from paediatric to
adult care. Two key indicators for successful transition have been proposed: i) patient not being lost to follow up after trans-
fer, and ii) attended all scheduled visits in adult care for at a least a year after transfer.Studies have shown only 50% of pae-
diatric rheumatology patients transition successfully to adult care. Recognizing this risk, we established a paediatric-adult
provider dyad transition care model for youth with cSLE in Aug 2016. This begins with a transition clinic at The Hospital for
Sick Children (Sickkids) for those turning 18, wherein patients first meet their adult care team, and then transition to Young
Adult SLE (YASLE) clinic at Mount Sinai Hospital (MSH). This is a combined clinic staffed by both paediatric and adult rheu-
matologists that manage all patients collaboratively until the age of 22 years, at which point patients are transferred to adult
rheumatology clinic, staffed by the same adult rheumatologist. The purpose of this study was to evaluate the success of this
unique transition model from paediatric to adult care.

Methods: A comprehensive retrospective chart review of all cSLE (meeting 1997 ACR or 2012 SLICC Classification Criteria
for SLE) graduates from Sickkids at 18 years was conducted since model initiation (Aug 2016) until Dec 2021. Based on the
above indicators for “successful transition”, the following outcome measures were reviewed: number of cSLE patients who
1) graduated from Sickkids at 18 years during this time period, 2) attended transition clinic 3) planned to go to MSH vs. other
clinic, 4) presented to MSH after transfer (first attrition metric) 5) continued to be followed at least a year after transfer (second
attrition metric) and 6) graduated from YASLE clinic to adult rheumatology clinic. Descriptive statistics was used.

Results: A total of 232 cSLE patients graduated from Sickkids over this timeframe. Of those, 58% (n=134) cSLE patients
were slated for MSH (42% (n=98) for other clinics). Of 134 cSLE patients, two (1%) did not attend their SickKids transition
clinic appointments yet later presented to MSH. One hundred thirty-two (99%) presented to MSH for their first visit, while
1% (n=2) were lost to follow up. Of these 132 cSLE patients, 91% (n=120) were seen within 1 year of transfer, and 99%
(n=131) continued to be seen at least a year after transfer vs. one patient (1%) was lost to follow up. Of 66 YASLE clinic
patients aged ≥ 22 years, 41% (n=27) graduated and transferred to adult rheumatology clinic, while the majority of the rest
(n = 27, 75%) were booked for sometime in the future, or still attending a final YASLE clinic; a small number had moved away
(n = 4, 11%).

Conclusion: This unique transition care model rooted in a paediatric-adult provider partnership promotes timely and seam-
less transfer and transition, which ultimately optimizes healthcare transition outcomes.
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Background/Purpose: Pediatric Rheumatology Care and Outcomes Improvement Network (PR-COIN) is a Learning
Health Network designed to improve outcomes of care for children with juvenile idiopathic arthritis (JIA). Currently, 23 pedi-
atric rheumatology centers in North America participate, and a subset are currently entering data into a network Registry
with a goal to report performance on process and outcome quality measures (QMs) to drive improved outcomes.

Methods: PR-COIN centers learn and use established quality improvement (QI) methodology to conduct improvement
work. Since 2011, participating sites have entered data from JIA clinical encounters into a shared Registry. Performance
on QMs is reported on statistical process control charts for both site-specific and aggregate data to identify significant
change in performance, or special cause variation. Disease specific outcome measures include the clinical Juvenile Arthritis
Disease Activity Score (cJADAS10), clinically inactive disease (CID), active joint count (AJC), and the time to inactive disease
or low disease activity (LDA). Patient-reported outcomes measures (PROMs) include optimal physical function, low or no
pain as defined as arthritis pain score < /=3, and patient global assessment of overall well-being (PtGA).

Results: Recent PR-COIN performance data includes 2043 children with JIA, and a total of >8200 children with JIA have
been enrolled in the PR-COIN Registry since 2011. Disease activity outcomes have improved over time including mean
AJC, mean cJADAS10, percent of patients with oligoarticular or polyarticular JIA who have inactive disease or LDA by cJA-
DAS10, and percent of patients with CID (excluding inflammatory markers) (Figure 1). PROMs have also improved including
mean PtGA, percent of patients with PtGA < /= 2, percent of patients with optimal physical function, and percent of patients
with low or no pain (Figure 2). Figure 3 illustrates the control chart showing improvement in percentage of patients with PtGA
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< /=2 from 67% to 75%. Recent data reflects approximately 37% of the patients enrolled in the PR-COIN Registry and cur-
rently receiving pediatric rheumatology care at PR-COIN sites.

Conclusion: PR-COIN, a multi-center learning network implementing QI science that utilizes a shared Registry to report
QMs and identify best practices, has demonstrated success in improving outcomes for children with JIA. Ongoing analysis
of outcome performance will continue as more patients are included in the Registry. Data quality efforts are underway to
ensure complete and representative data.

Figure 1: Y axis represents mean score (disease activity by cJADAS10 and AJC) and percent of patients who achieve the measure (inactive or
LDA, and Clinical Inactive Disease).
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Figure 3: Blue dotted line=PR-COIN aggregate performance; Black dotted line=mean; Red dotted lines=control limits (+/-3 standard error
of mean)

Figure 2: Y axis represents mean PtGA score and percent of patients who achieve the measure (optimal physical function, no or mild pain,
and PtGA
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Background/Purpose: Juvenile Idiopathic Arthritis (JIA) is the most common chronic rheumatic disease in children with sig-
nificant morbidity that extends into adulthood. Despite advances in effective JIA treatment over the last 15-20 years,
research on treatment adherence, patient satisfaction, clinical outcomes, and self-management show a need to focus on
the integration of shared decision-making (SDM). However, implementing SDM has several real and perceived barriers that
hinder the success of this patient-centred, evidence-based care. The Pediatric Rheumatology Care and Outcomes
Improvement Network (PR-COIN) has established a 3-step process to implementing treat to target (T2T): 1) standardized
assessment and review of the clinical Juvenile Arthritis Disease Activity Score (cJADAS), a composite score of the physician
global assessment (PGA), active joint count (AJC), and patient global assessment (PtGA); 2) setting a treatment target using
SDM with the patient, with the cJADAS as a foundational tool; and 3) utilizing clinical decision supports. Our target was to
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increase completion and review of the cJADAS to >80% and implementation of T2T to 50% with JIA patients by June
2, 2022.

Methods: A nonrandomized, prospective, interrupted time series quality improvement project guided by the Model for
Improvement (MFI) framework was initiated in January 2022 and is ongoing. In-person encounters with JIA patients who
had an established diagnosis followed in two specific clinics were chosen to measure improvement.Thorough root cause
analysis and development of a driver diagram led to several potential change interventions. Iterative plan-do-study-act
(PDSA) cycles were then conducted, and data tracked and analyzed using run charts and control charts. Established rules
were followed to determine if nonrandom signals of change and variation due to special cause were found when analyzing
the data.

Results: Preliminary results up to and including May 2022 illustrate improvement in all measures. Change interventions
introduced to date include (1) creation of a standard approach to JIA encounters that highlight the steps to support T2T
and (2) automation of the PtGA score entry by increasing on-line completion of the patient reported outcome.There were
no startup costs for this project since materials were covered under the clinical operations budget and activities did not sig-
nificantly extend beyond team members’ current clinical roles.

Conclusion: Preliminary results suggest successful implementation of T2T. The next steps include supporting sustainability
and scaling this practice to other clinics. Although no costs were incurred, SDM has been shown in the literature to improve
adherence, clinical outcomes, and enhance self-management skills, which can translate to healthcare savings in out-patient
care and decreased economic burden and productivity loss in the future for pediatric patients.PGA = physician global
assessment; PtGA = patient global assessment; AJC = active joint count; cJADAS = clinical juvenile arthritis disease activity
score; T2T = treat to target (specifically “new target” documented).

Disclosure: J. Marcuz, None; B. Feldman, Pfizer, AB2-Bio, Janssen; Y. Goh, None; N. Kim, None; P. Lahiry, None;
D. Levy, None; E. Limenis, None; J. McColl, None; C. O’Brien, None; S. Paetkau, None; S. Tse, None; K. Whitney,
None; R. Laxer, Eli Lilly, Novartis, sanofi, sobi.

Abstract Number: 1300

Impact of Demographics and Health Literacy on Transition Readiness for
Adolescents with Rheumatic Disease

Maryem Al Manaa1, Chan-hee Jo2, Una Makris3, Nicole Bitencourt4, Tracey Wright5 and Lorien Nassi6, 1UT
Southwestern, Dallas, TX, 2Scottish Rite Hospital for Children, Dallas, TX, 3UT Southwestern Medical Center and Dallas
VA, Dallas, TX, 4Loma Linda University Health, San Bernardino, CA, 5UT Southwestern, Plano, TX, 6University of Texas
Southwestern, Dallas, TX

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (1267–1303) Measures and Measurement of Healthcare Quality Poster
Session Type: Poster Session C
Session Time: 1:00PM–3:00PM

Background/Purpose: The transition to adult care for adolescents with rheumatic disease is a vulnerable period for many
and can be associated with adverse outcomes. Adolescents in the Scottish Rite Hospital (SRH) Rheumatology clinic, receive
a written transition policy annually starting at the age of 14. The policy offers guidance for identifying an adult provider and
managing medications, health records and insurance changes. Adolescents are also given the Transition Readiness
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Assessment Questionnaire (TRAQ) annually to measure decision-making and self-advocacy skills. In this quality improve-
ment project, we aimed to assess the association between demographics, diagnosis, and transition readiness. We also
developed a pilot intervention for Systemic Lupus Erythematosus (SLE) patients to improve transition preparation and their
understanding of the disease.

Methods: We performed a retrospective chart review of patients aged 14 to 19 years followed in the SRH Rheumatology
clinic from September 2019 to December 2021. TRAQ scores and demographic characteristics were collected. Univariate
analysis was performed to evaluate the association between demographics and TRAQ scores.

Individual, in-person educational sessions were conducted with 18 adolescents with SLE using audiovisual tools and
instructional materials. Parents and patients completed a post-intervention survey upon completion of the session.

Results: We included 882 patients. The average age is 15.7 years and the majority (72%) are female (see Table 1). There
was no association between TRAQ scores and gender, race, primary language, age, and insurance type. Non-Hispanic eth-
nicity was associated with higher TRAQ score compared to Hispanic ethnicity (3.9 vs 3.79; p=0.01). SLE diagnosis was

Table 1. Characteristics of the study cohort
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associated with the highest TRAQ score, while Juvenile Dermatomyositis diagnosis was associated with the lowest TRAQ
score (4.08 vs 3.42; p=0.03) (see Figure 2). One hundred-eighteen patients completed two TRAQs with a mean time differ-
ence of 13.5 months. There was no difference between the TRAQ scores over time. However, patients who were Hispanic,
Spanish speaking, or diagnosed with SLE had higher scores on the second TRAQ.

Educational sessions were primarily conducted in the outpatient setting (89%) following the clinic visit. The sessions ranged
between 15 to 20 minutes and were well received by patients and parents (see Table 2).

Conclusion: In our cohort, transition readiness varied by diagnosis and ethnicity. Only a small proportion of patients
reported receiving the transition policy indicating that a written plan may not be sufficient to improve transition readiness.
Interactive, focused education sessions may be a useful intervention to enhance patients’ understanding of their disease
and facilitate a successful transition. Our patients found the sessions helpful and the material easy to understand. The next
phase of this quality improvement project will utilize a health care transition feedback survey to assess if the sessions met
the patients’ and parents’ specific needs in regards to the transition process.

Figure 1. Mean TRAQ score per primary diagnosis. Other includes Periodic fever syndromes and Auto-inflammatory diseases. AMPS: Amplified
Musculoskeletal Pain Syndrome

Table 2. Summary of post-intervention survey results
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Background/Purpose: The process of transition from pediatric- to adult-based care should be well-timed, coordinated,
and planned to educate and encourage the adolescent towards an adult role and healthcare independence. While national
practice guidelines for structured transition processes are published, significant variation exists in how these guidelines are
implemented into routine practice. Our objective was to use a digital intervention to improve transition policy distribution
and collection of the Transition Readiness Assessment Questionnaire (TRAQ).

Methods: The intervention took place from August 2021 through April 2022 at a tertiary care pediatric rheumatology
clinic. Eligible visits for patients at least 16 years-old with at least one prior ambulatory pediatric rheumatology visit were
identified using the electronic health record (EHR). Improvement science methodology was applied including process
maps, key driver diagrams, and failure modes effect analysis (FMEA) (Figure 1). Baseline performance was calculated.
Using Plan-Do-Study-Act cycles, we implemented a process using tablets during the clinic visit to distribute the transi-
tion policy and collect the TRAQ digitally via REDCap software. Primary outcome measures included percentage of eli-
gible patients each week who acknowledged policy distribution, who completed the TRAQ digitally, and with recorded
TRAQ score in the EHR as a proxy for discussion with care team. Performance on these measures was monitored over
time using run chart software.

Results: Prior to the intervention, our clinic had a written transition policy, but no system to monitor distribution to
patients. We also collected the TRAQ manually with results scanned as a document into the EHR after the clinic visit.
This process made it difficult to quickly calculate a score and monitor completion and change in scores over time.
Our intervention began by benchmarking 2 months of baseline data. In October 2021, we received tablet equipment
and began testing our digital transition policy distribution and TRAQ collection process in a limited number of clinics.
In December 2021, we spread the process to all non-satellite pediatric rheumatology clinics at our center. A total of
475 visits were evaluated during the baseline and intervention periods. We improved our performance on transition pol-
icy distribution from 0% to 84% of eligible visits (Figure 2). We improved our performance on TRAQ score completion
from 17% to 84% of eligible visits. We improved our performance on TRAQ score entered in the EHR from 17% to
50% of eligible visits (Figure 3).

2563



Failure modes effect analysis for the pediatric rheumatology digital transition policy and transition readiness assessment questionnaire (TRAQ) intervention.

Run chart for the percentage of eligible return visits for patients >= 16 years with a transition policy reviewed from August 2021 through April 2022.
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Conclusion: By implementing a digital intervention, we improved reliable performance of recommended structured health
care transition processes, including transition policy distribution and TRAQ completion, for adolescent age pediatric rheu-
matology patients. We are currently pursuing additional interventions to improve reliability of entering the digitally collected
TRAQ score into the EHR. By concurrently implementing a structured pediatric to adult health care transfer program, we will
be able to evaluate pre-transfer TRAQ scores with transfer outcomes in the future.

Disclosure: E. Smitherman, None; L. Huie, None; J. Bridges, None; R. Cron, SOBI, Sironax, Lilly; V. Gennaro, None;
K. Jerkins, None; J. Mauldin, None; L. McAllister, None; A. Reed, None; D. Reiff, Pfizer; E. Reynolds, None;
I. Sanchez, None; C. Smith, None; M. Stoll, Novartis; T. Webb, None; P. Weiser, None; J. Zech, None;
M. Mannion, None.
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Run chart for the percentage of eligible return visits for patients >= 16 years with the transition readiness assessment questionnaire (TRAQ) score
entered in the EHR from August 2021 through April 2022.
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Background/Purpose: Taking the responsibility for their own health should be an important goal for the patients in the
health care transition process. The Transition Readiness Assessment Questionnaire (TRAQ) is an effective tool to assess
the competencies of the patients in five domains, which is usually administered before transitioning to adult care. For the first
time, we aimed to measure the self-management skills of the patients with rheumatologic diseases who had already transi-
tioned to adult rheumatology by using the TRAQ.

Methods: 310 patients who had transitioned from pediatric to adult rheumatology between June 2020-June 2021 were
interviewed. The TRAQ was administered to the patients by the physicians in our clinic. The patients were divided into
groups according to their diagnoses. The patients with two rheumatologic diagnoses in different categories were included
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in both groups. The data evaluated included sex, age at diagnosis, age at transition to adult care, age at TRAQ administra-
tion, and diagnoses of the patients.

Results: There were 184 female (59.4%) and 126 male (40.6%) patients. The mean age at diagnosis, the mean transition
age and the mean age when the TRAQ was administered were 10.7 ± 4.29, 21.1 ± 1.69 and 24.0 ± 2.26 years, respec-
tively. The minimum and maximum ages of transition were 16 and 26, respectively (IQR:20-22). 22 patients were in the
16-18 age group, 170 patients were in the 19-21 age group, and 118 patients were in the 22+ age group according to
the transition age. The patients consisted of four groups: FMF (n=203), arthritis (JIA and juvenile SpA, n=81), connective tis-
sue disorders (SLE, scleroderma, polymyositis, dermatomyositis and Sjögren’s syndrome, n=29) and others (Behçet syn-
drome, Henoch-Schönlein purpura, polyarteritis nodosa, Raynaud phenomenon, acute rheumatic fever, and
cryoglobulinemic vasculitis, n=23). The TRAQ results according to the diseases are given in Table 1. The results according
to sex are given in Figure 1. Females had higher scores than males in tracking health issues (2.65±1.02 vs. 2.31±1.11,
p=0.005) and overall TRAQ score (4.31±0.326 vs. 4.22±0.360, p=0.02). The TRAQ results according to the transition age
and age at TRAQ administration are given in Table 2.

Conclusion: Tracking health issues was the weakest domain in our cohort irrespective of other factors. Females performed
better than males in overall TRAQ score. The transition age, the age at TRAQ administration or the diagnosis didn’t affect the
overall TRAQ score. Thus, initiating the transition period earlier can be recommended due to the fact that a later transition did
not necessarily lead to better outcomes in self-management. Assessing the abilities after the transition in addition to pre-
transition period can be a good first step to address the needs of the patients with rheumatologic diseases.

Disclosure: S. Ugurlu, None; A. Ayla, None; H. Besiroglu, None; F. Azman, None; B. Egeli, None; H. Eren, None;
I. Durucan, None; A. Alkan, None; S. Ozturk, None; S. Ergun, None; A. Adrovic Yildiz, None; K. Barut, None;
F. Haslak, None; S. Sahin, None; M. YILDIZ, None; H. Ozdogan, None; O. Kasapcopur, None.
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Background/Purpose: The BRIDGE (Baylor Rheumatology Initiative: Developing and Guiding Engagement) program is a
quality improvement initiative to develop a safe, comprehensive pathway for our patients into adult rheumatology care. In
designing this pathway, we utilized the core elements from gottransition.org. To accomplish elements 3 and 4, readiness
and planning, our program utilizes a Transition Planning Tool (TPT), an electronic medical record (EMR)-based flowsheet that
guides providers preparing patients for transition across multiple domains. In our prior analysis, components of the TPT cor-
related with improved transition outcomes. For both providers and patients, telemedicine is among the most profound
changes stemming from the COVID-19 pandemic. Though telemedicine has made rheumatology care more accessible,
we aimed to determine its impact on TPT use.

Methods: TPT utilization is encouraged via a Best Practice Alert (BPA), which was incorporated into the EMR in January
2019. Provider use of the TPT for eligible patients is tracked via the BPA, allowing for quality improvement cycles to promote
these important transition conversations. The visit type (telemedicine versus office visit) is also tracked. We compared how
frequently providers addressed transition using the TPT in both office and telemedicine visits. We also analyzed TPT use
across telemedicine visits throughout the pandemic.

Results: From January 2020 to December 2021, transition planning was addressed using the TPT in 69% of all eligible
visits, including both telemedicine and office visits. This was compared to 24% of eligible office visits in early 2019 when
we began using the TPT BPA. Telemedicine began in May 2020, immediately comprising 36% of visits. This peaked in July
2020, wherein nearly 89% of all outpatients seen by pediatric rheumatology were via telemedicine. Telemedicine continues
to be regularly used for 20% of visits. When comparing all eligible outpatients seen in person to those seen virtually between
May 2020 and December 2021, there is no statistically significant difference in how often the transition planning was
addressed using the TPT (p=0.215).

Conclusion: The pandemic created a significant pivot point in how rheumatology care is delivered. Fortunately for our
patients, we found the introduction of telemedicine did not hinder the transition preparation conducted during eligible visits,
as the TPT is addressed just as frequently during telemedicine as during office visits. The convenience that telemedicine
affords is a tremendous benefit to our pediatric rheumatology patients. Going forward, we plan to investigate if telemedicine
can be used for the sole purpose of addressing transition using dedicated virtual transition visits. As we continue to track the
relationship between TPT use and successful transition into adult care, we can now investigate whether virtual transition
planning leads to the same outcomes as in person.

Disclosure: B. Danna, None; M. Maher, None; M. Gillispie-Taylor, None; T. Vogel, Novartis, Pfizer, Moderna, Sobi.
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Background/Purpose: Glucocorticoid (GC) induced osteoporosis remains a significant health issue. While GCs are known
to reduce bone formation and bone mass, patients treated with GCs often fracture at normal bone mineral densities. To
increase our understanding of GCs affects on bone cells, we performed a detailed analysis of the bone cells numbers, mat-
uration activity and single-cell gene expression in mice treated with GCs, after recovery from GCs with and without PTH, or
GC with PTH.

Methods: Balb/cJ male mice, age 9 weeks were randomized to placebo (PLB) for 28 or 56 days, GC (MP pellets of 2.5mg)
for 28d, GC for 28d then recovery (29-56d) or GC for 56d, GC for 56d+ hPTH (1-34) 29d-56d or GC for 28d followed by
hPTH (29-56d ). Outcome variables included measures of distal femur bone mass (microCT), bone strength, flow cytometry
for skeletal stem cells (SSCs) , Bone/Cartilage progenitor cells (BCSPs), and vascular progenitors (CD31, Tie2); in vitro bone
marrow cultures for osteogenesis, osteoclastogenesis and chondrogenesis, and scRNA sequencing.

Results: GCs reduced femoral bone mass and bone strength compared to PLB at day 28 and 56 (p< 0.05). The number of
SSCs, BCSPs and vascular progenitor cells ( CD31+ and Tie2+) decreased with GC Rx at day 28 vs. PLB (p< 0,05), how-
ever returned to baseline levels by day 56 despite continued GCs, and with GC+ PTH or PTH alone (day 29-56). In vitro mea-
sures of osteogenesis and chondrogenesis at day 56 increased with GC+PTH, and GC followed by PTH vs. PLB day
56, while osteoclastogenesis was increased with GC only and GC followed by PTH compared to PLB at day 56 (p< 0.01)
Single Cell RNA sequencing at day 56 showed GCs upregulated both endothelial (Fabp4, Flt1, Ahnak, Clic1,) and promye-
loid (Ptg2, Lsp1, Syne1, Mmp9, Ccl4) signaling genes, while osteogenic (Prg4,Pthr1, Fn1, Alpl)) and chondrogenic (Acan,
Col2a1, Sox9, Col9a1) genes were downregulated with GCs, however were increased with GC+ PTH and PTH after GCs.

Conclusion: GCs initially reduced the number of SSCs, BCSPs and vascular progenitors and with continued GC exposure
there was some recovery of these precursor cells, however osteogenesis and to a lesser extent chondrogenesis remained
inhibited. While PTH treatment had no effect on the endothelial cells, it overcame the GC induced inhibition of osteogenesis
and to some extent chondrogenesis.

Disclosure: T. Ambrosi, None; M. Murphy, None; C. Chan, None; N. Lane, Amgen, GlaxoSmithKlein(GSK).
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Background/Purpose: Fractures in patients with systemic lupus erythematosus (SLE) are more common than age and sex
matched controls. Fracture risk is traditionally assessed by dual-energy X-ray absorptiometry (DEXA) measured BMD and
refined using the Fracture Risk Assessment Tool (FRAX). Several studies have demonstrated fractures in SLE patients
despite normal DEXA BMD. We hypothesize that changes in bone microarchitecture may explain fracture vulnerability in
SLE. This study was initiated to characterize bone quality by evaluating measures of microarchitecture at the proximal femur
via 3T MRI in patients with SLE and compare these measurements with a control group of patients with known low bone
density (LBD) and osteoporosis (OP).

Methods: 50 SLE patients and 177 controls with known LBD or OP underwent DEXA and 3T MRI of the non-dominant hip.
DEXA measured BMD of the total hip, femoral neck, and spine. LBD was defined as Z score ≤ -2.0 in premenopausal
women and men younger than fifty, and T score ≤ -1.0 in others. OP was defined as the presence of LBD and history of fra-
gility fracture in premenopausal women and men younger than fifty, and T score ≤ -2.5 in others. MRI measured favorable
microarchitectural characteristics trabecular plate width (PW), trabecular plate-to-rod ratio (PRR), plate volume fraction
(PVF), trabecular bone thickness (Tb.Th), and trabecular network area (NA), as well as unfavorable characteristics rod vol-
ume fraction (RVF) and trabecular spacing (Tb.Sp). Demographics, medication use and inflammatory markers at the time
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of the study visit were recorded. Statistical analysis was performed using Pearson correlations, t-scores, and multivariable
linear regressions as appropriate.

Results: 50 SLE patients and 177 patients with LBD or OP completed all imaging studies. The SLE cohort was younger, and
a higher percent of black patients compared to controls (Table 1). SLE patients had lower MRI PW and PRR and higher Tb.
Sp as compared to controls, while having higher DEXA BMDs at all sites after adjustment for confounders (Figure 1). SLE
patients had an inverse relationship between ESR and PW, PRR, Tb.Th, and NA (Figure 2, A-D). Similar results were found
with CRP, which had an inverse relationship with PW, PRR, and NA. Body mass index (BMI) in SLE patients had an inverse
relationship between PW, PVF, Tb.Th, and NA (Figure 2, E-H), and a positive relationship between all measured BMDs. In
the control group, similar relationships were found between BMI and BMD, but only Tb.Th was inversely associated with
BMI. Age, current steroid use, and history of lupus nephritis were not associated with MRI measures of bone
microarchitecture.

Conclusion: Compared to controls, SLE patients had decreased bone quality as measured by MRI bone microarchitecture,
despite having higher DEXA BMD. Elevated inflammatory markers inversely associated with bone quality. Elevated BMI,
despite its association with higher BMD, was also associated with lower measures of bone microarchitectural strength,
unlike controls. Further connection of bone microarchitecture to fracture risk and change over time in patients with SLE
are needed to determine clinical significance of these findings and to guide additional monitoring and potential treatments.

A-C: multivariate linear regression adjusting for significant microarchitectural confounders of BMI and gender. D-F: multivariate linear regression
adjusting for significant BMD confounders of age, BMI, race, and gender.
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Disclosure: J. Novack, None; G. Chang, None; S. Honig, None; A. Monga, None; X. Zhang, None; P. Saha, None;
D. Martel, None; P. Izmirly, Momenta/Janssen; H. Belmont, None; J. Buyon, None; A. Saxena, Eli Lilly, AstraZeneca,
GlaxoSmithKlein(GSK), Kezar Life Sciences, Bristol-Myers Squibb(BMS).

A-D: Erythrocyte sedimentation rate (ESR) association with Plate Width (PW), Plate-to-rod ratio (PRR), Trabecular Thickness (Tb.Th) and Network
Area (NA). E-H: Body mass index (BMI) association with PW, PVF, Tb.Th, NA.
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Background/Purpose: Osteoporosis, including the clinical event of fragility fracture is an ever-increasing public health bur-
den. Effective screening techniques and well as therapies to reduce future fracture risk are well defined and readily available.
The US Preventative Services Task Force recommends screening for osteoporosis in all women age 65 and over. However,
it has been well described that screening rates, especially in non-white compared to white populations are low. The aim of
this work is to improve the screening rates for osteoporosis through dual-energy x-ray absorptiometry (DXA), focusing on
non-white individuals across a single academic health system.

Methods: Within a single academic health system, two specific interventions were implemented starting in the summer/fall
of 2021 to increase the rates of osteoporosis screening in women age 65 and over with a specific target of increasing oste-
oporosis screening in non-white populations by 4% by the end of the time period October 2021 – September 2022. First,
system-wide, a Care Gap was implemented in the electronic health record to notify PCPs at the time of a patient visit that
an individual did not have a DXA result within the electronic health record. Second, specific primary care practices with the
highest rates of non-white women age 65 and over without a recorded DXA were targeted and received individualized lists
of their patients without osteoporosis screening and with institutional support, a care pathway was developed to then
directly contact, counsel and then if agreeable arrange for DXA screening. Cumulative screening rates in the target popula-
tion were calculated monthly from the time of implementation.

Figure 1: overall documented osteoporosis screening rates in non-white women
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Results: At baseline (October 2020 – September 2021), 50.4% of non-white women age 65 and over had received DXA
testing, compared to 64.3% of white women. With the implementation of the Care Gap in July 2021 and targeted interven-
tions within 10 Primary Care Practices starting in September 2021, total screening rates in non-white individuals has
improved month by month to a current documented screening rate of 57% (Figure 1), exceeding the initial target goal of
the initiative. While screening in all racial groups have improved over time, Black or African-American individuals continue
to have much lower overall screening rates (46.8%), compared to their white (67.5%), Asian (62.7%) and Hispanic (61.5%)
counterparts (Figure 2).

Conclusion: Using both general and specific interventions to target underrepresented populations is able to improve
screening rates for osteoporosis. Additional work will focus on eliminating racial inequalities with screening as well as ensur-
ing that those who are screen positive are linked into osteoporosis care.

Disclosure: M. Brochu, None; K. Marcus, None; S. Latorre, None; F. Wanjau, None; A. Garg, None; E. Alper, None;
R. Lyu, None; T. Wilkie, None; J. Cheah, None.
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Effect of Romosozumab in Postmenopausal Women with Knee
Osteoarthritis: Results from the FRAME Clinical Trial

Nancy Lane1, Donald Betah2, Cynthia Deignan2, Mary Oates2, Zhenxun Wang2, Jen Timoshenko3, Aliya Khan4 and Neil
Binkley5, 1University of California Davis, Hillsborough, CA, 2Amgen, Inc., Thousand Oaks, CA, 3UCB Pharma, Slough,
United Kingdom, 4McMaster University, Oakville, ON, Canada, 5University of Wisconsin, Madison, WI

Figure 2: overall documented osteoporosis screening rates across different racial groups
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Background/Purpose: Osteoarthritis (OA) and osteoporosis (OP) often occur concomitantly in the elderly. The relationship
between OA and OP is complex, with increased fracture risk reported to be associated with OA (Wright J Rheumatol 2011).
Romosozumab (Romo) is a bone-forming agent approved for OP treatment. Romo binds to and inhibits sclerostin, widely
viewed as an osteocyte-specific protein but is also expressed in articular chondrocytes. The expression of sclerostin is
focally increased in cartilage in OA while being decreased in the subjacent subchondral bone (Chan Osteoarthritis Cartilage
2011). In FRAME, women with OP were treated with Romo vs placebo (Pbo) for 12 months followed by denosumab for
12 months. Romo led to large BMD improvements and fracture risk reduction within 12 months vs Pbo (Cosman NEJM
2016). FRAME included a prespecified Knee OA Substudy to assess the effect of treatment with Romo for 12 months com-
pared with Pbo on the progression of OA of the knee in women with OP and knee OA. Here we report changes in knee pain,
physical function, worsening of knee OA, and treatment-emergent adverse events (AEs) of OA in the Knee OA Substudy.

Methods: Inclusion criteria for the Knee OA Substudy were signal knee pain due to OA, morning stiffness lasting < 30 mins,
knee crepitus, and knee OA confirmed by x-ray within 12 months. Change from baseline through month 12 in the WOMAC
score, incidence of worsening knee OA, and treatment-emergent AEs were assessed. WOMAC score changes from base-
line were assessed by ANCOVA and incidence of worsening knee OA was assessed by logistic regression, adjusting for age,
baseline BMI, and baseline WOMAC total score for both statistical models. All p-values were nominal.

Results: Of 7180 women in FRAME, 343 participated in the Knee OA Substudy (Romo = 168, Pbo = 175). Mean age was
72 years and total WOMAC score was 38. At month 12, no significant difference in progression of knee OA was observed
with Romo vs Pbo (least squares mean [95% CI] total WOMAC score: –2.2 [–5.4, 1.0] vs –1.3 [–4.5, 1.9]; P = 0.71; Table).
Incidence of worsening symptoms of knee OA was comparable between Romo (17.1%) and Pbo (20.5%), with an odds
ratio of 0.9 (95% CI: 0.5, 1.7; P = 0.69). The number of women reporting treatment‑emergent AEs of OA was 13 (7.7%) with
Romo and 21 (12.0%) with Pbo.

Conclusion: Romo therapy did not negatively impact knee OA pain or function in postmenopausal women with OP.
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Background/Purpose: Patients with sarcoidosis are at an increased risk of developing osteoporosis due to the active
inflammatory state and chronic corticosteroid use. Proper dosing of vitamin D and calcium supplements is challenging given
the risk of hypercalcemia. There is no consensus regarding the optimal strategies in management of osteoporosis in sar-
coidosis patients. We sought to evaluate the prevalence, risk factors and therapeutic practices in patients with osteoporosis
in the United States based on a national registry questionnaire.

Methods:We conducted a retrospective study based on a national registry investigating 3,835 respondents to the Founda-
tion for Sarcoidosis Research - Sarcoidosis Advanced Registry for Cures Questionnaire (FSR-SARC). The registry includes
patient surveys completed between June 2014 and August 2019. Summary and univariate analyses were performed.

Results: A total of 516 (13.5%) patients were identified to have osteoporosis. Among these, the mean age was 47 (± 13)
years; 445 (86%) were female, 398 (77%) Caucasian and 96 (19%) African American. A diagnosis of osteoporosis was made
after sarcoidosis diagnosis in 214/516 patients (42%). Patients with osteoporosis were significantly older than those without
osteoporosis {47 (±13) vs 44 (±12); p< 0.0001}, however there was no significant difference in prevalence with regards to
sex (p=0.333) Patients with osteoporosis had the following associated disorders: vitamin D deficiency (61%), Cushing’s
Syndrome (6%), hyperparathyroidism (0.6%), hypothyroidism (25%), hyperthyroidism (6%), low testosterone levels (10%),

Table 1: Treatments patients with osteoporosis were actively receiving for sarcoidosis
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diabetes (21%), hypercalciuria (3%) and obesity (37%). Patients with osteoporosis had a significantly higher proportion of
vitamin D deficiency compared to patients without (61% vs 33%, OR= 3.1, 95% CI 2.6-3.8; p< 0.0001). A total of
426 (97%) received the following therapies during the course of their disease: 396 (77%) steroids, 247 (67%) cytotoxic meds
and 72 (24%) TNF inhibitor. Patients with osteoporosis were actively receiving treatment of their sarcoidosis with a variety of
therapies as shown in Table 1. Patients with osteoporosis were more likely to have received systemic steroids (OR=2.8; 95%
CI: 2.2-3.7; p< 0.0001), inhaled steroids (OR=1.6; 95% CI: 1.3-1.9; p< 0.0001), cytotoxic meds (OR= 1.54; 95% CI:
1.2-2.0; p< 0.0001) and TNF inhibitors (OR= 1.5; 95% CI: 1.2-2.0; p< 0.0001). A total of 124 (24%) received bisphospho-
nate therapy and 223 (43%) received vitamin D (D2, D3 or combined Ca-vitamin D) for treatment of osteoporosis.

Conclusion: A significant proportion of patients with sarcoidosis develop osteoporosis with no sex predilection, however
older patients and Caucasian were more at risk. Concurrent vitamin D deficiency was significantly associated with osteopo-
rosis in these patients. Patients with osteoporosis were more likely to be on systemic and/or inhaled steroids along with
other immunosuppressants. Only a quarter of patients with osteoporosis received bisphosphonates.

Disclosure: D. Alawneh, None; M. Younis, None; R. Hassan, None; B. Alzghoul, None; S. Arami, None; T. Shivas,
None; M. McGowan, None; K. Alawneh, None; C. Ascoli, None; N. Sweiss, None.
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Background/Purpose: The most commonly used drugs for glucocorticoid-induced osteoporosis (GIOP) is bisphospho-
nates, which include oral alendronate and risedronate, and intravenous zoledronic acid. Among them, zoledronic acid is a
convenient treatment option that allows compliance to be advantageous over other bisphosphonates. In this study, we
aim to evaluate preference and patient satisfaction as well as the efficacy of zoledronic acid compared to other
bisphosphonates.

Methods: Fifty patients with continued osteoporosis or new fractures were recruited in follow-up bone densitometry after
taking oral bisphosphonates for at least 1 year in patients diagnosed with GIOP during treatment for autoimmune diseases.
After 1 year of treatment with zoledronic acid, patients completed the survey to rate their preference and satisfaction. The
treatment efficacy was analyzed by comparing the changes in bone density and fractures with patients maintaining oral bis-
phosphonates as controls.

Results: The mean age of patients was 64.1 years, 96% were female, and the mean duration of GIOP was 5.5 years. There
was no difference in the cumulative glucocorticoid doses in zoledronic acid group and oral bisphosphonate group. Thirty-
nine patients (78%) preferred and were more satisfied with intravenous zoledronic acid over oral bisphosphonates, and
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satisfaction was greatly affected by the administration interval and convenient regimen. The infusion-related adverse events
of zoledronic acid were only 2 patients (4%). In terms of efficacy, there were no significant differences in annualized percent-
age change in bone density in the lumbar spine (1.9 ± 3.91 g/cm2 vs. 1 ± 5.3 g/cm2, p = 0.355), femur neck (-0.91 ± 6.31
g/cm2 vs. 0.41 ± 5.07 g/cm2, p = 0.264), and hip (0.29 ± 2.91 g/cm2 vs. 0.41 ± 5.07 g/cm2, p = 0.888) between patients
who received zoledronic acid and those who took oral bisphosphonates. The occurrence of new fractures was two in each
of the two groups, showing no difference.

Conclusion: In our study, zoledronic acid was preferred and more satisfactory by patients, and the treatment efficacy for
osteoporosis was similar to oral bisphosphonates. Therefore, zoledronic acid is recommended as an appropriate treatment
for GIOP in patients with autoimmune disease.

Disclosure: J. Kim, None; J. Jung, None; H. Kim, None; C. Suh, None.
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Background/Purpose: Patients with rheumatic and musculoskeletal diseases (RMD) have an increased fracture risk (FxR).
Diffuse idiopathic skeletal hyperostosis (DISH) is a non-inflammatory disease characterized by calcification and ossification
of ligaments and entheses also reported to be associated with increased risk of vertebral fractures. However, DXAmeasured
bone mineral density (BMD) is being falsely elevated by changes caused by DISH. Trabecular bone score (TBS) is said to be
less affected by calcifications and degenerative changes. In this study we investigated whether TBS can improve FxR esti-
mation in patients with RMD and DISH.

Methods: A subgroup of patients with RMD from a larger cohort (OsteoSys cohort) was analyzed, Patients aged 65 and
older were recruited at a single tertiary hospital. DXA of the lumbar spine and hips was performed and TBS calculated.
FRAX® major osteoporotic fracture (MOF) and hip fracture risk were calculated 1) without BMD, 2) with BMD and 3) with
BMD and TBS. Available conventional X-Ray and computed tomography (CT)-scans of the spine and chest were used to
diagnose DISH using the Resnick criteria. Student T-tests and Chi-Square statistics were used to examine differences
between patients with and without DISH.

Results: A total of 153 patients (mean age 72.8 ± 5.4 years; 72.5%women) was included in the analysis. 20.9% had DXA T-
scores ≤ -2.5 meetingWHO criteria for osteoporosis. Women had lower BMD and higher FRAX FxR. 19 patients (12.3%) ful-
filled the criteria for DISH. DISH was significantly more common in men than in women (26.2% vs. 7.2%). BMD and T-scores
were higher and FRAX FxR was lower in patients with DISH compared to controls whereas TBS was similar. Reported
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Table 1: Study population characteristics

Example of the differences between DXA BMD T-Score (top) and TBS (bottom) in the same patient with DISH
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previous fractures and falls in the last 12 months were similar between groups. However, 0% of patients with DISH had oste-
oporosis by WHO criteria compared to 23.9% in the control group. For details see table. Adding BMD in the FRAX calcula-
tion decreased FxR in both groups whereas adding TBS to BMD numerically increased FRAX risk in men with DISH (see
table and figure).

Conclusion: In this cohort patients with RMD and DISH report similar frequencies of previous fractures and falls compared
to RMD patients without DISH. However, DISH patients had higher BMD (0% with T-score osteoporosis) and lower FRAX
risk. TBS appears to improve FxR estimation in men with DISH but larger, prospective studies with fracture outcomes need
to confirm this observation.

Disclosure: B. Buehring, UCB, AbbVie/Abbott, Gilead/Galapagos, Merck/MSD, Amgen, Sanofi Genzyme, Biogen,
Theramex, MediMaps; D. Kiefer, Novartis, AbbVie/Abbott, Boehringer-Ingelheim, Janssen, UCB, Pfizer; C. Mueller,
None; R. Parvaee, None;M. Ifanti, None; I. Andreica, None; T. Westhoff, None; R. Wirth, None; X. Baraliakos, Abb-
Vie, Lilly, Galapagos, MSD, Novartis, Pfizer, UCB, Bristol-Myers Squibb, Janssen, Roche, Sandoz, Sanofi; N. Babel,
None; J. Braun, None.

Change in FRAX® fracture risk for MOF (top) and hip fractures (bottom) in men w/wo DISH depending on BMD and TBS inclusion
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Background/Purpose: Previous cost-effectiveness analyses in postmenopausal women (PmW) with osteoporosis
(OP) demonstrated that sequential treatment with abaloparatide (ABL) followed by alendronate (ALN) resulted in lower
healthcare costs and more favorable outcomes than sequential treatment with teriparatide (TPTD) followed by ALN.
ABL/ALN was also more cost-effective compared to ALN monotherapy in women aged ≥60. Recently, the ATOM study
demonstrated that ABL significantly increased bone mineral density (BMD) at the lumbar spine and hip in men with osteopo-
rosis similarly to those reported in PmW with OP from the ACTIVE study. Differences in the incidence and consequences of
fractures between men and women potentially influences cost-effectiveness of treatment. This study assessed the cost-
effectiveness of sequential ABL/ALN compared to alternative treatments in men at high risk of fractures in the
United States (US).

Methods: A validated Markov microsimulation model was adapted to estimate the cost-effectiveness from a lifetime US
payer perspective of sequential ABL/ALN in men aged 50-80 years old with a recent fracture and a BMD T-score ≤-2.5.
Comparators were no treatment, sequential generic TPTD/ALN and generic ALN monotherapy. Patients were assumed to
receive 18 months ABL or generic TPTD followed by 5 years ALN, or 5 years ALN monotherapy. Because of similar gains
in BMD in men and women in the ACTIVE and ATOM trials, respectively, the effects of ABL/ALN on fracture risk were derived
from the ACTIVExtend trial conducted in PmWwith OP. The model also accounted for time-specific risk of subsequent frac-
ture in patients with a recent fracture, incorporated incremental costs following fractures up to 5 years and used US male-
specific data when available. To assess the increased relative risk of fractures due to low BMD, two scenarios were modelled
using female and male standards for BMD T-scores, respectively.

Results: Sequential ABL/ALN was shown to be dominant (lower costs for more quality-adjusted life years (QALYs)) com-
pared with sequential generic TPTD/ALN over the full age range. Sequential ABL/ALN was also cost-effective compared
with no treatment, with cost per QALY gained lower than $100,000 from the age of 50 years, and below $50,000 in men
aged ≥70 years. Using male standard for BMD T-score, the cost per QALY gained of sequential ABL/ALN compared to
ALN monotherapy was between $155,000 and $165,000 in men aged 60 and 65 years, and below $150,000 in men aged
≥70 years. The cost-effectiveness of sequential ABL/ALN improved when using female standard for BMD T-scores with
cost per QALY gained falling under $150,000 beginning at 60 years of age.
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Conclusion: This study suggests that sequential ABL/ALN is cost-effective compared to generic TPTD/ALN and no treat-
ment in US men aged ≥50 years at high risk of fractures. It suggests that sequential ABL/ALN is cost-effective (at a threshold
of $150,000) compared to generic ALN monotherapy in men aged ≥60 years using female standard for BMD T-scores, as
currently recommended and implemented in clinical practice. In addition, the results suggest similar cost-effectiveness of
sequential ABL/ALN in both men and women in the US.

Disclosure: M. Hiligsmann, Radius Health; S. Silverman, Radius Health; A. Singer, Radius Health, UCB Pharma,
AgNovos, Amgen; L. Pearman, Radius Health; j. Mathew, Radius Health; Y.Wang, Radius Health; J. Caminis, Radius
Health; J. Reginster, ISBA Pharma, Mylan, Radius Health, Pierre Fabre, Faes Farma, Rejuvenate Biomed, Samumad,
Teva, Theramex, Pfizer Inc., Mithra Pharmaceuticals, Cniel, Dairy Research Council, Nutricia, Danone, Agnovos, TRB
Pharma.
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Background/Purpose: Essential amino acids including tryptophan (trp) are building blocks for protein, and adequate pro-
tein intake is important for skeletal homeostasis. In experimental studies, trp increases bone formation. However, particularly
with aging, trp is susceptible to oxidative modification, and oxidative stress is associated with osteoporosis. We sought to
determine whether serum levels of trp and its oxidized and nonoxidized metabolites were risk factors for hip fracture and
frailty.

Methods: We included participants within the Cardiovascular Health Study (CHS), a longitudinal study of community-
dwelling adults aged 65 years and older from four U.S. sites. We selected participants from years 1992-1993 (year five of
CHS) for whom stored serum was available and for whom there was complete information on relevant covariates. We
included 131 individuals who sustained a hip fracture during the following twelve years of follow-up and 131 participants
without an incident hip fracture over these following twelve years of follow- up (controls). Individuals were weighted by sex,
race and hip fracture status to represent the whole CHS population at year 5. Measurements of trp and its metabolites were
performed using liquid chromatograph-mass spectrometry analyses. Cox hazard models with robust standard errors were
used to estimate the association of trp and its metabolites with hip fractures censoring at the first hip fracture event, death,
loss of follow up or after 12 years of follow-up. Relative risk regression was done to evaluate the cross sectional association
of trp and its metabolites with frailty using Freid’s index with categories defined as frail vs. not frail and prefrail vs. frail. False
discovery rate approach was used to adjust p values for multiple testing for secondary exposures. The primary exposure
was trp; trp metabolites were secondary exposures.
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Results: Higher serum levels of trp were significantly inversely associated with risk of incident hip fractures (Table 1) There
were no statistically significant associations between the oxidized or nonoxidized products of trp with incident hip fractures
(Tables 1 and 2) or with frailty status (frail vs. not frail) or with prefrail vs. not frail status (p >0.05 for both).

Conclusion: Trp, but not its metabolites, was significantly associated with less risk for incident hip fractures in older adults.
Neither trp nor any of its metabolites was significantly associated with frailty. Prospective cohort studies are needed to
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estimate what difference in trp intake is associated with an absolute difference in incident hip fractures to design a future ran-
domized clinical trial.

Disclosure: L. Carbone, None; P. Bůžkov�a, None; J. Robbins, None; H. Fink, None; J. Barzilay, None; R. Elam,
None; C. Isales, None.
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Background/Purpose: In the Abaloparatide for the Treatment of Men with Osteoporosis (ATOM) study, 12 months of aba-
loparatide therapy resulted in rapid and significant improvements in bone mineral density (BMD) compared with placebo and
a safety profile consistent with previous studies in postmenopausal women. The objective of this exploratory analysis was to
assess the proportion of subjects from the ATOM study considered to be responders based on a >3% change in BMD and
the proportion of subjects with improvement of their T-score category (osteoporosis, low BMD and normal).

Table. Responder Analysis
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Methods:Men aged 40 to 85 years were randomized to abaloparatide 80 � g (n=149) or placebo (n=79). A responder anal-
ysis by visit was conducted for subjects who had BMD measurements at Months 3, 6, and 12 at the lumbar spine (LS), total
hip (TH), and femoral neck (FN). Responders were defined as subjects who had a >3% increase in BMD from baseline. The
percentage of responders for abaloparatide and placebo were compared using the Chi-square test; Fisher’s exact test was
used if there were < 5 responders in either group. The proportion of patients with a change from baseline to Month 12 in LS
and TH T-score category (normal: LS and TH T-scores ≥ -1.0; low BMD: LS T-score > -2.5 and TH T-score > -2.5 and <
-1.0, or LS T-score > - 2.5 and < -1.0 and TH T-score > - 2.5; osteoporosis: LS or TH T-score ≤ -2.5) were compared using
the Cochran–Mantel–Haenszel test.

Results: At Months 6 and 12, a significantly greater proportion of men treated with abaloparatide were responders at a
composite of LS, TH, and FN compared with placebo (p ≤0.002, Table). A significantly greater proportion of men treated
with abaloparatide vs placebo were responders as early as Month 3 for the LS and FN (LS: 61.2% vs 30.9%, p < 0.0001;
FN: 32.3% vs 14.9%, p < 0.0001) (Table). At Months 6 and 12, the difference between men treated with abaloparatide
and placebo was significant in favor of abaloparatide at all three individual sites (Table). At baseline, 109/228 (52.2%) had
a LS T-score ≤ -2.5, and 26/228 subjects (11.4%) had a TH T-score ≤ - 2.5. A significantly greater proportion of subjects
receiving abaloparatide had improvement in T-score category from baseline to end of treatment (p < 0.0001). Change from
osteoporosis to low BMD or normal occurred for 42/70 (60%) and 6/47 (12.5%) of subjects receiving abaloparatide and pla-
cebo, respectively (Figure).

Conclusion: This prespecified responders analysis demonstrated that a significantly greater proportion of men with osteo-
porosis treated with abaloparatide vs placebo met the definition of a >3% responder at the LS, TH, and FN. Abaloparatide
was associated with a significantly greater proportion of subjects with improvement in T-score category from osteoporosis
to low BMD or normal than placebo.

Disclosure: R. Dhaliwal, Ultragenix;D. Kendler, Radius Pharma, Amgen, Biosyent, Paladin;K. Saag, Amgen, Horizon
Pharmaceuticals, LG Chem, Radius, SOBI; S. Ing, Amgen, Inc; A. Singer, Radius Health, UCB Pharma, Agnovos,
Amgen Inc; R. Adler, None; L. Pearman, Radius Health; Y. Wang, Radius Health; B. Mitlak, Radius Health.

Figure. Proportion of subjects with a T-score category shift from baseline to end of treatment.
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Background/Purpose: Osteoporosis is a silent disease characterized by low bone mass and deterioration of bone quality,
affecting 25% of women.1 The United States Preventive Services Task Force (USPSTF) recommends screening women
above 65 years old using dual energy x-ray absorptiometry (DEXA) scan.2 Screening can help identify patients who are at
increased risk of osteoporosis and help reduce osteoporotic fractures. Despite universal guidelines and high prevalence,
osteoporosis screening remains low in the primary care setting. The primary goal is to raise awareness for resident physi-
cians and patients to improve screening rates for women aged 65-80 at Ryan Chelsea Clinton (RCC) clinic.

Methods:Our project was conducted at the RCC clinic, a federally qualified health center in NewYork City which also serves as a
primary care training site. Through retrospective chart review, we obtained a baseline of 659 women whomet USPSTF criteria for
osteoporosis screening from February 2020 to February 2021. To better understand low screening rates including clinician and
patient related factors, we conducted an online survey to resident physicians. We assessed baseline awareness of osteoporosis
screening and barriers. 67.5% of resident physicians attributed insufficient encounter time as a major barrier to screening while
35% identified lack of knowledge of screening goals. Given these results, our primary intervention was to improve DEXA screen-
ing rates by 20% from baseline in a ten month period from April 2021 to February 2022 in female patients aged 65-80 years old.
Plan-Do-Study-Act (PDSA) phase 1 was trifold: focusing on resident physician education, streamlining electronic medical record
(EMR) ordering of the DEXA scan, and direct patient outreach. An informational sheet was created to guide osteoporosis educa-
tion discussions with patients including risk factors, testing indications and prevention strategies. Workflow posters outlining ICD-
10 coding for osteoporosis screening encounters and appropriate DEXA scan orders were distributed in the clinic. Through direct
patient outreach, we called female patients aged 65-80 years old who visited the RCC clinic during the intervention period but did
not have a completed DEXA to educate and discuss overdue osteoporosis screening.

Results: The baseline osteoporosis screening rate at RCC clinic from February 2020 to February 2021 was 37.8% with
249 completed DEXA scans. Following the implementation of our intervention from April 2021 to February 2022, the screen-
ing rates improved to 43.4%.

Conclusion: Introduction of this resident driven initiative led to increased osteoporosis screening with completed DEXA
scans. There was a 5.6% increase in screening and a total of 14.8% increase from the baseline screening rate. Although
we did not reach our aim of 20% improvement from baseline within this first PDSA cycle, there is a positive upward trend
in rates. A dedicated educational approach to both patients and physicians is imperative to the diagnosis and management
for early stages of low bone mass. Continued efforts can be focused on interventions addressing patient barriers to testing
and streamlined criteria alerts for appropriate patients within our electronic medical record.

Disclosure: R. Pietro, None; S. Lao, None; G. Varghese, None.
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Graph showing the distribution of race among patients with PDB, based on ICD codes and imaging confirmation, at our local VA Medical Center
and nationally, next to the distribution of race of veterans in our state overall.

Age at diagnosis of PDB among our local VA Medical Center patients
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Background/Purpose: Genetic and environmental factors have been implicated in the pathogenesis of Paget Disease of
the Bone (PDB). Although the disease is described more frequently among patients of northern European descent, our
own clinical observations challenged that description. Our primary goal was to evaluate if the proportion of black or African
American patients diagnosed with PDB was higher than the proportion of white patients with the same diagnosis. As a sec-
ondary goal, we evaluated differences in the clinical presentation between black or African American patients and patients of
other races.

Methods:We conducted a retrospective observational study using the Veterans Affairs Clinical Data Warehouse (CDW). We
performed a query for all patients with an ICD-9 or 10 code for PDB or osteitis deformans between January 2000 and

Symptoms and complications among patients with imaging confirmed PDB
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December 2020. We extracted the registered race and compared the proportion of black or African American patients to
white patients among those seen at our local VA medical center and those at a national level.

We reviewed the electronic medical record among the patients seen at the BVAMC who had imaging confirmation of PDB.
We extracted clinical variables such as the age at diagnosis, alkaline phosphatase level at the time of diagnosis, affected
bone(s), and associated symptoms and complications.

Results:We identified 285 individuals seen at our local VA medical center for PDB during the study period. The proportion of
black or African American patients was significantly higher than white patients (Figure 1). This was the opposite to the results
among patients with PDB at a national VA level. Among the patients with imaging confirmation of PDB seen at our VA med-
ical center (n=193), Black or African American patients presented at a younger age than their peers but did not have higher
alkaline phosphatase levels, a higher proportion of polyostotic disease, or a higher rate of symptoms and complications
(Figure 2 and 3).

Conclusion: Our findings confirm a much higher frequency of diagnosis of PDB among African Americans at our local VA
medical center than in the general VA population. This was not explained by the ethnic/racial distribution of the population
as a whole, suggesting the presence of a cluster of disease among African Americans. The presence of this cluster supports
existing evidence that environmental factors are likely crucial to the pathogenesis of the disease and that there could be an
undiscovered genetic predisposition.

Disclosure: M. Urquiaga, None; A. Gaffo, None.
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Background/Purpose: Data on osteoporosis in men are scarce. The World Health Organisation’s (WHO) definition of a T-
score less than 2.5 has only been described for women. It is therefore important to understand the determinant of poor bone
health in males. Males referred for Bone Mineral Density (BMD) estimation are a good source of exploring such poor bone
health. We sought to investigate the epidemiology and determinants of reduced bone well-being as well as fragility fractures
in a population of males referred for BMD estimation using Dual X-Ray Absorptiometry (DEXA) scans.

Methods: Data were obtained from patients in primary and secondary care referred to a district BMD scanner in the North-
west of England. Males referred between 2004 and 2019 were selected and divided into two groups: above and below the
median referral age. Initially comparisons were made using Chi Squared test for categorical variables and T-test for contin-
uous variables.
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Results: A total of 5390 male patients were included in this analysis, the median age at scan was 66 years (IQR) and the
mean age was 76.6 +/- 13.7 (SD). Significantly greater numbers of tibiofibular 210 (7.70%) and rib 138 (5.06%) fractures
were seen in those under the age of 66. Whereas their older counterparts saw greater numbers of spine 426 (16%), femur
166 (6.23%) and pelvis 19 (0.71%) fractures, as depicted by Table 1. The table also shows those under the median age
had a more extensive history of smoking, steroid, and alcohol use whilst also, on average, being taller and weighing
more. Patients in the older cohort, however, had a greater prevalence of Polymyalgia Rheumatica. A summary of the differ-
ences is shown in Table 1.

Conclusion: This study identifies alternate fracture patterns among males of differing ages. Those under the age of 66 years
saw higher numbers of tibiofibular and rib fractures compared to those older. Such patients also had a more extensive his-
tory of smoking as well as steroid and alcohol use. On the other hand, those older than the median age suffered greater
numbers of spine, pelvis and femur fractures whilst also being relatively shorter and weighing less. Further work is required
to study predictors of fractures in each group adjusted and unadjusted for age.

Table 1 - A summary of the pattern of fractures and relevant characteristics of the study cohort.
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Background/Purpose: Inflammatory rheumatic and musculoskeletal diseases (iRMD) are associated with increased sys-
temic bone loss that is mediated by chronic inflammation, treatment with glucocorticoids (GC), and other factors, leading
to an increased risk of osteoporosis and fragility fractures. Our objective was to analyze the impact of variables that influence
osteoporosis in patients with iRMD treated with GC.

Methods: Rh-GIOP is a prospective observational cohort study investigating bone health in consecutive patients with iRMD
and current or prior GC treatment. We present an analysis of the patients’ baseline data here. Bone mineral density (BMD)
measured by dual X-ray absorptiometry (DXA) was the primary outcome. Multivariable linear regression models were per-
formed to identify variables associated with BMD. The focus lay on analyzing the impact of current GC dose on BMD as well
as the impact of the interaction between GC dose and disease activity.

Results: Data from 1,066 patients with iRMD were analyzed. GC doses of < 5 mg prednisone equivalent per day, cumula-
tive dose and duration of GC therapy were not associated with negative effects on BMD. Dosages ≥5 mg/d lost their nega-
tive association with BMD after adjustment for confounders. When sub-analyzing patients with exactly 5 mg/d, no negative
effect was seen. For patients with rheumatoid arthritis (RA), GC doses >7.5 mg per day showed a negative association with
BMD overall, but this effect seemed to be specific only to patients with moderate or high disease activity (DAS28-CRP >3.2).

Conclusion: Glucocorticoids ≤5 mg/d did not seem to be associated with a reduction of BMD in patients with iRMD and
current or prior exposure to GC. This is most likely due to the dampening of inflammation by GC, which exerts a mitigating
effect on the risk of osteoporosis. We conclude that in patients with iRMD a) both optimal disease control, optimum gluco-
corticoid doses and sufficient osteoporosis treatment measures (such as normal vitamin D levels, appropriate use of anti-
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osteoporosis drugs) are essential for bone protection, and b) low GC dosages (≤ 5 mg/d), aimed at achieving sustained
remission or low disease activity, are likely to be safe in terms of bone health.

Impact of the interaction of disease activity and current GC dose on the lowest (minimum = min.) T-Score in RA patients in
multivariable linear regression adjusted for age, menopause, BMI, alkaline phosphatase, bisphosphonates, disease dura-
tion, denosumab, and male sex. Shown are regression coefficients β and respective 95% confidence intervals. Significant
coefficients are highlighted in red. The size of the boxes indicates the case numbers, also shown in brackets, of the respec-
tive groups; these are the rounded pooled case numbers of the 10 imputed data sets. For “remission/low / no GC” as the
reference group no coefficient was estimated.

Disclosure: E. Wiebe, Medac, Novartis; D. Huscher, Shire; D. Schaumburg, None; A. Palmowski, None;
S. Hermann, AbbVie; T. Buttgereit, Roche, Novartis, Sanofi, GlaxoSmithKlein(GSK); R. Biesen, Novartis;

Figure 1: Impact of the current GC dose on the lowest (min-) T-score in all patients in linear regression using: 1) a crude model only including GC
categories; 2) a multivariable model adjusted for age, sex, menopause, BMI, alkaline phosphatase, disease duration, bisphosphonates and den-
osumab; and, 3) a multivariable model specifically adjusted for the variables that emerged in the data mining process and were confirmed with
backward selection for the respective T score. The regression coefficients β and respective 95% confidence intervals are shown. Significant coef-
ficients are highlighted in red. The size of the boxes indicates the case numbers, also shown in brackets, of the respective groups; these are the
rounded pooled case numbers of the 10 imputed data sets. For “no GC” as the reference group no coefficient was estimated.
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Background/Purpose: Rheumatoid arthritis (RA) and osteoporosis (OP) have a complex interplay in terms of pathogenic
mechanisms. In this regard, radiogrammetry (DXR) of the hand, a technique that measures the bone mineral density
(BMD) at the central metacarpals (MC) , is associated with a worse prognosis in patients with RA (1). However, DXR is an
expensive technique, and not very accessible in our environment. Our group demonstrated an excellent reproducibility of
the MC measurement by DXA (2) and good correlation between BMD measurements obtained by DXR and DXA (3).

Correlation of mean BMD of 2-4th MC bones with radiographyc progression assesed by the modified SvdH radiological index at 2 years, after
adjusting for age, sex and BMI, calculated using Stata margins command base don the data obtained from multivariate analysis.
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Objective: To evaluate if baseline BMD of the non dominant MC measured by DXA can be used as a prognostic marker,
resembling DXR, in patients with early arthritis (EA).

Methods: A total of 378 subjects from the PEARL (Princesa Early Arthritis Register Longitudinal) study underwent
DXA measurement of the 2nd to 4th MC’s diaphyseal area of the non dominant hand (Hologic 4500®). In PEARL
sociodemographic, clinical and laboratory parameters, therapeutic data and radiographic findings are collected by
protocol. Radiographic progression was evaluated in hands by a blind expert rheumatologist assessing the erosion
scale of modified SvdH index in both the baseline and two year follow-up visit. To study the predictive value of MC
baseline BMD by DXA, two multivariate models were fitted using generalized linear models with Stata 14.0 for Win-
dows (Stata Corp LP, College Station, TX, USA). The dependent variables were remission (SDAI< 3.3) and radio-
graphic progression after two 2 years of follow-up. Both models were adjusted by the classic variables that affect
BMD such as age, sex and body mass index (BMI), cumulative DMARD treatment and baseline disease activity for
the remission model.

Results: After adjustment by age, sex and BMI: a) those patients at remission tended to show higher baseline MC’s BMD by
DXA (p=0.328); and b) those patients with higher radiographic progression had significantly lower baseline MC’s BMD as
shown in Figure 1(p=0.001).

Conclusion: In our registry of patients with EA, we have detected that a lower basal BMD in the diaphysis of the central MC
bones, assessed by DXA, is associated with greater radiographic progression at 2 years of follow-up after adjusting for the
main factors influencing BMD. Therefore, we could conclude that a low initial bone mass could constitute a poor prognostic
factor in patients with EA.
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1. Haugeberg G, Lodder MC, Lems WF, Uhlig T, Ørstavik RE, Dijkmans B a. C, et al. Ann Rheum Dis october 2004;63
(10):1331-4.

2. Llorente I, Merino L, Escolano E, Quintanilla DM, García-Vadillo JA, Gonz�alez- Álvaro I, et al. C Clin J Densitom
2020;23(4):678-843. Ann Rheum Dis, volumen 78, supplement 2, year 2019, page A942
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Background/Purpose: SPAH is a prospective cohort of ≥65-year-old community-dwelling elderly with high fracture risk
(40.3/1,000 person-years in women and 30.6/1,000 in men for vertebral fractures [VF]; 15.6/1,000 in women and
6.3/1,000 in men for non-vertebral fractures [NVF]). These incidences were higher than those of the studies that originated
FRAX Brazil. One of the main risk factors for fractures in this population is hip BMD (RR 1.42 for VF and RR 1.68 for NVF),
what justifies the comparison between FRAX and NOGG models with and without BMD. Domiciano DS. Osteoporos Int.
25:2805, 2014. The purpose of the current study was to determine FRAX Brazil and NOGG performances with and without
Bone Mineral Density (BMD) regarding fracture prediction in the population from SPAH.

Methods: Seven hundred and five elderly subjects (447 women; 258 men) were followed for 4.3±0.8 years. FRAX risk for
major osteoporotic fractures with and without BMD was calculated on the baseline. Incident NVF was defined as a new frac-
ture of the hip, proximal humerus or forearm. Incident VF was defined as a higher grade of deformity on vertebral morphology
comparing baseline and final radiographs. A bivariate analysis was performed to verify the associations between FRAX or
NOGG, with and without BMD, and the incidence of VF, NVF and the total fractures (TF), divided by sex. Poisson multiple
regression (MR) with adjustment for age was performed to determine fracture prediction by FRAX with and without BMD.
A ROC curve analysis was executed to better describe FRAX performance.

Results: New fractures occurred in 100/22% women (24/5.3% NVF; 76/17% VF) and 39/15% men (5/1.9% NVF; 34/13%
VF). FRAX with and without BMD were higher in women with fractures (NVF, VF and TF) p< 0.001. Only NOGG without BMD
was associated with NVF p=0.047 and TF p=0.024. ROC curves for FRAX with and without BMD had areas of 0.74, 0.64
and 0.61 for NVF, VF and TF, respectively. MR revealed FRAX was associated with NVF, and this model’s ROC curves
had areas of 0.67-0.75, with no difference with or without BMD. The best cut-off values were 10.5% for FRAX without
BMD, and 9.45% with BMD. No statistically significant associations were seen in men probably due to few outcomes.

Conclusion: FRAX Brazil better predicted NVF (than VF or TF) in this population with high fracture risk, regardless of BMD.
These results reiterate that FRAX Brazil may be used without BMD considering the elderly Brazilian have a known higher
fracture risk than those of the studies that originated FRAX Brazil.

Disclosure: T. Freitas, None; L. Olalla, None; L. Takayama, None; V. Caparbo, None; c. figueiredo, None;
L. Machado, None; D. Domiciano, None; R. Pereira, None.
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Background/Purpose: Chronic non-bacterial osteomyelitis (CNO) in adults exhibits as sterile osteitis and consequent dis-
rupted bone metabolism favoring bone formation of the sternocostoclavicular region (SCCH). Diagnosis is challenging due
to unspecific presentation and lack of biomarkers. Systemic inflammatory-based scores (SIBS) emerge as novel diagnostics
that also correlate with disease activity in other inflammatory musculoskeletal diseases. We assess their clinical validity in
CNO/SCCH for the first time.

Methods: Cross-sectional study in adult CNO/SCCH patients and suspected CNO/SCCH controls not using immunomod-
ulatory treatment (exempting NSAIDs) or bisphosphonates. C-reactive protein (CRP), erythrocyte sedimentation rate (ESR),
SIBS (neutrophil to lymphocyte ratio (NLR), and systemic immune-inflammation index (SII; product of platelet count and
NLR)), and bone turnover markers (BTMs; N-terminal propeptide of type 1 procollagen (P1NP) and cross-linked carboxy-
terminal telopeptide of type 1 collagen (CTx)) were compared between patients and controls, and between patients with
moderately and severely increased isotope uptake on nuclear imaging. Receiver operating characteristics (ROC) analysis
was performed for the optimal predictor set as revealed with backward stepwise regression.

Results: 172 and 72 patients and 82 and 36 controls were included for biochemical and SIBS analysis respectively. ESR
and CRP were significantly higher in CNO/SCCH (median 12 vs. 6, p< 0.000 and median 3.7 vs. 1.0 (p< 0.000), as were
platelet count (285 vs. 249, p=0.003), neutrophils (5 vs. 4, p=0.006) , NLR (2.1 vs 1.7, p=0.012) and corresponding SII
(659 vs. 472, p=0.009). Patients had higher P1NP/CTx ratio (197 vs. 164, p=0.012). ESR and neutrophils were significantly
higher in patients with severely increased isotope uptake (20 vs. 13, p=0.009, 5 vs. 4, p=0.05, respectively).

ESR, neutrophils and P1NP/CTx emerged as optimal (independent) predictors of CNO/SCCH, with an area under the curve
(AUC) of 0.765 (95% CI 0.729-0.801) (see figure 1).

Figure 1: ROC curve depicting good discriminatory value for ESR + + neutrophil count + P1NP/CTx (AUC = 0.765 95% CI 0.729-0.801)
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Conclusion: In the present study, ESR, CRP, platelet count, neutrophils and neutrophil-derived SIBS were increased in
CNO/SCCH as compared to mimicking controls, as was the ratio between bone formation and resorption reflected by
P1NP/CTx. ESR, neutrophils and P1NP/CTx have the best combined diagnostic value. Given the current lack of biomarkers
to diagnose and monitor CNO/SCCH, our findings form a promising new area of research into the utility of neutrophil-derived
SIBS and BTMs in diagnosis, disease course and treatment response.

Disclosure: A. Leerling, None; J. Faber, None; N. Appelman-Dijkstra, None; O. Dekkers, None; E. Winter, None.
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Background/Purpose: Vertebral compression fractures (VCFs) in general represent a clinical diagnosis of osteoporosis,
predisposing to an increased risk of additional fractures. However, a significant number of clinically important VCFs are
asymptomatic and are only discovered on imaging studies performed for other reasons. As a result, subsequent diagnosis
and management of osteoporosis in this patient group is often lacking. The aim of this study is to identify the management
outcome of VCFs on CT and MRI scans within a single academic primary care practice.

Methods:CT andMRI scans of individuals aged 50 and over between October 2020 and October 2021 were reviewed from a
single academic primary care primary care practice if they contained the term ‘vertebral compression’ in the text of the formal
radiology report. Using the scan as the index event, the subsequent six months of the electronic medical record was reviewed
for the number of interactions between the individual and the primary care office, as well as for an existing or new formal diag-
nosis of osteoporosis and what subsequent management regarding bone health and fracture risk reduction was initiated.

Results: 77 individuals (mean age 74 years, 49 female) and 122 CT/MRI scans indicated VCFs in the formal radiology report
(Table 1). 18 (15%) of these scans were ordered by the primary care practice and 64 (52%) of the indications of the investi-
gation was a musculoskeletal (MSK) complaint. 52 (43%) studies were specifically of the thoracic or lumbar spine.

44 (57%) individuals had a pre-existing diagnosis of osteoporosis. Of the 33 who did not, in the subsequent six months,
there was a mean of 1.7 follow up visits. Six (18%) had a dual energy x-ray absorptiometry scan ordered and six individuals
(18%) were started on therapy for fracture risk reduction. The majority of individuals without a pre-existing diagnosis of oste-
oporosis who were subsequently prescribed therapies for future fracture risk reduction were those who underwent an imag-
ing study specifically of the thoracic or lumbar spine (43%) or where the indication of the study was musculoskeletal (36%).

Conclusion: The majority of individuals who had an advanced imaging test which identified a VCF had a pre-existing diag-
nosis of osteoporosis. However, in those that did not, further assessment and initiation of therapy for future fracture risk
reduction was low. Future work will aim to identify specific interventions to better enable further investigation and manage-
ment of those with incidentally noted VCFs, but without a pre-existing diagnosis of osteoporosis.
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Table 1: Characteristics of CT/MRI scans reviewed
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Background/Purpose: Vertebral fractures entail a notorious social and health problem, and their presence is the greatest
risk factor for the appearance of a new vertebral fracture. Despite the availability of different drugs for secondary prevention,
there are few comparative studies in real clinical practice.

Our aim is to evaluate the appearance of new vertebral fractures depending on the strategy chosen as secondary
prevention.

Methods: We performed a retrospective descriptive study with patients who had suffered their first vertebral fracture
between 2010 and 2018, in whom we checked the subsequent appearance of new vertebral fractures. We selected only
those patients who had completed a minimum of 18 months of secondary prevention with antiresorptive drugs, or a sequen-
tial scheme (anabolic treatment followed by at least 1 year with an antiresorptive drug). Those patients who had presented
new fractures in the first 6 months of treatment were excluded. Finally, we adjusted efficacy by treatment time.

Results: A total of 452 patients were included, out of an initial baseline pool of 1184 patients. We found female predomi-
nance (83% of the total). The mean age of the first vertebral fracture was 69.2 years, with a mean latency to fracture of
51.4 months. A new vertebral fracture happened in 4.7% of these patients. The different secondary prevention strategies
were classified according to the different therapeutic options, as we can see in Table 1. No statistically significant differences

between different treatments were observed, but we found a lower probability of a new fracture in patients treated with
sequential treatment with teriparatide followed by denosumab. Finally, the Kapplan-Meier survival analysis showed a lower
probability of new fractures in patients treated with teriparatide followed by denosumab, being this probability greater in
patients treated with teriparatide followed by oral bisphosphonate.

Conclusion: A lower probability of refracture was observed in patients who received sequential treatment with teriparatide
followed by denosumab.

Disclosure: J. OLLER RODRIGUEZ, None; E. Grau García, None; S. Leal Rodriguez, None; L. Mas Sanchez, None;
P. Muñoz Martínez, None; C. Riesco B�arcena, None; A. Huaylla Quispe, None; C. Pavez Perales, None; F. Ortiz
Sanjuan, None; J. Ivorra Cortés, None; I. C�anovas Olmos, None; L. Gonz�alez Puig, None; I. Martínez-Cordellat,
None; C. N�ajera Herranz, None; R. Negueroles Albuixech, None; E. Vicens Bernabeu, None; A. Torrat Novés,
None; D. Ramos Castro, None; J. Rom�an ivorra, None.

Treatment Patients (%) New fractures (%)
Denosumab 205 (45.35%) 10 (4.87%)
Oral bisphosphonate (alendronate, risedronate or ibandronate) 75 (16.59%) 5 (6.66%)
Zoledronate 38 (8.41%) 3 (7.89%)
Teriparatide followed by Denosumab 94 (20.8%) 0 (0%)
Teriparatide followed by Oral bisphosphonate 36 (7.96%) 3 (8.33%)
Teriparatide followed by Zoledronate 4 (0.89%) 0 (0%)
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Background/Purpose: Abaloparatide (ABL) is approved for treatment of women with postmenopausal osteoporosis (PMO)
at high risk for fracture. The study evaluated real-world treatment patterns for patients new to ABL regardless of treatment
history for osteoporosis (OP).

Methods: This multi-center retrospective study collected data from six academic and clinical practice settings across the
US. Patients had to be on ABL for ≥ 1 month prior to enrollment. Follow-up data were collected retrospectively from medical
records between December 2020 and August 2021.

Results: A total of 173 patients met the eligibility criteria. Mean age (SD) was 69.8 (7.4) at the time of data collection. Prior to
the initiation of ABL, 23.1% reported a fracture, 78.6% of patients had received treatment for OP, of whom 26% had taken
teriparatide. The mean (SD) time from discontinuation of an OP medication and initiation of ABL was 20.5 (38.4) months.
Over the 24-month follow-up period, 96% of the patients had at least one follow-up visit for management of OP with a
median of 3 outpatient consultations. Approximately 24 months of follow-up data since ABL initiation was collected from
94% of patients. Six percent of patients had between 12-24 months of follow-up data. Most patients (55.5%) had access
to a medication support program. Patients who completed treatment with ABL received it for a median of 18.6 months with
median cumulative exposure to anabolic for 22.5 months. Few patients (5.6%) had gaps in treatment with ABL with a mean
(SD) gap of 62.4 (90.5) days. The most common reasons for discontinuation of treatment were financial (11.1%) and adverse
events associated with tolerability (8.0%). The observed mean (SD) duration of treatment was longer for patients previously
treated for OP compared with those not previously treated 18.0 (8.2) vs. 14.6 (7.3) months. Following treatment with ABL,
51% (n=82) of patients were predominantly prescribed either denosumab (49%, n=40), zoledronic acid (24%, n=20) and ter-
iparatide (11%, n=9). The median time between completion of a course of treatment of ABL and beginning of an OP drug
was 21 days, with the maximum time between therapies reported as 12.3 months.

Conclusion: The majority of patients in these clinical settings completed the full course of therapy as prescribed. Consistent
with clinical practice guidelines, most patients continued with an antiresorptive. This favorable observed pattern may be a
result of the care pathway at these specialized bone health centers, including frequency follow-up visit and accessibility to
both medication and patient support services.
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Background/Purpose: Osteoporotic fractures are a well-known complication of lung transplant (LT) and can significantly
impact the quality of life of LT recipients. Although much is known about the risk factors associated with osteoporosis and
fragility fractures in the general population, there is a lack of data specifically addressing risk factors for osteoporotic fracture
in the LT population. Furthermore, there are no universal guidelines that can direct management of osteoporosis and bone
density loss in the LT population. The aim of this study was to determine the incidence of osteoporotic fractures among
patients with end-stage lung disease prior to and following LT and to identify the potential factors that increase the risk of
fractures after LT.

Methods: This retrospective, cohort study was conducted at a large, international transplant center and included all patients
over age 18 who underwent either single or double LT from January 1, 2010-December 31, 2013. We conducted an exten-
sive chart review using electronic medical records data. We excluded patients who expired within the first year following LT
as well as patients who had undergone prior LT. Study endpoints included: incidence of vertebral and non-vertebral frac-
tures after LT and potential risk factors for post-LT fractures as identified by clinicians. A secondary endpoint included the
effect of osteoporosis medications on fracture incidence post-LT. We used logistic regression modeling to understand the
relationships between potential risk factors and post-LT fracture.

Results: A total of 432 adults underwent LT between January 1, 2010 and December 2013; 374 patients remained in the
cohort after the exclusion criteria were applied (median age, 61; 67% male, 88% white). The two most common indications
for LT were idiopathic pulmonary fibrosis (48%) followed by chronic obstructive pulmonary disease (23%). Prior to LT,
128 patients had osteopenia and 84 patients had osteoporosis. The prevalence of fracture pre-LT was 45 (12%) and the
most common type of fracture was vertebral (20, 44%). 83 fractures occurred (22%) occurred after LT and 46 of these were
vertebral. The median time to post-LT fracture was 887 days. The odds ratio of having a post-LT fracture with pre-LT diag-
nosis of osteopenia was 2.44 (95% CI 1.29-4.62,p=0.006) vs normal bone mass. 153 patients (41%) were treated with
osteoporosis medications prior to LT, most commonly alendronate (61%). Following LT 227 patients (61%) were treated
with osteoporosis medications, most commonly alendronate (51%) followed by denosumab (24%). 27 out of all 128 frac-
tures occurred among patients on osteoporosis medications; 101 fractures (78.9%) (pre- and post-LT) occurred in patients
not on osteoporosis medications.

Conclusion: These data demonstrate the incidence of post-LT fracture is high (22%). Furthermore, the odds of post-LT
fracture for patients who had pre-LT osteopenia was 2.44. Interestingly, pre-LT fracture, diagnosis of osteoporosis, and
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steroid use were not associated with an increased risk of post-LT fracture. Our findings support that ongoing vigilance is
required to prevent fragility fractures in the LT population and that there is a need to develop universal LT osteoporosis man-
agement guidelines.
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Background/Purpose: Altered bone mineral density (BMD), muscle mass and physical performance has been associated
with adverse outcomes, however, the effect of COVID-19 on the musculoskeletal system is still not well described. Older
individuals are at high risk for musculoskeletal impairments including weakness, deficiencies in performance and bone loss
following hospitalization due to both illness and immobilization. This risk may be compounded among patients with severe
COVID-19, which is characterized by hyperinflammation.
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Methods: Individuals ≥60 years who completed 6 months of follow up as part of a virtual observational cohort of adults pre-
viously hospitalized for COVID-19 across a large U.S. health system were invited to participate in this study. Dual energy X-
ray absorptiometry (DXA) was used to measure BMD at the lumbar spine (LS), femoral neck (FN) and total hip (TH), and tra-
becular bone score (TBS); DXA was also used to measure trunk and limb lean mass (LM) and fat mass (FM). Physical perfor-
mance was assessed via the Short Physical Performance Battery (SPPB) (range 0-12, cutoff point ≤8) and physical strength
via grip strength. Sarcopenia was assessed according to the European Working Group on Sarcopenia in Older People 2019
guidelines. Regression analyses were used to model associations between measures of COVID severity [based upon
Sequential Organ Failure Assessment (SOFA) score (range 0-24, ≥3 associated with COVID severity), level of care received,
and hsCRP and IL-6 levels during hospitalization] and musculoskeletal outcomes.

Results: Sixty-two participants were enrolled with a mean age of 68.5±6 years and 52% were male. The mean BMI was
30.5±9 kg/m2 and mean duration of hospitalization was 7±8 days. Mean FN, TH and LS BMD were 0.82±0.19 g/cm2,
0.98± 0.21g/cm2 and 1.15±0.23 g/cm2, respectively. Three patients (5.2%) were diagnosed with osteoporosis and
22/62 (37.9%) were diagnosed with low bone mineral density according to WHO guidelines. The mean TBS was 1.25
±0.3. There was a weak negative correlation between SOFA score and TH (r=-0.18) and FN BMD (r=-0.09). Overall mean
SPPB score was 8.3±1 and grip strength was 27.01±10 kg, with 27(43.5%) and 13(21%) patients scoring below the thresh-
old on each one, respectively. Among the five participants with probable sarcopenia, four had a SOFA score ≥3. Higher
comorbidity count (p=0.001) and trunk FM (p< 0.001) were independently associated with lower SPPB score but SOFA
score showed no association.

Conclusion: In this pilot study, an important proportion of patients had altered BMD and physical performance and strength
6-9 months after their COVID-related hospitalization. Consistent with prior literature, age and BMI were independent factors
related to BMD. Higher comorbidity count and trunk FM were associated with lower physical performance. Understanding
the long-term impacts of COVID-19, and of COVID-19 severity, on musculoskeletal outcomes is critically important and
larger prospective studies are warranted to inform prevention strategies.

Disclosure: D. Cabrera, None; C. Wong, None; A. Cohen, None; L. Ferrante, None; A. Hajduk, None;
E. Hsieh, None.
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Background/Purpose: Cell-mediated immunity may play a role in osteoporosis development. Fracture is the major conse-
quence of osteoporosis. Thus, cell-mediated immunity may impact fracture risk. We evaluated whether innate and adaptive
immune cell subsets in peripheral blood are risk factors for hip fracture.

Methods: The Cardiovascular Health Study (CHS) is a large U.S. cohort of community-dwelling, older (age ≥ 65 years) men
and women. We included all CHS participants with at least one innate or adaptive immune cell phenotype measured by flow
cytometry from cryopreserved cells collected in 1998-1999. Incident hip fractures were identified by participant report every
six months following exposure measurement and confirmed by hospital medical record review. Participants were followed
until first hip fracture event, death, loss to follow-up, or June 30, 2015, whichever occurred first. Cox hazard models with
adjustment for fracture risk factors were used to evaluate associations of immune cell phenotypes with incident hip fracture
in sex-stratified and combined analyses. T-helper 17 (Th17), γ� T, natural killer (NK) and differentiated/senescent CD4+-
CD28- T cell subsets were specified as subsets of interest for the primary analyses. In secondary analyses, 21 additional cell
phenotypes were investigated (Table 1). A significance level of α=0.05 was used in primary and secondary analyses, with
correction for multiple testing using the false discovery rate approach for the 21 immune subsets in the secondary analyses.

Immune Cell Phenotypes and their Cell-surface Markers
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Results: A total of 259 incident hip fractures (n=197 in women; n=62 in men) occurred among 1928 persons over a median
9.7 years of follow-up. Baseline characteristics of the study population are described (Table 2). There were no statistically
significant associations of the Th17, γ� T, NK or differentiated/senescent CD4+CD28- T cell subsets or other immune cell

Baseline Characteristics of Study Population

Associations between Immune Cell Phenotypes and Incident Hip Fracture in the Primary Analyses, show as Hazard Ratios of Incident Hip Fracture
per 1 Standard Deviation Higher Value from Final Multivariate Adjusted Models, Combined and Stratified by Sex
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phenotypes with incident hip fracture in analyses combining men and women after multivariate adjustment. In women, a
higher proportion of Th17 cells was associated with higher hip fracture risk (hazard ratio (HR) [95% confidence interval (CI)]
of 1.18 [1.01, 1.39] per 1 standard deviation higher value) and a higher proportion of NK cells was associated with lower
hip fracture risk (HR [95% CI] of 0.77 [0.60, 0.99]). In men, a higher proportion of γ� T cells was associated with lower hip
fracture risk (HR [95% CI] of 0.60 [0.37, 0.98]) (Table 3). There was a significant difference between hazard ratios of incident
hip fracture for men and women for NK (p=0.02) and γ� T (p=0.01) cell subsets in formal interaction testing.

Conclusion:Our study revealed important associations of immune cell phenotypes in peripheral blood and incident hip frac-
ture that may differ by sex. Further mechanistic studies should explore whether these potential sex differences in these asso-
ciations are mediated through osteoporosis development, bone quality and strength, bone turnover, sex steroid hormones
or other pathways.

Disclosure: R. Elam, None; P. Buzkova, None; J. Delaney, None; H. Fink, None; J. Barzilay, None; L. Carbone,
None; R. Saha, None; J. Robbins, None; K. Mukamal, None; R. Valderrabano, None; B. Psaty, None; R. Tracy,
None; N. Olson, None; S. Huber, None; M. Doyle, None; A. Landay, None; J. Cauley, None.
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Background/Purpose: The objectives were to evaluate bone fragility on computed tomography (CT) in patients with obesity
before and 2 years after bariatric surgery and to identify risk factors for a decrease in the scanographic bone attenuation
coefficient of the first lumbar vertebra (SBAC-L1).

Methods: Patients with obesity who underwent bariatric surgery and CT before and two years (±6 months) after bariatric
surgery were included. SBAC-L1 was measured on CT with a fracture threshold at 145 HU.

Results: 78 patients were included, 85.9% women, mean age of 48.5 years (±11.4); the mean BMI was 46.2 kg/m² (±7)
before surgery and 29.8 kg/m² (±6.7) 2 years after surgery. There was a significant change in SBAC-L1 two years after sur-
gery (p=0.037). In multivariate analysis, the risk factors for having an SBAC-L1 ≤145HU 2 years after bariatric surgery in
those with an SBAC-L1 >145HU before surgery were age and sex, with men and older patients having a higher risk
(OR = 32.6, CI95% = [1.86-568.77], and OR = 0.85, CI95% = [0.74-0.98], respectively).

Conclusion: SBAC-L1 was significantly lower two years after bariatric surgery. Men sex and older patients were the risk fac-
tors for having an SBAC-L1 below the fracture threshold 2 years after surgery.
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Disclosure: M. FAUNY, None; M. Halin, None; E. Allado, None; D. Quilliot, None; L. Brunaud, None; E. Albuisson,
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Background/Purpose: Primary objective was to evaluate bone fragility prevalence on dual X-ray absorptiometry (DXA) and
on computed tomography (CT), in patients with severe obesity. Secondary objective was to evaluate the risk factors for bone
fragility.

Methods: This monocentric study was conducted in patients with grade 2 and 3 obesity, who performed a CT and/or a
DXA within two years. Bone mineral density (BMD) and T-score were studied on DXA and scanographic bone attenuation
coefficient of L1 (SBAC-L1) was measured on CT. Bone fragility was defined by T-score≤-2.5 standard deviation (SD) and
an SBAC-L1≤145 Hounsfield units (HU). The diagnosis of osteoporosis was retained for a T-score ≤ − 2.5 SD and osteope-
nia for -2.5 SD < T-score ≤ -1 SD.

Results: Among 1386 patients included, 1013 had performed both DXA and CT within less than 2 years. Mean age was
48.4 years (±11.4), 77.6% were women and mean BMI was 45.6 kg/m² (±6.7). Eight patients (0.8%) had osteoporosis on
at least one site and 119 (11.7%) had osteopenia. Mean SBAC-L1 was 192.3 HU (±52.4); 163 patients (16.1%) were under
the fracture threshold of 145HU. Older age (OR[CI95]=1.1 [1.08-1.16]), lower BMD on femoral neck and spine (OR[CI95]
=0.04[0.005-0.33] and OR[CI95]=0.001[0.0001-0.008], respectively), and higher lean mass (OR[CI95]=1.1[1.03-1.13])
were significantly associated with an SBAC-L1≤145HU in multivariate analysis. BMI was a protective factor (OR[CI95]=0.9
[0.82-0.92].

Conclusion: About 16% of patients with grade 2 and 3 obesity were under the SBAC-L1 fracture threshold, when less than
1% were classified as osteoporotic on DXA. Risk factors for an SBAC-L1≤145HU were older age, lower BMI, lower BMD on
femoral neck or spine and higher lean mass.

Disclosure: M. Halin, None; E. Allado, None; D. Quilliot, None; E. Albuisson, None; I. Chary-Valckenaere, None;
D. Loeuille, None; L. Brunaud, None; M. FAUNY, None.
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Impact of COVID-19 Severity on Physical Function, Mobility, Falls and
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Medicine, New Haven, CT, 3Yale School of Medicine, New Haven, CT
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Background/Purpose: No longitudinal studies have examined the impact of COVID-19 or COVID-19 severity on physical
function and disability outcomes among older adults. Multiple factors, including illness- and rehabilitation-related factors,
can create a perfect storm for prolonged disability, and increased falls and fractures in this population. We evaluated the
association between baseline severity of COVID-19 with outcomes at 6 months, including physical function, incident falls
and fracture in a longitudinal virtual cohort of older patients.

Methods: The VALIANT (COVID-19 in Older Adults: A Longitudinal Assessment) study is a prospective observational cohort
study that enrolled patients ≥60 years hospitalized for COVID-19 across the Yale-New Haven Health System from
7/2020-6/2021. Participants completed telephone survey interviews at baseline, and 1-, 3- and 6-months following hospital
discharge. The survey included questions regarding sociodemographic characteristics, baseline health status, COVID-19
related factors, physical function, mobility, and falls/fractures. Stratified analyses by COVID-19 severity were performed
based upon: Sequential Organ Failure Assessment (SOFA) score (range 0-24, ≥3 associated with increased COVID sever-
ity), level of care received, and inflammatory marker levels during hospitalization (hsCRP and IL-6).

Results:We enrolled 341 participants (49% women, 72.5% White), with a median age of 70 (IQR 12) years. The proportion
of patients reporting impairments with 8 different physical function domains at baseline and 6 months is shown in Table 1. At
6 months, we found a higher proportion of patients unable to independently do housework (33.2% vs 30.4%, p= 0.013),
shop (31.9% vs 28.0%, p=0.002) and walk a quarter mile (38.1% vs 32.5%, p=0.008). When physical function at 6 months

2611



was stratified by COVID-19 severity, we found a higher proportion of patients with a high SOFA score (≥3 vs. < 3) reported
being unable to independently bathe (9.2% vs 2.4%, p< 0.001), get in and out of a chair (5.8% vs 1.7%, p=0.017), use the
toilet (3.8% vs 0.3%, p=0.006), shop (20.1% vs 11.6%, p=0.011), or walk flight of stairs (15.4% vs 8.2%, p=0.016). A signif-
icantly higher proportion of patients with high inpatient hsCRP levels (≥97 mg/L) were unable to independently do house-
work (31.7% vs 21.1%, p= 0.013), shop (33.1% vs 19.7%, p=0.043), walk a quarter mile (28.5% vs 24.2%, p=0.009) and
walk a flight of stairs (37.0% vs 15.9%. p= 0.0114). Thirty percent (101/339) of participants reported a fall in the past year
before COVID-19, while 24.3% participants reported a fall in the 6 months since COVID-19 hospitalization. There were no
significant differences in incident falls when categorized by COVID severity. Seven participants reported having a fracture fol-
lowing hospitalization.

Conclusion: In this study, a greater proportion of older adults with severe COVID-19 reported impairments in multiple
domains related to physical function and disability at 6 months post-hospitalization. Proactive strategies emphasizing reha-
bilitation and functional recovery are critically important for older adults hospitalized with COVID-19, particularly those with
severe disease.

Disclosure: C. Wong, None; D. Cabrera, None; M. Geda, None; A. Cohen, None; L. Ferrante, None; A. Hajduk,
None; E. Hsieh, None.
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Background/Purpose: Low bone mineral density (BMD) is a predictor of osteoporotic fracture. However, individuals with
Rheumatoid Arthritis (RA) who sustain "osteoporosis-related" fractures frequently have normal BMD or osteopenia. Studies
addressing risk factors for fracture in RA patients are quite heterogeneous and do not usually include a more comprehensive
assessment of variables potentially associated with fracture. Therefore, our aim was to investigate risk factors for fractures,
including variables related to disease activity of RA but also those related to bone metabolism: clinical data, laboratory tests
and densitometric parameters (bone mass, body composition and trabecular bone score - TBS) in women with long-term
established RA.

Methods:Women diagnosed with RA (ACR, 2010) were consecutively selected from a tertiary hospital outpatient clinic. The
evaluation consisted of: clinical questionnaire [with assessment of HAQ (Health Assessment Questionnaire) and iPAQ
(International Physical Activity Questionnaire)], body mass index (BMI), RA activity composite indices (DAS28, SDAI and
CDAI), laboratory tests (C-reactive protein – CRP, parathyroid hormone - PTH, 25-hydroxyvitamin D and bone turnover
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markers), BMD, body composition, TBS and Vertebral Fracture Assessment – VFA by DXA. Logistic regression models were
constructed to define the variables independently associated with vertebral and non-vertebral fractures, separately.

Results: 265 women (54±12.8 years), with a mean disease duration of 16±10 years, were included in the study. Of these,
19.2% had osteoporosis, 45.7% osteopenia, 30.6% vertebral fractures and 17.4% non-vertebral fractures. In multivariate
logistic regression, after adjustments for age, height, rheumatoid factor/ACPA positivity, cumulative prednisone dose, men-
opause, and use of osteoporosis medications, TBS values (OR 1.61; 95% CI 1.09 -2.38; p=0.017, per each 1SD decrease),
CRP (OR 1.54; 95% CI: 1.15-2.08; p=0.004, per each 10mg/dL increase) and PTH (OR 1.24; 95% CI: 1.05-1.45, p=0.009,
per each 10mg/dL increase) were risk factors for vertebral fracture, whereas sarcopenia (OR 3.37; 95% CI 1.31-8.69;
p=0.012), BMI (OR 0.90; 95% CI 0.82-0.98; p=0.020) and hip BMD (OR 2.08; 95% CI 1.15-3.85; p=0.015, per each
1 SD decrease) were associated with non-vertebral fracture. ROC curve analysis showed better accuracy of TBS for detec-
tion of vertebral fractures. On the other hand, total hip BMD had a greater area under curve for non-vertebral fractures.

Conclusion: In women with long-term established RA, low hip BMD and sarcopenia were associated with non-vertebral
fractures, whereas reduced trabecular bone quality of the spine (low TBS), inflammatory activity (represented by higher
CRP) and higher PTH were associated with vertebral fracture. These findings reinforce that factors linked to osteoporotic
fractures are different between skeletal sites (vertebral and non-vertebral) in women with RA and should be recognized for
the proper management of osteoporosis in these patients.

Disclosure: F. Freire da Silva, None; G. Machado, None; a. Medeiros, None; K. Bonfiglioli, None; A. Shimabuco,
None; L. Takayama, None; R. Pereira, None; D. Domiciano, None.
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4Department of Medicine, Perelman School of Medicine at the University of Pennsylvania, Philadelphia, PA, 5University
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Background/Purpose: Generating information that people living with a rheumatic and musculoskeletal disease (RMD) find
useful requires identifying and understanding the educational needs and interests directly expressed from people living with
RMD. We sought to identify (a) what types of information US adults with RMD perceive as most important to know about
their disease, and (b) whether and what functions patients would use in a RMD-specific smartphone app.

Methods: Using nominal group technique, focus groups of participants (pts) with RMD generated sets of rank-order educa-
tional items which were then aggregated across groups into themes. Based on nominal group results, a survey with the final
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items was administered online, along with a question about desired functions of a smartphone app for RMD, to patients
within the U.S. community-based Bendcare/AARA rheumatology practice network during May 2022. Descriptive statistics
and chi square tests between groups of pts with inflammatory conditions and osteoarthritis were calculated.

Proportion of patients in a large rheumatology practice network that rated topic as extremely important
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Results: Six focus groups (n=47) yielded 28 unique items for the online survey of educational and app function priorities. To
date, a total of 2,159 pts completed the survey, of whom 78.3% were female, 81.2% white, mean age of 64.2 (SD 12.0)
years. Rheumatoid arthritis (38.8%), osteoarthritis (15.6%), and psoriatic arthritis (13.1%) were the most common RMDs
with 16.2 (SD 12.1) mean years since diagnosis. Five of the ten items that > 75% of pts considered extremely important

Proportion of patients in a large rheumatology practice network that rated topic as extremely important
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concerned medication options and expectations (Table 1); there was no statistically significant difference between the pro-
portion of pts with inflammatory conditions vs osteoarthritis who rated items as extremely important. The only app function
that a majority of pts considered useful was the ability to view their lab results (57.5%) (Table 2). Other top functions pts listed
as useful included scheduling/keeping track of medical appointments or medications and recording symptoms or flares. A
quarter (25.9%) overall indicated no interest in using a smartphone app for their rheumatologic condition. More than half
(53.7%) of pts do not own, nor do they plan to get, a smartwatch or activity tracker.

Conclusion: People with RMD prioritized information about medications and monitoring, providing guidance for the devel-
opment of educational tools. Availability of lab results was considered an important component of a smartphone app for
most patients; appointment, medication, and symptom tracking were also important features for a sizeable minority.

Disclosure: W. Nowell, Global Healthy Living Foundation, AbbVie Inc., Amgen, Eli Lilly; K. Gavigan, None; K. Garza,
None; A. Ogdie, AbbVie, Amgen, Novartis, Pfizer Inc, Bristol-Myers Squibb, Celgene, Janssen, CorEvitas, Gilead Sci-
ences, Eli Lilly, GlaxoSmithKline, Happify Health, UCB; M. George, AbbVie, GlaxoSmithKlein(GSK), Chemocentryx;
J. Walsh, AbbVie, Amgen, Lilly, Novartis, Pfizer, UCB, Celgene, Janssen, Merck; M. Danila, UCB, Pfizer;
S. Venkatachalam, None; L. Stradford, Global Healthy Living Foundation; E. Rivera, None; J. Curtis, AbbVie, Inc.,
Amgen, Bristol Myers Squibb, CorEvitas, Janssen, Labcorp, Eli Lilly, Novartis, Pfizer, Sanofi/Regeneron, UCB.

Proportion of patients who own and use a smartwatch or activity tracker (Apple Watch, Fitbit, Garmin, etc.)
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at Birmingham, Birmingham, AL
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Background/Purpose: Although patients’ (pts) perspective on disease-related lab testing and its role in treatment decision-
making has been examined for some chronic illnesses, ranging from diabetes to prostate cancer, no published studies have
assessed the perspectives of people with RA. Our objective was to examine how pts with RA perceive RA-related lab testing
and pts’ perceived utility of a blood test to predict treatment response and allow for personalized selection of a new RA
medication.

Methods: A cross-sectional survey was developed with input from pts, rheumatologists, researchers, and pt advocates.
Members of ArthritisPower with a self-reported physician diagnosis of RA were invited to participate in the online survey
which included questions related to reasons for lab testing, plus a choice-based conjoint analysis (CA) exercise to determine
how pts value different attributes of a blood test to predict treatment response. For the CA, 48 different hypothetical test
characteristics (bundles) were created based on different combinations of 3 test attributes (Accuracy, Wait Time, Cost), each
with 3-4 levels. Each pt responded to 5 questions asking them to choose between two of these hypothetical tests, random-
ized by the Qualtrics survey platform.
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Results: During May 2022, 376 RA pts completed the survey, of whom 86.4% were female, 89.3% white, mean age of 58.1
(SD 11.3) years. Pts were on the following medications: 53.2% csDMARD, 79.6% bDMARD, 20.1% tsDMARD (not mutually
exclusive). Reasons that most pts perceived that their doctor orders lab work was to check for active inflammation (86.4%)
or assess side effects of medications (81.6%). Other reasons included checking for positive rheumatoid factor or other RA
antibodies (67.8%), or whether medication is working (59.3%), vitamin levels are good (55.3%), or RA is progressing
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(54.3%). Pts reported that their rheumatologists most often ordered complete blood count, liver function tests, CRP and
ESR to monitor RA, and felt that CRP was most helpful to themselves in understanding their disease activity (Table 1). Most
pts were somewhat or very concerned that their current RA medication will stop working for them in the future (91.0%) or
that they would waste time trying an RAmedication that may not work for them (81.6%). If they had to change RA treatments
in the future, a majority (89.4%) would be very or extremely interested in taking a blood test that could help predict whether
the medication their doctor suggests will work well for them. In the CA, Accuracy was more important to pts than both Cost
andWait Time (Figure 1). Pts were more likely to select a test that was highly accurate (improving the chance that the next RA
medication will work well from 50% to 85-95%), low cost (≤ $20), and fast (≤ 7 days for results) (Figure 2).

Conclusion: Most pts consider RA-related blood work to be important for monitoring active inflammation and medication
side effects, and felt that among blood tests, CRP was most helpful to them in understanding their disease activity. For a test
predicting treatment response, pts valued accuracy over cost or wait time.

Disclosure: W. Nowell, AbbVie, Janssen, Scipher Medicine Corporation, PCORI; S. Venkatachalam, None;
K. Gavigan, None; M. George, AbbVie, GlaxoSmithKlein(GSK), Chemocentryx; J. Withers, Scipher Medicine Corpo-
ration; L. Stradford, Global Healthy Living Foundation; E. Rivera, None; J. Curtis, Amgen, Bristol-Myers Squibb
(BMS), CorEvitas, IlluminationHealth, Janssen, Lilly, Myriad, Novartis, Pfizer, Sanofi, UCB, Aqtual, Bendcare, FASTER,
GlaxoSmithKlein (GSK), Labcorp, Scipher, Setpoint, United Rheumatology, AbbVie, ArthritisPower.
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Background/Purpose: LN is one of the most severe manifestations of SLE; however, the patient experience remains
understudied. This research investigates patient experiences and perspectives of 1) LN diagnosis; 2) living with LN; and 3)
LN healthcare and treatment.

Methods: Patients aged ≥18 years with biopsy-proven pure or mixed ISN/RPS Class III, IV, or V LN and fulfilling the ACR
1997 or SLICC 2012 Classification Criteria for SLE were purposefully recruited from a Canadian lupus cohort to participate
in semi-structured in-depth interviews. These were conducted virtually and transcribed verbatim for subsequent thematic
analysis using NVivo Qualitative Data Analysis Software.

Results: Nineteen patients with LN were interviewed; 89.5% were female, mean (SD) age was 43.0 (15.7) years, mean
(SD) age at SLE diagnosis was 29.8 (13.2) years (Table). Patients reported challenges seeking, receiving, and adjusting to
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the LN diagnosis, and all described emotional impacts associated with diagnosis (‘The future is really uncertain for me… it’s
like a monster hiding around every corner’). Most patients had not heard of LN prior to diagnosis, and this lack of under-
standing made it difficult to contextualize their illness (Figure).

Patients reported both emotional wellbeing and physical health impacts associated with living with LN. While most have con-
tinued in paid employment, patients identified altered career aspirations, role changes, and the need for accommodations in
the workplace. Patients also described modified leisure and social activities (‘I stay home instead of being the kill joy… It’s
frustrating for me’). While many identified supportive friends and family, a lack of nuanced understanding of their experiences
by others was reported (‘I have a sister who has a humongous amount of energy and she thinks I’m just being lazy’).
Amongst those of childbearing age before/when diagnosed, LN was described as a factor in their family planning consider-
ations. Specifically, fear of changing LN medications and their reproductive side effects, fear of experiencing a flare while
pregnant/when parenting, and concerns about passing on LN/other autoimmune conditions to their children emerged
(Figure).

Table. Patient characteristics
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Numerous aspects of LN management present challenges for patients including visiting a range of healthcare providers, tak-
ing medication, monitoring diet, stress management, and ensuring adequate rest. While many reported successful LN man-
agement with medication, others expressed concern with cost and side effects (‘It’s like doing a dance… sometimes I take
two steps back’). The challenges associated with a lack of LN-specific information and resources were identified (Figure).

Conclusion: A lack of individual and public understanding of LN coupled with the uncertainties of diagnosis/living with LN
create a substantial psychosocial burden as patients negotiate acceptable risk in the face of uncertainty (eg., in family plan-
ning, treatment, paid employment, leisure). Results emphasize the need for wider LN awareness and will inform the develop-
ment of LN-specific patient resources to increase understanding of LN and better support decision-making.

Funding: GSK (GSK Study 218747)

Disclosure: F. Cardwell, None; S. George, GlaxoSmithKline (GSK); A. Boucher, GlaxoSmithKline (GSK); M. Barber,
AstraZeneca, GlaxoSmithKline (GSK), Janssen, Sanofi-Genzyme, AbbVie; K. Cheema, Novartis, Alexion; S. Elliott,
None; A. Clarke, AstraZeneca, Bristol Myers Squibb (BMS), GlaxoSmithKline (GSK).

Figure. Thematic overview
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Background/Purpose: Lupus commonly affects women of reproductive age whose pregnancies are associated with
higher rates of complications and fetal loss. There is a knowledge gap about pregnancy among lupus patients. Patients
often turn to social media for health-related information, experiences and might feel more comfortable discussing their fears
and concerns online than in the doctor’s office. Sentiment analysis of social media posts can help better understand the
unmet needs when it comes to pregnancy care in lupus, help model comprehensive discussions in the clinic with patients
of reproductive age, spread awareness, disseminate right educational content through social media to decrease the
knowledge gap.

Aim of this study was to apply an artificial intelligence–based approach to analyze public sentiments on social media toward
pregnancy in lupus to better understand the public attitude and concerns.

Methods: Analysis was conducted on 5000 posts of over 42K members in the public Facebook group ‘lupus & autoim-
mune disease awareness and sharing’. Posts about pregnancy were identified using the keywords pregnancy, pregnant.
Posts without questions, experiences or information about pregnancy were disregarded. Data transformation, cleaning,
sentiment determination (SI score), and analysis was carried out using R package syuzhet, NRC lexicon and free online tool
danielsoper.com. Independent t-tests were used to compare the average positive and negative sentiment scores. Broad
themes of the posts were identified manually.

Results: There were 295 pregnancy-related posts between January 2020-June 2022. 124 posts met the criteria: 70 (56%)
with positive (SI score 96+/-13), 50 (40%) negative sentiment (SI score 96+/-9) (p >0.05) and 4 (3%) neutral sentiment. Net
sentiment ratio [(number of positive - number of negative)/(number of total)] was 16% indicating overall positive sentiment
toward pregnancy.

The predominant positive sentiments were trust, joy and anticipation. Negatives were additionally classified as fear, sadness,
anger and disgust. The broad themes that emerged were questions about chances of conception, general information
about pregnancy planning, pregnancy outcomes, flares, medication use, treatment of various symptoms arising during
pregnancy. 34% of posts said they received no pre-pregnancy guidance from physicians. 61% of posts expressed the need
for longer discussion with the physician regarding pregnancy.

Conclusion: There were 40% of posts associated with negative sentiment toward pregnancy in lupus including fear and
sadness. Knowledge gaps were identified in the areas of pregnancy planning and medication management. Preconception
counseling is identified as an unmet need and possible intervention in outpatient clinics to improve pregnancy outcomes.
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Background/Purpose: Idiopathic Inflammatory Myopathies (IIM) are chronic diseases often causing disability in patients,
associated with both disease activity and damage accrual. These conditions might reduce patients’ working ability, as well
as significantly compromise their Quality of Life (QoL). To date, data on the productivity of IIM patients are scarce. The pur-
pose of the study was to evaluate the impact of IIM on productivity both for working and extra-working activities, analysing
any correlations with clinical picture, emotional conditions and QoL of patients.

Methods: Consecutive patients diagnosed with IIM (2017 EULAR/ACR criteria) followed at our Myositis Clinic from February
to May 2022 were enrolled, collecting demographic and clinical data. The disease activity at the time of the assessment was
determined using the specific items from the International Myositis Assessment and Clinical Studies Group. Productivity was
assessed by administration of the Work Productivity and Activity Impairment Questionnaire (WPAI). Correlations with the
Hospital Anxiety and Depression Scale (HADS) and generic Patient Reported Outcomes (PROs) were also analysed. Results
were reported as mean±SD for continuous variables and as percentage for categorical variables. In the statistical analysis, p-
value < 0.05 was considered significant.

Results:We included 45 patients (64.4% female, mean age 63.9 ± 14.1 years, mean disease duration 6.3 ± 5.3 years) with
the following diagnoses: 24 dermatomyositis (DM, 53.3%), 17 polymyositis (37.9%), 2 amyopathic DM (4.4%), 1 juvenile DM
(2.2%), 1 inclusion body myositis (2.2%). The 11 patients (24.4%) who had an occupation had a significantly lower mean age
(p=0.008). The absenteeism and presenteeism rates were respectively 13.8% (±31.6) and 30% (±34.6), with an overall work
impairment (OWI) of 35.6% (±39.1) and an activity impairment (AI) of 28.2% (±28.9). Patients with sicca symptoms had
higher presenteeism rates (p< 0.001). Higher presenteeism and AI correlated positively with Patient Global Assessment
(p≤0.002) and negatively with Manual Muscle Testing (p≤0.014); furthermore, AI correlated positively with the Health
Assessment Questionnaire score (p< 0.001) and with the risk of anxiety and depression assessed by HADS (p≤0.001)
and negatively with all domains related to physical and mental health of the Short-Form 36 (p≤0.002).

Conclusion: The data of our cohort, although preliminary, show significant levels of absenteeism and presenteeism and a
significant impairment of both working and non-working productivity of IIM patients, with possible implications on the social
cost of IIM. In particular, presenteeism seems to depend on the disease activity, while a reduced extra-work productivity
seems to have a significant impact on the psychological sphere; both are associated with a worse QoL. Therefore, a better
control of disease activity should be achieved to reduce patients’ disability, thus improving both their physical and emotional
functioning.
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Background/Purpose:Many patients implement a complementary dietary approach in addition to conventional pharmaco-
logic therapy for systemic lupus erythematosus (SLE). There is growing evidence that several macro- and micronutrients in a
patient’s diet may impact SLE activity. There is paucity of data, however, on the baseline dietary mineral intake by patients
with SLE, and as such this pilot study focuses on minerals as well as its relationship to SLE disease activity.

Methods: This study was approved by the Institutional Review Board of Rutgers – University Hospital in Newark, NJ. Fifty-
one patients with SLE from an inner-city university practice from 2021-2022 were tasked to complete an online dietary jour-
nal through the Diet History Questionnaire III (DHQ III) online interface, specifying their food and beverage intake for the pre-
ceding 4 weeks. Seven subjects did not complete the survey, one withdrew, while the rest failed to complete and follow up
despite multiple calls. The remaining 44 subjects completed this survey and the data were analyzed using the online survey
interface generating a breakdown of macro- and micronutrients, including mineral elements. In this pilot study, the eight min-
erals assessed were calcium, phosphorus, magnesium, iron, zinc, copper, selenium, and potassium. SLE disease activity
scores were obtained concurrently with the dietary survey with the use of Systemic Lupus Erythematosus Disease Activity
Index 2000 (SLEDAI-2K). Correlations and hierarchical multiple regression analyses were done using Statistical Package
for Social Sciences (SPSS) version 28.

Results: Forty-four out of 51 patients completed the DHQ III, all of whom met the 2019 EULAR/ACR Classification Criteria
for Systemic Lupus Erythematosus. The distribution of SLEDAI-2K scores was skewed towards lower disease index. Age
was equally distributed between 20-60 years. The population was predominantly composed of Black and Hispanic sub-
jects, 44.2% and 34.9%, respectively. The mean SLEDAI-2K scores were 6 for Blacks (n = 19), 4 for Hispanics (n = 15),
3 for Asians (n = 3), and 4 for others (n = 5). Only one subject was male and was excluded from statistical analyses. In the
preliminary analysis, we looked at correlations between the SLEDAI-2K scores and the levels of dietary minerals, and data
suggest that copper and potassium were positively correlated with SLEDAI-2K scores (P< 0.06). Correcting for age and
race, the partial correlation for copper and potassium trends towards significant: copper rP=0.28, P< 0.08; potassium
rP=0.28, P< 0.075.

Conclusion: Our preliminary analysis points to trends of associations of both copper and potassium to SLE disease activity
index. Our study also shows that Blacks were associated with higher disease activity index compared to other races. Addi-
tional data from longer and larger studies are needed to better understand the relationship between dietary minerals and
SLE clinical disease activity.
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Background/Purpose: Suboptimal adherence to anti-osteoporotic medications presents a growing social and economic
concern. Yet, it is unclear what patients’ perspectives and experiences are regarding medication use, and how these vary
across phases of adherence, patients’ identities and various anti-osteoporotic medications. We aimed to describe patients’
perspectives and experiences of medication use in osteoporosis, to inform person-centred interventions that improve
adherence and patient outcomes.

Methods: Databases (MEDLINE, Embase, PsycINFO and CINAHL) were searched for qualitative studies reporting on the
perspectives and experiences of adults (≥18 years) with osteoporosis and/or osteopenia, and regarding anti-osteoporotic
medications, in any language until February, 2022. Inductive thematic analysis was performed. Multiple investigators, includ-
ing a consumer with lived experience of osteoporosis, have been integral to data analysis.

Results: From 35 articles with 853 adults with osteoporosis or osteopenia, four themes (with sub-themes) were identified:

denial of susceptibility (an invisible disease, unfitting the stereotype, zero tolerance for risks);

disempowered in healthcare relationships (disconnected care, confusion from conflicting advice, resigned to strained
communication);

fear of jeopardising normalcy (confronting deterioration and dependency, unnatural and unpredictably toxic, overwhelmed
by commitment, deterred by negative experiences);

desiring affirmative support (confidence in empathy, mirroring doctors’ persistence, bonding through shared experiences,
security in evidence, seeking knowledge and guidance to regain control)

Conclusion: Patients’ perceptions of vulnerability, confidence in healthcare relationships, attitudes towards change and
accessible support systems can influence their commitment to medication-taking. Offering tailored education may empower
patients to make informed decisions regarding treatment risks and benefits, and participate confidently in shared-decision
making. Greater time and consistent communication devoted to patients’ concerns and expectations can foster a support-
ive environment that may alleviate the fear and uncertainty associated with adjusting to medications. Continued emphasis on
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treatment benefits and avenues to voice emerging concerns may promote long-term adherence and health outcomes. Fur-
ther studies evaluating adherence-improving strategies through the consumers’ lens are vital to drive the development of
more informed, person-centred interventions and optimise physical, psychosocial and functional outcomes.

Disclosure: S. Dey, None; G. Spratt, None; M. Koobasi, None; C. Vleeskens, None; C. El-Haddad, None;
A. Kelly, None.
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Background/Purpose: The COVID-19 Pandemic created challenges for patients with rheumatoid arthritis (RA), including
accessing the health care system, transition to unplanned virtual care, reduction in physical activity, and management of dis-
ease activity. Our study examined the impact of the pandemic on RA patients reported outcomes (PROs), disease activity
(DA) and medication profiles before and after the pandemic.

Methods: The Ontario Best Practices Research Initiative (OBRI) is an observational cohort of adult patients with active
RA. We defined two study periods of one year duration each: (1) a pre-COVID-19 pandemic phase (12 months before March
15th, 2020) and (2) a COVID-19 pandemic phase (12 months after March 15th 2020). Patients enrolled in OBRI were
included in the analysis if they had at least one visit with a physician or interviewer (virtually) in both study periods. Baseline
characteristics, disease activity (DA), as well as other PROs (i.e. Health Assessment Questionnaire Disability Index, Rheuma-
toid Arthritis Disease Activity Index, EuroQoL- 5 Dimension Questionnaire, and medication use / changes) were included.
Paired two-sample t-test and McNamar’s test was performed for continuous and categorical variables, respectively.

Results: We identified 1508 patients (mean age = 62.7, 79.3% female). Tables 1 and 2 outline changes in disease activity
measures and PROs, respectively. During the first year of the pandemic, the number of physician visits per patient increased
by a mean of 0.21 visits (SD:1.51) (p < 0.0001). Despite the patient global and physician global assessments and composite
DA scores being similar before and after the pandemic, swollen joint count (SJC) and tender joint counts (TJC) showed
improvement during the pandemic (differences of -0.49 (3.04), p < 0.0001 and -0.40 (3.73), p < 0.003 respectively). Similar
improvements were observed in PROs, such as RADAI (-0.17 (1.40), p = 0.002) and fatigue (-0.48 (2.42), p < 0.0001). There
were also statistically significant changes in treatment during the pandemic with decreased biologic (32.6% vs 29.9%;
p=0.002) and conventional synthetic DMARDs use (83.3% vs 79.5%; p< 0.0001), while prescription of targeted synthetic
DMARDs increased during the pandemic (12.1% vs 15.4%; p< 0.0001).
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Conclusion: Disease activity and treatments for RA changed during the pandemic. Improvements in PROs may be
explained by changes in patients’ lifestyle, such as being able to work from home. Changes in medication profiles may relate
to preference of oral agents or those with shorter half-life given the concern of immunosuppression. Future work is needed
to determine if these changes persist and what implications they may have beyond the pandemic.
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Background/Purpose: Diet and nutrition have long been of interest to both patients and providers in the treatment of
chronic disease. The literature is relatively sparse regarding the role of nutrition in rheumatic disease patients. We surveyed
the predominantly Hispanic patients with rheumatic disease at a Los Angeles County safety-net hospital in California to
understand their behaviors and beliefs regarding nutrition and rheumatic diseases, as well as to gauge their receptivity
towards potential dietary interventions.
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Methods:We created a 28-question anonymous survey on a variety of nutrition-related topics. It includes whether patients
have tried dietary changes for their rheumatic disease, whether they noted certain foods to affect their disease activity, and

Figure 1: Patients’ perspectives on foods that better disease or worsen disease.

Figure 2: Patients’ willingness to change dietary habits to improve disease.
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barriers and receptivity to dietary interventions. After extensive pilot testing, the survey was distributed, in either English or
Spanish, in paper format to patients before their rheumatology appointments.

Results: A total of 117 surveys were collected from April 18, 2022 to May 31, 2022. Participants (Table 1) were predomi-
nantly female (86.1%) and Hispanic (85.2%) with a preferred language of Spanish (69.6%). The most frequent diagnoses
reported were rheumatoid arthritis (60.7%), systemic lupus erythematosus (28.6%), and fibromyalgia (8.9%). Over a third
(38.3%) of patients felt their disease was affected by what they ate. We evaluated participants’ opinions of common food
categories that may improve or aggravate disease (Figure 1). Participants noted fruits, vegetables, and white meat (chicken
and fish) to improve disease, whereas red meat (pork and beef), desserts, and “fast food” were frequently noted to worsen
disease. We also gauged participants’ willingness to change dietary patterns if there was a possibility of disease ameliora-
tion. The overwhelming majority of participants stated they would be willing to amend their diet if it would lead to improve-
ment in their rheumatic disease (Table 2).

Conclusion: Based on our data, a significant proportion of our primarily Hispanic patient population has noted a correlation
between dietary intake and rheumatic disease activity and has trialed some form of dietary intervention. There are clear
trends in favor of certain food groups that improve disease activity (such as fruits, vegetables, white meats, beans, nuts,
and spices), as well as food groups that seem to have a detrimental effect on disease activity. This “real life” data from our
patient population is consistent with prior literature that suggest naturally occurring anti-inflammatory agents such as poly-
phenolic compounds and polyunsaturated fatty acids may modulate systemic inflammation. Research in nutrition is still in
its formative years, especially regarding systemic autoimmune diseases; however, that should not preclude the rheumatol-
ogy community from exploring nutrition as a therapeutic intervention. Many patients are willing to explore dietary changes
to treat their disease. This promising outlook paves the way for future dietary implementations for a Hispanic rheumatic dis-
ease population.

Disclosure: S. Lee, None; L. Wise, Aurinia Pharma; S. Savvas, None.
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Background/Purpose: The spread of COVID-19 began in December 2019 and quickly escalated into a global pandemic
resulting in millions of deaths. Many factors are associated with disease severity including older age, obesity, lung disease
and cardiovascular disease. However, data regarding severity in patients with autoimmune inflammatory rheumatic diseases
(AIIRD) is limited. Despite the positive impact of the COVID-19 vaccine, patients may be reluctant to get vaccinated. In this
study, we aim to establish the impact of vaccination in patients with AIIRD in our clinics, including adverse events, frequency
of disease flare and/or changes in the DMARD after vaccination and insight to obstacles preventing vaccine administration.
The study is divided into two phases: the initial COVID-19 vaccine and the booster vaccine.
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Methods: This is a cross-sectional study of patients with AIIRD aged 18 or older who were seen at Tampa General and Uni-
versity of South Florida Clinics. Phase 1 was conducted from June 2021 to November 2021, while Phase 2 was done from

Reported side effects: Primary COVID-19 vaccine (Phase 1) versus booster (Phase 2)

Demographics: Primary COVID-19 vaccine (Phase 1) versus booster (Phase 2)
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January 2022 to May 2022. Patients received a questionnaire asking vaccination status, disease flares, adverse events,
modifications in medication regimen and concerns regarding vaccination if they opted not to receive it.

Results: A total of 444 patients participated in the study. There were 216 in the first phase (18.5% male, 79.2% female). The
second phase included 228 patients (16.2% male, 80.3% female). Most of the patients were Caucasian in both groups
(approximately 60%), followed by African American (less than 15%). 83% in both groups received the first course of
COVID-19 vaccine, while only 16% declined. Among second phase participants who received the vaccine, 18% of patients
did not receive the booster. The most common diagnosis was RA (28%, 126/444) followed by PsA (11.5%, 51/444) and
SLE (11%, 49/444). Approximately 50% (214/444) in both groups reported not modifying their DMARD at the time of vac-
cine or booster.

In the first phase, 19% reported side effects (42/216) versus 36% after receiving the booster (83/228), which was statistically
significant (p = 0.00). The most frequent side effects included fatigue (5.6% vs 23%), arm pain (3.7% vs 17%), and arthralgias
and myalgias (6% vs 11%). Out of all the 70% patients in both phases who answered, only 7% reported a flare of their rheu-
matic disease, both after the initial COVID-19 vaccination and the booster.

Conclusion:Our study shows a statistically significant difference between side effects of initial COVID-19 vaccination versus
the booster, with the latter group having significantly higher rates. Interestingly, there was no significant difference between
rheumatic disease flares between both groups. Additional information about the impact of COVID-19 vaccination versus the
booster in patients with AIIRD is still needed, especially in terms of potential adverse events.

Disclosure: S. Holguin Balbuena, None; A. Radisic, None; S. Goodman, None; S. Gor, None; B. Wood, None;
A. Shahin, None; K. Samuel, None; R. Mhaskar, None; J. Carter, AbbVie/Abbott.
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Background/Purpose: In September 2021, the FDA updated its boxed warnings for Janus Kinase (JAK) inhibitors to
include increased risk of major adverse cardiac events (MACE) and cancer in addition to preexisting warnings about throm-
bosis. These new potential risks need to be taken into context with the benefits of medication as well as individual patient risk
factors. Currently, we do not have a systematic approach to communicating with patients about new risks. This quality
improvement (QI) project aimed to improve rates and approach of communicating these risks of JAK inhibitors to patients
with rheumatic diseases at the Dallas VA.
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Methods: We identified consecutive patients on JAK inhibitors returning for rheumatology follow-up between
11/2021-5/2022. We randomized (computer generated) each patient to one of two existing approaches of communicating
risk (of MACE, cancer, or DVT): a) using a gist (summary) explanation of FDA warnings or b) presenting visual aids (icon
arrays shown on poster) of risk per outcome. We reviewed the medical record/rheumatology notes to compare documen-
tation rates of risk communication for JAK inhibitors any time prior to initiation of this QI project (reflecting the 2019 FDA
thrombosis warnings). Upon completion of either communication strategy, we administered a survey to evaluate perceived
confidence with decision-making using the 4-item SURE Decisional Conflict scale.

Results: We included 37 Veterans; 80% were male with an average age of 63. Over 75% of the patients had rheumatoid
arthritis, 15% had psoriatic arthritis, and 8% had ankylosing spondylitis. Nearly all patients (89%) had one or more cardiovas-
cular risk factors. Baseline documentation rates for risk communication were 11 of 36 (31%) reflecting 2019 FDA warnings,
and increased to 37/37 (100%) with this project. Five (14%) of the patients in both groups changed to alternative therapy fol-
lowing communication of risks: two due to potential risks, one due to history of a pertinent risk factor, and two due to lack of
JAK inhibitor efficacy. A similar number of patients changed therapy in each communication approach; 2 of 19 in the gist and
3 of 18 in the icon array group for varying reasons. Post-intervention survey results revealed 17 of 19 patients (89%) in the
gist and 15 of 18 patients (83%) in the icon array approaches reported low decisional conflict according to the SURE scale
(figure 1).

Conclusion: In this ongoing QI project, we have increased rates of communicating risk and learned that either communica-
tion approach is well-received. Decisions are nuanced and rely on prior medication use, disease activity, and risk for adverse
outcomes. As long-term safety data are released, we must learn to effectively communicate and document risks with
patients using shared decision-making.

Disclosure: R. Weisberg, None; B. Capel, None; A. Guo, None; K. Patel, None; R. Arora, None; S. Reddy, None;
U. Makris, None.
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Background/Purpose:We previously reported on the incidence of shared treatment goal discussionswhich are associated
with disease activity (DA) improvement and satisfaction within rheumatology care. Building on our previous reports, we
aimed to gain insight into the nature of discordance in rheumatoid arthritis (RA) treatment goals and explore its relationship
to patient satisfaction with care.

Methods: An anonymous online questionnaire was presented in 2019 on a secure survey system. U.S. residents ≥18 years
of age with a self-reported RA diagnosis by a medical professional responded to questions on demographics, DA, diagnosis
and DMARD history, and RA treatment goals. Participants were asked how their providers’ RA treatment goals differed from
their own. Responses were assessed and coded thematically using qualitative content analysis to identify reasons their
goals differed from their providers’. Responses were also coded for strong emotion, poor communication, and difference
in outcome expectation (high or low). Relationships between patient demographics and discordance in treatment goals
and patient satisfaction were assessed using Chi-square tests for categorical variables and Kruskal-Wallis tests for continu-
ous variables.

Themes in patients’ discordance with providers’ goals are arranged by levels of patient satisfaction with rheumatology care.
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The three major themes of patient goal discordance, lack of teamwork, provider’s approach, and difference regarding treatment, are divided by
patient satisfaction with their rheumatology treatment. Those stating their discordance as provider’s approach had the highest level of
dissatisfaction.

Respondents are categorized by alignment with their provider’s goals and by satisfaction with rheumatology care. Those who considered their
goals aligned with their provider’s were more satisfied with their rheumatology care.
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Results: The questionnaire was completed by 907 RA patients (90% women), with 58 (11) years mean (SD) age and
11 (10) years since diagnosis. 82% (n=740) responded to the question “How do you think your healthcare provider’s treat-
ment goals differ from your own goals?”. Of those, 53% (n=392) did not differ (“aligned” with their providers’ goals); 47%
(n=348) reported one or more reasons they differed with respect to treatment goals (“non-aligned”). Patient satisfaction
was highest in those aligned with their providers’ goals (88%), compared to those non-aligned (54%, p< .0001). Among
those non-aligned, major themes were providers’ approach (PA, 48%), differences regarding treatment (DT, 49%) and lack
of teamwork (LT, 20%). Dissatisfaction was highest within the PA theme, with 49% dissatisfaction compared to only 36% in
the non-PA group (p=0.002).

Conclusion: This survey found previously unreported associations between patient satisfaction with RA treatment and dis-
cordance with provider’s treatment goals. Our study is unique in that patients are asked about discordance with provider’s
goals and their satisfaction with care. Further research should seek greater insight to patient concerns in RA treatment goals
and investigate their significance in RA treatment satisfaction.

Disclosure: K. O’Neill, None; P. Sinicrope, None; C. Crowson, None; K. Marks, None; R. Giblon, None;
E. Myasoedova, None; J. Davis, Pfizer.
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Background/Purpose: Patient Reported Outcomes (PROs) can be assessed by self-administered questionnaires and can
lead to better decision-making by physicians. The aim of this study was to evaluate PROs in patients with lupus low disease
activity state (LLDAS) followed in a tertiary lupus specialized center.

Methods: Consecutive SLE patients (SLICC criteria) with LLDAS followed in a tertiary specialized center were included.
Patients were invited to fill out the following PROs questionnaires immediately before the visit: Health Assessment Question-
naire (HAQ; score range: 0 (without any difficulty) to 3 (unable to do)); EQ5D quality of life (score range: less than 0 (poor
health) to 1 (full health)), EQ5D VAS (scale range: between 100 (best imaginable health) and 0 (worst imaginable health));
Functional Assessment of Chronic Illness Therapy-Fatigue (FACIT Fatigue; score range: 0 to 52 (higher scores indicate less
fatigue)); modified Morisky medication adherence scale (mMMAS; score range: 0-1: low adherence, 2-3: median adher-
ence, 4: high adherence)). Physicians were asked to fill out SLEDAI activity index, SLICC damage index (SDI), Physician
global assessment (PGA). The study was approved by the local IRB and patients read and signed the informed consent.
Quantitative variables were expressed as median and interquartile [25th-75th], and qualitative variables were expressed as
count and frequency (%). Correlations between variables were tested by Spearman’s rank correlation test (rho). We consid-
ered it statistically significant when α ≤0.05. Statistical analysis was performed with R 4.1.2, for Windows (Vienna, Austria).
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Results: 120 patients were included and 92% were female. 47% were Caucasian, 38% mestizo and 15% black. Patients
had median age of 41 years [35-46] and median disease duration of 14 years [10-19]. Concerning comorbidities, 34% of
patients used anti-hypertensive drugs, 3% had diabetes/pre-diabetes, 5% dyslipidemia, 7% depression, 11% osteoporosis.
Median BMI was 27.10 [23.87-31.30] kg/m2. Regarding SLE treatment, median prednisone dose was 0 [0-5] mg/day; 83%
used hydroxychloroquine, 24% azathioprine, 41% mycophenolate mofetil, 8% methotrexate and 3% tacrolimus. Median
SLEDAI score was 0 [0-2], SDI 0 [0-1], PGA 0 [0-1]. Concerning PROs: Median HAQ score was 0.25 [0.00-0.63], EQ5D
score 0.67 [0.52-0.79], EQ5D VAS 70.00 [50.00-80.00], FACIT fatigue score (subscale additional concerns) 40.00
[30.00-46.25]. 61% of patients reported high adherence level. 15% of patients had high fatigue levels (FACIT fatigue< 27).
FACIT Fatigue correlated with health quality score EQ5D (rho=0.660, p< 0.001), negatively with HAQ (rho=-0.682,
p< 0.001) and BMI (rho=-0.210, p=0.022).

Conclusion: The observed discordance of low disease activity and SLEDAI with fatigue suggests that physicians may not
be aware of the impact of fatigue in the quality of life of inactive or low disease activity lupus patients. PROs assessment
may help to recognize and improve patient care.

Disclosure: R. De Moura Rodrigues, None; A. Moura dos Santos, None; D. Sampaio Cardoso, None;
E. Figueiredo Neves Yuki, None; D. Castro Oliveira de Andrade, None; S. Gofinet Pasoto, None; E. Ferreira Borba
Neto, None; E. Silva Dutra de Oliveira Bonfa, None; L. Seguro, None.
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Is Perceived Stress Associated with COVID-19 or Having a Systemic
Rheumatic Disease?

Jonah Levine, Medha Barbhaiya, Vivian Bykerk, Deanna Jannat-Khah, DrPH, MSPH and Lisa Mandl, Hospital for Special
Surgery, New York, NY

Figure 1 - Relation between FACIT fatigue score and HAQ, EQ5D and BMI, respectively.
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Background/Purpose: The SARS-CoV-2 pandemic is a worldwide mental health crisis. We evaluated perceived stress in
patients seeking care for musculoskeletal conditions, and explored associations with disease diagnoses and other socio-
demographic factors.

Methods: A web-based survey was sent March 5, 2021 to 7505 subjects who had previously agreed to participate in our
longitudinal COVID-19 registry. All were ≥ age 18 and had been evaluated at least once by a rheumatologist between April
1, 2018 and April 1, 2020 at a single Division of Rheumatology in New York City. ICD-10-CM algorithms were used to identify
those with and without a systemic rheumatic disease (SRD). The Perceived Stress Scale (PSS), a widely used self-report
instrument, evaluates how overloaded and uncontrollable subjects find their lives: 0-13 = low stress, 14-26=moderate stress
and 27-40 = high stress. Subjects were designated as having had COVID-19 if they reported a positive SARS-CoV-2 PCR or
antigen test or were diagnosed with COVID-19 by a medical provider. Descriptive statistics were calculated and p-values
from Chi-square, T-test, ANOVA and Wilcoxon rank sum tests reported as appropriate.

Results: 5977 (80%) responded to the “Wellness and Stress” section of the survey and 2113 (28.2%) completed the PSS.
Mean age decreased with increasing perceived stress category (63.5 vs. 57.9 vs. 49.6 years; p< 0.001). < 1% of subjects
over 65 years reported high perceived stress. Women were more likely than men to have high perceived stress,
(p< 0.001) with double the percentage in the high PSS category, (3.87% vs.1.84%). Those reporting Black race, Hispanic/
LatinX ethnicity, income < $75,000, being single, not being fully vaccinated against COVID-19, or having fibromyalgia, psy-
chiatric conditions, anemia, angina or asthma were more likely to be in the highest perceived stress category, (p< 0.001).
Those reporting no medical conditions or being employed were more likely to be in the lowest PSS category, (p= 0.006
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and p< 0.001, respectively). There was no significant association between having had COVID-19 and PSS scores. Those
with an SRD had higher perceived stress scores than non-SRD (p=0.044).

Conclusion: Among patients seeking care from a rheumatologist, an SRD diagnosis and other sociodemographic and
medical factors were significantly associated with perceived stress, whereas a COVID-19 diagnosis was not. Women and
those < 45 years old were more likely to report high PSS. Future multivariate regression analyses should evaluate whether
PSS trends change over the course of the pandemic, as well as the association of perceived stress and long COVID.

Disclosure: J. Levine, None; M. Barbhaiya, None; V. Bykerk, Janssen, Bristol Myers Squibb, Crossbridge, Pfizer,
Sanofi Aventis, Brainstorm Therapeutics, Amgen, UCB, Gilead, Genzyme Corporation, Regeneron; D. Jannat-Khah,
DrPH, MSPH, Cytodyn, AstraZeneca, Walgreens; L. Mandl, Pfizer.
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Background/Purpose: Plants for Joints (PFJ) is a multidisciplinary intervention centered around a whole-food plant-based
diet, physical activity, and sleep and stress management.1 The PFJ intervention successfully decreased disease activity in
patients with rheumatoid arthritis (RA) and improved pain, stiffness, and function in patients with metabolic syndrome asso-
ciated osteoarthritis (OA). This mixed-method process evaluation consequently aimed to understand the context, imple-
mentation, and mechanism of impact of the PFJ intervention and provide insights into the working elements and why the
intervention was effective.

Methods: Quantitative and qualitative data were collected across the evaluation domains context (i.e. reach), implementa-
tion (i.e. recruitment and delivery), and mechanism of impact (i.e. experiences) of both the participants and program execu-
tors according to the UKMRC guidelines for process evaluations.2 Data was collected from the participants via focus groups
and questionnaires, and all program executors (n = 9) were interviewed. Qualitative data was analyzed using Atlas.ti.

Results: Of the 155 participants who completed the lifestyle intervention, 106 (68%) took part in the questionnaire and
34 (22%) attended a focus group. Overall, participants felt the program was complete and coherent and would recommend
the program to others (mean score 9.2 (SD 1.4) out of 10). Participants felt heard and empowered to take control of their life-
style and health outcomes. Components perceived as most useful were gaining insight into dietary and behavioral habits
and one’s progression, practical tools and information, group setting and dynamic, individual guidance, and the multidisci-
plinary team. Other effective elements identified were the importance of live group sessions in comparison to online, and
guidance from dietitians specialized in plant-based nutrition. Participants felt the program was feasible and many perceived
it as effective at improving health outcomes. Yet, participants and program executors felt the program would be improved
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with a more personalized approach and individual guidance, focus on live group sessions, repetition of information, and bet-
ter view of one’s health outcomes.

Conclusion: This process evaluation offers important insights into various aspects of the PFJ lifestyle intervention including
its overall high satisfaction, feasibility, perceived effectiveness, and identification of working elements. Lifestyle interventions,
such as PFJ, are a feasible and highly valued treatment option for patients with RA and OA in addition to usual care.

References:

1. Walrabenstein, Trials 2021
2. Moore, BMJ 2015

Disclosure: C. Wagenaar, None; A. Toonstra, None;W.Walrabenstein, None;D. van Schaardenburg, None; F. van
Nassau, None.
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Background/Purpose: Lupus nephritis (LN) is one of the most serious manifestations of systemic lupus erythematosus
(SLE) associated with considerable morbidity that has a devastating impact on a patient’s life. Little is known about true
impact of LN on health-related quality of life (HRQoL) in patients with SLE. The objective of our study was to review and sum-
marize evidence on the humanistic burden of LN in adult and juvenile patients.

Methods: A targeted literature review was conducted in MEDLINE/Pubmed and Embase to identify studies in adult and
juvenile patients with diagnosed LN. A search strategy was developed separately for the two databases to identify relevant
peer-reviewed articles published in English between March 2012 and March 2022, and conference abstracts indexed in
Embase since 2019. All records were screened by a single reviewer according to pre-specified inclusion and exclusion
criteria.

Results: Of 4,126 records identified in the medical databases, 10 non-interventional studies evaluated HRQoL in adult (n=9)
and juvenile (n=1) SLE patients with LN. Six studies included patients from the US. The remaining studies were conducted in
multiple countries worldwide including US (n=2), Latin America (n=1) and Switzerland (n=1). Additional interventional studies
evaluating treatment effect on patient HRQoL were identified and analyses are ongoing. Adults with active LN reported poor
scores in almost all domains of the SF-36 suggesting a deterioration in multiple aspects of life, such as physical and emo-
tional functioning. The patient-perceived burden of active LN was more pronounced than other SLE organ system manifes-
tations. Furthermore, active LN significantly impacted HRQoL measured by lupus-specific questionnaires including
LupusPRO and LupusQoL, compared to inactive LN patients or non-LN SLE patients. The greatest impact of LN was dem-
onstrated on procreation, physical, and emotional functioning. Three studies examined the perspectives of LN patients on
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facilitators of decision-making and satisfaction of disease control and treatment. Dissatisfaction was reported by one third of
nephrology physicians and 25% of patients and was associated with LN severity and various signs and symptoms of dis-
ease. Patients with LN indicated that restoring health, improved quality of life, and effective patient-physician communication
regarding benefits and harms as the most relevant aspects of treatment. Children with LN on glucocorticoid therapy had
reduced attention and worse problem internalization as reported by their parents using the Behavior Assessment of Child-
hood Disorders (BASC-2).

Conclusion: SLE patients with LN suffer from poor HRQoL across multiple domains of life, including physical and emotional
health, especially during periods of active renal disease. One in four patients with LN are dissatisfied with their disease con-
trol, indicating a high unmet need for effective therapies and room for LN management improvement.

Disclosure: C. Arriens, AstraZeneca, Aurinia, Bristol-Myers Squibb(BMS), GlaxoSmithKlein(GSK); J. Ma, Kezar Life
Sciences, Inc.; K. Pisarczyk, Kezar Life Sciences Inc.; R. Leff, Kezar Life Sciences; K. Palaniswamy, Kezar Life Sci-
ences, Inc.; L. Long, Kezar Life Sciences, Inc..
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Background/Purpose: Pediatric rheumatology is a highly specialized field, with approximately 300 practicing pediatric
rheumatologists in the United States. Prior research into patient understanding of medical specialties demonstrated that
most patients were unable to correctly describe the roles of an oncologist and radiologist, with 43% and 28% correctly iden-
tifying these roles respectively. We hypothesized that, given the specialized nature of the field, patients and their families
might have difficulty defining the job of a pediatric rheumatologist. In order to ultimately target improvement efforts, we stud-
ied factors impacting concordance of patients’ and their guardians’ definitions of the job of a pediatric rheumatologist with
the definition provided by the pediatric rheumatologists in our practice.

Methods:We surveyed patients or their guardian being seen at the University of Minnesota pediatric rheumatology clinic on
twelve half-days of clinic. We asked, “What is the job of a pediatric rheumatologist?”. Respondents answered with free text
on paper. We collected data on number of visits to the pediatric rheumatology clinic, whether the respondent was a patient
or guardian, and age of the respondent. Free responses were analyzed and coded according to the presence of three key
response elements, which were determined via analysis of answers to the same question posed to our pediatric rheumatol-
ogy attending physicians and fellows: 1) inclusion of child/teen/adolescent, 2) inclusion of a verb indicating diagnosis/treat-
ment/management, and 3) specialty specific knowledge with words like autoimmune/arthritis/lupus. We then utilized a
quasi-Poisson regression model to determine if the number of visits (2+ vs 1) was associated with answers that included
more of the key response elements after adjusting for (1) age (continuous) or (2) patient vs guardian response (binary age
with a cutoff of 22 years).
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Results: Our survey completion rate was 95% (97/102), with 37.5% of surveys completed by a guardian. The majority,
61.9%, were completed by participants who had 4+ visits. Twenty-two respondents (22.7%) included all three key response
elements, 42 (43.3%) included two, 30 (30.9%) included one, and 3 (3.1%) included zero (Table 1). Number of visits was a
significant predictor of inclusion of more key response elements (2+ vs 1 visits) regardless of age or patient vs guardian form
completion (Tables 2a and 2b). Neither age nor completion of the form by the patient or guardian was associated with num-
ber of key response elements.

Conclusion: These data serve as a baseline to target future quality improvement interventions to expand patient/guardian
understanding of the job of pediatric rheumatologists. Two-thirds of our surveyed population included 2 or more of the
3 key response elements. Participants who had visited the pediatric rheumatology clinic more often had responses that were
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more closely aligned with the physicians’ definitions of the job of a pediatric rheumatologist. Not surprisingly, this suggests
that understanding of the profession increases with exposure. Therefore, targeting patients/guardians at their initial visit
may improve understanding of our specialty.

Disclosure: E. Hause, None; N. Rubin, None; B. Binstadt, Pfizer, Pfizer; C. Correll, None; P. Hobday, None;
A. Lerman, None; S. Mahmud, None; M. Riskalla, None; M. Ryan, None; Z. Shaheen, None; D. Bullock, None.
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Background/Purpose: Immune checkpoint inhibitors (ICI) have improved cancer outcomes but can cause severe toxicity
and flares in cancer patients with pre-existing autoimmune disease. The objective of this study was to identify what informa-
tion physicians perceived would be most useful for cancer patients with pre-existing autoimmune disease to make decisions
about whether to receive ICI.

Methods:We interviewed oncologists and clinicians from other internal medicine specialties practicing at a cancer institution
with experience in the treatment of immune-related adverse events (irAE). Using a semi-structure guide, we explored the
type of information patients with autoimmune disease need to know in order to make an informed decision about whether
to receive an ICI. We performed qualitative analysis using thematic analysis methods to organize, sort, and interpret data
from the participants.

Results: Twenty clinicians were interviewed. Physicians were melanoma oncologists (30%), thoracic-head & neck medical
oncologists (25%), rheumatologists (20%), gastroenterologists (10%), and dermatologists (15%). Most physicians felt confi-
dent (extremely 20%, quite a bit 45%) in managing patients with cancer and pre-existing autoimmune diseases who receive
ICI . Most physicians (75%) agreed on the need for developing a visual tool to be used during the clinical encounter, specific
for patients with pre-existing autoimmune diseases. All participants highlighted the importance of having multiple delivery
formats including web-based and written materials that could be integrated into the electronic medical record system. The
key points suggested were information on probability of developing irAEs, risks of flares of underlying autoimmune condition
with ICI, and benefits of ICI. Specifically for rheumatologists, learning points were centered on how ICI would affect the out-
come of the autoimmune disease and included: 1) impact on disease activity, 2) changes in medications for autoimmune dis-
ease, 3) probability of flare-ups of autoimmune condition, 4) available treatment options for flare-ups, 5) other possible irAEs,
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6) description of patient symptoms that would require immediate attention, 7) follow-up and monitoring of the autoimmune
condition, 8) good sources of information beside asking doctors, and 9) potential influence of steroids on the tumor
response to ICI.

Conclusion:We identified key learning points perceived by physicians to be important for cancer patients with autoimmune
disease considering treatment with ICI. These learning points can be incorporated to patient-doctor discussions and to edu-
cational tools to improve shared decision making in patients with cancer and pre-existing autoimmune disease who are can-
didates for ICI therapy for their cancer.

Disclosure Statement: This study was funded by the Rheumatology Research Foundation and the National Cancer Insti-
tute (CA237619).

Disclosure: M. Lopez-Olivo, None; J. Ruiz, None; G. Duhon, None; M. Altan, GlaxoSmithKlein(GSK), Shattuck Lab,
Bristol-Myers Squibb(BMS), AstraZeneca, Intervenn, Nektar therapeutics, SITC; H. Tawbi, Novartis Pharmaceuticals
Corporation, Genentech, Inc., Merck Sharp & Dohme Corporation, E.R. Squibb & Sons, L.L.C., Eisai Co., Ltd.;
A. Diab, None; C. Bingham III, AbbVie, Janssen, Pfizer, Sanofi, Bristol Myers Squibb, Eli Lilly; C. Calabrese, Sanofi,
Astrazenica; N. Heredia, None; R. volk, None; M. Suarez-Almazor, Eli Lilly, Pfizer, Celgene, ChemoCentryx, Gilead.
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Background/Purpose: Joint pain is a common issue amongst patients. In the appropriate clinical setting, joint injections or
aspirations may benefit the patient. Pain, however, is a known side effect of the procedure. Despite this known risk, the injec-
tor’s choice of needle size is based on expert opinion and the historical practices of a training institute. At this time, there are
no formal studies justifying the gauge of needle used in intra-articular procedures and how it may alter pain perception. The
purpose of this study was to identify if pain perception of a patient during intra-articular procedure was influenced by the
gauge of the needle.

Methods: A prospective, double-blinded study on patients receiving bilateral large-joint (namely knee and shoulder) injec-
tions or aspirations was conducted at Tibor Rubin VA Medical Center in Long Beach, California. The joints were randomized
to undergo injections with either large (22 G or lower, n = 34) or small (25 G or higher, n = 32) needles. Patients were further
stratified to receive ethylene chloride (EC) spray as local skin anesthesia at the site of injection prior to needle insertion. All
injections were performed by palpation-guidance and in the same approach with 2 mL of 1% lidocaine as subcutaneous
and intra-articular anesthesia. Pain perception was assessed by the Visual Analog Scale (VAS) immediately upon needle
insertion. After the procedures, patients completed the Short-form McGill Pain Questionnaire 2 (SF-MPQ-2 scaled 0-10)
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to assess the quality and intensity of pain, and the Somatic Symptom Scale-8 (SSS-8) to measure the impact of somatic
symptom burden in pain perception.

Results: Of the 66 joints assessed, 34 joints were injected with large needles and 32 joints were injected with small needles.
There was no significant difference in pain perception between large and small needle sizes when EC spray was applied
(VAS 1.43 vs 1.42, p = 0.5). In the absence of EC spray, pain was more pronounced when injections were performed with
large needles than with small needles (VAS 2.9 vs 1.25, p = 0.0227). All patients had similar somatic symptom burden at a
medium level (SSS-8, No EC 8.8 vs EC 10.1, n.s.). There was no correlation between SSS8 and VAS scores with patient
preference for EC spray. More patients who did not receive EC spray reported piercing pain (24% vs 10%) and at a higher
intensity (SF-MPQ-2, 0.4 vs 0.1, p = 0.05). Notably, freezing and tingling pain were only reported in patients who received
EC spray (19.6% and 24%).

Conclusion: Ethylene chloride anesthesia masks pain and affords flexibility in choice of needle size during intra-articular pro-
cedures. Patients may report mild post-procedural discomfort from the spray. If planning to forgo the application of ethylene
chloride, a smaller needle reduces pain perception.

Disclosure: C. Bae, None; E. Chen, None; M. Wong, None.
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Background/Purpose: Shared decision making is a key component of a treat-to-target approach for the treatment of rheu-
matoid arthritis (RA). We created an EHR tool that displays patient-reported outcomes (PROs) on a dashboard for use during
RA clinical visits to support shared decision making. We evaluated patient and clinician perspectives regarding incorporation
of the dashboard into a clinical visit.

Methods: The dashboard was developed using a human-centered design approach with input from patients and clinicians
(Figure 1). It incorporates historical and real-time EHR data to display trajectories of disease activity, functional status, pain
scores, and medication use and recent labs (Figure 2). The dashboard was implemented at a university rheumatology clinic
(Epic EHR), launching via Salesforce automatically when a patient’s chart is opened at the start of a visit. As a part of an
ongoing pragmatic trial, patient and clinicians who used the dashboard between August 2021 and May 2022 were invited
to complete a survey regarding its features, usability, and suggestions for improvement. For a subset of participants, patient
and clinician responses from the same encounter were directly compared. A focus group of clinicians was also conducted to
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assess perceptions of the dashboard. Open-ended survey questions and focus group transcripts were analyzed themati-
cally using grounded theory.

Results: 50 unique patient surveys and 47 surveys from 4 clinicians were completed. Most patients were female (88%),
mean age was 61, 46% were self-reported non-Hispanic white, and mean (SD) CDAI score was 19.7 (10.7). 3 of 4 clinicians
were physicians; one was a nurse practitioner (NP). Nearly all (92.0%) patients were interested in seeing the dashboard at a
future visit, reporting that it helped to visualize their disease activity and facilitated communication with their clinician on dis-
ease progression and treatment plans. Several patients requested that the dashboard be accessible via the health portals
for sharing with family and other clinicians.

32 patients and their treating clinician completed surveys related to the same visit: 72% of patient-clinician dyads agreed that
the dashboard increased patient understanding of their medications, 59% agreed that the dashboard improved communi-
cation, and 81% of dyads recommended the dashboard for use in future visits (Table 1). During a focus group (N=5, includ-
ing attendings, fellows, and an NP), 2 main challenges emerged: 1) missing historical data from incomplete PRO collection
in-person or during virtual visits, resulting in a less helpful visualization, and 2) time constraints to discuss PROs during visits.
Interestingly, more experienced clinicians were more comfortable incorporating PRO collection and discussion using the
dashboard.

Conclusion: A patient-facing, EHR-based dashboard that displays PROs during RA clinical visits was well-accepted by
both patients and clinicians. An ongoing pragmatic trial will assess whether use of the dashboard systematically improves
patient satisfaction, self-efficacy, and patient-reported outcomes.
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G. Schmajuk, None.
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Improving Completion Rates of Routine Mental Health Screening for
Depression and Anxiety in Paediatric Lupus Outpatient Clinic to Enhance
Patient Mental Health Care
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Background/Purpose: Mental health (MH) problems are prevalent in adolescents with childhood-onset lupus (cSLE), with
cross-sectional studies estimating prevalences of 20-60% for depression symptoms and 20-40% for anxiety symptoms.
Despite this, MH screening rates are low. Identifying and treating MH symptoms early on is crucial, as they are known to
be associated with poor outcomes such as poor adherence to care and quality of life. We aimed to: 1) increase rate of lupus
patient (≥ 12-18 yo with no known prior diagnosis of depression and/or anxiety disorder) routine MH screening for depres-
sion (Patient Health Questionnaire-9 (PHQ-9)) and anxiety (Generalized Anxiety Disorder-7 (GAD-7)) from 17% to 80%, and if
positive, 2) increase percentage of documented initial management (psychoeducation and/or referral to appropriate MH
service(s)) from 22% to 80% in pediatric lupus clinic by Sep 2022.

Methods: A multi-disciplinary quality improvement (QI) team (rheumatology, adolescent medicine, social work, psychiatry,
and neuropsychology) used electronic health record (EHR) documentation to retrospectively calculate baseline rates of doc-
umented depression and anxiety screening using PHQ-4 from July 2021-Dec 2021. We used fishbone diagram/5Whys/
Pareto Chart to identify root causes for poor MH routine screening. We developed patient and parent satisfaction surveys
to incorporate their experiences. We used the Plan-Do-Study Act (PDSA) method of QI to systematically evaluate and adjust
our process in real time, initiated in Feb 2022. The primary outcome measure was the percentage of cSLE patients with doc-
umented PHQ-9 and GAD-7 screening since initiation.

Results: The median percentage of cSLE patients with documented PHQ-4 screening at baseline was 17%. The vital few
root causes identified included 1) limited MH resources, 2) lack of integration of MH screening into clinic workflow, 3) lack
of standardized clinic algorithm for positive screens, 4) lack of MH training of health care providers, and 5) patient/family
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Figure 1: Driver Diagram – this includes aims, primary and secondary drivers, change ideas, and measures (outcome, process, and balancing
measures).

Figure 2: Clinic Algorithm used to assess and review scores from the PHQ-9 and GAD-7 Mental Health (MH) screening, categorized into none-
minimal (0-4), mild (5-9), moderate (10-14), and severe (+15).
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stigma and misconceptions. Accordingly, change ideas included having patients self-screen using PHQ-9 and GAD-7
instead of health care providers (Figure 1) . A standardized clinical algorithm was developed to manage screening scores
(Figure 2). We provided two 2-hour MH workshops to health care providers with emphasis on MH burden, screening tools,
suicide risk assessment and safety planning. Over 50% of patients (n= 23) and parents (n=18) surveyed felt comfortable with
routine MH screening, preferably in-person, and supported ongoing MH inquiry at future visits. Patients emphasized privacy
and confidentiality. Thus far, 37 cSLE patients were screened, of which 59% (n=16) and 30% (n=11) had positive screens on
PHQ-9 and/or GAD-7 respectively, of whom 25% (n=4) and 18% (n=2) had at least moderate scores respectively. Six cSLE
patients were referred and seen by appropriate MH service. Majority screened (n=36) received psychoeducation and MH
handout.

Conclusion: Routine formal depression and anxiety screening is feasible in a busy subspecialty clinic. Next steps include
ongoing screening, and ensuring appropriate follow-up plan for positive screened patients.

Disclosure: T. El Tal, None; A. Longmore, None; A. el Mutairi, None; A. Al Bijadi, None; A. Chen, None; H. Convery,
None; D. Finkelstein, None; L. Hiraki, None; C. Kulkarni, None; J. Ledochowski, None; N. Lerman, None; K. Leslie,
None; D. Levy, None; S. Lorber, None; J. MacMahon, None; J. McColl, None; S. Mossad, None; O. Mwizerwa,
None; L. Ng, None; L. Flores Pereira, None; V. Rawal, None; A. Shehab, None; E. Smith, None; A. Toulany, None;
A. Knight, None.
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Background/Purpose: Diet is a subject of questioning and beliefs among patients with rheumatic diseases. They are
inclined to change their eating habits and sometimes follow unscientific advice in order to alleviate their symptoms. Thus,
we want to investigate the dietary practices and beliefs of patients with rheumatic diseases and factors associated with
these practices.
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Methods: A cross-sectional multicenter study conducted in 6 university rheumatology departments enrolled patients with
established inflammatory arthritis (IA) (rheumatoid arthritis (RA) axial spondyloarthritis (AxSpA)) or hand osteoarthritis
(HOA), fulfilling ACR/EULAR2010, ASAS2009 and ACR1990 criteria, respectively, regardless of treatment and disease

Perceived effect of animal foods on pain in patients who reported that at least one food/beverage altered their pain (n=165).

Perceived effect of vegetable foods on pain in patients who reported that at least one food/beverage altered their pain (n=165)
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activity. Patients with celiac disease were excluded. Patients completed a self-administered questionnaire developed
for the purpose of the study exploring dietary practices and patients’ perceived effects of diet, foods and beverages
on their rheumatic symptoms (pain and fatigue). Univariate and multivariate analyses assessed associations between
diet practices or effect of food on pain and the patients’ characteristics (sociodemographic, lifestyle, health beliefs
and disease activity).

Results: 392 patients were included (123 patients with RA, 161 with AxSpA, and 108 with HOA) with a mean age of
56 years; 72% and 82% of patients with AxSpA and RA were treated with biologics, respectively.

26% of patients were on or had been on at least one diet (30%, 24% and 22% of patients with AxSpA, RA and HOA respec-
tively). The cow’s milk-free and gluten-free diets were the most followed by patients with IA (26.5% and 25.6% respectively)
while the cow’s milk-free diet was the most followed in HOA patients (29%). Other diets were mainly fasting and lactose free.
Among the patients who followed a diet, 51% reported a decrease in pain and 62% reported an improvement in their general
condition. The median duration of diets was 12.0 [4.0 ; 30.0] months). Patients were mainly advised by friends and family
(45%) or via internet (47%), less frequently by doctors (18%).

42% of patients declared at least one food or beverage increasing or decreasing pain. Dairy products, alcohol, red meat and
sweet products more often increased pain, whereas green vegetables, fruits, fatty fish, nuts and turmeric more often
decreased pain (figure 1 and 2).

In the multivariate analyses, the use of complementary and alternative medicine (CAM) was associated with dieting in AxSpA
and HOA, but not in RA. However, CAM was not associated with a perceived effect of diet on pain. Health beliefs (positive or
negative) and lack of support or information were associated with dieting or effect of food on pain (Table 1).

Conclusion: 26% of patients with rheumatic diseases followed or had followed an exclusion diet, most of time without doc-
tor’s advice and 42 % of patients report an effect of foods on their symptoms with potentially pro or anti-inflammatory foods
identified by patients. This study provides insights into the determinants of dietary practices, including health beliefs,

Factors associated with dieting or with the effect of food on pain found after multivariate analysis for each disease * model adjusted on age and
covariates selected in univariate analysis (p-value<0.15) (stepwise model)
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patients’ perspective, and the use of CAM and may give clues on how to include diet in the management of rheumatic
diseases.

Disclosure: D. RENARD, None; S. Tuffet, None; P. Dieude, None; P. Claudepierre, AbbVie/Abbott, MSD, UCB, Pfi-
zer, Lilly, Novartis, Janssen, Galapagos, Amegn, biogen; L. Gossec, Amgen, Lilly, Pfizer, Sandoz, UCB Pharma, Abb-
Vie, Bristol Myers Squibb, Gilead, Janssen, Novartis, Samsung Bioepis, Sanofi-Aventis, Galapagos, GlaxoSmithKlein
(GSK), Celltrion, MSD; B. Fautrel, Pfizer, Novartis, Roche, Sanofi-Aventis, SOBI, UCB; A. Molto, None; C. MIceli,
None; P. Richette, AbbVie, Amgen, Biogen, Bristol Myers Squibb, Celgene, Eli Lilly, Janssen, Novartis, Pfizer, Roche,
Sanofi-Aventis, UCB; E. Maheu, None; C. Carette, None; S. Czernichow, None; C. JAMAKORZYAN, None;
a. Rousseau, None; F. Berenbaum, 4Moving Biotech; C. Beauvais, None; J. SELLAM, None.
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Background/Purpose: Little is known about the impact of upadacitinib (UPA) in rheumatoid arthritis (RA) during the initial
weeks of therapy in real-world clinical practice. Our objective was to evaluate the impact of UPA on patient-reported out-
comes (PROs) in patients with RA during the first 12 weeks of treatment using a mobile health application (app).
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Methods: Participating rheumatologists from the CorEvitas RA Registry recruited patients across 17 sites between July
2020 and October 2021 who were initiating UPA treatment. A modified version of the ArthritisPower app was used to collect
PROs, including RAPID3, PROMIS Fatigue-7a Short Form, and duration of morning joint stiffness, at baseline and weeks
1-4, 8, and 12. PROs are summarized as mean change from baseline (SD) for continuous outcomes (RAPID3 [including
pain], PROMIS Fatigue, duration of morning stiffness) and as proportion of patients achieving response (RAPID3 low disease
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activity [LDA; defined as RAPID3 ≤ 6]) for binary outcomes. The treatment satisfaction questionnaire for medication (TSQM-
9; range: 0-100 for effectiveness, convenience, and overall satisfaction subscales) and compliance questionnaire for rheu-
matology (CQR; range: 0-20) were assessed at weeks 8 and 12 and are summarized as mean (SD). RAPID3 responses over
time were assessed using Kaplan-Meier estimation to determine the proportion of patients achieving disease activity
improvement (defined as a reduction of at least one RAPID3 disease activity category) and minimally clinically important dif-
ference (MCID; defined as a decrease ≥ 3.8). Results were analyzed for all patients initiating UPA treatment, as well as for a
subsample of TNF inhibitor (TNFi)-experienced patients with moderate to severe disease at baseline (defined as
RAPID3 > 6).

Results: In total, 103 RA patients initiating UPA (62.1% TNFi-experienced) were included in this analysis. At initiation, the
mean age of patients was 59.9 years old, most were female (81.6%), and mean (SD) RAPID3 was 14.9 (5.2). At week
12, 53 patients (51.4%) completed the study and provided PRO data via the app. Amongst all patients initiating UPA treat-
ment, improvements in RAPID3, pain, fatigue, and morning stiffness were observed at weeks 8 and 12 (Table). At week
12, 37.5% of patients achieved RAPID3 LDA. Starting at week 1, improvements in RAPID3 disease activity and achievement
of MCID were reported, with nearly 50% of patients achieving these outcomes by week 4 and 60% by week 12 (Figure).
Similar or slightly attenuated results were observed in patients with prior TNFi experience. Amongst all patients initiating
UPA treatment, mean (SD) responses at week 12 for TSQM-9 for the effectiveness subscale was 66.8 (18.7), for conve-
nience 83.6 (13.8), and for overall satisfaction 68.5 (20.3). Mean (SD) CQR at week 12 for all patients was 17.5 (2.1).

Conclusion: In this real-world cohort of RA patients, treatment with UPA was associated with improvement in RAPID3, pain,
fatigue, and morning stiffness regardless of prior TNFi experience. Improvement in RAPID3 patient-reported disease activity
was observed as early as week 1, with continued improvement reported through week 12.

Disclosure: L. Harrold, Bristol-Myers Squibb(BMS), CorEvitas, LLC, AbbVie Inc., Roche; P. Zueger, AbbVie;
W. Nowell, Global Healthy Living Foundation, AbbVie Inc., Amgen, Eli Lilly; T. Blachley, CorEvitas; P. Lakin, CorEvi-
tas, LLC; D. Curtis, Global Healthy Living Foundation; L. Stradford, Global Healthy Living Foundation;
S. Venkatachalam, None; N. Tundia, AbbVie Inc.; P. Patel, AbbVie, Inc..

Abstract Number: 1355

Relationships Between Work Productivity, Activity Impairment, and
Select Patient-Reported Outcomes in Patients with Ankylosing
Spondylitis: A Post Hoc Analysis of Two Placebo-Controlled Trials

Marina Magrey1, James Cheng-Chung WEI2, Arne Yndestad3, Andrew Bushmakin4, Joseph Cappelleri4, Oluwaseyi Dina5

and Atul Deodhar6, 1Case Western Reserve University, University Hospitals, Richfield, OH, 2Chung Shan Medical
University Hospital, Taichung, Taiwan, 3Pfizer Inc, Oslo, Norway, 4Pfizer Inc, Groton, CT, 5Pfizer Inc, New York, NY,
6Oregon Health & Science University, Portland, OR, USA, Portland, OR

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (1332–1358) Patient Outcomes, Preferences, and Attitudes Poster II
Session Type: Poster Session C
Session Time: 1:00PM–3:00PM

Background/Purpose: Patients (pts) with AS often experience impaired work productivity.1 In pts with AS receiving tofaci-
tinib (oral Janus kinase inhibitor), improvements were observed in work productivity, activity impairment, and other patient-
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reported outcomes (PROs) 2,3; however, the relationships between these have not yet been quantified. This post hoc anal-
ysis examined these relationships in pts with AS.

Methods: Data were pooled from two placebo (PBO)-controlled, double-blind studies in pts with active AS receiving tofaci-
tinib 2, 5, or 10 mg twice daily or PBO (Phase [P]2: NCT017866683; P3: NCT035026162). In the trials, work performance
was evaluated by the Work Productivity and Activity Impairment Questionnaire in Spondyloarthritis (WPAI-AS). A repeated
measures model assessed relationships between select PROs (AS Quality of Life [ASQoL], Pt Global Assessment of Disease
[PtGA], pt assessment of total back pain and nocturnal spinal pain, and EuroQol-5-Dimension 3-Level [EQ-5D-3L] and EQ-
5D-Visual Analog Scale [EQ-5D-VAS]) as predictors (anchors), and WPAI-AS domains (absenteeism, presenteeism, activity
impairment, and productivity loss) as outcomes at baseline andWeek (W)12/W16 (P3 study only), using the anchors as con-
tinuous variables; imposing a linear relationship between anchor and outcome. Available data from all treatment groups and
time points were pooled. Incremental change analysis quantified the change of the WPAI-AS domains associated with
1 point (ASQoL, PtGA, total back pain, nocturnal spinal pain), 0.1 point (EQ-5D-3L), or 10 point (EQ-5D-VAS) change in
PROs. Sensitivity analyses were performed using the anchors as categorical variables (no functional relationship imposed).

Results: Data from 330–475 pts were available, depending on the analysis. Approximately linear relationships were
observed between PROs and WPAI-AS domains (Fig 1). Worst PRO scores were associated with a decline in pts’ work
capacity (measured by presenteeism, productivity loss, and activity impairment [ > 65%]); best PRO scores were associated
with improvements in WPAI-AS domains (8–23%) (Fig 1). Relationships between PROs and absenteeism were the weakest
owing to absenteeism being low (Fig 1). Incremental worsening in PROs resulted in increased absenteeism, activity

2659



2660



impairment, presenteeism, and productivity loss; incremental improvement in EQ-5D-3L and EQ-5D-VAS resulted in
decreases in the WPAI-AS domain scores (Table). Sensitivity analysis confirmed the results of the models (Fig 2; same pat-
tern observed for all WPAI-AS domains).

Conclusion: Evidence for linear relationships between PROs andWPAI-AS domains was observed; these were weakest for
absenteeism. Interventions that control disease activity and pain are therefore likely to improve work productivity and reduce
activity impairment in pts with AS.

1. Nikiphorou & Ramiro. Curr Rheumatol Rep 2020; 22: 55 2. Deodhar et al. Ann Rheum Dis 2021; 80: 1004–13 3. van der
Heijde et al. Ann Rheum Dis 2017; 76: 1340–7
Study sponsored by Pfizer. Medical writing support was provided by C Zauchenberger, CMC Connect, and funded by
Pfizer.

Disclosure: M. Magrey, AbbVie, Eli Lilly, Novartis, Pfizer Inc, UCB; J. WEI, AbbVie, Bristol-Myers Squibb, Amgen, Cel-
gene, Chugai, Eisai, Eli Lilly, GlaxoSmithKline, Janssen, Novartis, Pfizer Inc, Sanofi-Aventis, TSH Taiwan, UCB, JHL
Taiwan; A. Yndestad, Pfizer Inc; A. Bushmakin, Pfizer; J. Cappelleri, Pfizer; O. Dina, Pfizer; A. Deodhar, AbbVie,
Amgen, Bristol-Myers Squibb, Celgene, Eli Lilly, GlaxoSmithKline, Janssen, Novartis, Pfizer Inc, UCB Pharma, Aurinia,
Moonlake.
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Background/Purpose: Systemic autoimmune diseases (AID) are chronic conditions with significant burden related to the
disease itself, its management, and treatments. Burden refers to the workload imposed by disease and healthcare on
patients. Furthermore, management of these diseases may be impacted by non-adherence to treatment which can be influ-
enced by many determinants. We aimed to describe factors associated with disease burden and medication adherence in
patients with systemic AID and to assess the relationship between these two aspects.

Methods:We performed an observational study using an anonymous questionnaire among patients followed-up in our out-
patient AID reference center. Disease burden was estimated by a validated score composed of 13 items, ranging from
0 (no burden) to 10 (maximum burden) (1,2). High burden was defined as greater than its median. For each treatment, med-
ication adherence was assessed using a validated questionnaire to classify adherence into 6 levels (1: high level of adher-
ence; 6: no treatment at all) (3). Logistic regression models and Spearman correlation test were performed.
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Results: We included 467 patients, 73% were women and median age was 47 years (IQR 35.5-63). Main AID were sys-
temic vasculitis in 46% and systemic lupus erythematosus, Sjögren’s syndrome and/or antiphospholipid syndrome in
32%. Median disease duration was 7 years (IQR 3-13). Main treatments used were glucocorticoids (GCs) and hydroxychlor-
oquine (HCQ) in 54% and 30% of patients, respectively. Median treatment burden score was 29/130 (IQR 13-47) (Figure 1).

Figure 1. Scores for Treatment Burden Questionnaire. Footnote: Item scores are presented as median (IQR). Highest scores are in red and lowest
in green.

Figure 2. Drug adherence by different medication classes. Footnote: Each bar corresponds to a medication class. Colours correspond to drug
adherence levels. Abbreviations: AZA, azathioprine; GC, glucocorticoids, HCQ, hydroxychloroquine; MMF, mycophenolate mofetil; MTX,
methotrexate.
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In univariate analysis, factors associated with high burden were age < 40 years, high number of physicians involved in dis-
ease management, number of drugs per day, number of daily tablets, active disease, GCs, azathioprine, and mycopheno-
late mofetil (MMF) use, and antidepressant treatment. In multivariate analysis, determinants that remained independently
associated with high burden were age < 40 years (OR 2.25; 95% CI [1.27-4.03]), active disease (OR 4.24; 95% CI
[2.53-7.25]), and GCs use (OR 2.21; 95% CI [1.38-3.55]). Median adherence to GCs and methotrexate were good (2/6),
whereas adherence to azathioprine, HCQ and MMF were moderate (3/6) (Figure 2). GCs and azathioprine adherence
scores were correlated with the importance attributed to treatments (p=0.014 and p< 0.001, respectively), whereas this
association was not found for other treatments. Interestingly, disease burden and medication adherence scores were not
significantly correlated in our cohortConclusion: High disease burden was significantly associated with younger age, active
disease and GCs use, suggesting the need for special attention in these patients. Medication adherence was not always
correlated with the importance attributed to it, nor with treatment burden. Studies evaluating the impact of specific actions
would be of interest to decrease patient burden and to improve medication adherence.

Disclosure: C. Mettler, None; V. Le Guern, None; P. Legendre, None; C. Morbieu, None; T. Swebel, None;
X. Puéchal, Roche; P. Cohen, Roche; H. Kardaoui, None; A. Moores, None; L. Mouthon, Boehringer-Ingelheim,
LFB; N. Costedoat-Chalumeau, UCB, Roche; B. Terrier, AstraZeneca, GlaxoSmithKline, Bristol-Myers
Squibb(BMS), Eli Lilly, LFB, Boehinger Ingelheim, Vifor Pharma, Pfizer, Roche.
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Background/Purpose: The ANCA-associated vasculitis patient-reported outcome (AAV-PRO) is a new disease-specific
PRO developed to capture the impact of having AAV and dealing with its treatment (Robson et al., 2018). It therefore may
be more specific to health-related quality of life (HRQoL) in this disease than generic measures. As a profile measure the
AAV-PRO contains six different domains: Organ-specific symptoms (OSS), systemic symptoms severity (SSS), treatment
side effects (TSE), social and emotional impact (SEI), concerns about the future (CAF), and physical function (PF). The aim
of this study was to explore the association of disease activity, damage, depression, HRQoL, treatment, relapses, and organ
manifestations with the patient’s AAV-PRO domain scores.

Methods: AAV-PRO, Beck’s depression inventory (BDI), Short Form 36 (SF36), Birmingham Vasculitis Activity Score
(BVAS) and Vasculitis Damage Index (VDI) were completed at baseline (t1) and after 3-6 months (t2). In addition, patient data
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such as age, diagnosis, therapies, relapses, and organ manifestations were recorded. Data were analyzed by t-tests and
correlation-based regression analyses.

Results: 156 patients with AAV participated (table 1). Median AAV-PRO domain scores were higher in patients reporting
“active disease” compared to patients reporting “in remission” (p< 0.001). When the patient cohort was divided based on
objective disease activity (BVAS ≥ 1) the results of mean differences were heterogenous. The strongest predictors found in
the regression analyses for each AAV-PRO domain are depicted in Figure 1. Detailed results are shown in Table 2. OSS
was mainly predicted by SF36 ‘pain’ and the number of relapses. For SSS, it was SF36 ‘pain’ and ‘energy/fatigue’. The
strongest predictor of TSE was the BDI. SEI and CAF were chiefly predicted by the BDI and SF36 ‘emotional well-being’.
Overall, the strongest association was seen between PF and SF36 ‘physical functioning’. In regression analyses predicting
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the BDI by the AAV-PRO domains, SEI was found to have high predictive power for the BDI. Substantial relationships were
also found when regressing the SF36 subdomains on the AAV-PRO domains. There were no significant relationships
between the AAV-PRO domains and BVAS, VDI, therapies or organ manifestations. This pattern of results held both at t1
and t2.

Conclusion: We confirm the previously reported strong association of AAV-PRO domain scoring to the patient’s self-
evaluation in a German AAV cohort. Our data show convergent validity of all AAV-PRO subdomains with the established
questionnaires BDI and SF-36. However, none of the AAV-PRO domains are markedly related to objective parameters of
disease such as BVAS and VDI. Thus, we regard the AAV-PRO as a valuable addition that might complement traditional
endpoints like activity and damage in future clinical trials. The replicability of the current results should be assessed in the
future, possibly with patients with more active vasculitis and with a larger sample that provides more power.
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Background/Purpose: Early diagnosis coupled with early intensive treatment strategies have led to marked improvements
in rheumatoid arthritis (RA) patient outcomes. Despite improved access to numerous effective RA drug therapies, patient
adherence can be suboptimal. The objective of the present study was to describe adherence to early DMARD strategies
and associations with disease activity in “real-world” patients under routine care.

Methods: We analyzed baseline, 6- and 12-month data from the Canadian Early Arthritis Cohort (CATCH) study collected
between 01-2017 and 03-2022 when a measure of medication adherence was added to the study protocol. CATCH is a
prospective multi-center study of early RA patients (symptoms < 1 year; 81% fulfilling RA criteria at enrolment) diagnosed
and treated in rheumatology clinics across Canada. Participants underwent detailed RA clinical assessments and completed
sociodemographic and patient-reported outcome measures including the well-validated 4-item Morisky, Greene, Levine
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Medication Assessment Questionnaire (MGL-MAQ; range 0-low to 4-high adherence) referring to adherence to medications
taken in the past month. The MGL-MAQ has also been used to classify reasons for non-adherence as unintentional
(i.e., forgetting or carelessness with taking medication) and intentional (i.e., stop taking medication when feeling good or
when medication makes one feel bad). Level of adherence (High MGL-MAQ =4 vs. low/moderate < 4) and reasons for
non-adherence to RA treatment at 6-months follow-up were summarized using descriptive statistics. Associations between
early medication adherence with CDAI disease activity as well as low disease activity/remission (LDA/RED) at 12-months
were estimated with multivariable linear and logistic regression, respectively, adjusted for age, sex and SES.

Results: The study included 245 early RA (ERA) patients, 168 (69%) were female, mean(sd) age was 57 (14), symptom
duration was 5 (3) months and CDAI disease activity was high 27 (13). At enrolment, 54% of patients were treatment naïve,

Table 1. Early RA Medication-Taking Behaviour Reported in CATCH Participants at 6-month Follow Up (N=245)

Table 2. Associations between Early RA Medication-Taking Behaviours and Disease activity at 1 year Following RA diagnosis.
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most initiated csDMARDs (91%) and were commonly treated with MTX (81%) over the first 3-months of RA treatment. Over-
all, 82% of ERA patients reported high adherence to their RA treatment at 6-months (Table 1). Amongst those reporting
low/moderate adherence, 82% reported unintentional non-adherence only, 9% intentional non-adherence only and 9%
both. Results of multivariable regression suggested that intentional non-adherence may be associated with higher CDAI
scores and lower likelihood of LDA/REM at 12-months (Table 2).

Conclusion: In this real-world patient study embedded in routine care, approximately 1/6 of RA patients reported
low/moderate adherence to their RA treatment within 6 months. Unintentional reasons for non-adherence were more fre-
quently reported then intentional, though regression analyses suggested that intentional non-adherence may be especially
associated with a lower likelihood of reaching early treatment targets. Future work in large prospective studies should aim
to assess intentional non-adherence over longer follow up periods and develop targeted adherence strategies in order to
optimize RA treatment outcomes.
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Background/Purpose: Cognitive behavioral therapy (CBT) is considered a gold-standard treatment with demonstrated
level 1A evidence for management of fibromyalgia (FM). Acceptance and Commitment Therapy (ACT), a form of CBT, has
been validated for the management of FM and is becoming increasingly prominent. However, usage of these therapies
has been limited due to their lack of scalability. Self-guided digital behavioral therapies have been developed to address scal-
ability and access issues, though some have had low engagement due to poor usability. A user-centered, engaging digital
treatment designed for FM patients has the potential to be clinically impactful on a broad scale.
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Table 1. Characteristics of study participants.

Figure 1. Distribution of participants’ evaluation of usability (N=32) in A) MAUQ E and I domains; and B) individual MAUQ survey questions* under
the E and I domains. *MAUQ E and MAUQ I consist of a total of 12 survey questions (E: S1-S5, I: S6-S12) that rate perceived usability using a
7-point scale (1-stronglly agree/positive feedback, 4-neither agree or disagree/neutral feedback, 7-strongly disagree/negative feedback).
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An investigational smartphone-based self-guided digital ACT application for FM (FM-ACT) has been developed. In this study,
the authors evaluated FM-ACT usability and acceptability as well as participant preference for FM-ACT compared to
medications.

Methods: A decentralized clinical trial (REACT-FM: NCT05011162) is currently ongoing to assess the efficacy, safety, and
usability of FM-ACT. FM participants received 12 weeks of FM-ACT therapy, consisting of 8 chapters of structured skill
building lessons, mindfulness practices, and activities to encourage paced exercise and behavior change.

Application ease of use, interface, and overall satisfaction were evaluated via the mHealth App Usability Questionnaire
(MAUQ E and I) at the end of the 12-week treatment. Participants’ rating of the relevance and value of each FM-ACT chapter
were also assessed on a 0-10 scale. Treatment preference of FM-ACT over medications was evaluated for participants who
currently or previously used FDA approved pharmacological treatments for FM.

Results: Forty participants completed the 12-week FM-ACT program at the time of analysis (Table 1). 84% and 88% of par-
ticipants reported positive ratings on FM-ACT in the MAUQ domains of ’Ease of Use’ and ’Interface and Satisfaction’,
respectively (Fig 1A). The highest rated MAUQ questions were ’adequate information on progress’ (S8), and ’easy to learn’
(S2), while the lowest rated question was ’comfortable to use in social setting’ (S9) (Fig 2B). On average, participants
reported FM-ACT chapters as both relevant (8.3/10) and worthwhile (8.4/10) (Fig 2A). Approximately 90% of participants
who had used FDA-approved fibromyalgia medications preferred the FM-ACT application or combination FM-ACT and
pharmacotherapy compared to pharmacotherapy alone (Fig 2B).

Conclusion: A positive user experience plays an important role in driving acceptance and engagement with digital therapeu-
tic applications. This study demonstrated high usability and satisfaction of FM-ACT. Study limitations include small cohort
size and the potential impact of missing data from participants who prematurely terminated the study.The findings support
FM-ACT’s usability and satisfaction profile for a scalable solution to deliver behavioral therapy for FM management.

Figure 2. A) Participants’ rating on relevance and value (worthwhile) of the FM-ACT chapters (N=40); and B) %participants with preference of phar-
macotherapy or FM-ACT (alone or in combination with approved fibromyalgia medicines) for the management of their fibromyalgia (N=21 with
associated medicinal experience analyzed).
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Background/Purpose: Few studies have evaluated the clinical characteristics and outcomes of youth with lupus nephritis
(LN) treated with cyclophosphamide (CYC) who initially required kidney replacement therapy. CYC is partially renally cleared
and the need for dose reduction with dialysis is controversial. Our study objectives were to summarize clinical characteristics
of LN patients, describe treatment patterns, and compare the number of patients who only required short-term dialysis ver-
sus those who developed end stage kidney disease (ESKD).

Methods: A multisite retrospective cohort study was conducted at 11 North American pediatric centers using electronic
medical record data. Patients 6 to 22 years of age with active LN treated with either the lower dose EuroLupus (EL) or NIH
CYC regimen from 7/1/2014 to 6/30/2021 were included. This subgroup analysis included patients who required dialysis
at the time of CYC initiation (baseline). Patient data was collected at baseline, 3, 6, and 12 months. ESKD was defined as
requiring dialysis therapy for >3 months. EL dosing was reviewed, and standard dosing was defined as 500 mg every
2 weeks for 6 doses, and any deviations from this dosing were recorded as modified. Baseline clinical characteristics and
renal outcomes were summarized using descriptive statistics.

Results: Twenty patients met study inclusion criteria; of these, 15 (75%) received the EL regimen and 5 (25%) received the
NIH regimen (Table 1). The average age at start of CYC during the study was 13.8 ± 3.3 years. The cohort was predomi-
nantly female (75%), of diverse race/ethnicity, and publicly insured (60%). 80% of patients had new-onset LN while 20%
had either relapsed or refractory disease. 95% of the cohort had proliferative LN and 30% had concurrent membranous dis-
ease. The mean cumulative dose of CYC was 5,823 mg ± 1,281 (NIH) and 2,681 mg ± 1,316 (EL). Of the 15 EL patients,
6 (40%) had modified dosing. Rituximab was given within 12 months of starting CYC to 40% of NIH regimen treated patients
and 60% of EL treated patients. By 12 months, 3 patients (15%) had died, 4 (24%) met criteria for ESKD, and 13 (65%) had
renal recovery off dialysis (Table 2). Of the patients with renal recovery, 11 of 13 (85%) were off before 3 months; 2 (15%) had

2671



an eGFR > 90 ml/min/1.73 m2 at 12 months (Table 2). Infections requiring hospitalization during the CYC treatment period
occurred in 1 (20%) patient who received the NIH regimen and 7 (47%) patients who received the EL regimen. 5 of 8 (63%)
patients hospitalized due to infection also received rituximab.

Conclusion: Amajority of youth with proliferative LN requiring dialysis at baseline had new-onset LN and were treated with a
lower dose CYC regimen (standard or modified EL). Over half of the patients received concurrent rituximab. Although most
patients were able to discontinue dialysis, almost a quarter developed ESKD, and 3 patients died. Limitations include small
sample size, lack of data on dialysis indication or dialysis type, and a follow-up duration of only 12 months. There is also
practice variation regarding CYC dosing modification for patients on dialysis and optimal dosing is unclear. Future larger pro-
spective studies are needed to better understand outcomes for this vulnerable population.
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Background/Purpose: Juvenile dermatomyositis (JDM) is characterized by symmetric proximal muscle weakness, distinct
rash, and a risk for calcinosis and multi-organ involvement. Treatment with systemic immunosuppression is needed. Evi-
dence is limited on the factors associated with disease remission off of medication.

The aims of this study are to describe the demographic, clinical, laboratory, imaging and histological factors in our JDM
cohort, and to identify variables associated with medication-free remission.

Methods: This is a retrospective study of a convenience sample of children diagnosed with JDM at ≤18 years of age by a
pediatric rheumatologist, with a minimum clinical follow-up of 2 years. Medication-free remission was defined as inactive
JDM off all systemic medications for at least 6 months. Medical records were reviewed. We compared the following variables
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in children who achieved remission to those who did not: demographics, clinical features, muscle enzymes, ANA, myositis-
specific auto-antibodies, Childhood Myositis Assessment Scale (CMAS; to assess disease activity), Physician Global
Assessment Scores, and Parent/Patient Global Assessment Scores. Group differences were tested using Fisher’s Exact
tests and Wilcoxon Rank Sum tests. A p< 0.05 was considered statistically significant. Analysis was conducted using
SAS 9.3©.

Results: Of 36 participants, 29 (80.5%) achieved medication-free remission while 7 (19.4%) were still on medication at last
follow-up. Overall, most were non-Hispanic White (83%), females (69%), had a median age of JDM onset 4 years (range
3-6.5), and diagnosed in the fall (11, 30.6%) and summer (11, 30.5%). Those who achieved remission required treatment
for 37 (interquartile [IQR] 27-47) months before discontinuation. Comparing children who achieved medication-free remis-
sion to those who did not, median age at JDM onset (4 [IQR 3-6] vs 6 [4-10] years), JDM diagnosis (5 [3-6] v. 8 [4-11] years),
and time to treatment initiation (3 [0-14] vs 14 [2-27] days) was not statistically significant. However, more males (71% [n=5]
vs. 21% [6], p=0.017) and African Americans (43% [3] vs. 7% [2], p=0.045) did not achieve remission. Further, most of these
patients were diagnosed in the fall (43% [3] vs. 28% [8], p=0.034). Both groups had similar presentation of rash, muscle
weakness, elevated muscle enzyme levels, ANA positivity, abnormal muscle and skin biopsy, and MRI findings (in those
who had them done). 92% were treated with glucocorticoids. Methotrexate (86%) was the most commonly prescribed
DMARD. There were no differences in systemic medications given over the disease course between both groups
(Table 2). At last follow up, children who did not achieve remission had worse physician global assessment scores
(0 [0-0.5] vs 1.5 [0-2.5], p=0.012), but similar CMAS, and patient/parent scores (Table 3).

Conclusion: The majority of patients achieved medication-free remission. Similar to other JDM cohorts, most were female
and young at diagnosis. Sex and race may be important factors as more children who were male or African American did
not achieve medication-free remission. Further studies are needed to confirm these findings.
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Background/Purpose: Juvenile dermatomyositis (JDM) ACR-EULAR myositis response criteria (MRC) were developed
based on absolute % changes in 6 core set measures (CSM) differentially weighted to calculate a Total Improvement Score
(TIS). Performance of MRC TIS has not been well-characterized. How changes in International Myositis Assessment & Clin-
ical Studies (IMACS) vs. Paediatric Rheumatology INTernational Trials Organization (PRINTO) CSMs compare, and clinical
significance of MRC categories are also unclear. Whether patients can achieve MRC with worsening in individual CSMs,
specificity to muscle-related CSMs, and representation of patient-reported (PRO) CSMs are unknown. We aimed to assess
the contribution of each CSM to TIS, frequency of muscle CSM improvement among improved patients, representation of
PRO in the TIS, relationship of IMACS vs. PRINTO CSMs, frequency of worsening CSMs, and clinical significance of the TIS.

Methods: JDM patients enrolled in the Rituximab in Myositis trial (n=48), PRINTO treatment trial (n=139), and consensus
profiles from natural history studies (n=273) were included. TIS and number of improving/worsening CSMs by improvement
category were examined. Sign test compared observed vs. expected contribution of each CSM. Frequency of improvement
with and without muscle-related CSMs and PRO CSM was calculated. We compared improvement categories by Wilcoxon
tests with Bonferroni-adjusted p-values. Change in IMACS and PRINTO CSM and TIS were compared by correlation anal-
ysis. Physician rating of change category was compared to MRC improvement categories by weighted Cohen’s Κ test.

Results: Of 457 total JDM patients with IMACS CSM/ 380 with PRINTO CSM, 13%/ 9% had minimal improvement, 23%/
19% had moderate improvement, and 41%/ 50% had major improvement using IMACS and PRINTO CSMs (Table). The
number of improved CSMs increased with higher MRC improvement categories, as did the percentage change in all CSMs
(Table1). Patients with no improvement had a median of 1 CSMworsening, whereas patients with moderate-major improve-
ment had median zero CSM worsening. With minimal improvement, most CSMs contribute to TIS as expected (Table1). Of
patients who had at least minimal improvement, 94%/95% had improvement in Manual Muscle Testing or Childhood Myo-
sitis Assessment Scale. Of patients with at least minimal improvement, 93%/95% had improvement in at least 1 PRO
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(IMACS/ PRINTO) (Figure). IMACS and PRINTO CSMs perform similarly for MRC; Changes in CSM for IMACS vs. PRINTO
significantly correlated for most measures. Physician-rated categories of change significantly correlated with the TIS
improvement categories (weighted Cohen’s � values 0.5-0.8).

Conclusion: Most JDM patients who improve by the MRC show improvement in muscle-related CSM. MRC improvement
also reflects improvement in PRO. Among those who improve by MRC, worsening of CSM is infrequent. Most changes in
CSM are significantly correlated between IMACS and PRINTO. MRC TIS categories significantly correlated with clinically
meaningful changes by physician assessment. The ACR-EULARMRC seem robust for the assessment of JDM and perform
consistently across these studies.
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Background/Purpose: Viruses can trigger juvenile idiopathic inflammatory myopathies (JIIM), including juvenile dermato-
myositis (JDM), juvenile polymyositis (JPM), and overlap myositis. There is growing evidence that infection with severe acute
respiratory syndrome coronavirus 2 (SARS-CoV-2) can trigger autoimmune diseases in genetically susceptible individuals,
including idiopathic inflammatory myopathies (IIM). Studies show similarities between SARS-CoV-2 infection and anti-
melanoma differentiation-associated gene 5 (MDA5) antibody-related dermatomyositis, suggesting possible shared under-
lying autoimmune and/or inflammatory mechanisms. To date, few studies described individual cases of JIIM following
SARS-CoV-2 infection, and, to our knowledge, none explored its effects on the clinical presentation of JIIM. In this study,
we aim to investigate the impact of SARS-CoV-2 on JIIM by comparing onset of new JIIM cases and clinical and laboratory
characteristics at disease onset in patients diagnosed before and after onset of the Coronavirus Disease 2019 pandemic
(COVID 19).
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Methods: Patients diagnosed with JIIM prior to age 19 at The Children’s Hospital at Montefiore were eligible for study inclu-
sion. Demographic, clinical, and laboratory data, as well as evidence of exposure to SARS-CoV-2, were collected retrospec-
tively by manual chart review. Patients were grouped into pre-COVID 19 (defined as prior to January 1, 2020) and post-

Table 1
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COVID 19 (defined as January 1, 2020, or later). Descriptive statistics were used to summarize each variable. Non-
parametric testing was performed using Fischer’s exact test and Wilcoxon rank sum test.

Results: Forty-four patients were included (Table 1). Thirty-four patients (77.3%) were diagnosed pre-COVID 19 and ten
patients (22.7%) were diagnosed post-COVID 19, of which five (50%) had known exposure to or infection with SARS-
CoV-2. Patients diagnosed with JIIM post-COVID 19 were more likely to be non-Hispanic Black or Asian (p = 0.041),
develop disease at an older age (p = 0.009), and present with non-classic cutaneous manifestations (as opposed to classic
findings of Gottron’s papules/sign or Heliotrope rash) (p = 0.031), despite similar frequencies of JDM versus overlap myosi-
tis. While presence of muscle weakness did not differ between the groups, patients diagnosed post-COVID 19 tended to
have more severe weakness, though results were not statistically significant. Despite delays to diagnosis reported during
the pandemic, there was no difference between time from symptom onset to diagnosis.

Conclusion: This is the first study to explore the potential effects of SARS-CoV-2 on the clinical presentation of JIIM. In our
center, we found that patients diagnosed with JIIM after COVID 19 were more likely to be racial minorities, older, and present
with non-classic cutaneous manifestations. Clinicians should consider JIIM even in the absence of classic cutaneous man-
ifestations, particularly in the post-COVID 19 era. Patients should be followed longitudinally to explore long-term impacts
of SARS-CoV-2 on JIIM. Further investigation is warranted to identify the mechanisms by which SARS-CoV-2 impacts JIIM
and how these differ from the effects of other viruses.

Disclosure: J. Perfetto, None; D. Yoo, None; C. Tamashiro, None; M. Perron, None; N. Vasquez Canizares, None;
D. Wahezi, None.
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Background/Purpose: Juvenile systemic sclerosis (jSSc) is an orphan disease with a prevalence of 3 in 1 000 000 children.
In adult patients there are significant differences between the clinical presentation of diffuse and limited subtypes. We
reviewed clinical differences in presentation of subtypes in patients in the juvenile systemic scleroderma inception cohort
up to 2021.

Methods: We reviewed the clinical baseline characteristics of the patients, who were recruited to the juvenile scleroderma
inception cohort (jSScC) till 1st of December 2021. jSScC is a prospective cohort of jSSc patients, who developed the first
non-Raynaud´s symptom before the age of 16 years and are under the age of 18 years at the time of inclusion.

Results: 210 patients with jSSc were included in the cohort, 71% (n=162) had diffuse subtype. The median age at onset of
Raynaud phenomenon was 10.4 years (7.3 – 12.9) and the median age at the first non-Raynaud symptom was 10.9 years
(7.4 – 13.2). Median disease duration was 2.5 years (1 – 4.4) at the time of inclusion. The female/male ratio was significantly
lower in the djSSc subtype (3.7:1 versus 5:1, p< 0.001). Antibody profile was quite similar, with the exception of a signifi-
cantly higher number of anticentromere positive patients in the ljSSc (12% versus 2%, p=0.013). Decreased FVC < 80%
was found in approximately 30% and decreased DLCO < 80% was found in around 40% in both subtypes. Pulmonary
hypertension assessed by ultrasound was identified in 5% in both groups. Patients with diffuse subtype had significantly
higher modified Rodnan Skin Score (mRSS) (16 versus 4.5, p< 0.001), sclerodactyly (84% versus 60%, p< 0.001), history
of digital ulceration (62% versus 31%, p< 0.001), decreased Body Mass Index (BMI) ≤ -2 z score (20% versus 4%,
p=0.003) and decreased joint range of motion (64% versus 46%, p=0.019). Patients with ljSSc had significantly higher rate
of cardiac involvement (13% versus 2%, p=0.001).

Regarding patient related outcomes djSSc patients had more severe disease, looking at patient reported global disease
activity (VAS 0 – 100) (40 versus 25, p=0.039), patient reported global disease damage (VAS 0 – 100) (40 versus
25, p=0.021) and patient reported assessment of ulceration activity (10 versus 0, p=0.044). Regarding physician related out-
comes the physician reported global disease activity (VAS 0 – 100) (32 versus 20, p< 0.001) and physician reported global
disease damage (VAS 0 – 100) (30 versus 15, p=0.014) was significantly higher in djSSc.

Conclusion: In this jSSc cohort, the largest in the world, djSSc patients have a significantly more severe disease than ljSSc
patients. Interestingly, we found no differences regarding interstitial lung disease and pulmonary hypertension.

This project was supported by an unrestricted grant from „Joachim Herz Stiftung“
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Background/Purpose: FDA approved belimumab, the first targeted biological treatment for SLE, in March 2011 for adults
with active, seropositive SLE receiving standard therapy. The indicated population for belimumab for SLE was expanded in
April 2019 to include pediatric patients 5-17 years old, making belimumab the first approved treatment for pediatric patients
with SLE. FDA approval relied on a randomized clinical trial (RCT) conducted in pediatric patients that evaluated the efficacy,
safety, and pharmacokinetics of belimumab. However, the rarity of childhood-onset SLE limited RCT enrollment; therefore,
efficacy was also supported by extrapolation of efficacy from adult studies. FDA conducts ongoing postmarketing safety
surveillance, including the monitoring of adverse event (AE) reports submitted to the FDA Adverse Event Reporting System
(FAERS) database. The purpose of this study is to provide a descriptive analysis of the postmarketing AE reports in FAERS
for belimumab use in pediatric patients.

Table 1. Labeled Adverse Events Reported with Belimumab in the FAERS Database
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Methods: We searched FAERS for all AEs reported with belimumab for pediatric patients, age 0-17 years old, from March
9, 2011 (approval date of belimumab) through March 22, 2022. We excluded reports that 1) lacked sufficient information for
case assessment, 2) described transplacental exposure, 3) did not describe AEs with belimumab, 4) were derived from a
previously reviewed clinical trial, 5) were duplicative, 6) had miscoded age.

Results: We identified 27 FAERS cases reporting AEs in pediatric patients with belimumab, including 8 cases (30%)
received from the U.S. and 19 (70%) from foreign countries. Fifteen (55%) were reported by physicians, 8 (30%) reported
by other health care professionals and 4 (15%) reported by consumers. The mean reported age was 15 years (range 4 to
17 years). The cases reported 20 (74%) females and 7 (26%) males. The reported indication for use was SLE for 23 (85%)
cases and complement deficiency disease for 1 (4%) case; 3 (11%) cases did not report an indication for use. Eleven
(41%) cases reported hospitalization, and 1 (4%) case reported fatality due to a pulmonary infection complicated by sepsis.

Of the 27 FAERS cases associated with belimumab, 22 (81%) cases reported AEs that are listed in the current belimumab
labeling, and 5 (19%) cases reported unlabeled AEs. Some cases reported more than one AE. Table 1 lists the labeled
AEs and Table 2 lists the unlabeled AEs reported with belimumab in the FAERS database. The case narratives had limited
information to determine whether the unlabeled AEs were related to belimumab exposure.

Conclusion: Evaluation of the available FAERS postmarketing data did not identify new safety concerns for belimumab use
in pediatric patients. Most reported AEs are consistent with known AEs described in the current belimumab labeling. Few
pediatric AEs have been reported to FAERS since approval, and healthcare providers are strongly encouraged to report
AEs. Continued pharmacovigilance is important to understand the full spectrum of belimumab safety. Further evaluation
using all available data sources is needed before further conclusions about belimumab safety can be made.

Disclosure: I. Kim, None; D. Ryan, None; C. Cheng, None; C. Kortepeter, None.
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Table 2. Unlabeled Adverse Events Reported with Belimumab in the FAERS Database

2684



Background/Purpose: Juvenile localized scleroderma (jLS) is an inflammatory and fibrosing disease that causes severe
morbidity (e.g., hemiatrophy, arthropathy, seizures), with functional impairment found in >25% of patients. Accurate tracking
of disease activity is essential as controlling inflammation is the best current strategy to minimize damage. Tools that enable
accurate tracking of disease activity are thus crucial for improving long-term outcome. One measure, the Computerized Skin
Score (CSS), was used in a placebo-controlled randomized clinical trial to demonstrate the efficacy of methotrexate in jLS
(Zulian et al Arthritis Rheum 2011;63:1998). The CSS involves tracing the boundaries of an active skin lesion onto a Tega-
derm sheet, then scanning this into a computer programmed to calculate the surface area. The CSS, however, has not been
widely used because of the need for special materials and set up, and time involved (mean 5.35 minutes/lesion). We devel-
oped a mobile app to facilitate routine tracking of active skin disease extent.

Methods: The app was developed for a Samsung galaxy tablet using EmguCV package on Microsoft Xamarin platform.
Boundary detecting algorithm and stylus function were built in. The tablet’s camera is used to capture the lesion image.
The user traces the boundaries of the uploaded lesion image with the stylus, and the app calculates its area by comparing
the number of pixels in the lesion to that of a standard. Testing of the app was done on Mathematica generated shapes of
known sizes. Reproducibility of area calculation was examined by having each rater determine the area of test shapes mul-
tiple times. For 2 shapes, two runs were conducted by each of three raters, with each run consisting of 20 to 25 independent
app determinations. The standard deviation and coefficient of variation were calculated for each run. The accuracy of size
determination was calculated by comparing the app determined size to the true size of the test shape (100- 100*[true
size-observed size]/true size) for each run.

Results: The app layout is shown in Figure 1. The time to photograph shape, upload to app, trace shape with stylus, and
calculate the area was 24 seconds for the oval, and 36 seconds for the parallelogram and quatrefoil shapes (shown in
Table 1). The overall reproducibility of the app was high, with low coefficients of variation (CV). Raters showed some

Table 1: Test runs of app on shapes of known sizes Three raters (1-3) used the app to calculate the size of test shapes of known sizes. The num-
ber of repeat tests done in a given run, mean surface area calculated by the app, and true size of the shape are shown. The coefficient of variation
was calculated by dividing the standard deviation of the measurements by the mean area of the shape. and mean accuracy for each run are
shown. Abbreviations: cm2: square centimeters; No.: number; SD: standard deviation
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variability, with Rater 1 showing the lowest CV (1.5-3.4%), and Rater 3 the highest (3.4-5.3%)(Table 1). The accuracy of size
determination was >90%, with simpler shapes (oval, parallelogram) potentially showing a higher level of accuracy than more
complicated shape (quatrefoil) (Table 1).

Conclusion: Our initial tests of our mobile app for LS show it to be easy and quick to use. In tests with 3 raters, accuracy
was 92-98%, and high reproducibility of measurement was found. Future plans include evaluating different scanning condi-
tions and the app’s performance on patient lesions in comparison to other skin measures. This app has the potential to
improve monitoring of skin disease activity and long-term outcome in jLS. This app may also facilitate conducting treatment
studies in LS.

Disclosure: S. Li, Merck/MSD, Wolters Kluwer; X. Li, None; T. Lozy, None; J. Chen, None.
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Figure 1: App with uploaded shape for surface area calculation A. Shows app with uploaded shape (parallelogram) and green square standard.
The app automatically calculates the number of pixels in the standard. B. After delineating the boundary of the shape with the stylus, the app
can calculate the surface area of the shape. The calculated shape is outlined by the red rectangle.
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Background/Purpose: Juvenile systemic sclerosis (jSSc) is an orphan disease with a prevalence of 3 in 1 000 000 children.
The Juvenile Systemic Scleroderma Inception cohort (jSScC) is the largest cohort of jSSc patients in the world. The jSScC
collects longitudinal data prospectively in jSSc, allowing the evaluation of the development of organ involvement and patients
and physician reported outcomes in jSSc over time.

Methods: The jSScC cohort enrolls jSSc patients who developed the first non-Raynaud´s symptom before the age of
16 years and are under the age of 18 years at the time of inclusion. We reviewed jSScC patient clinical data and patient
and physician reported outcomes, who had 12 months follow up from the time of inclusion until 1stof December 2021.

Results: We could extract data of 113 patients. The female/male ratio was 3.5:1. Median age of onset of Raynaud´s was
10.1 years and the median age of onset of non-Raynaud´s was 10.8 years. Eighty-eight percent of the patients were treated
with disease modifying anti-rheumatic drugs (DMARDs) at time of inclusion in the cohort (T0) and 93% after 12 months (T12).
Median disease duration was 2.5 years at T0. Antibody profile stayed unchanged. Only 3 clinical parameters changed and
improved significantly, the median modified Rodnan skin score improved from 13 to 8 (p=0.002), the number of patients with
swollen joints decreased from 17% to 8% (p=0.043) and number of patients with joints with pain on motion decreased from
20% to 12% (p=0.048). All other organ involvement did not show any statistically significant change from T0 to T12. All col-
lected patient reported outcomes improved significantly from T0 to T12: the patient reported disease activity (VAS 0 – 100)
from 40 to 20 (p=0.011), the patient reported disease damage (VAS 0 – 100) from 40 to 20 (p=0.001), patient reported ulcer-
ation activity (VAS 0 – 100) from 10 to 0 (p=0.02) and the CHAQ score from 0.3 to 0.1 (p=0.002). Two of the three physician
reported outcomes improved significantly, the physician global disease activity (VAS 0 – 100) from 30 to 20 (p=0.011) and
physician reported global disease damage (VAS 0 – 100) from 30 to 25 (p=0.028).

Conclusion: Skin and musculoskeletal clinical features improved over 12 months, with almost all patients on DMARDs, sup-
porting likely response of these features to therapy. It was promising that internal organ involvement, like cardiac and lung,
although potentially stable, did not significantly worsen or increase. The most striking observation in the positive direction
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is improvement across several patient and physician reported outcomemeasures over the 12 month time period in this large
international cohort.

This project was supported by an unrestricted grant from “Joachim Herz Stiftung”
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Background/Purpose: Pediatric scleroderma consists of two diseases, juvenile localized scleroderma (jLS) and juvenile
systemic sclerosis (jSSc). While jLS and jSSc share some disease processes, there are major differences in their clinical fea-
tures and morbidity patterns. Co-existence of LS and SSc has been reported in adults, with a recent adult systematic review
reporting a frequency of 2.4-7.4%, and most patients having SSc prior to development of LS1 To explore this issue in pedi-
atric scleroderma, we conducted a survey over the international pediatric rheumatology email board to ask about the co-
existence of jLSc and jSSc.

Methods: A 12 question was distributed over the worldwide pediatric rheumatology electronic list-serve. Data was collected
in an Excel spread sheet and analyzed using Excel software.

Results: From approximately 800 survey recipients worldwide, physicians from 28 centers responded (27 pediatric rheuma-
tologists, 1 pediatric dermatologist, half were practicing for over 20 years). Respondents followed a median of 12 jLS and
2 jSSc patients over the past 12 months, and a total of 916 jLS and 193 jSSc patients over the past 60 months. Only 7 of
the patients had concurrent jLS and jSSc (0.8% of total jLS, 3.6% of total jSSc patients). Four of the patients developed jSSc
following onset of jLS, with interval for 3 patients reported as 6 months, 1 year, or 6 years. Among the other 3 coexisting
patients, one simultaneously presented with jLS and jSSc, and the pattern for the other two patients was not reported. jLS
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subtype was generalized morphea (2, one as part of mixed morphea), linear of the trunk/limb (2, one as part of mixed mor-
phea), circumscribed superficial morphea, or mixed morphea. Many of the jLS patients who did not develop jSSc were
reported to have features associated with jSSc. Raynaud Phenomenon occurred in 397 patients from 7 centers, for a collec-
tive overall frequency of 45%(879 total patients), while nailfoldcapillary changes were reported in 359 patients from 4 centers,
for a collective overall frequency of 43% (842 patients). Abnormal pulmonary function or imaging tests were found in 145 from
3 centers, collective overall frequency 24%. Gut involvement including gastroesophageal reflux was found in 534 patients
from 9 centers, collective overall frequency 61%.

Conclusion: In this international survey cohort of 916 jLS and 193 jSSc patients, the overall frequency of co-existence of
these 2 diseases was low, only 0.8% of the jLSc patients, 3.6% of the jSSc patients. However, many jLS patients were
reported to jSSc-associated symptoms including Raynaud Phenomenon. More work is needed to evaluate the features
associated with co-existence of these two forms of scleroderma in children.

Disclosure: I. Foeldvari, None; N. Helmus, None; S. Li, Merck/MSD, Wolters Kluwer.
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Background/Purpose: Exposure to sunlight has been implicated as a major contributing factor in the pathogenesis of sys-
temic lupus erythematosus (SLE) and juvenile dermatomyositis (JDM). Despite this evidence, assuring adequate sunscreen
use in the pediatric rheumatology population remains a challenge and investigations into barriers to usage are inadequate.
Similarly, the American Academy of Pediatrics recommends routine sun protective counseling, yet studies have shown sub-
optimal sunscreen use in the general pediatric population (13-34%). This study aims to investigate sun protection practices
in patients of a pediatric rheumatology clinic.

Methods:We developed a survey that was offered to patients at routine visits in the pediatric rheumatology clinic at the Chil-
dren’s Hospital at Montefiore, Bronx, NY. Patients surveyed had a variety of photosensitive and non-photosensitive condi-
tions, including SLE, JDM, cutaneous lupus erythematosus (CLE), Juvenile Idiopathic Arthritis, and scleroderma. The
survey was collected electronically via the Einstein-Montefiore REDCap (Research Electronic Data Capture), a secure
web-based application for data collection.

To examine the association between disease activity of photosensitive skin conditions and adequate sun protection, we
used validated disease activity tools, including SLE Disease Activity Index (SLEDAI) for SLE patients, defining active disease
as SLEDAI >4 and Childhood Myositis Assessment Scale (CMAS) for JDM patients, defining active disease as CMAS< 45.
Patient and physician global assessment (a 10cm VAS) were used as well, defining active disease >2 for each. Adequate
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sunscreen use was defined as reported sunscreen use daily or most days. Chi-square test was used to compare the differ-
ent groups.

Results: We have enrolled 211 patients. Of these, 88 (42%) were diagnosed with a photosensitive skin condition including
SLE, JDM or CLE. The median age was 15 years old (IQR 12, 18) with 75% female gender. Race and ethnicity were self-
reported with 56% of patients identifying as Hispanic ethnicity; for race, 39% identified as Black, 18% white, 43% other.
Most patients identified as having darker skin by the Fitzpatrick scale. While 62% of patients agreed that sun protection is
important, only 36% overall reported appropriate sunscreen use. Factors associated with adequate sunscreen use were
having a photosensitive skin condition (P< 0.0001) and recall of counseling on sunscreen use at initial diagnosis

Table 1: Patients characteristics by adequate vs inadequate sun protection groups

Figure 1: Seasonal variation in adequate sun protection in patients with photosensitive condition
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(P< 0.0001) (Table 1). When examining the association between disease activity and adequate sunscreen use, no statisti-
cally significant association was found. Seasonal variation of adequate sun protection was observed in patients with photo-
sensitive conditions (figure 1). Less than 50% reported adequate sunscreen use in the winter as opposed to other seasons.

Conclusion: This study identifies gaps in sun protection use in a large proportion of pediatric patients with rheumatologic
diseases, including those with photosensitive skin diseases. Patient counseling and education may be a key factor for ade-
quate sun protection, especially early on during the initial diagnosis.

Disclosure: T. Dubov, None; D. Wahezi, None; E. Rothschild, None; T. Rubinstein, None; T. Tanner, None.
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Background/Purpose: This open-label 24-week study was conducted to evaluate the safety and efficacy of abatacept in
patients with refractory juvenile dermatomyositis (JDM).

Methods: Ten patients of ≥7 years of age with refractory JDMwere evaluated every six weeks over a 24-week period exam-
ining safety and treatment responses. The primary endpoint was the Definition of Improvement (DOI) based on the Interna-
tional Myositis Assessment and Clinical Studies Group (IMACS). Secondary endpoints included minimal, moderate, and
major improvement from the Pediatric Rheumatology International Trials Organization (PRINTO), as well as ACR-EULAR
response criteria for JDM using aggregate Total Improvement Scores (TIS). Safety was assessed by NCI CTC. MRI of the
pelvis and thighs with axial STIR and T1 images were assessed. Interferon gene score (IFNGS) was performed on RNA from
whole blood by NanoString Technologies (Seattle, WA) and cytokines/chemokines panel by Luminex assay (ThermoFisher
Scientific, Waltham, MA). Differences were evaluated by paired t-test and Wilcoxon signed rank test. Spearman correlations
(rs) were assessed.

Results: At week 24, nine of 10 patients achieved DOI using IMACS core set measures (CSMs). Using PRINTO CSMs
4 patients met minimal and 5 met moderate improvement at week 24. The mean ACR-EULAR Myositis Response Criteria
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TIS using IMACS and PRINTO CSMs was 53.8±19.2 and 65.3±25.9, respectively at week 24. Three patients attainedmajor,
4 attained moderate, and 2 minimal improvement at week 24 by the ACR-EULAR response criteria using IMACS CSMs.
Seven of 10 patients had major, one had moderate, and one patient minimal improvement by ACR-EULAR response criteria
using PRINTO CSMs (Table 1). All CSMs improved significantly (p< 0.05) from baseline to week 24 (13-57% relative percent
change), except for muscle enzymes (Table 2). Daily corticosteroid dose significantly decreased from a mean of 16.7
±7.5 mg at baseline to 10.2±5.4 mg at week 24, a decrease of 39%. There was a significant decrease in the skin Cutaneous
Disease Area and Severity Index (CDASI) score from baseline (21.4±11.0) to week 24 (14.0±8.6) by -35%. Eight patients
joined the open-label extension phase, and had a 41±4 weeks from baseline (Table 1). Seven of these patients maintained
at least minimal improvement based on the IMACS DOI, while the remaining patient worsened, due to worsening in
MMT-8. The MRI total muscle edema score was improved by 57% at week 24 (p=0.01), but muscle atrophy, fascial edema,
and subcutaneous edema scores were unchanged. There were strong correlations (rs=0.81) between change in MRI mus-
cle edema and change in IP-10/CXCL10 (p=0.009). Four grade 3 and 6 grade 2 treatment-emergent adverse events were
observed. One patient discontinued therapy due to worsening ILD.

Conclusion: This investigational pilot study demonstrated abatacept may be beneficial for treatment refractory JDM. Con-
trolled studies are needed.

Acknowledgements. We thank the following for research support: Bristol Myers Squib; Cure JM Foundation; GWU MFA;
IRP of NIAMS including TIS and NIEHS, NIH and patients and their families for participation in the study.
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Background/Purpose:Most Lupus cohorts across the globe have poor representation of patients from South Asia who are
ethnically different. We explored the clinical features and autoantibodies in Juvenile onset SLE in India.

Methods: We used the electronic database of Indian SLE inception cohort for research (INSPIRE1), which enrolls all new
SLE patients satisfying the SLICC classification criteria seen in the rheumatology unit at 10 tertiary care hospitals. Juvenile
onset SLE was defined as onset of symptoms before 18 years of age. Demographic data, clinical features, and autoanti-
bodies were analyzed and compared them with adult onset SLE as well as with other cohorts across the World.

Results: Among a total of 2033 patients there were 288 children (250 girls), The mean age of children was 14.7±2.3 years
and the median disease duration was 8 (4-15) months.The three most common manifestations among children were Fever
in 227 (78.81%), Non scarring alopecia in 221 (79.73%) and oral ulcers in 195 (67.71%), Nephritis was seen in 102 (35.4%)
and major CNS disease in 42 (14.5%). Children had shorter duration of symptoms prior to diagnosis (8 months vs
10months) and lower female: male ratio (6.57 vs 12.5). Fever, oral ulcers, acute cutaneous lupus erythematosus (ACLE), sei-
zures and autoimmune hemolytic anemia (AIHA) were observed in significantly higher proportions of pediatric SLE patients
as compared to adult patients. On the contrary, arthritis was noted more often in the adult patients (Table1). As compared
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to cohorts from across the World, Indian patients had higher disease activity, higher prevalence of oral ulcers, discoid lupus,
neurologic disease and higher prevalence of anti-Sm antibodies (p< 0.05). (Table 2)

Conclusion: In Indian children with SLE fever and muco-cutaneous manifestation are most common. As compared to
adults besides mucocutaneous disease, AIHA and seizures are more common in children. In comparison to data from other
cohorts, Indian children had more active disease and neurological manifestations. This variation could be due to genetic dif-
ferences or due to delay in diagnosis.

1. Shobha V, Aggarwal A, Rajasekhar L, et al Indian SLE Inception cohort for Research (INSPIRE): the design of a multi-
institutional cohort. Rheumatol Int. 2021 May;41(5):887-894.

2. Smith EMD, Rasul S, Ciurtin C, et al Limited sensitivity and specificity of the ACR/EULAR-2019 classification criteria for
SLE in JSLE?-observations from the UK JSLE Cohort Study. Rheumatology (Oxford). 2021 Nov 3;60(11):5271-5281.

3. Wu CY, Li CF, Wu QJ, etal Chinese Systemic Lupus Erythematosus Treatment and Research Group Registry IX: Clinical
Features and Survival of Childhood-Onset Systemic Lupus Erythematosus in China. Chin Med J (Engl). 2017 Jun 5;130
(11):1276-1282.4. Rubinstein TB, Mowrey WB, Ilowite NT, Wahezi DM; Childhood Arthritis and Rheumatology Research
Alliance INVESTIGATORS. Delays to Care in Pediatric Lupus Patients: Data From the Childhood Arthritis and Rheumatology
Research Alliance Legacy Registry. Arthritis Care Res (Hoboken). 2018 Mar;70(3):420-427.
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Background/Purpose: Care of patients with juvenile myositis (JM) involves complex assessments performed by highly
trained specialists. Restrictions surrounding the COVID-19 pandemic resulted in many patients using telemedicine to obtain
care. We examined the experience and opinions of JM patients and their caregivers with telemedicine care.

Methods: A REDCap survey link was distributed to Cure JM Foundation members and advertised worldwide by Childhood
Arthritis Rheumatology Research Alliance and Paediatric Rheumatology European Society via email, social media, and word
of mouth, from February-May 2022. Quantitative data were analyzed using descriptive statistics and qualitative data were
thematically analyzed.
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Results: 99 patients and caregivers aged > 18 years participated. The majority of respondents were from the United States.
65% learned of the survey from CureJM, 10% from a rheumatology provider and 11% through social media or “other.” 65%
had participated in a telemedicine visit. 40% of those respondents had 2-4 visits. Of those visits, 61% were conducted over
a video conferencing system. Access to technology was an issue for a minority of responding families, with 79% of respon-
dents having devices available to access telemedicine visits and 81% with reliable home internet. Only 5% of respondents
indicated access to telecommunication devices was a challenge and 13% indicated trouble with reliable internet. In terms
of at home assessment, 56% indicated comfort assessing skin, muscle or joints at home. 31% said no additional training
was necessary for them to assess their child at home but when offered, an average of 42% of respondents indicated a desire
for more training in skin, muscle strength, and/or joint assessment. Benefits, challenges, and desired improvements of tele-
medicine were assessed (Tables 1, 2, 3). 58% of respondents were familiar with the Childhood Myositis Assessment Scale
(CMAS) and 36% indicated the CMAS was “always” performed at in person visits vs. 9% in telemedicine visits. 28% of
respondents indicated that the CMAS “always or often” accurately reflects JM disease activity. 37% of respondents indi-
cated a “remote” CMAS would be a good tool to have for telemedicine visits and 75% were willing to learn the CMAS and
perform it as part of a telemedicine visit. 43% of respondents indicated they were satisfied with the care received over tele-
medicine visits. 23% were not comfortable receiving care via telemedicine. 26% of respondents indicated wanting only in-
person visits while 62% said a combination of telemedicine or in-person visits was acceptable.

Conclusion: JM patients and/or caregivers utilized telemedicine care during the pandemic and some were satisfied with this
platform. The majority of respondents expressed concern regarding the thoroughness of the care received using telemedi-
cine and many respondents indicated that further training of patients/caregivers to aid in clinical assessment would be help-
ful. These findings suggest that while there is a role for telemedicine in the future care of JM patients, it would benefit from
developing or improving remote assessment tools for JM.
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Background/Purpose:Optimizing jSLE management is crucial to prevent flares as the damage sustained during flares con-
tributes to lifelong morbidity and mortality. The onset of the SARS-CoV-2 pandemic in New York in March of 2020 disrupted
routine care, and the few studies on jSLE at the time reported an increase in flares. As data on jSLE was limited, this study
sought to increase the information about disease activity among these patients during the SARS-CoV-2 pandemic. The pri-
mary objective was to compare the population flare rate between 2 time periods: March 1, 2019 to February 29, 2020 (pre
pandemic period), and March 1, 2020 to March 1, 2021 (post pandemic period). The secondary objective was to assess for
differences in factors associated with disease flares in the 2 time periods.

Methods: This was a retrospective, chart review at a single center in New York. The study population included male and
female patients < 21 years old seen between March 1, 2020 and June 1, 2020, and had at least one visit between March
1, 2019 and February 29, 2020. They were < 18 years old at diagnosis and met the ACR 2011 SLE criteria. Demographic
information, the number of flares, the number of contacts with the medical team (office visits, virtual visits, telephone calls,

Figure 1. Flares in the two time periods were very similar.
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and secure electronic medical record messaging), medication adherence, and healthcare utilization (number of doctor visits,
emergency department visits, and hospitalizations) were recorded.As there was concern that patients could not obtain labs
during the SARS-CoV-2 pandemic, validated measures of SLE were unobtainable, so physician documentation of a flare
was used as the flare measure. Medication adherence was defined as medication availability of > 80% per EMR refills com-
pared to documented medication regimens. Descriptive statistics including frequencies, percentages, medians, interquartile
ranges, means, and standards deviations were performed and reported.

Results: A similar number of flares occurred in both periods: 11 and 12 in the pre and post pandemic period. In each period,
3 flares led to 3 hospitalizations. Medication adherence was stable with 14 and 13 patients achieving medication adherence
in the pre and post pandemic periods. Medication adherence was better among patients on more medications in both
periods. There was a 12% increase in patient and medical team contact in the post pandemic period. The number of doctor

Figure 2. The number of patients who achieved medication adherence in the two time periods was very similar.

Figure 3. Healthcare utilization in the two time periods remained stable for doctor visits, but there was a decrease in emergency department and
hospital visits in the second period.
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visits remained stable: 152 in the pre pandemic period (all in person) and 157 in the post pandemic period (91 in person and
66 virtual). Emergency department visits and hospitalizations decreased in the post pandemic period: 15 to 9 and 10 to 4.

Conclusion: In contrast to other studies, the flare rate was similar in the pre and post pandemic periods. Notably there was
a rapid acceptance and utilization telemedicine so that total doctor visits remained unchanged. Increased contact between
patients and the medical team using traditional and non-traditional methods may help to stabilize patient outcomes, poten-
tially through improved medication adherence. However, this is a single center experience and the results may not be gen-
eralizable. Further studies are needed to evaluate the possibility that increased contact with patients increases medication
adherence.

Disclosure: J. Fennell, None; D. Jannat-Khah, DrPH, MSPH, Cytodyn, AstraZeneca, Walgreens; k. onel, None.
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Background/Purpose: Belimumab is the only targeted therapy approved for pediatric systemic lupus erythematosus
(pSLE), although use remains limited in children. While clinical trials and studies of real-world effectiveness in adults showed
improved disease control and decreased oral glucocorticoid use, effectiveness has not been studied in children outside of
the trial setting. We aimed to characterize patterns of belimumab use at a single large pediatric lupus center and determine
whether addition of belimumab led to lower oral glucocorticoid doses and disease activity scores in the year following
initiation.

Methods:We included children and young adults with pSLE treated at Boston Children’s Hospital who received ≥ 1 dose of
belimumab. Patients were identified from the electronic health record via J-code or prescription for belimumab, and pSLE
diagnosis was confirmed via chart review. Summary statistics were performed to describe demographic and disease fea-
tures, indications for belimumab, and combination therapy. Repeated measures one-way ANOVA was used to compare
SLEDAI-2K scores and prednisone-equivalent daily oral glucocorticoid doses at baseline, 6 and 12 months after belimumab
initiation for those who continued on therapy.

Results:We identified 21 patients with pSLE who received ≥ 1 dose of belimumab. All started on intravenous; 4 transitioned
to subcutaneous. Patient characteristics and the most common indications for belimumab are shown in Table 1. Median age
at pSLE diagnosis was 12 years. Median disease duration at belimumab initiation was 31 months [IQR 21-79]. At time of
belimumab initiation, 100% of patients were taking an antimalarial, 81% were on oral glucocorticoids, and 91% were on at
least one conventional DMARD (Table 2). Sixty-two percent had received rituximab and 48% had received cyclophospha-
mide prior to belimumab; 67% had received at least one. Thirteen patients (62%) continued belimumab for ≥ 6 months,
and 11 (52%) for ≥12 months; median follow up time on belimumab was 11 months. Top reasons for discontinuation were
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lack of clinical improvement or transition to other therapy (29%), difficulty coming to infusion appointments (19%) and non-
adherence (19%). One patient had infection (appendicitis) prompting discontinuation. Steroid and SLEDAI-2K trajectories
for those with ≥ 12 months on belimumab are shown in Figure 1. Median [IQR] SLEDAI-2K scores at baseline, 6 month
and 12 months were 9 [6-11], 7 [4-12] and 6 [6-8.5] respectively, p=0.548. Median [IQR] oral prednisone daily doses in
mg at baseline, 6 month and 12 months were 12.5 [5-20], 8.9 [4.375-10], and 6.9 [5-10], p=0.037.

Conclusion: In our single center cohort of pediatric patients with long-standing, refractory lupus and moderate disease
activity who continued belimumab therapy for ≥ 12 months, daily oral glucorticoid doses were significantly lower 6 and
12 months after belimumab initiation compared to baseline. SLEDAI-2K scores were numerically reduced at 6 and
12 months, but this was not statistically significant in our small cohort. Use in patients with active nephritis was uncommon.
Further research is needed in large, multicenter cohorts to determine the effectiveness of belimumab in children and develop
guidelines for optimal use.

Table 1. Patient Characteristics at Belimumab Initiation
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Table 2. Co-Administered and Previously Used Medications for pSLE

Figure 1. SLEDAI-2K Scores and Oral Prednisone Doses Over First Year of Treatment
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Background/Purpose: To evaluate the short-term efficacy and safety of baricitinib in children withrefractory and/or severe
juvenile dermatomyositis (rsJDM) in a real-world setting.

Methods: A monocentric retrospective real-world studyincludingtwenty children with rsJDM was conducted. They were all
treated bybaricitinib for 12 to 24 weeks combined with corticosteroids (CS) and/or immunosuppressive agents. Clinical and
laboratory data at the baseline (week 0) and week 4, 12, and 24 after treatment were analyzed. Skin Disease Activity Score
(skin-DAS), Childhood Myositis Assessment Scale (CMAS)and Manual Muscle Testing-8(MMT-8)were evaluated.

Results: Comparing to baseline, skin rash was improved in 95% patients (19/20) at week 24 with significantly decreased
skin-DAS at week 12 [2.0 (0, 3.0) vs 6.0 (4.0, 7.3), p<0.05] and week 24 [1.0(0, 1.0)vs 6.0 (4.0, 7.3), p<0.05]. Comparing
to the baseline, CMAS was significantly increased at week 12 [46.0 (42.0, 52.0) vs 41.0(29.0, 44.0), p<0.05 ] and week
24 [52.0 (45.0, 52.0) vs 41.0 (29.0, 44.0), p<0.05] , MMT-8 was significantly increased at week 24 [79.0 (77.0, 80.0) vs

Figure 1 Efficacy of Baricitinib in Children with rsJDM (n=20) a: Number of patients achieving CR and/or PR at different follow-up times after bar-
icitinib treatment;b: Decrease of skin-DAS (0–9)at different follow-up times after baricitinib treatment ; c:CMAS (0–52) alteration at seven patients
with muscle involvement; d: MMT-8 (0–80) alteration at seven patients with muscle involvement e: Decrease of the daily dose of CS. rsJDM: refrac-
tory and/or severe juvenile dermatomyositis NR:non-response; CR: complete response; PR:partial response;DAS:disease activity score; p:
patient;CMAS:childhood myositis assessment scale;MMT:manual muscle testing; CS:corticosteroid
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73.0(610, 76.0), p<0.05]. Complete response (CR) and partial response (PR) was achieved in 90% patients (18/20) at week
24 after baricitinib, in which CR was obtained in 15 of 20 patients. The dose of CS was decreased by 37% from baseline
0.53 (0.42，1.0) mg/kg to 0.33 (0.18，0.40) mg/kg at week 12 (P<0.05), and by 49% to 0.27(0.17, 0.37) mg/kg/d at week
24 (P<0.05). There was no significant difference in creatine kinase. No serious side effects had been observed except for one
patient with herpes zoster infection.

Conclusion: Baricitinib combined with traditional drugs had efficacy in rsJDM. Add-on therapy of Baricitinib was helpful for
tapering the dose of CS.

Disclosure: z. wang, None; m. lu, None; q. zheng, None.
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Background/Purpose: Eculizumab is a monoclonal antibody that prevents the cleavage of C5, which inhibits the formation
of the terminal complement complex. It is approved in pediatric patients with atypical hemolytic uremic syndrome to inhibit
complement mediated Thrombotic Microangiopathy (TMA), and its use in Systemic Lupus Erythematosus (SLE) is gaining
popularity. The efficacy and safety of eculizumab in childhood-onset SLE is yet to be defined.

Methods: With approval for our institutional review board, we studied a single-center retrospective observational cohort of
children diagnosed with SLE who were prescribed eculizumab for severe refractory lupus nephritis with or without TMA from
2014-2022. TMA was determined either histologically or clinically based on the combination of microangiopathic hemolytic
anemia, thrombocytopenia, and renal impairment. Clinical, laboratory measures, indications for eculizumab, treatment reg-
imens, outcomes, and adverse effects were described. A favorable outcome was defined as resolution of hematologic
abnormalities and recovery of renal function based on age-defined lab parameters and clinical need for hemodialysis.

Results: Six patients with SLE received eculizumab as treatment for severe disease (Table 1). One patient with scleroderma
overlap and multiorgan involvement was excluded. The majority of the patients (67%) exhibited a favorable response to ecu-
lizumab. At 4 weeks, 83% had full recovery in hemolysis and thrombocytopenia. Twopatients remained dialysis dependent,
and of these, one patient had relapse requiring re-treatment in the setting of factor H antibodies, and the other patient had a
history of medication non-compliance. One patient developed varicella zoster with no cutaneous or visceral organ dissemi-
nation. She improved with intravenous acyclovir and transitioned to oral valacyclovir for a total 14-day course. Another
patient had recurrent infections including line infections (Pseudomonas aeruginosa and Candida albicans), antibiotic-
associated Clostridioides dif� cile diarrhea, and Cytomegalovirus (CMV) viremia requiring ganciclovir as well as CMV immune
globulin. However, no infections related to meningococcal disease or other encapsulated organisms were reported. No infu-
sion related reactions were noted.
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Conclusion: Based on this observation cohort, we recommend considering eculizumab as an adjunctive treatment for pedi-
atric SLE patients with TMA. Since these patients are on multiple immunosuppressive agents, it is important to monitor for
infectious complications. Additional studies are needed to determine the optimal treatment duration and the risk factors
for future TMA events after discontinuation of eculizumab in this population.

Disclosure: M. Pereira, None; A. Chun, None; L. Stubbs, None; M. De Guzman, None.

Table 1. Patient Cohort Characteristics
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Multicenter Pilot Study

Kaveh Ardalan1, Lindsay Olson1, Jeffrey Dvergsten2, Ann Reed1, Alison Manning1, Gary Maslow1, Aruna Rikhi1, Brian
Feldman3, ashley Danguecan4, Sarah Mossad4, Luana Flores Pereira4, Susan Shenoi5, Stacey Haynes5, Joanna Patten5

and Andrea Knight6, 1Duke University School of Medicine, Durham, NC, 2Duke University Hospital, Durham, NC,
3Division of Rheumatology, The Hospital for Sick Children; Child Health Evaluative Services, SickKids Research Institute;
Department of Paediatrics, University of Toronto, Toronto, ON, Canada, 4The Hospital for Sick Children, Toronto, ON,
Canada, 5Seattle Children’s Hospital and Research Center / University of Washington, Seattle, WA, 6The Hospital for Sick
Children, Division of Rheumatology, Department of Paediatrics, University of Toronto, Toronto, ON, Canada
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Background/Purpose: Qualitative studies in juvenile myositis (JM) suggest high rates of emotional distress but the preva-
lence of mental health comorbidities is not well described. We present the first multicenter North American study assessing
acceptability of mental health screening, rates of positive mental health screening results, and associations of mental health
with outcomes/health behaviors in JM.
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Methods: JM patients/parents (5-21 yo) were eligible. Patient/parent-proxy mental health screeners included: Pediatric
Symptom Checklist-17 (PSC-17), Patient Health Questionnaire-9 (PHQ9), and Screen for Child Anxiety Related Disorders
(SCARED). Positive screening was defined as any total/domain score above established cutoffs. Patients/parents com-
pleted a 3-item mental health screening acceptability survey. Patient-Reported Outcomes Measurement Information Sys-
tem (PROMIS) pediatric/parent-proxy Depressive Symptoms, Anxiety, Psychological Stress Experiences, and Positive
Affect measures assessed emotional distress intensity. Outcomes/health behavior measures included: 1) Physician/
Patient/Parent-proxy Global Assessments of Disease Activity (PGA, Pt/Par-GA); 2) PROMIS Mobility/Upper Extremity
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Function; 3) PROMIS Physical Activity; 4) medication adherence (Domains of Subjective Extent of Nonadherence [DOSE-
NA]); 5) Measures of Sun Protection Practices. Mann-Whitney U test assessed positive vs negative screening group differ-
ences in the outcomes/health behavior measures. Spearman’s correlations for PROMIS measures of emotional distress
and the outcomes/health behaviors were calculated.

Results: Data from 72 participants were analyzed. Most patients had dermatomyositis ( >90%) (Table 1). Most patients/
parents respectively rated mental health screeners ‘a little/not at all’ difficult to complete (94.3%; 97%), and agreed screen-
ing should continue (94.3%; 94%) at least annually (88.6%; 95.5%). The majority screened positive on at least one mental
health screening measure (n=51; 71%) (Table 2). Of patients who completed the PHQ-9, 20% scored ≥ 10, consistent with
at least moderate depression symptoms. Positive screening was associated with higher PROMIS Depressive Symptoms,
Anxiety, and Psychological Stress scores by patient (all p < 0.001) and parent-proxy report (p = 0.006, 0.003, 0.01 respec-
tively) and lower patient PROMIS Positive Affect score (p = 0.025). Positive screening was not significantly associated with
differences in outcomes/health behaviors. Correlational analysis showed associations between worse scores for PROMIS
emotional distress measures and poorer physical function, worse medication nonadherence, and higher Par-GA score,
though correlation coefficients were small in magnitude (Table 3).

Conclusion: JM patients/parents find routine mental health screening acceptable and necessary. High rates of positive
screening suggest substantial psychosocial burden and worse mental health may correlate with poorer health outcomes/
behaviors. Future studies should assess mental health longitudinally, evaluate mental health referral patterns, and further
assess relationships to outcomes.

Disclosure: K. Ardalan, None; L. Olson, None; J. Dvergsten, None; A. Reed, None; A. Manning, None; G. Maslow,
None; A. Rikhi, None; B. Feldman, Pfizer, AB2-Bio, Janssen; a. Danguecan, None; S. Mossad, None; L. Flores Per-
eira, None; S. Shenoi, None; S. Haynes, None; J. Patten, None; A. Knight, None.

Abstract Number: 1378

Childhood-onset Systemic Lupus Erythematosus: Long-termOutcomes in
a Large Multi-ethnic Ontario Cohort

Ha-Seul Jeoung1, Kuan Liu1, Roberta Berard2, Wes Fidler3, Janet Pope4, Johannes Roth5, Carter Thorne6, Earl Silverman7

and Deborah Levy8, 1University of Toronto, Toronto, ON, Canada, 2London Health Sciences Centre, London, ON, Canada,
3St. Joseph’s Hospital, Thunder Bay, ON, Canada, 4University of Western Ontario, London, ON, Canada, 5University of
Ottawa, Ottawa, Canada, 6Southlake Regional Health Centre, Newmarket, ON, Canada, 7The Hospital for Sick Children
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Background/Purpose: The long-term morbidity and mortality of childhood-onset SLE (cSLE) after transition to adult care is
not well documented. The present study aims to fill this knowledge gap by analyzing outcomes in a large province-wide
cSLE clinical cohort linked to multiple administrative healthcare databases. Our objectives were to: 1) determine all-cause
and cause-specific mortality rates, adverse renal event rates, cardiovascular event rates, and cancer event rates in cSLE;
and 2) determine baseline characteristics associated with higher rates of transition between 3 different states: event-free
(entry), adverse renal event, and death.
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Methods: Clinical data were abstracted for cSLE patients (< 18 years at diagnosis) diagnosed between January 1990 and
March 2011 and followed for ≥1 year after contacting all pediatric and adult rheumatologists and nephrologists practicing
in Ontario. Data and Ontario Health Insurance Plan (OHIP) numbers were securely transferred to the Institute for Clinical
and Evaluative Sciences (ICES). OHIP numbers were transformed into an encrypted ICES key number (IKN) used to link
the cohort to multiple administrative datasets to determine the outcomes of interest. We examined descriptive summaries
of major outcomes including death, adverse renal events (end-stage kidney disease [ESKD] requiring chronic dialysis and
renal transplant), cardiovascular events (including angina, transient ischemic attack, endocarditis, myocardial infarction, peri-
carditis, stroke), and cancer. In addition, we modeled the disease progression with a multi-state Cox model to determine
baseline demographic and clinical characteristics that were significantly associated with higher rates of transition from being
event-free to experiencing an adverse renal event, from being event-free to experiencing death, and from experiencing an
adverse renal event to experiencing death.

Results: There were 38 deaths in a cohort of 615 patients with the mean follow-up time of 14.4 person-years. The all-cause
mortality rate was 3.36 per 1000 person-years. The rates for end-stage kidney disease (ESKD) requiring chronic dialysis and
renal transplant were 3.87 and 2.43 per 1000 person-years, respectively. The rate for any type of cardiovascular event and
cancer were 6.49 and 3.47 per 1000 person-years, respectively. The multi-state Cox model indicated that the Black ethnic
group (HR, 3.58; 95% CI, 1.6-8.0) and the presence of renal involvement at baseline (HR, 2.19; 95% CI, 1.2-4.1) were sig-
nificantly associated with higher rates of transition from event-free to adverse renal event. Additionally, the Black ethnic
group (HR, 5.45; 95% CI, 1.6-18.8) was significantly associated with higher rates of transition from event-free to death.
None of the variables were significantly associated with higher rates of transition from adverse renal event to death.

Conclusion: In this large Canadian multi-ethnic long-term cSLE cohort, ethnicity was associated with adverse outcomes
including adverse renal events and death. Further analyses will help inform risk for adverse outcomes to improve clinical care
for the highest risk patients.

Disclosure: H. Jeoung, None;K. Liu, None;R. Berard, None;W. Fidler, None; J. Pope, AbbVie/Abbott, Bristol-Myers
Squibb(BMS), Eli Lilly, merk, Roche, Seattle Genetics, UCB, Actelion, Amgen, Bayer, Eicos Sciences, Emerald, Gilead,
Janssen, Novartis, Pfizer, Sandoz, Sanofi, Boehringer Ingelheim; J. Roth, None; C. Thorne, AbbVie/Abbott, Amgen,
Celgene, CaREBiodam, Centocor, Janssen, Eli Lilly, Novartis, Pfizer, Sanofi, Medexus/Medac, Merck; E. Silverman,
None; D. Levy, None.
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Table 1. Demographic and clinical characteristics of the Pediatric Lupus Clinic cohort
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Background/Purpose: Systemic lupus erythematosus (SLE) is an autoimmune disease capable of affecting multiple organ
systems. Genetic variants in the Human Leukocyte Antigen (HLA) are associated with autoimmune disease, as well as spe-
cific autoantibodies in SLE. Yet most studies to date have focused on adults of European ancestry with SLE. We aimed to
test the association of HLA variants and specific autoantibody profiles in an ancestrally diverse cohort of children and ado-
lescents with SLE.

Methods: Our study included patients from a pediatric Lupus clinic diagnosed, using criteria from the American College of
Rheumatology (ACR) and/or the Systemic Lupus Collaborating Clinics (SLICC), and followed for SLE between 1985 and
2018. Participants were genotyped on the multi-ethnic MEGA or GSA array. HLA alleles were imputed with SNP2HLA on
the Michigan imputation server multi-ethnic HLA reference panel. 42,924 variants were tested in the HLA region. We com-
pleted unsupervised clustering to group patients into two clusters based on the eight autoantibodies (anti-Cardiolipin,
dsDNA, La, LAC, RF, RNP, Ro, Sm). Autoantibody status was classified as positive if the patient ever had a positive titer.
Candidate analyses of 8 independent HLA variants previously shown to be associated with anti-Ro and anti-La were per-
formed, as well as an HLA-wide association study for each of the autoantibodies and the clusters.

Figure 1. Autoantibody positivity of the pediatric Lupus Clinic cohort (n=450) stratified by genetically inferred ancestral group.
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Results: Our study included n=450 patients with childhood SLE, 82.5% female (Table 1). Autoantibody positivity was largest for
anti-dsDNA at 70% (Figure 1). For 3 of the 8 independent candidate HLA variant analyses, we demonstrated a significant associ-
ation with anti-Ro (rs3130781 [OR: 1.7 (1.1-2.6); p=0.01]) and anti-La (HLA-DRB1*03:01[OR: 1.9 (1.1-3.4); p=0.02], rs2894252
[OR: 3.0 (1.4-6.6); p=0.02]) (Table 2). These variants associated stronger in Europeans compared to non-Europeans. HLA-wide
analysis did not identify a significant allele for any of the individual specific autoantibodies, nor with cluster membership.

Conclusion: In a multi-ethnic population of children and adolescents with SLE, we replicated associations of HLA-alleles
significantly associated with anti-Ro and anti-La antibodies. We also observed heterogeneity of the HLA and autoantibody
associations by ancestry. HLA-wide analyses did not identify additional antibody specific HLA alleles. Additional studies in
larger, multi-ancestral cohorts will be an important next step into validate these results, and identify ancestry specific HLA
associations with autoantibodies in SLE.

Disclosure: N. Gold, None; F. Liao, None; J. Cao, None; D. Dominguez, None; A. Knight, None; D. Levy, None;
L. Hiraki, None.
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Background/Purpose: Childhood-onset systemic lupus erythematosus (cSLE) occurs in approximately 20% of all SLE
cases. cSLE is has a worse prognosis than adult-onset SLE, often requiring more aggressive therapy. The Childhood Arthri-
tis and Rheumatology Research Alliance (CARRA) coordinates a collaborative cSLE registry for patients in the US and
Canada. Additional registries capture cSLE data in the United Kingdom (UK JSLE Registry) and throughout Europe (JIR
Registry). To date, differences in data fields and collection methodology have been barriers to collaborative inter-registry
research, whereas inter-registry research would enhance patient numbers and improve research quality. Our aim was to
develop two standardized datasets to facilitate international registry-based cSLE research. Firstly, a minimum “core”
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dataset that would be feasible for SLE research at centers without data entry support, and secondly an “expanded” dataset
that is more comprehensive and designed for use in centers with more established research infrastructure.

Methods: SLE experts (15 pediatric rheumatologists, 4 combined pediatric and adult rheumatologists, 2 pediatric nephrol-
ogists) with international representation (10 countries; 5 continents) participated in two Delphi questionnaires followed by an
8-hour virtual consensus meeting. Four patients/caregivers also attended the virtual consensus meeting with equal votes.
Final data elements for the core and expanded datasets were determined using adapted nominal group technique and vot-
ing, with consensus requiring ³ 80% agreement.

Results: Twenty (95%) experts responded to the first Delphi questionnaire and 21 (100%) to the second questionnaire.
Twenty-one physicians and 4 patients/caregivers attended the consensus meeting, all with equal votes. The group achieved
consensus for core (Table 1) and expanded (Table 2) data elements in the following areas: demographics, SLE history, co-
morbidities, family history, SLE classification criteria, visit data, laboratory testing, kidney biopsy data, disease activity mea-
surements, damage index, medications, and serious adverse events. In addition, consensus was achieved regarding fre-
quency of data collection (every 3 months + flare visits).

Conclusion: Standardized core and expanded datasets for registry-based international cSLE research were defined by
global expert consensus. These datasets consider unique aspects of children with SLE in a range of geographic and
resourced settings. The core and expanded datasets will facilitate international collaborative research for children and ado-
lescents with SLE worldwide.

Disclosure: R. Sadun, None; L. Lewandowski, None; A. Belot, SOBI, Novartis, Roche, Pfizer; E. Smith, None;
J. Cooper, None.
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Background/Purpose: The importance of patient-reported outcomes and health-related quality of life (HRQOL) is increas-
ingly recognized in healthcare. Adults with Systemic Lupus Erythematosus (SLE) have poor HRQOL, which is associated
with medication non-adherence and worse medical outcomes [1,2]. Studies suggest that young adults with SLE endorse
having limited physical and social capabilities, however, there is a paucity of research regarding HRQOL in children with
SLE [3, 4]. In this study we aimed to measure HRQOL in children with SLE, hypothesizing that those with worse HRQOL will
have higher disease activity.

Methods: A convenience sample of 19 children with SLE were consecutively recruited between 8/20/2019 and 3/31/2022.
Subjects completed the Patient global health assessment (PtGA) and pediatric Patient Reported Outcomes Measurement
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Information System (PROMIS) questionnaires [5]. PROMIS domains collected as both short forms (SF) and computer adap-
tive tests (CATS) were: Anxiety, Depression, Fatigue, Pain interference, Peer relationships, Physical activity, and Mobility;
each having a mean of 50 and a standard deviation (SD) of 10 for the general population [6]. The treating physician com-
pleted the Physician global health assessment (PhGA) and Systemic Lupus Erythematosus Disease Activity Index
(SLEDAI). Descriptive statistics was calculated. Using standard software, raw scores for PROMIS measures were converted
to T-scores. Spearman’s correlations were performed with statistical significance set to p< 0.05.

Figure 1. PROMIS Short Form Domains

Table 1. Patient Characteristics
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Results: In our population, median SLEDAI was 6 [IQR 4,12] indicating overall moderate disease activity. All PROMIS
domains were within 1 SD of the mean. All PROMIS SF and CATs for the same domain were strongly correlated (r ≥ 0.80,
p< 0.01, Table 3). PhGA was strongly correlated with SLEDAI (r = 0.75, p=0.00038), but did not correlate with any PROMIS
domains, aside from Peer Relationships. PtGA was strongly correlated with PROMIS Anxiety (r = -0.73, p = 0.00042), and
moderately correlated with Depression (r = -0.62, p = 0.00476), Pain interference (r = -0.51, p = 0.025), Peer relationships
(r = 0.48, p = 0.043), and Mobility (r = 0.56, p = 0.012), but was not correlated with additional PROMIS domains or SLEDAI
(Table 2). SLEDAI was not correlated with any PROMIS measuresConclusion: All PROMIS domains in our cohort were
within 1 SD of the mean, suggesting that HRQOL in children with SLE does not significantly differ from the general popula-
tion. The strong association between PROMIS SF and PROMIS CATS show that CATS are a reliable metric to assess
HRQOL. The correlations between Anxiety, Depression, Pain Interference, and Mobility PROMIS domains with the PtGA
suggest that the overall wellbeing of children with SLE may be particularly impacted by these four domains. There were no
significant correlations between the PROMIS measures and SLEDAI nor PhGA, suggesting that HRQOL is not related to dis-
ease activity in this population. This study is limited by small sample size in a single center; additional research is needed to
further characterize the HRQOL of children with SLE, including studies examining the drivers of high and low HRQOL as well
as ways to improve HRQOL in this population.

Disclosure: J. Samuels, None; R. Issa, None; L. Robinson, None; R. Trachtman, None.
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Background/Purpose: Eosinophilic fasciitis (EF) is a rare fibrosing disease. Since described in 1975, less than 30 pediatric
cases have been reported. EF presents with painful swelling and progressive skin induration causing peau d’ orange
appearance and the groove sign. Laboratory findings include elevated inflammatory markers, aldolase, eosinophils, and
immunoglobulin G. EF diagnosis requires biopsy or magnetic resonance imaging (MRI) indicating fasciitis. Risk factors for

Table 2. Spearman Correlation Coefficients comparing PROMIS Short Form Domains and Standard Instruments *bolded R value signifies p<0.05
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treatment resistance include concurrent morphea and pediatric age of onset. As triggers, presentation, treatment, and
course often differ between pediatric and adult patients, it is important to further characterize juvenile EF cohorts.

Methods: We report the demographics, clinical findings, pathology, MRIs, treatment, and outcomes for six patients with
juvenile EF. A retrospective chart review was performed for all patients diagnosed with EF at our institution between
November 2011- May 2022. Inclusion criteria included age at diagnosis < 18 years as well as EF confirmation by histology
and MRI (Figure 1).

Results: For our juvenile EF cohort, the majority were female (83%) (Table 1). There were 50% Hispanic and 50% non-
Hispanic patients. Age at diagnosis ranged from 4-16 years (median: 13) with associated follow-up ranging from 2 months
to 12 years. Duration of symptoms prior to diagnosis ranged from 1month to 1 year (median: 9 months). Associated medical
conditions included localized scleroderma (50%), Hashimoto’s thyroiditis, 22q11 deletion, and acquired hemophilia A. Most
patients presented with bilateral, progressive painful swelling and severe joint limitation mostly without any positive skin find-
ings; one patient presented with unilateral involvement. All patients presented with a positive prayer sign (Figure 2). Initial
treatment included corticosteroids and methotrexate. Other medications included hydroxychloroquine, immunoglobulin,
mycophenolate mofetil, rituximab, and tocilizumab. Two patients had relapse of both morphea and fasciitis. Now, 83% are
in remission with the remaining patient with resolved musculoskeletal symptoms and an improving factor 8 level after
2 months of treatment.

Conclusion: Juvenile EF can present with swelling and progressive induration without skin abnormalities. Unlike adult
cohorts, there were no underlying malignancies or associations with significant trauma. Previous juvenile EF cohorts have
described systemic involvement (hepatosplenomegaly, lymphadenopathy), which was not present within this cohort.
Although non-specific, the prayer sign could be a helpful clinical finding to identify juvenile EF leading to early recognition
and preventing long-term disabling outcomes.

Figure 1. Examples of eosinophilic fasciitis pathology and MRI findings. (A) Left lower leg muscle and fascia biopsy from patient 4 consistent with
eosinophilic fasciitis. Hematoxylin and eosin (H &E) section (magnification, x100) showing fascia with underlying muscle. The fascia shows thicken-
ing and inflammatory cell infiltration (many macrophages and lymphocytes, few plasma cells, and rare eosinophils). (B) MRI bilateral thighs with and
without contrast of patient 4 demonstrating extensive, symmetric fasciitis on STIR axial image.
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Table 1. Juvenile eosinophilic fasciitis cohort patient characteristics. Bolded laboratory values are elevated above reference ranges.
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Background/Purpose: Previous studies in juvenile dermatomyositis (JDM) have shown that patients from minoritized eth-
nicities and those with lower family income are more likely to have worse clinical outcomes. Patient-reported outcome mea-
sures (PROs) are valuable indicators of disease activity but are less well-studied in JDM. This study aimed to investigate
differences in clinical outcomes and PROs based on race and ethnicity at baseline and at 12 months, in a cohort of patients
enrolled in the Childhood Arthritis and Rheumatology Research Alliance (CARRA) registry.

Methods: This was a retrospective cohort study using data from children diagnosed with JDM and enrolled into the CARRA
Registry between February 2018 and November 2021, for whom data regarding race and ethnicity were available. The pri-
mary predictor was self-identified race and/or ethnicity. The primary outcome was the Patient/Parent Global Assessment
Score (PGA) as a dichotomous variable of score < /= 2 (lower disease activity) or > 2 (higher disease activity). Secondary
outcomes included proximal muscle weakness, elevated muscle enzymes, and PGA score at 12 months. Descriptive statis-
tics were used to summarize each variable, and demographic and baseline disease activity measures were evaluated across
racial and ethnic categories using Chi-squared and Kruskal-Wallis tests. Demographic variables with significant association
with race and ethnicity were included in a multivariate model analyzing PGA score greater than 2 at baseline.

Figure 2. Positive prayer sign at initial presentation in juvenile eosinophilic fasciitis. Here are examples of patients 3, 4, 5, and 6 demonstrating a
positive prayer sign at the initial diagnosis. The prayer sign is due to skin induration and fascial fibrosis leading to joint contractures and tendon
retraction.
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Results: 250 participants identified as Asian (5.6%), Black (11.2%), Hispanic (18.4%), or White (64.8%). Demographic char-
acteristics are listed in Table 1. A higher proportion of Black and Hispanic participants were in the lowest income brackets
(p = 0.04) (Table 1). At baseline, Asian, Black, and Hispanic participants were more likely to have proximal muscle weakness

Table 1: Baseline demographic characteristics by race and ethnicity *FPL = below the federal poverty limit (FPL) for a family of 4 in 2019, which
was approximately $25,750, per the US Census Bureau.
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Table 2: Baseline disease characteristics and patient-reported outcomes. *A physician global assessment (PhGA) or patient/parent global assess-
ment (PGA) score greater than 2 indicates worse disease activity. � CHAQ = Childhood Health Assessment Questionnaire; score range of 0 to
3, with higher scores indicating worse disease activity � Patient-Reported Outcomes Measurement Information System (PROMIS) measures
a. Pain Interference: patient-reported measurement of how much pain associated with activity impacts daily life, with a score range of 0 to 32, with
higher scores indicating worse disease activity b. Physical function –mobility: patient-reported measurement of mobility, with a score range of 0 to
32, with higher scores indicating worse disease activity c. Physical function – upper extremity: patient-reported measurement of degree of limita-
tion of physical function of the upper extremities, with a score range of 0 to 32, with higher scores indicating worse disease activity
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(p = 0.01) and elevated muscle enzymes compared to White participants (p = 0.04) (Table 2). Black participants had 3.1
times the odds of having a PGA > 2 at baseline compared to White participants (95% CI 1.2 to 7.8, p = 0.02). After adjusting
for age at diagnosis, income, education, and insurance status, this association was no longer statistically significant. White
participants tended to have lower PGA scores at baseline and at 12 months compared to Black and Asian participants.
However, PGA score at 12 months and change in PGA score over 1 year were not significantly different between racial
and ethnic groups (Figure 1).

Conclusion: In JDM participants enrolled in the CARRA Registry, Black and Hispanic participants tended to have lower
income and education levels. While Black participants had a higher odds of having worse PGA at baseline, this association
diminished after adjusting for age at diagnosis, income, education, and insurance status. Our study was limited by a smaller
proportion of participants from minoritized racial and ethnic groups. More research is needed to determine how patient out-
comes are influenced by social determinants of health, including income, education, and the effects of systemic racism, in
order to inform future interventions to improve health disparities.

Disclosure: R. Olveda, None; J. Neely, None; S. Kim, None.
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Figure 1: Change in median PGA score from baseline to 12 months by race and ethnicity
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Background/Purpose: Childhood onset SLE is an autoantibody mediated, multisystem disease which can include cardiac
manifestations. Because cardiac involvement can develop insidiously, an earlier review from our center suggested that rou-
tine echocardiogram (ECHO) screening could allow earlier recognition. We therefore implemented a quality improvement ini-
tiative with routine ECHO screening following diagnosis and then two yearly, or as indicated if abnormalities were identified.
The aim of this study is to determine the frequency and type of abnormal ECHO findings identified when testing performed as
routine screening or for clinical indication in children with SLE followed at BC Children’s Hospital and to determine the asso-
ciation with disease activity.

Methods: All children (< 18 years) diagnosed with SLE from 2005 to 2015 were identified from our records (cutaneous or
drug induced lupus were excluded). By chart review we collected all ECHO and EKG results and clinical data both at diag-
nosis and at time of ECHO testing including SLEDAI score and ESR as disease activity measures.

Results: 81 children with SLE were identified. At diagnosis, mean age was 13.4y; mean SLEDAI score was 13.2 (range
1-45), and mean ESR 56.3 (range 10-136); 98% (79/81) had at least one ECHO. The median interval from diagnosis to first
ECHO was 1.5m (range 0-32); the mean associated SLEDAI score was 9 (range 0-32) and ESR 42.3 (range 3-136). Initial
ECHO was requested routinely in 82% (65/79) and for clinical indication in 18% (14/79). Of the 23% (18/79) with abnormal-
ities, mean SLEDAI was 14.3 (range 1-32) and ESR 68 (range 7-136). Of the 77% (61/79) with no abnormalities, mean SLE-
DAI was 7.3 (range 0-32) and ESR 34.6 (range 3-122). ECHO abnormalities were found in 11% (7/65) of patients routinely
tested with no clinical indications and in 79% (11/14) with clinical indication. Abnormalities identified are shown in the table
and include pericardial effusion, thickened left ventricular wall likely SLE related and PFO and PDA, likely congenital.

62% (50/81) had at least two echocardiograms with median time interval from diagnosis to second ECHO 24.7m (range
0.3-71.7m). The mean SLEDAI at second ECHO was 4.9 (range 0-32), ESR was 20.4 (range 4-132). The mean SLEDAI
score of the 12 patients with an abnormal second ECHO was 7 with ESR 26.2. 6/12 (50%) did not have abnormalities on
initial ECHO; one of these was performed for clinical indication and showed a new abnormality. 2/12 had previous abnormal-
ity and were noted to have progressive worsening.
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Conclusion: Among children diagnosed with SLE, 23% were identified by ECHO with cardiac abnormalities; of these 61%
had a cardiac clinical indication for testing and 39% were tested as a ‘routine’ practice. The frequency of ECHO abnormal-
ities suggest testing soon after diagnosis may identify SLE and non-SLE abnormalities for comparison against future tests
done routinely, or for clinical indication and to determine evolution of changes. SLEDAI score and ESR were not predictive
of positive echocardiographic findings, though did tend to be higher than the entire group. This review may inform the utility
and optimal practice of echocardiographic screening in pediatric SLE.

Disclosure: A. Marsden, None; G. Tiller, None; A. Rivera, None; M. Rai, None; L. Tucker, None; J. Guzman, None;
K. Morishita, None; K. Houghton, None; S. Moodley, None; D. Cabral, None.

Abstract Number: 1385

Clinical and Serologic Characterization of Juvenile Systemic Sclerosis
Overlap Disease

Amanda Robinson and Kathryn Torok, Pediatric Rheumatology, Children’s Hospital of UPMC, Pittsburgh, PA

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (1360–1386) Pediatric Rheumatology – Clinical Poster II: Connective Tissue Disease
Session Type: Poster Session C
Session Time: 1:00PM–3:00PM

Background/Purpose: Juvenile systemic sclerosis (jSSc) is a systemic fibroinflammatory autoimmune disease character-
ized by skin fibrosis and multiple extracutaneous manifestations. A proportion of children with jSSc have overlap disease,
exhibiting features of other autoimmune diseases. There are no universally accepted classification criteria for this subset of
patients. Though data is limited, recent adult and pediatric studies suggest that overlap disease represents a distinct clinical
entity. This study evaluates the baseline clinical and serologic characteristics of patients with juvenile systemic sclerosis with
overlap disease as compared to those without overlap features.

Methods: A cross-sectional study was performed using baseline visit data from patients enrolled in the National Registry for
Childhood Onset Scleroderma (IRB PRO11060222), a prospective clinical and research registry of patients with juvenile-
onset scleroderma evaluated at a single tertiary care institution with an associated multidisciplinary jSSc clinic. All patients
fulfilled the 2013 ACR/EULAR criteria for SSc. Demographic, serologic, clinical, and laboratory data of interest were
extracted. A comparison between jSSc with overlap disease and those without overlap features was performed using chi-
square and Mann-Whitney U tests (significance defined a p < 0.05).

Results: Data for a total of 51 patients with jSSc were extracted. Of the jSSc patients that did not have overlap features
(n = 36 (71%)), 64% had diffuse cutaneous, 14% had limited cutaneous, and 22% had unclassified subtypes. Overlap dis-
ease was relatively common (n = 15 (29%)). Of those with overlap disease, myopathic features were common (Table 1).
One overlap disease patient had SLE and 2 patients had psoriatic arthritis. Patients with overlap disease were more likely
to be male (47%) and have any musculoskeletal involvement (100%), myositis (60%), weakness (60%), and Gottron papules
(40%) (p < 0.05). Autoantibody prevalence was significantly different between groups. Patients with overlap disease were
more likely to be U1-RNP or PM-Scl antibody positive (27% and 40% respectively), while patients without overlap features
were more likely to be Scl-70 positive (p < 0.05). Age at disease onset, age at baseline visit, race, modified Rodnan skin
score (mRSS), prevalence of other organ system involvement, and laboratory studies of interest were otherwise similar
between groups (Table 1).
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Conclusion: Results from a single center jSSc cohort demonstrate significant differences between patients with overlap dis-
ease and those without overlap features. Similar to previous studies, overlap disease was common, was associated with
more frequent musculoskeletal involvement, and had a unique autoantibody distribution. Interestingly, those with overlap
disease were also more likely to be male. Additional clinical and translational studies are needed to further characterize this
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unique subset of patients. Improved clinical and immunologic characterization of these patients will allow for diminished
diagnostic delay, focused evaluation and organ surveillance, and targeted therapeutics.

Disclosure: A. Robinson, None; K. Torok, None.
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Background/Purpose: Depression is a frequent symptom in childhood-onset SLE (cSLE), and is likely multifactorial. Exec-
utive function (EF) refers to conscious and volitional efforts to regulate emotion, cognition, and behaviour. Therefore, poor EF
skills are likely related to poor psychological wellbeing. However, although EF is also frequently impaired in cSLE, no
research has examined the relationship between EF and depression in cSLE. Similarly, despite evidence of a relationship
between health-related quality of life (HRQoL) and depression, the relationship between individual facets of HRQoL
(e.g., fatigue, pain interference, peer relationships) and depression is under-researched in cSLE. We examined the associa-
tion between depression, EF and HRQoL in cSLE.

Methods:We examined a cross-sectional sample of youth ages 12-17 years from a pediatric SLE outpatient clinic at a major
tertiary hospital between January 2020 and May 2022. Patients met ACR or SLICC classification criteria for SLE. Depression
symptoms were measured using the Beck Depression Inventory or Children’s Depression Inventory. The self-report version
of The Behavior Rating Inventory of Executive Function, Second Edition (BRIEF-2) was used to measure EF. Pearson correla-
tion was used to determine whether there was a relationship between depression scores and total scores of the BRIEF-2
(Global Executive Composite, GEC). The three indices that make up the BRIEF-2 (Behavior Regulation Index, BRI; Cognitive
Regulation Index, CRI; Emotion Regulation Index, ERI) were used for further analyses of EF. The fatigue, pain interference,
and peer relationships domains of the Patient-Reported Outcomes Measurement Information System (PROMIS) Pediatric Pro-
file 37 (PROMIS 37; a self-report measure) were used to measure HRQoL. Two separate multiple linear regression models
tested the association between depression and i) the three BRIEF-2 indices, and ii) three PROMIS measures for HRQoL.

Results: Twenty-eight youth (mean age 15.8 ± SD 1.5 years, 86% female, 75% self-identified as non-white) were included in
the analysis (Table 1). The mean ± SD depression score was 61.4 ± 15.5. The mean ± SD EF scores were 57.0 ± 12.3 for the
GEC and 53.8 ± 11.3 for the BRI, 56.3 ± 11.3 for the ERI, and 58.0 ± 13.2 for the CRI indices of the BRIEF-2. The mean ± SD
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HRQoL scores were 50.8 ± 12.3 for the fatigue, 44.3 ± 10.8 for the pain interference, and 48.9 ± 12.3 for the peer relationships
domains of the PROMIS 37. There was a significant correlation between depression and overall EF (GEC; r = .580, p = .003).
The first multiple regression (Table 2) revealed that the three EF indices predicted 37.1% of the variance in depression and the
model was significant, F(3, 20) = 3.930, p = .023. The second multiple regression (Table 2) revealed that the three facets of
HRQoL (fatigue, pain interference, peer relationships) predicted 43.3% of the variance in depression and the model was signif-
icant, F(3, 20) = 5.093, p = .0009. Fatigue alone added statistically significantly to the prediction (p = .004).

Conclusion: On average, depression was high, and was associated with poorer EF and higher levels of fatigue. Future
research should continue to examine the relationship between depression, fatigue and EF in cSLE.

Summary of the two regression analyses predicting depression in the sample of cSLE youth

Descriptive statistics of the sample of 28 cSLE youth
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Background/Purpose: ABP 501 is the first adalimumab biosimilar approved by the European Medicines Agency. A clinical
trial demonstrated biosimilarity between ABP 501 and the reference product (RP) in terms of efficacy, safety, and immuno-
genicity in adalimumab-naïve adult patients with moderate to severe rheumatoid arthritis (RA). We aimed to evaluate satis-
faction of patients currently treated with ABP 501 and assess reasons for switch from RP in the real-world setting for RA
and indications approved on the basis of extrapolation [ankylosing spondylitis (AS), psoriatic arthritis (PsA)].

Methods: Data were collected from the RA, AS, and PsA 2021 Adelphi Disease Specific Programmes (DSP™), a point-in-
time survey of physicians and their consulting patients conducted in France, Germany, Italy, Spain, and the United Kingdom.

Figure 1: Top 3 reasons for switch from RP to ABP 501 reported by physicians for (a) RA Switchers (n=63), (b) AS Switchers (n=80), (c) PsA
Switchers (n=173). Reported for switcher groups from multiple choice answer options that varied between indications and were not mutually
exclusive.
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Rheumatologists and dermatologists (PsA only) completed surveys detailing patient medical record data. Patients voluntarily
completed questionnaires regarding satisfaction with current treatment, Work Productivity and Activity Impairment (WPAI)
questionnaire and the Euro-QoL 5-dimension 5-level quality of life (EQ5D-5L) survey. Descriptive analyses were conducted
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for 2 patient groups: adalimumab-naïve users of ABP 501 as first advanced therapy (AT) (“Initiators”), and patients who
switched from RP (as first AT) to ABP 501 as current treatment (“Switchers”). All patients initiated ABP 501 after October
2018 (market availability) and were ≥18 years at data collection.

Results: A total of 1,025 patients across 3 indications (RA=413, AS=194, PsA=418) were included in the analysis, with major-
ity being Initiators. Patient demographic characteristics were slightly different between Initiators and Switchers within disease
cohorts (Table 1). Approximately 1/3 of all RA patients, almost all AS patients ( >97%) and most PsA patients ( >82%) were
receiving ABP 501 as monotherapy (Table 1). Among Initiators, median duration of ABP 501 treatment was similar across indi-
cations (RA: 12.3 months, AS: 10.7 months, PsA: 10.4 months). A much greater proportion of Initiators had mild disease at
time of reporting than at therapy initiation (RA, 77.1% vs. 8.6%; AS, 63.2% vs. 7.1%; PsA, 67.8% vs. 8.3%). Time on RP prior
to switch varied by disease indication (Table 1) but median duration of ABP 501 following switch was similar (RA: 12.4 months,
AS: 15.3 months, PsA: 14.1 months). Among Switchers, the proportion of patients with mild disease was larger at the time of
reporting than at ABP 501 initiation (RA, 84.1% vs. 52.4%; AS, 75.0% vs. 32.5%; PsA, 81.5% vs. 33.3%). The patient reported
outcomemeasures (PROMs) EQ5D-5L andWPAI were mostly similar at the time of reporting, regardless of indication and prior
exposure to RP. Both physicians and patients reported a high level of treatment satisfaction ( >86%) across all groups (Table 1).
Switch was mainly due to financial reasons or formulary driven switch (Figure 1).

Conclusion: Patient and physician satisfaction with ABP 501 in the real world was high for both Initiators and Switchers
across all 3 indications. The most frequently reported reasons for switch from RP to ABP 501 were financial and formulary
driven reasons.

Disclosure: R. Jin, Amgen;M. Hughes, None; E. Goddard, None; J. Piercy, Adelphi Real World; D. Courmier, None;
R. Meadows, None; W. Radziszewski, Amgen.
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Background/Purpose: The Rheumatic Disease Comorbidity Index (RDCI) was designed to quantify comorbidity burden for
risk stratification of health outcomes in patients with rheumatic disease. Developed from self-reported conditions and previ-
ously validated using ICD-9 codes, the RDCI has yet to be adapted to the ICD-10 coding system despite regular use for out-
comes research in rheumatology. We aimed to develop, and validate the performance of, an ICD-10 code list for the RDCI.

Methods: We defined ICD-9 and ICD-10 era cohorts spanning the transition from ICD-9 to ICD-10 within the Veterans
Affairs Rheumatoid Arthritis Registry, a multicenter prospective cohort of U.S. Veterans with RA. Comorbidities were
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collected from linked, national VA administrative data over a two-year period in both cohorts using existing ICD-9 codes and
a new ICD-10 code list generated from diagnosis crosswalks and clinical expertise. Over a subsequent two-year follow-up
period, MDHAQ scores were obtained from the registry and mortality was ascertained from linked VA death records.
ICD-9 and ICD-10 derived comorbidity frequencies and RDCI scores were compared using Cohen’s Kappa and Intraclass
Correlation Coefficients (ICC). The ability of the RDCI to improve the prediction of functional status and mortality was
assessed using multivariable regression models and goodness of fit statistics (AIC, QICu).

Results: The ICD-9 (n=1,082) and ICD-10 (n=1,445) cohorts were predominantly male (89%, 87%), Caucasian (77%, 74%),
and middle to older-aged (mean 67 years, 68 years). Mean (SD) RDCI scores were 2.95 (1.73) for ICD-9 and 2.93 (1.75) for
ICD-10 cohorts (Table 1). Among individuals observed during both ICD-9 and ICD-10 eras (n=862), RDCI scores had mod-
erate agreement (ICC 0.71 [0.68-0.74]). Prevalence of comorbidities were similar between coding systems with absolute dif-
ferences less than 4% (range: 0.3 to 3.9%). Myocardial infarction, hypertension, diabetes mellitus, depression, stroke, other
cardiovascular, lung disease, and cancer had moderate agreement or higher (range � : 0.47 to 0.84), while fracture and ulcer/
stomach problem had slight and fair agreement ( � =0.13; � =0.27) (Table 1). Higher RDCI scores were associated with a
greater risk of death, and model performance improved with the addition of the RDCI score in both ICD-9 and ICD-10
cohorts (Table 2). The reduction in AIC (better model performance) was greater in the ICD-10 cohort than ICD-9 (fully
adjusted models -23.02 vs. -1.11). Higher RDCI scores were also associated with worse functional status (Table 3). A
greater reduction in QICu (better model performance) was seen in the ICD-10 than the ICD-9 cohort with the addition of
the RDCI scores to the models predicting MDHAQ (fully adjusted models -60.79 vs. -21.09).

Conclusion: The newly proposed ICD-10 codes for the RDCI generated comparable RDCI scores and chronic disease
prevalence estimates to those derived from previously validated ICD-9 codes. RDCI scores calculated using ICD-10 codes
are highly predictive of functional status and mortality, comparing favorably to scores based on ICD-9 codes. The proposed
ICD-10 codes for the RDCI can be used in outcomes research spanning the ICD-10 era.

Disclosure: A. Dolomisiewicz, None;H. Ali, None; P. Roul, None; Y. Yang, None;G. Cannon, None; J. Baker, Bristol
Myers Squibb, Pfizer, CorEvitas LLC, Burns-White, LLC, RediTrex; T. Mikuls, Gilead Sciences, Bristol-Myers Squibb,
Horizon, Sanofi, Pfizer Inc; K. Michaud, None; B. England, Boehringer-Ingelheim.
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Background/Purpose: The prognosis of rheumatoid arthritis (RA) is highly variable across patients (P.) and difficult to pre-
dict. Usual risk factors, e.g., radiological joint damage, increased CRP and ACPA positivity lack sensitivity. Biochemical
markers of cartilage degradation may improve prediction, but sensitive biological indicators of synovial metabolism are lack-
ing, although synovial inflammation is a major driver of disease progression. The aim of this study was to investigate the value
of serum HELIX-III, a new ELISA-based biochemical marker of synovial collagen degradation, to predict progression of joint
damage in a prospective longitudinal cohort of P. with early arthritis.

Methods: Patients from the prospective ESPOIR French cohort included 788 P. with definitive or probable clinical diagnosis
of RA or a diagnosis of undifferentiated arthritis with potential for progression to RA. All P. presented with swelling of two or
more joints, 6 weeks to 6 months symptom duration and no previous treatment with DMARD or glucocorticoids. Hand and
feet radiographs were obtained at baseline and after 1- and 5-year follow-up and scored centrally for bone erosion, joint
space narrowing (JSN) and total damage by the modified van der Heijde Sharp scoring method. Progression was defined
as an increase of 1 or 5 unit(s) between baseline and 1 or 5 years, respectively. The association between baseline serum
HELIX-III levels (SD standardized continuous values or in quintiles) and progression was assessed by logistic regression.

Results: At baseline, serum Helix-III levels were higher in ACPA positive P. and those with RA (p=0.0001). They were posi-
tively correlated with DAS28-VS (p< 0.0001), CRP (p< 0.0001) and erosion score (p=0.017). The table shows the 5-year rel-
ative risk (RR) and 95 % CI of progression for each SD increase of baseline Helix-III levels.

When P. were categorized in quintiles (Q) of Helix-III levels, P. in the highest Q had a 5-year fully adjusted RR (95% CI) of total
damage progression of 2.45 (1.36-2.44) compared to P. in the four other Q. Patients with erosion at baseline had a corre-
sponding RR of progression of 2.09 (1.24-3.33) vs P. with no erosion. Subjects with both high Helix-III and erosion had a
RR of 4.75 (1.47-15.3) indicating an additive effect of the two predictors. When analyses were restricted to P. with RA, the
5-yr fully adjusted RR (95%CI) of total damage progression was 1.49 (1.13-1.97) for each SD increase in Helix-III. At 1 year,
HELIX-III was also associated with the risk of erosion progression [RR (95% CI) per SD increase: 1.60 (1.16-2.20) after full
adjustment].

5-year progression in RR (95% CI) of progression for each SD increase of baseline HELIX-III
Adj. for gender, BMI, RA diagnosis Additionally adj. for ACPA, DAS28, CRP

Erosion 1.55 (1.12-2.14) 1.51(1.00- 2.30)
JSN 1.54(1.14-1.74) 1.27 (0.97-1.65)
Total damage 1.51(1.21-1.87) 1.34 (1.01-1.76)
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Conclusion: Increased serum Helix-III is consistently associated with a higher short and long-term risk of progression, inde-
pendently of major risk factors, in P. with early arthritis. Serum Helix-III may be useful- in association with other risk factors
such as erosion- to identify P. with early arthritis at higher risk.

Disclosure: P. Garnero, None; E. Gineyts, None; J. Rousseau, None; P. Richette, AbbVie, Amgen, Biogen, Bristol
Myers Squibb, Celgene, Eli Lilly, Janssen, Novartis, Pfizer, Roche, Sanofi-Aventis, UCB; J. SELLAM, None;
R. Chapurlat, Novartis, Pfizer.
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Background/Purpose: Rheumatoid arthritis (RA) predisposes to the development of other chronic conditions such as oste-
oporosis, cardiovascular disease, and lung disease. Previously, we used unsupervised machine learning and real-world data
to derive novel patterns of multimorbidity that were overrepresented in patients with RA and included mental health and sub-
stance abuse, cardiovascular, metabolic, and chronic pain multimorbidity. The prognostic value of these multimorbidity pat-
terns for RA-related outcomes is unknown.

Methods:We performed a cohort study using the Veterans Affairs Rheumatoid Arthritis (VARA) Registry, a multicenter, pro-
spective RA cohort. The presence of forty-four chronic conditions was assessed through diagnostic codes from outpatient
and inpatient encounters using linked administrative data. Patients were then assigned the previously identified multimorbid-
ity patterns based on these conditions prior to enrollment. Additionally, we assessed the number of unique multimorbidity
patterns present in each patient. RA disease activity (28-joint Disease Activity Score [DAS28]) and functional status (multidi-
mensional Health Assessment Questionnaire [MDHAQ]) were collected longitudinally per routine care and averaged over
each year of follow-up. Associations of these patterns with DAS28, MDHAQ, and individual RA disease activity measure
components over up to 5-years of follow-up was determined using generalized estimating equations (GEE) adjusting for rel-
evant covariates such as demographics, smoking status, RA autoantibodies, and medications. Interaction terms tested
between multimorbidity patterns and follow-up duration were not significant (all p >0.20).

Results: Results: We studied 2,941 RA patients, of which the majority were male (88.4%), had a smoking history (79.3%),
and RF or anti-CCP seropositive (85.8%). The metabolic multimorbidity pattern was most frequent (64.2%), followed by
chronic pain (48.6%), mental health and substance abuse (23.2%), and cardiovascular multimorbidity (12.4%). Patients with
mental health and substance abuse, cardiovascular, and chronic pain patterns of multimorbidity had higher DAS28 and
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MDHAQ values throughout follow-up (Figure 1). Similar findings were observed with the Clinical Disease Activity Index (-
Table 1). Metabolic multimorbidity was not associated with DAS28 or MDHAQ. A greater number of multimorbidity patterns
was associated with higher DAS28 and MDHAQ scores (p trend < 0.001 for both, Figure 2). Mental health and substance
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abuse as well as chronic pain multimorbidity tended to be associated with patient and provider global scores and tender joint
count (Table 1). The cardiovascular pattern of multimorbidity was associated with provider global scores, tender and swol-
len joint count, and acute phase reactants.
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Conclusion: The presence of mental health and substance abuse, chronic pain, and cardiovascular patterns of multimor-
bidity was associated with higher RA disease activity and poorer functional status in RA. Identifying and addressing these dif-
ferent patterns of multimorbidity as part of holistic care may facilitate achievement of RA treatment targets and improve long-
term patient outcomes.

Disclosure: S. Dutt, None; P. Roul, None; Y. Yang, None; K. Michaud, None; B. Sauer, None; G. Cannon, None;
J. Baker, Bristol Myers Squibb, Pfizer, CorEvitas LLC, Burns-White, LLC, RediTrex; J. Curtis, Amgen, Bristol-Myers
Squibb (BMS), CorEvitas, IlluminationHealth, Janssen, Lilly, Myriad, Novartis, Pfizer, Sanofi, UCB, Aqtual, Bendcare,
FASTER, GlaxoSmithKlein (GSK), Labcorp, Scipher, Setpoint, United Rheumatology, AbbVie, ArthritisPower;
T. Mikuls, Gilead Sciences, Bristol-Myers Squibb, Horizon, Sanofi, Pfizer Inc; B. England, Boehringer-Ingelheim.
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Background/Purpose: Rheumatoid arthritis (RA) is a chronic inflammatory disease. Patients with RA are at risk of acceler-
ated cardiovascular disease (CVD). The purpose of this study was to determine whether patients with RA were appropriately
being screened for CVD risk and whether they were adequately treated with lipid lowering agents. The European League
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Against Rheumatism (EULAR) recommends CVD risk screening once every 5 years in patients with RA. Currently there are
no definite guidelines from American College of Rheumatology (ACR).

Methods: Electronic medical records (EMR) of patients with a diagnosis of RA were reviewed from years 2016-2021. Data
were obtained on concomitant cardiovascular risk factors including tobacco use, hypertension, diabetes, chronic kidney
disease and diagnosis of primary cardiovascular disease. Atherosclerotic Cardiovascular Disease (ASCVD) risk scores were

Two-tailed chi Square p value: ASCVD score < 7.5 vs 7.5-20: < 0.00001,
ASCVD < 7.5 vs >20: < 0.00001,
ASCVD > 20 vs 7.5-20: 0.707584
Table 1. Rheumatoid Arthritis patients with lipid profiles. ASCVD scores and statin use in 651 patients who had data available for calculation

Figure 1. Percentage of Rheumatoid patients with concomitant cardiovascular risk factor
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calculated for all the patients between the ages of 40-75 who had the required data available in their charts including blood
pressure measurements, use of antihypertensive therapy, lipid profile and smoking status.

Results: EMR of 8658 patients were reviewed. Only 2172 had a lipid profile within last 3 years. ASCVD scores were calcu-
lated for 651 patients. Out of these, 327 ( >50%) had an ASCVD score > 7.5 %. Out of these 327, only 105 were on a statin.
38.5 % of the patients had an elevated ASCVD score >20%. The statin use was increased with ASCVD scores between
7.5% and 20% over those with scores < 7.5 % (p=0.00001; Table 1). Surprisingly, statin use was not increased in patients
with ASCVD scores > 20% over those with scores between 7.5% and 20% (Table 1). Additionally, our analysis revealed that
concomitant risk factor for cardiovascular disease were common in patients with RA. Hypertension was the most common
CVD risk factor in our RA cohort (48.7%; Figure 1).

Conclusion:We identified that majority of RA patients have concomitant cardiovascular risk factors, hypertension being
the most prevalent one, followed by diabetes mellitus and chronic kidney disease. More than half of our cohort had an
elevated ASCVD score. The findings suggest that risk stratification for CVD with lipid profiles and ASCVD scores is
underutilized and statin use is suboptimal in this RA population despite having an accelerated risk of cardiovascular dis-
ease. We propose an EMR alert to obtain lipid profiles for risk stratification and to consider statin use in RA patients with
ASCVD scores > 7.5.

Disclosure: T. Munawar, None; F. Khokhar, None; A. Perl, None.
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Reported DAS28 in Remote Electronic Monitoring During the COVID-19
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Pre-Pandemic
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Background/Purpose: During the COVID-19 pandemic, asynchronous consultations were introduced due to the signifi-
cant backlog of patients with Rheumatoid arthritis awaiting clinical review. PROMs including Self-Reported Disease Activity
Score-28 (SR-DAS28), Rheumatoid Arthritis Impact of Disease (RAID), Routine Assessment of Patient Index Data 3 (RAPID-
3) and weighted RAPID-3 (RAPID-3 score divided by three) were assessed and compared with pre-pandemic clinician-
assessed DAS28-CRP for the same patients. Furthermore, we evaluated whether moderate/high disease activity resulted
in an appointment within three months, a measure of poor outcome.

Methods: We analysed the data pre-pandemic, from 01/01/2019-31/12/2020, and during pandemic from
01/11/2020-31/12/2021. During the pandemic, pre-clinic electronic surveys used for remote consultations were sent to
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patients. The data was passed into a secure database for calculation of PROMs. Statistical analysis comparing PROMs was
performed using Pearson correlation coefficient.

Results: Out of 151 patients with RA, 72% reported moderate/high disease activity according to RAPID-3, whereas no
patient was in remission (Figure 1). Notably, 16 out of 28 patients who were previously in remission according to pre-
pandemic DAS28-CRP had moderate disease activity intra-pandemic. However, weighted RAPID-3 characterised 96.7%
of patients as being in remission or having low disease activity (Figure 1). Disease activity according to RAID was more evenly
distributed; 55% of the cohort exhibited moderate/high disease activity (Figure 1).

Figure 1: Disease activity of patients with Rheumatoid Arthritis according to pre-pandemic DAS28-CRP and intra-pandemic PROMS (SR-DAS28,
RAPID-3, Weighted RAPID-3 and RAID)

Figure 2: Correlation between RAPID-3 and RAID in patients with Rheumatoid Arthritis during the pandemic

2741



We showed a significant correlation between RAPID-3/weighted RAPID-3 and RAID (r=0.69, p< 0.001) (Figure 2); especially
when RAPID-3 ≤15 (and weighted RAPID-3 ≤5) (r=0.84, p< 0.001). Self-Reported DAS28 did not correlate strongly with
either RAID (r=0.22, p=0.0079) or RAPID-3 (r=0.21, p=0.013).

54% of patients with moderate/high disease activity according to RAID (n=83) and 49% according to RAPID-3 (n=110)
required review within three months (Figure 3). Four out of five patients with moderate/high weighted RAPID-3 scores
required a follow-up within three months (Figure 3).

Conclusion: RAID and RAPID-3 correlate particularly strongly at low disease activity. SR-DAS28 is not effective in indicating
RA disease activity. RAPID-3 and weighted RAPID-3 skewed the cohort towards high disease activity and remission respec-
tively. Conversely, RAID provides a more even distribution of patients across different disease activity statuses. Moderate to
high weighted RAPID-3 scores were the best predictors for poor outcome (appointment within three months).

Disclosure: M. Mirza, None; K. Song, None; M. Ashraf, None; A. Soni, UCB, Pfizer; J. Jackman, None;
R. Luqmani, None.

Abstract Number: 1393

Lung Involvement in Early Rheumatoid Arthritis, Interim Analysis of the
FINDRA Prospective Study

Marie Doyen1, Marie Perrot2, Benoit Ghaye3, Emilie Sapart1, Deniz Zan3, Aleksandra avramovska1, Tatiana Sokolova4,
maria stoenoiu1, sandra koenig2, antoine froidure2 and Patrick Durez5, 1Rheumatology department, Cliniques
Universitaires Saint-Luc, Brussels, Belgium, 2Pulmonology department, Cliniques Universitaires Saint-Luc, Brussels,
Belgium, 3Radiology department, Cliniques Universitaires Saint-Luc, Brussels, Belgium, 4Institut de Recherche
Expérimentale et Clinique, Université Catholique de Louvain, Brussels, Belgium, 5Institute de Recherche Expérimentale
et Clinique (IREC), Cliniques Universitaires Saint-Luc - Université Catholique de Louvain (UCL), Brussels, Belgium

Figure 3: Requirement for appointments within three months for patients with moderate/high Rheumatoid Arthritis disease activity during the
pandemic
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Background/Purpose: The prevalence of lung involvement in rheumatoid arthritis (RA) remains elusive. We set up a pro-
spective study to detect ILD, bronchiolitis and nodules in early RA.

Methods: The Factors of ILD in Newly Diagnosed RA (FINDRA, NCT04002765) study is a prospective trial. We proposed
inclusion to patients with a newly diagnosed RA according to ACR/EULAR criteria. We defined early disease as symptoms
present for at least 1 year and maximum 10 years. After informed consent, patients underwent full respiratory evaluation
consisting of an environmental questionnaire, HRCT with expiratory acquisition and pulmonary function tests (PFT). HRCT
were centrally reviewed for the presence of ILD (primary outcome), expiratory trapping and nodules (secondary outcomes).

Results: As of October 31st 2021, 245 patients had been included. We excluded 32 patients from the present analysis due
to pending exams (HRCT and/or PFT). 148 (59%) of the 213 patients were females. 99 (53%) were ex or current smokers,
with a median of 20 pack-years. The average age of the population is 54.8 years, DS±14.0; with mean disease duration of
6.3 years, DS±3.4; the mean DAS28-CRP is 2.17, DS±0.89 and the mean HAQ is 0.58, DS±0.63. 70.5% of the patients
are positive for ACPA antibodies. 34 (16%) were exposed to a toxic. ILD was detected in 25 patients (12%). RA-ILD patients
were significantly older (68 vs 54.5, P< 0.0001) and 48% were male. The RA disease activity score (DAS28-CRP) was sta-
tistically higher in RA-ILD patients (2.55 vs 2.12, P=0.028). Median DLCO was lower in RA-ILD (71% vs 84%, P=0.0003).
Air trapping consistent with bronchiolitis was present in 123 patients (58%). Patients with trapping were older (57 vs
49, P< 0.0001). Neither sex nor smoking was related to the presence of air trapping. Finally, 23 patients (11%) had at least
one nodule detected on HRCT.

Conclusion: In this interim analysis, we detected RA-ILD and signs of bronchiolitis in 12 and 58% of patients, respectively.
Age was a risk factor for both, ILD was associated with male gender and higher DAS score.

Disclosure: M. Doyen, None; M. Perrot, None; B. Ghaye, None; E. Sapart, None; D. Zan, None; A. avramovska,
None; T. Sokolova, None;m. stoenoiu, None; s. koenig, None; a. froidure, None; P. Durez, AbbVie, Galapagos, Lilly.
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Brussels Cohort

Laura Bricman1, Emilie Sapart2, Tatiana Sokolova3, Aleksandra avramovska2 and Patrick Durez4, 1Cliniques
Universitaires Saint-Luc – Université Catholique de Louvain (UCL) – Institut de Recherche Expérimentale et Clinique
(IREC), Rheumatology, Brussels, Belgium, 2Rheumatology department, Cliniques Universitaires Saint-Luc, Brussels,
Belgium, 3Institut de Recherche Expérimentale et Clinique, Université Catholique de Louvain, Brussels, Belgium,
4Rheumatology, Cliniques Universitaires Saint-Luc – Université catholique de Louvain (UCLouvain) – Institut de
Recherche Expérimentale et Clinique (IREC), Brussels, Belgium
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Background/Purpose: Early RA patients (ERA pts) often present with different areas of joint involvement, but limited data
exist to identify which specific joint locations may be indicative of greater disease severity. This analysis investigated the
baseline (BL) prevalence of swelling in individual joint locations and their possible association with disease characteristics
and prognostic factors in a cohort of ERA pts.

Methods: This analysis was based on data from the ERA UCLouvain Brussels cohort in which patients were included
according the ACR/EULAR 2010 criteria, naïve to DMARDs and followed in our daily clinic. The physician assessed preva-
lence of baseline individual swollen joint status (present, absent) through a physical examination. The joint count includes
44 joints. Similarly, all patient and RA characteristics were analyzed. The association between BL swelling and disease char-
acteristics was investigated for each individual joints.

Results: 453 ERA pts were analyzed, BL swelling was most frequently observed in the wrist (71.1%) followed by IPP 3 and
2 joints (52.5 and 50.1%). MTP4 et 5 was more present in younger and MCP 2-4 in older patients*. BL swelling in the large
size joint (knee, elbow, shoulder and ankle), in the medium size joint (wrist) and the small size joint (only MCP3, IPP 1, 2 and
MTP5) was highly associated with higher DAS28 (CRP)*. Pts with BL swelling MCP1, 3, 4 ; MTP 1,2, 5 was associated with
erosive disease*. In contrast, swelling of the knee was correlated with non erosive and also seronegative RA*. Swelling of
many joints locations (knee, shoulder, ankle, MCP 1-5, MTP1, 5 and IPP 1, 2) were correlated significantly with a higher
HAQ*. Only swelling of MTP1, 2, 5 was associated with the presence of ACPA antibodies*. No difference was observed
for smoking habits and gender.(*) - p≤0.001.

Conclusion: In our cohort of ERA, small joints swelling was associated with erosive and seropositive RA (only MTP). Swell-
ing of the large joint and the wrist seems to be associated with higher disease activity. In ERA, a difference in joint location
presentation may identify pts with poor prognostic factors to be eligible for an intensive treatment or a personalized treat-
ment approach. Further analysis are planned to analyze the correlation with erosion in each joint location and response to
Methotrexate.

Disclosure: L. Bricman, None; E. Sapart, None; T. Sokolova, None; A. avramovska, None; P. Durez, AbbVie, Gala-
pagos, Lilly.
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Background/Purpose: Since 2010, biological disease-modifying antirheumatic drugs (bDMARDs) have been the dominant
mode of treatment for rheumatoid arthritis (RA). However, the safety of DMARDs, such as tumor necrosis factor inhibitors
(TNFis) and Janus kinase inhibitors (JAKis), in treating patients with RA is a concern. We compared the safety outcomes of
JAKis and TNFis in RA patients in clinical settings.

Methods: Patients diagnosed with RA between 2015 and 2017 were identified from the Taiwan National Health Insurance
Research Database and followed till 2018. Propensity score stabilized weighting (PSSW) was used to balance the baseline
characteristics of the JAKis and TNFis groups. The incidences of safety outcomes, namely cardiovascular (CV) events,
tuberculosis (TB), total hip replacement (THR), total knee replacement (TKR), and all-cause mortality, were compared
between the two study groups.

Results: A total of 3,179 patients with RA who were administered JAKis (n = 822) and TNFis (n = 2,357) were included in this
study. The mean follow-up duration was 2.02 years in the JAKis group and 2.10 in the TNFis group. All-cause mortality had
the highest incidence rate, followed by TKR, THR, CV events, and TB. A lower incidence rate of the study outcomes was
observed in the JAKis group than in the TNFis group but without statistical significance.

Conclusion: Comparable safety issues and mortality rates were observed for JAKis and TNFis in RA patients treated in real-
world settings.
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Disclosure: Y. Fang, None; L. See, None.
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Risk of Hospitalized Infections in Older Elderly Rheumatoid Arthritis
Patients Treated with Biological/Targeted Synthetic DMARDs: Evaluation
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Rheumatology, Department of Internal Medicine, Tokyo Women’s Medical University School of Medicine, Tokyo, Japan,
2Department of Rheumatology and Clinical Immunology, Wakayama Medical University, Wakayama, Japan,
3Department of Public Health and Epidemiology, Meiji Pharmaceutical University, Tokyo, Japan, 4Department of Health
Economics & Outcomes Research, Graduate School of Pharmaceutical Sciences, The University of Tokyo, Tokyo, Japan;
Unit of Public Health and Preventive Medicine, Yokohama City University of Medicine, Kanagawa, Japan, 5Medilead Inc.,
Tokyo, Japan; Department of Health Economics and Outcomes Research, Graduate School of Pharmaceutical Sciences,
University of Tokyo, Tokyo, Japan; Healthcare Consulting Inc., Tokyo, Japan, Shinjuku-ku, Japan, 6Medilead Inc., Tokyo,
Japan, Shinjuku-ku, Japan, 7Chugai Pharmaceutical Co., Ltd., Chuo-ku, Tokyo, Japan, 8Inflammation and Immunology,
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Background/Purpose: Safety evidence of biological or targeted synthetic DMARDs (b/tsDMARDs) is still insufficient in older
elderly ( >=75 years old (y/o)) patients with rheumatoid arthritis (RA) , who are usually excluded from randomized clinical tri-
als. In superaged societies, accumulation of safety data in the real world, especially those of infectious events, is one of the
most pressing challenges. We therefore compared risks of hospitalized infections (HIs) across b/tsDMARDs in patients with
RA in various age groups.

Methods: A retrospective longitudinal population-based study was conducted using a Japanese claims data provided by
Medical Data Vision Co., Ltd. (Tokyo, Japan). We defined individuals as users of b/tsDMARDs if they met all of the following:
1) having at least one ICD10 code (M05 or M06 [excluding M06.1]); 2) having at least one prescription of b/tsDMARDs
between October 10, 2014 and February 28, 2019; 3) having data prior to 12 months before the index month (baseline).

Table 1. Risk of hospitalized infections in RA patients ≥75 years old † b/tsDMARDs used in <50 cases were not analyzed. S.D, standard deviation;
RR, risk ratio; 95% CI, 95% confidence interval
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The index month was defined as the first month of the prescription of b/tsDMARDs during the above term. Patients were
excluded from the study population if they had a claim of at least one of the diseases except for RA with indications of
b/tsDMARDs during the baseline. Patients were followed from the index month until the last exposure to b/tsDMARDs
started in the index month, date of loss of follow-up, or the end of follow-up (February 2019), whichever came first. HIs were
defined by ICD10 code with one prescription of predefined drugs for each infection during hospitalizations. Some of HIs
were defined by ICD10 code alone. To compare the risk of HIs across b/tsDMARDs, adjusted risk ratios (aRRs) with 95%
confidence intervals (95% CI) adjusted for sex, age, year of treatment start, comorbidity, glucocorticoids use, methotrexate
use, and treatment duration were calculated using a Poisson regression model. Multivariable analyses were conducted in
the patients ≥75 y/o, ≥65 and < 75 y/o, and < 65 y/o separately.

Results: Of 5506 patients enrolled, 2265 (41.2%), 1709 (31.0%), and 1532 (27.8%) were < 65, 65–74, and ≥75 y/o,
respectively. Crude incidence rates of HIs (/100PY) were 3.99, 7.27, and 10.77 for < 65, 65–74, and ≥75 y/o, respectively.
Among patients ≥75 y/o, aRRs (95% CI) of each bDMARD vs tocilizumab (TCZ) for HIs were as follows: etanercept 2.40
(1.24–4.61); adalimumab 1.90 (0.75–4.83); golimumab 1.21 (0.66–2.23); and abatacept 0.89 (0.49–1.62) (Table 1). For
the analysis by drug mechanism of action, aRRs of other bDMARDs groups vs IL-6 inhibitors for HI in patients ≥75 y/o did
not show a noticeable increase or decrease (Table 2). In patients < 65 years old, aRR of etanercept vs TCZ for HI was
0.30 (0.11–0.85). aRRs of other b/tsDMARDs vs TCZ for HI in patients < 65 y/o and of all b/tsDMARDs in patients aged
65–74 y/o as well as overall population did not show a noticeable increase or decrease.

Conclusion: In patients with RA ≥75 y/o, the risk of HIs in patients treated with TCZ was not different from patients treated
with adalimumab, golimumab and abatacept, and lower than patients treated with etanercept.

Disclosure: M. Harigai, AbbVie Japan GK, Asahi Kasei Corp., Astellas Pharma Inc., Ayumi Pharmaceutical Co., Boeh-
ringer Ingelheim Japan, Inc., Bristol-Myers Squibb(BMS), Chugai Pharmaceutical Co., Ltd., Daiichi-Sankyo, Inc., Eisai
Co., Ltd., Eli Lilly Japan K.K., Kaken Pharmaceutical Co., Ltd., Kissei Pharmaceutical Co., Ltd., Mitsubishi Tanabe
Pharma Co., Mochida Pharmaceutical Co., Ltd., Nippon Kayaku Co., Ltd., Nippon Shinyaku Co., Ltd., Pfizer Japan
Inc., Taisho Pharmaceutical Co., Ltd., Teijin Pharma Ltd., UCB Japan Co., Ltd., Viatris Japan; T. Fujii, Chugai Pharma-
ceutical Co., Ltd., Pfizer, Abbvie G.K., Mitsubishi Tanabe Pharma Co., Janssen Pharmaceutical K. K., Ono Pharmaceu-
tical Co., Ltd.; R. Sakai, Chugai Pharmaceutical Co., Ltd., Chugai Pharmaceutical Co., Ltd., Nippon Kayaku Co., Ltd.,
Ayumi Pharmaceutical Co., Asahi Kasei Corp., Taisho Pharmaceutical Co., Ltd., Mochida Pharmaceutical Co., Ltd.;
A. Igarashi, Abbott Japan Inc, Chugai Pharmaceutical Co., Ltd., Abbvie G.K., Becton Dickinson and Company,
Creative-Ceuticals Inc., Eli Lilly Japan K.K., Gilead Sciences K.K., Intuitive Surgical G.K., Milliman Inc., Pfizer Inc.,
Sanofi Pasteur Inc., Terumo Corporation, Astellas Pharma Inc., CSL Behring Japan Inc., FUJIFILM Corporation, Sanofi
K.K., Takeda Pharmaceutical Co., Ltd.; A. Shoji, None; H. Yamaguchi, None; K. Iwasaki, None;M. Makishima, Chu-
gai Pharmaceutical Co., Ltd.; A. Yoshida, Chugai Pharmaceutical Co., Ltd.; N. Okada, Chugai Pharmaceutical Co.,

Table 2. Risk of hospitalized infections in RA patients ≥75 years old by drug mechanism of action † Each b/tsDMARDs category used in <50
cases were not analyzed. S.D, standard deviation; RR, risk ratio; 95% CI, 95% confidence interval
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Ltd.; K. Yamashita, Chugai Pharmaceutical Co., Ltd.; Y. Kawahito, Abbvie G.K., Ayumi Pharmaceutical Co., Asahi
Kasei Corp., Astellas Pharma Inc., AstraZeneca, Boehringer Ingelheim Japan, Inc., Bristol-Myers Squibb(BMS), Chugai
Pharmaceutical Co., Ltd., Daiichi-Sankyo, Inc., Eisai Co., Ltd., Eli Lilly Japan K.K., GlaxoSmithKlein(GSK), Janssen
Pharmaceutical K.K., Novartis International AG, Pfizer Japan Inc., Mitsubishi Tanabe Pharma Co., Nippon Shinyaku
Co., Ltd., Taisho Pharmaceutical Co., Ltd., Teijin Pharma Ltd., Torii Pharmaceutical Co., Ltd., Viatris Inc..
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Background/Purpose: Rheumatoid Arthritis (RA) is a systemic, inflammatory disease, and its burden extends beyond joint
disease. RA is not commonly associated with central nervous system and brain changes. However, there is some evidence
suggesting that there is a link between RA and cognitive impairment. There is limited information available in the literature
regarding the prevalence, as well as the clinical and sociodemographic factors, that may contribute to cognitive dysfunction
in RA. Reports of an association between disease activity in RA and cognitive dysfunction are inconsistent. This study aimed
to evaluate the rate of patient-reported cognitive dysfunction and its association with disease activity using a very large, inde-
pendent US registry.

Methods: We utilized data from the CorEvitas RA registry. A cross-sectional analysis used the latest patient visit available
from 1/1/2011 to 12/31/2019 with information on the Clinical Disease Activity Index (CDAI), problems thinking, age and gen-
der. The association of CDAI with patient- reported cognitive dysfunction (responded “yes” to the question asking if they had
“problems with thinking”) was estimated using logistic regression models controlling for sociodemographic (age, gender,
race, education, insurance), comorbidity (diabetes mellitus, fibromyalgia, body mass index, smoking, alcohol use), RA dis-
ease characteristics (disease duration, disability) and medication use (prednisone, NSAID, narcotic, biologic, tsDMARD
and MTX). We further examined whether the relationship between disease activity and cognitive dysfunction varied based
on patients age (< 55 vs ≥ 55 years) testing the moderating effect using a likelihood ratio test.

Results: A total of 3,041 of 33,537 patients (9.1%), reported cognitive dysfunction (Table 1). Those who reported cognitive
dysfunction were more likely to be women (84.1% vs. 76.5%, p< 0.001), younger (60.7 vs. 62.5 years, p< 0.001), disabled

Table 1: Rates of Cognitive Dysfunction and CDAI Disease Activity Category
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(28.7% vs. 12.0%, p< 0.001), and have a higher mean CDAI 16.2 (SD: 12.5) vs 10.1 (SD: 10.8, p< 0.001). The adjusted
odds ratio (OR) for low, moderate, and severe disease activity vs remission was 2.17 [95%CI: 1.88-2.50], 3.25 [95% CI:
2.82-3.75] and 3.83 [95%CI: 3.29-4.47] respectively (Table 2). Age had a moderating effect with the association of disease
activity and self-reported cognitive dysfunction more pronounced in those aged < 55. The ORs for low, moderate, and
severe disease activity were 3.29, 5.59, 5.76 respectively in age < 55 vs 1.90, 2.67, 3.37 respectively in age ≥ 55
(p=0.0001) (Figure 1).

Conclusion: Increasing disease activity is associated with a higher likelihood of reporting cognitive dysfunction. The effect
was more pronounced in younger as opposed to older RA patients. The predominance of reported cognitive issues in youn-
ger patients was unexpected.

Disclosure: O. Pala, None; D. Pappas, CorEvitas, LLC, Corrona Research Foundation, AbbVie, Novartis, Roche Hel-
las, Sanofi; G. Reed, Corrona Research Foundation, CorEvitas; J. Kremer, CorEvitas.

Table 2: Association of Cognitive Dysfunction and Disease Activity (CDAI)

Figure 1: Moderating Effect of Age and the Odds Ratios (OR) of Cognitive Dysfunction by Disease Category in Model 2
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Background/Purpose: Associations between rheumatoid arthritis (RA) and reduced skeletal muscle have been studied,
and we firstly reported myopenia independently predict one-year radiographic progression in RA. Myokine myostatin can
negatively regulate skeletal muscle mass and promote osteoclast differentiation. However, there is no report about their rela-
tionships in RA patients. We firstly explored the relationship of serummyostatin and disease characteristics in our RA cohort,
and investigated the association between myostatin and aggravated joint destruction during one-year follow-up.

Methods: Consecutive RA patients were recruited from a real-world prospective cohort and completed at least one-year
follow-up. Baseline serum level of myostatin in RA patients and healthy controls was measured by enzyme-linked immuno-
sorbent assay and patients were stratified into two groups according to the median level of serum myostatin. Clinical data in
RA patients as well as muscle index in both RA patients and healthy controls were collected. Myopenia was defined by
appendicular skeletal muscle mass index (ASMI) ≤7.0kg/m2 in men and ≤5.7kg/m2 in women. One-year radiographic pro-
gression as primary outcome was defined by a change in the total Sharp/van der Heijde modified score ≥0.5 units.

Results: Totally 344 RA patients (age 47.9±12.5 years, 84.0% female) and 118 healthy control subjects (age 42.8
±11.3 years, 74.6% female) were recruited. Compared with healthy controls, RA patients showed a higher level of serum
myostatin at baseline (3.241±1.679 ng/ml vs. 1.717±0.872 ng/ml, P< 0.001), although lower ASMI (6.0±0.9 kg/m2 vs. 6.5
±1.0 kg/m2, P< 0.001). In RA patients, those with high myostatin level showed a higher rate of radiographic progression
than low myostatin group (45.3% vs. 18.6%, P< 0.001). Furtherly, RA patients were stratified into four subgroups according
to serum myostatin and myopenia. Compared with other three subgroups, RA patients with high myostatin overlapping
myopenia had the highest rate of radiographic progression (67.2% vs. 10.3%-31.4%, P< 0.001), as well as the lowest pro-
portion of remission and the highest rate of physical dysfunction during one-year follow-up. After adjustment for confounding
factors, high serum myostatin (AOR=3.451, 95%CI: 2.016-5.905) and myopenia (AOR=2.387, 95%CI: 1.416-4.022) at
baseline were risk factors for one-year radiographic progression, especially for those with high myostatin overlapping myo-
penia (AOR=10.425, 95%CI: 3.959-27.450) as the highest-risk individuals among four subgroups. Significant synergistic
interaction effect was observed between high myostatin and myopenia on one-year radiographic progression (AP=66.3%,
95%CI: 43.2%-89.3%).

Conclusion: Myostatin is a novel predictor of aggravated joint destruction in RA patients which has synergistic interaction
with myopenia for predicting value.
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Patterns in Rheumatoid Arthritis

Gregory McDermott1, Jing Cui1, Rachel Knevel2, Kumar Dahal1, Dana Weisenfeld1, Priyam Das3, Elizabeth Karlson1, Su-
Chun Cheng4, Soumya Raychaudhuri1, Tianxi Cai4 and Katherine Liao1, 1Brigham and Women’s Hospital, Boston, MA,
2Leiden University Medical Center, Leiden, Netherlands, 3HarvardMedical School, Boston, MA, 4Harvard TH Chan School
of Public Health, Boston, MA

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (1387–1416) RA – Diagnosis, Manifestations, and Outcomes Poster III
Session Type: Poster Session C
Session Time: 1:00PM–3:00PM

Background/Purpose: In a prior study, we described an alternative method for subphenotyping RA patients by the
sequence of biologic DMARDs (bDMARDs) they receive over time. We identified 3 clusters: those prescribed mainly
TNF-a inhibitors (TNFi) (“TNFi persisters”), those who start TNFi but switch and predominantly remain on abatacept
(“TNFi/abatacept”), and those prescribed multiple bDMARD classes (“multi-bDMARD”). In this study, we hypothesized that
genetic risk variants for RA and other inflammatory arthritides (IA) may partially explain which patients remain on TNFi, aba-
tacept, or ultimately trial multiple bDMARDs. Therefore, we examined the association between RA treatment cluster,
191 published IA risk alleles1, and a genetic risk score (GRS) from an RA GWAS.2

Methods:We studied an electronic health record-based RA cohort linked to genotype data from an institutional biobank of
an academic medical center. RA patients who initiated TNFi after 2008 and had >6 months of follow up (mean 5.2 years)
were clustered into 1 of 3 treatment groups by prescription history: TNFi persisters, TNFi/abatacept, or multi-bDMARD.
We used a stepwise approach to identify the cluster with the greatest difference in allele frequencies compared to the others
(Figure 1). First, we tested global differences in allele frequencies in 191 IA-associated single nucleotide polymorphisms
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(SNPs) across all 3 clusters using chi-squared tests. We then compared inter-group differences for SNPs significant in the
global test. Based on the results, our analysis focused on the TNFi/abatacept group. We tested associations of significant
SNPs from the global test with the TNFi/abatacept group (vs TNFi persister + multi-bDMARD) using logistic regression
adjusted for principal components of ancestry. To test the ability of the SNPs to discriminate among treatment groups, we
constructed an unweighted TNFi/abatacept GRS, including SNPs with false discovery rate (FDR) adjusted p< 0.10 in the
association testing. We compared receiver operating characteristics of this score to a published RA GRS.

Results: We studied 374 RA patients categorized into the following clusters: TNFi/abatacept (n=35, 9.4%), TNFi persister
(n=224, 60%), and multi-bDMARD cycler (n=115, 31%). Based on allele frequencies of the n=191 IA SNPs, the TNFi/
abatacept patients had more discriminating SNPs (n=4) at p< 0.05 than the TNFi persisters or multi-bDMARD cycler groups
(n=1 each) (Figure 1). The association study adjusted by principal components identified 4 IA SNPs associated with the
TNFi/abatacept cluster at FDR adjusted p< 0.10 (Table 1). When we combined these 4 SNPs into a GRS, the area under
the ROC curve was 78% for categorizing TNFi/abatacept compared to 53% for the weighted RA GRS (Figure 2).

2755



Conclusion: Among RA patients clustered by longitudinal bDMARDs prescription data, we observed a difference in genetic
variants among subjects who initiate TNFi but switch to and persist on abatacept compared to those persisting on TNFi or
using multi-bDMARDs. As overfitting is a limitation of this study, future directions include replication in an independent
cohort.1Knevel, Sci Transl Med, 20202Okada, Nature, 2014

Disclosure: G. McDermott, None; J. Cui, None; R. Knevel, None; K. Dahal, None; D. Weisenfeld, None; P. Das,
None; E. Karlson, None; S. Cheng, None; S. Raychaudhuri, Mestag, Inc, Rheos Medicines, Janssen, Pfizer, Biogen;
T. Cai, None; K. Liao, None.
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Machine Learning Identifies Molecular Phenotypes That Predict Incident
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Background/Purpose: Cardiovascular disease (CVD) remains the leading cause of death in patients with rheumatoid arthri-
tis (RA). General population CVD risk calculators underestimate risk in RA, even when accounting for RA disease activity. To
inform CVD risk calculator development in RA, we tested the hypothesis that molecular phenotypes composed of cytokines,
chemokines, autoantibodies, and matrix metalloproteinases (MMPs) would predict incident CVD including major adverse
cardiac events (MACE) and heart failure (HF).

Methods: In a multicenter, prospective cohort of US veterans with RA, we followed participants without prevalent CVD from
enrollment to MACE (defined as myocardial infarction, coronary revascularization, stroke, or CVD death), HF hospitalization,
death, or end of study period (12/2020). From banked serum collected at enrollment, we measured 33 cytokines and che-
mokines (MesoScale platform), MMPs (MMP-1, -3, -7, -9; MesoScale), RF (nephelometry), anti-CCP (2nd generation ELISA),
and anti-malondialdehyde acetaldehyde (MAA) antibody concentrations (IgA, IgM, and IgG anti-MAA-albumin, anti-MAA-
collagen, and anti-MAA-vimentin; ELISA). Using validated algorithms, we identified MACE and HF outcomes using National
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VA data linked with the National Death Index. Analyte data were log-transformed and standardized (per 1 SD). Principal
component analysis (PCA, an unsupervised machine learning approach) was performed, retaining components with Eigen-
values >1. Associations of principal component (PC) scores with a composite CVD outcome (MACE or HF), as well as
MACE, individual MACE components, and HF were assessed using multivariable Cox regression models, adjusting for
age, sex, race, smoking status, and RA disease activity (DAS28).
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Results: Among 2,370 patients (mean age 64 years, 87% male, mean DAS28 3.7) without prior MACE or HF, we observed
316 composite CVD events over a mean follow up of 7.8 years. PCA yielded 12 unique molecular profiles from 51 total ana-
lytes (Table 1). PC3 (represented by IL-3, -5, -15; adjusted hazard ratio [aHR] 1.14, 95% CI 1.03-1.27) and PC11 (MMP-3,
-7; aHR 1.19, 95% CI 1.06-1.34) scores were most strongly associated with higher CVD risk, while PC 12 scores (IgA MAA-
vimentin and IL-23; aHR 0.84, 0.74-0.95) were negatively associated with CVD risk (Figure 1). PCs characterized by pro-
inflammatory cytokines were most closely associated with MACE events (aHR 1.17, 95% CI 1.01-1.36), while those charac-
terized by MMPs were most strongly associated with HF, stroke, and CVD-related death (range aHR 1.23-1.27) (Table 2).

Conclusion: In a multicenter RA cohort, principal component analysis of cytokines, chemokines, MMPs, and RA-related
autoantibodies yielded molecular profiles predictive of incident CVD, independent of RA disease activity. These findings
show the potential for comprehensive biomarker assessment and molecular profiling to inform CVD risk stratification in RA
across different CVD event types. Continued research is needed to determine whether these profiles improve risk prediction
beyond established CVD risk calculators to support targeted CVD risk management in patients with RA.

Disclosure: T. Johnson, None; R. Gundry, None;M. Lindsey, None; P. Roul, None; Y. Yang, None; J. Baker, Bristol-
Myers Squibb(BMS), RediTrex, Pfizer; B. Sauer, None;G. Cannon, None;G. Thiele, None; T. Mikuls, Gilead Sciences,
Bristol-Myers Squibb, Horizon, Sanofi, Pfizer Inc; B. England, Boehringer-Ingelheim.
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Patients with RA on Tofacitinib or TNF Inhibitors: Post Hoc Analysis of a
Phase 3b/4 Randomized Safety Study
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Background/Purpose: Uncontrolled RA activity and acute disease flares are associated with higher risk of adverse out-
comes, such as cardiovascular (CV) disease, venous thromboembolism (VTE), malignancy, and infection.1-4 Here, we eval-
uate associations of acute and cumulative Clinical Disease Activity Index (CDAI) measurements with CV, malignancy, or
infectious adverse events (AEs) of interest in ORAL Surveillance.

Methods: ORAL Surveillance (NCT02092467) was a post-authorization safety study of tofacitinib vs TNF inhibitors (TNFi) in
patients aged ≥ 50 years with active RA despite MTX and ≥ 1 additional CV risk factor. Patients were randomized 1:1:1 to
receive tofacitinib 5 or 10 mg twice daily (BID) or subcutaneous TNFi. Two post hoc analyses were performed: (1) a time-
varying multi-variable Cox model examining risks of AEs of interest when patients were in CDAI-defined low ( > 2.8–≤ 10;
LDA), moderate ( > 10–≤ 22; MDA), or high ( > 22; HDA) disease activity vs remission ( ≤ 2.8), and including patient
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demographics, medical history, RA characteristics, prior treatments, baseline medications, and treatment arm, pre-selected
using backward selection, and (2) calculation of area under the curve (AUC)/year for CDAI prior to event or to study end
(patients without events) and comparison using analysis of variance with treatment arm, event status, and interaction
between the two (supportive). Nominal p values were generated.
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Results: A total of 4,362 patients were included. Mean RA duration at baseline was approximately 10 years. All patients
were on MTX at baseline, and 28% had previously been on one other synthetic DMARD. Overall, 10% of patients had been
on one biologic DMARD. Hazard ratios suggested that when patients had LDA, MDA, or HDA vs remission, they were
potentially at higher risk of developing major adverse CV events (MACE), VTE, and non‑serious infections (NSIs; excluding
herpes zoster [HZ]), but not malignancies, serious infections, or HZ (Fig). Similarly, mean CDAI AUC trended higher for
MACE, VTE, and NSIs for patients with events (Table).

Conclusion: In ORAL Surveillance, the risk of MACE, VTE, and NSIs excluding HZ, was higher when patients had active dis-
ease vs remission. Greater cumulative RA disease activity was seen in patients with these AEs vs those without. Our findings
support treat‑to-target recommendations for RA.

1. Molander et al. Ann Rheum Dis 2021; 80: 169-75
2. Maradit-Kremers et al. Arthritis Rheum 2005; 52: 722-32
3. Au et al. Ann Rheum Dis 2011; 70: 785-91
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4. Baecklund et al. Arthritis Rheum 2006; 54: 692-701Study sponsored by Pfizer. Medical writing support was provided
by K Thompson, CMC Connect, and funded by Pfizer.

Disclosure: G. Karpouzas, Janssen, Sanofi-Genzyme-Regeneron, Pfizer Inc; Z. Szekanecz, AbbVie, Eli Lilly, Novar-
tis, Pfizer Inc, Roche, Sanofi, Gedeon Richter; E. Baecklund, None; T. Mikuls, Gilead Sciences, Bristol-Myers Squibb,
Horizon, Sanofi, Pfizer Inc; D. Bhatt, Pfizer Inc; H. Shi, Pfizer Inc; C. Wang, Pfizer Inc; G. Sawyerr, Syneos Health Inc,
Pfizer Inc; Y. Chen, Pfizer Inc; S. Menon, Pfizer Inc; C. Connell, Pfizer Inc; S. Ytterberg, Corbus Pharmaceuticals,
Kezar Life Sciences, Pfizer Inc; M. Mortezavi, Pfizer Inc.
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Background/Purpose: The prevalence of rheumatoid arthritis (RA) in persons 60 years or older is estimated to be 2%. Late
onset rheumatoid arthritis (LORA) is a sub-group of patients traditionally defined as onset of RA after the age of 60 years.
Compared to younger onset rheumatoid arthritis (YORA) which occurs before the age of 60 years, LORA has unique char-
acteristics and disease manifestations. The prognosis of LORA patients is less clear based on prior studies. We compared
the clinical characteristics, time to remission and treatment regimen at remission between LORA and YORA patients.

Methods: The Ontario Best Practices Research Initiative (OBRI) is a clinical registry of RA patients followed in routine care.
This analysis used the OBRI database from 2008 to 2020. Patients were included if they had active RA disease (≥1 swollen
joint) and were enrolled in the study within 1 year of diagnosis. LORA was defined as diagnosis of RA after age of 60, YORA
as under age of 60. Remission was defined by Disease Activity Score 28 (DAS28) ≤2.6. A multivariable Cox proportional haz-
ards model was used to estimate time to remission.

Results: The study included 354 LORA patients and 518 YORA patients. Compared to YORA patients, LORA patients were
less likely to be female (66% vs. 80% p< 0.0001), and less likely to have positive either rheumatoid factor or anti-cyclic citru-
linated peptide antibody (63% vs. 75% p=0.0003). The mean (standard deviation) baseline DAS28 score was 5.0 (1.3) and
4.8 (1.2) in LORA and YORA patients, respectively (p=0.0946). During the study follow-up, 254 (72%) LORA and 405 (78%)
YORA patients reached remission (Figure). Compared to YORA patients, the hazard ratio (HR) for remission in LORA
patients was 1.10 (95% confidence interval 0.90 to 1.34 p=0.35) after adjusting for other prognostic factors (table). For
patients who reached remission, LORA patients were less likely to be on a biologic or JAK inhibitor (16% vs. 27%) and more
likely to be on a single conventional synthetic disease-modifying anti-rheumatic drugs (csDMARD) (34% vs. 27%) compared
to YORA patients (chi-square test for all drug groups p=0.0039).
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Conclusion: LORA and YORA patients had similar prognosis in terms of time to remission. At remission, LORA patients
were more likely to be on a single csDMARD without a biologic or JAK inhibitor. Clinicians should take the same approach
for all RA patients targeting remission regardless of age of onset.

Reference: Ruban TN, Jacob B, Pope JE, Keystone EC, Bombardier C, Kuriya B. The influence of age at disease onset
on disease activity and disability: results from the Ontario Best Practices Research Initiative. Clinical rheumatology.
2016 Mar;35(3):759-63.*HAQ-DI = health assessment questionnaire disability index
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Background/Purpose: Patients with Rheumatoid arthritis (RA) have an increased risk of infections due to the disease itself,
and/or immunosuppressive therapy. The risk of herpes zoster (HZ) including disseminated HZ is also increased (1).

Our objective in this study was to asses in an unselected series of RA patients theprevalence, general features and predictive
factors of HZ.

Methods: Study of 393 RA patients included in the prospective vaccination program of the Preventive Medicine and Rheu-
matology department of a University hospital, from October 2011 to October 2016. The minimum follow-up was of
12 months; therefore, it was made until December 2020.

HZ vaccination is not included in our vaccination program.

RA was diagnosed according to the ACR/EULAR 2010 criteria. HZ was diagnosed if presented: characteristic skin rash and
blisters, paresthesia and local pain, in one (localized) or more dermatomes (generalized).

Information on patients and HZ characteristics was retrieved from the hospital and general physician records.

Results: We studied 393 patients (310 women), mean age 61.5±11.9 years. They were followed-up during a mean period
of 82.6±15.2 months(range; 50 months-9 years). HZ infection was observed in 31 of 393 patients (7.9%) (26 women); mean
age 67.5±11.6ys.

Prevalence of HZ in this period (122months) was 7.88% with an annual incidence rate of 0.73/100 patients/year.
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A comparison between patients with and without HZ was performed (Table 1).

Table. Main features of different groups

Figure. Predictive factor for Herpes zoster
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HZ locations were intercostal (n=6), dorsal (5), abdominal (3), lumbar (3), facial (3), cervical (1), gluteus (1), submmamary fold
(1), intermmamary fold (1) and upper extremity (1).

Main HZ complications were post-herpetic neuralgia (n=7), visual alteration in facial HZ (n=1) and disseminated HZ(n=1). HZ
treatment was anitiviral agents (n=23) (brivudine=7; acyclovir 6; famciclovir6; valaciclovir4), topic (n=2) and none (n=6).

Predictive factors for HZ(Figure 1) were older age ( >65 years), hypertension and treatment with high prednisone dose and
antiTNF.

Conclusion: HZ is a relative frequent complication of RA. In our series, although are usually localized, post-herpetic neural-
gia is relatively frequent. Probably to include HZ vaccine in our vaccination program of RA may be useful.References:
[1] Robert Harrington et al., J Inflamm Res, 2020 14;13:519-531

Disclosure: L. Dominguez Casas, None; M. Rodriguez Cundin, None; T. Dierssen Sotos, None; N. Vegas
Revenga, None; A. Corrales, None;M. Gonz�alez-Gay, AbbVie/Abbott, Merck/MSD, Janssen, Roche, AbbVie/Abbott,
Roche, Sanofi, Eli Lilly, Celgene, Sobi, Merck/MSD; R. Blanco, Eli Lilly, Pfizer, Roche, Janssen, MSD, AbbVie, Amgen,
AstraZeneca, Bristol Myers Squibb, Galapagos, Novartis, Sanofi.
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Background/Purpose: Patients with chronic medical conditions like rheumatoid arthritis (RA) have a wealth of clinical data
stored within their electronic medical records (EMR). Artificial intelligence (AI) approaches using natural language processing
(NLP) and machine learning (ML) allow us to leverage the large amount of data held within EMRs to classify disease pro-
cesses, predict outcomes, and assist with clinical decision making. Our goal was to train and validate a ML model that could
accurately identify patients with RA, with the secondary goal of sub-classifying RA based on seropositivity and erosive
disease.

Methods: Data from 7283 patients within the Brown Physicians Inc.(BPI) organization was curated and loaded onto the
Microsoft PowerBI® platform. A subset of 300 patients was chosen to develop the initial model. Of the 300 patients, 50%
included patients with a single ICD code for RA. The physician notes, radiographic, laboratory, and prescription data from
these patients were manually reviewed by faculty from the Division of Rheumatology to identify true RA patients and further
classify them based on seropositivity and the presence of joint erosions. This data subset was then split into a training (70%)
and testing set (30%). Keyword extraction was performed using the Microsoft Azure ML cognitive services. The Pre-
processed text from the EMR and the key phrases then served as inputs to a supervised auto-machine learning model
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(AutoML) aimed at accurately identifying patients with RA. The validated model will then be applied to the full cohort of 7283
patients to identify all RA patients within the study population.

Results: Preliminary results show the ensemble model to be very accurate, with an AUROC (area under the receiver oper-
ating characteristic) of 99%with regards to the identification of RA patients. Our next steps would involve applying the model
to the full dataset of 7283 patients and manually reviewing the patients identified to ensure fidelity.

Conclusion: Our preliminary results show that it is possible to develop an accurate model to identify patients with RA from a
mixed outpatient cohort. Our future aim of developing a secondary model to subclassify patients based on seropositivity and
joint erosions will provide more clinically relevant information when applied to the patients identified as having RA.

Disclosure: V. Gilvaz, None; A. Reginato, None; D. Dalal, None; B. Crough, None.
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In Contrast to Anti-CCP, Then MMP Degraded and Citrullinated Vimentin
(VICM) Is Both a Diagnostic and Treatment Response Biomarker

Patryk Drobinski1, Neel I. Nissen1, morten A. Karsdal2, Nicholas Willumsen2 and Anne-Christine Bay-Jensen2,
1University of Copenhagen, Copenhagen, Denmark, 2Nordic Bioscience, Herlev, Denmark
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Background/Purpose: The degree of protein citrullination and degradation by matrix metalloproteinases (MMP) play a cen-
tral role in the pathology of rheumatoid arthritis (RA). Autoantibodies are known to target citrullinated proteins such as vimen-
tin. Elevated levels of vimentin MMP-generated fragments are found in blood and studies have shown that blood markers
such as VICM are associated with disease activity and response to treatment such anti-GM-CSF. Tocilizumab (TOCI) is a
MAb targeting the IL-6 receptor. The aim of the present study was to investigate the relationship between blood levels of
MMP-degraded and citrullinated Vimentin, as compared to levels of non-citrullinated vimentin (VIM), and contrast that to
the standard anti-CCP biomarker in patients treated with tocilizumab (TOCI).

Methods: VIM, VICM and Anti-CCP were quantified in serum samples from baseline and week 8 of 257 RA patients treated
with either TOCI (8 mg/kg), MTX (7.5-20 mg/kg) monotherapy and compared to a reference cohort of 64 healthy donors.
Biomarkers were correlated to disease activity measures and the change in levels from baseline to 8 weeks were compared
between treatment arms. Predictive response analyses were conducted. Marker data was LN-transformed and corrected
for age, race, gender, BMI and disease duration.

Table. Prediction of response. OR [95%-CI] for being a responder from logistic regression comparing patients with lowest level of biomarker (1st
tertile) to the 2nd and 3rd tertiles at either baseline or at week 8. ORs were adjusted for baseline biomarker level (week 8 only), age, gender, BMI,
and disease duration.
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Results: All measured biomarkers were significantly elevated in RA serum compared with the reference cohort: VIM, 2.2 vs
1.0 ng/mL (p< 0.05); VICM, 11.4 vs 0.4 ng/ml (p< 0.0001); Anti-CCP, 165.7 vs 4.0 RU/mL (p< 0.001). VICM but none of the
other markers correlated with CRP and ESR. The level of VICM was significantly decreased in response to TOCI (2.9-fold,
p< 0.0001) and to MTX (1.5-fold, p< 0.05) compared to placebo. A 1.9-fold difference was observed for VIM between
MTX and TOCI (p< 0.0001). There was a 1.8- and 1.6-fold difference between TOCI, and MTX and PBO, respectively. No
significant change was observed for anti-CCP. High baseline level of VICM was predictive for low disease activity (LDA)
response at week 8 as the only of the three markers (table).

Conclusion: The VICM fragment is a double posttranslational epitope: it is both citrullinated and released from vimentin by
the action of MMPs. It can differentiate between RA and healthy donors to the same level as anti-CCP but can also be mod-
ulated by TOCI and act as a pharmacodynamic marker, because its release is dependent on MMP activity, which is partly
regulated by IL-6.

Disclosure: P. Drobinski, None; N. Nissen, Nordic Bioscience;m. Karsdal, Nordic Bioscience; N. Willumsen, Nordic
Bioscience; A. Bay-Jensen, Nordic Bioscience.
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Integrative Multi-omic Phenotyping in Blood Identifies Molecular
Signatures and Candidate Biomarkers of ACPA-negative Rheumatoid
Arthritis

Benjamin Hur1, Kevin Cunningham2, John Davis1 and Jaeyun Sung1, 1Mayo Clinic, Rochester, MN, 2University of
Minnesota, Rochester, MN
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Background/Purpose: ACPA detection assays are often used for RA diagnosis due to their high specificity ( >90%). How-
ever, current ACPA assays (e.g., anti-CCP2 ELISA) have far lower sensitivity (30–60%), and thus patients can still be clinically
diagnosed with RA while testing negative for ACPA (or otherwise known as the “ACPA-negative” RA subgroup). This can
make the diagnosis of RA quite challenging for early-stage RA patients, resulting in delays in starting therapeutic interven-
tions. In addition, ACPA-negative RA patients are about 40% of the RA patient population and can show different disease
course compared to ACPA-positive patients. To better understand the biomolecular characteristics of ACPA-negative RA
given its clinical significance, we performed an integrative multi-omic phenotyping analysis on blood (plasma) samples from
RA patients of two different subgroups (i.e., ACPA-negative, ACPA-positive) and healthy controls. Our aims were to identify
features specific to ACPA-negative RA and potential biomarkers for ACPA-negative RA diagnostics.

Methods: Global proteomic, metabolomic, and autoantibody profiling were performed on plasma samples from ACPA-
negative RA patients (n = 40), sex-/age-matched ACPA-positive RA patients (n = 40), and healthy controls (n = 40)
(Fig. 1). A linear regression model was used to identify multi-omics features associated with ACPA-negative
RA. ElasticNet was used to infer a multiplex network (from the multi-omics data), which characterizes associations among
multi-omic features and clinical conditions in a single analytical framework (Fig. 2A, Steps 1–2). A machine-learning strategy
using a network-based feature selection scheme was developed for RA subgroup classification (Fig. 2A, Steps 3–5).
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Results:We identified various plasma proteins, metabolites, or autoantibodies associated with RA subgroups. In particular,
compared to healthy controls, we identified 23 upregulated and 49 downregulated plasma proteins in ACPA-negative RA;
and 25 upregulated and 32 downregulated plasma proteins in ACPA-positive RA. Proteins that were differentially abundant
in ACPA-negative RA were found to be enriched in innate immune response and metabolic processes, while proteins that
were differentially abundant in ACPA-positive RA were found to be enriched in chemotaxis- and cell migration-related func-
tions. Interestingly, the identified differentially abundant metabolites and autoantibodies were found to support our proteo-
mics results. Finally, our network-based machine-learning classification scheme was able to distinguish ACPA-negative
RA patients from healthy controls with 90.0% accuracy, and classify RA patients (of both subgroups) and healthy controls
with 86.6% accuracy (Fig. 2B).

Figure 2. Performance of our network-driven, integrative multi-omics biomarker discovery approach was evaluated in 5-fold cross-validation. (A) A
machine-learning framework that (i) infers a multiplex network from multi-omics data, (ii) identifies a subset of the multiplex network (a subnetwork)
that includes only the features most associated with an RA subgroup, and (iii) uses the top N features to design classifiers for RA. (B) Average accu-
racy, precision, sensitivity, and specificity in each classification scenario. Of note, our machine-learning strategy obtained 90.0% (or slightly higher)
results in all four metrics when distinguishing ACPA-negative RA from controls.

Figure 1. Study design overview and data analysis strategy. Plasma samples were collected from ACPA-negative RA patients (n = 40), sex-/age-
matched ACPA-positive RA patients (n = 40), and healthy controls (n = 40). Global proteomic, metabolomic, and autoantibody phenotyping were
performed on the plasma samples. On the ensuing multi-omics data, computational analyses were performed to identify biomolecular features
specific to ACPA-negative RA and potential computational biomarkers for ACPA-negative RA diagnostics.
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Conclusion:We demonstrate the first simultaneous proteomic, metabolomic, and autoantibody phenotyping in the blood of
patients with ACPA-negative RA. Our computational analysis identifies multi-omics features that may explain the similarity
and differences in biomolecular processes between the ACPA-negative and ACPA-positive subgroups of RA; and suggests
potential biomarkers with clinical applicability in blood-based RA diagnostics.

Disclosure: B. Hur, None; K. Cunningham, None; J. Davis, Pfizer; J. Sung, None.
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Longitudinal Lipid Profile and NT-proBNP Changes from Pre-clinical to
Established Rheumatoid Arthritis: A 12 Years Follow up Explorative Study
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Background/Purpose: Patients with rheumatoid arthritis (RA) have an increased risk for developing cardiovascular dis-
eases (CVD). This is partly due to the systemic inflammation characteristic to the disease, but also due to increased preva-
lences of ‘traditional’ risk factors such as dyslipidemia. The inflammation in RA often leads to an increased catabolism of
lipids, resulting in decreases in HDL and LDL levels, while treatment with anti-inflammatory medication reverses these
effects. The increased CVD risk with (very) low cholesterol levels appears contradictory and is referred to as the ‘lipid para-
dox’. Additionally, N-terminal pro-brain natriuretic peptide (NT-proBNP) is an independent predictor of CV morbidity and
mortality, and is used in screening for congestive heart failure. Monitoring and interpretation of CVD surrogate markers or
biomarkers in RA patients is challenging because they fluctuate along with disease activity, inflammatory burden and RA
treatment. Therefore, the aim of the current study was to explore the changes in lipid and NT-proBNP levels in RA patients
through different phases of the disease: from the preclinical stage and RA onset up to the treatment phase with (biological)
DMARDs (bDMARDS).

Methods: Thirty-nine consecutive patients who were previously included in both Reade’s RA prevention cohort and biological
cohort were included in the current study. The prevention cohort consisted of individuals with arthralgia and rheumatoid factor
and/or anti-citrullinated protein antibodies without arthritis, and the biological cohort comprised RA patients using bDMARDs.
Lipid spectrum and NT-proBNP levels were measured longitudinally and the following points in the disease course were iden-
tified in each patient (time from baseline was different in each patient due to the natural course of disease progression):

1. Baseline, months prior to RA diagnosis (Start RA-risk cohort)
2. Moment of RA diagnosis (End RA-risk cohort)
3. Period between diagnosis and start bDMARD treatment
4. Start treatment with bDMARDs
5-8. Continued treatment with bDMARDs

Results: From baseline, C-reactive protein (CPR) initially increased sharply, decreasing with the start of biological treatment
and increasing again at end of follow up. Total cholesterol/high-density cholesterol (HDL) ratio, low-density cholesterol and

2771



apolipoprotein A1 decreased with rises in CRP, while HDL, lipoprotein (a), apolipoprotein B and NT-proBNP increased
alongside CRP levels. Progression of all parameters is shown in Figure 1.

Conclusion: Our study uniquely shows the change of lipid parameters during the course of RA disease. Pro-atherogenic
changes in lipid profile and NT-proBNP are associated with changes in inflammation. This process is already initiated before
RA diagnosis, indicating the need for timely control of inflammation to optimize these parameters and thus optimizing
CVD risk.

Disclosure: R. Raadsen, None; L. van Boheemen, None; M. Nurmohamed, None.

Figure 1A-D: Changes in CRP, BNP and lipid parameters over the course of RA. RA = rheumatoid arthritis, Dx = diagnosis, bDMARD = biological
disease-modifying anti-rheumatic drug, CRP = C-reactive protein, HDL-c = high-density lipoprotein cholesterol, LDL-c = low-density lipoprotein
cholesterol, TC = total cholesterol, ApoA1 = apolipoprotein A1, ApoB = apolipoprotein B, Lp(a) = lipoprotein (a), Nt-proBNP = N-termial pro-brain
natriuretic peptide. For every figure, number of patients per time point are: 1 (n = 39), 2 (n = 25), 3 (n = 8), 4 (n = 36), 5 (n = 35), 6 (n = 25),
7 (n = 13), 8 (n = 9).
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In RA Patients Without Prevalent CVD, Incident CVD Is Only Associated
with Traditional Risk Factors: A 20-year Follow up in the CARR�E Cohort
Study

Reinder Raadsen1, Rabia Agca2, Maarten Boers3, Vokko van Halm2, Mike Peters4, Yvo Smulders2, Joline Beulens2,
Marieke Blom2, Coen Stehouwer5, Alexandre Voskuyl2, Willem Lems6 and Michael Nurmohamed7, 1Reade
Rheumatology Center, Amsterdam, Netherlands, 2Amsterdam UMC, Amsterdam, Netherlands, 3Amsterdam UMC, Vrije
Universiteit, Amsterdam, Netherlands, 4AmsterdamUMC; UMCUtrecht, Amsterdam, Netherlands, 5MUmc, Amsterdam,
Netherlands, 6Amsterdam University Medical Centers, Amsterdam, Netherlands, 7Amsterdam University Medical
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Background/Purpose: We have documented that patients with rheumatoid arthritis (RA) are at increased risk to develop
cardiovascular disease (CVD) compared to the general population, even after correction for traditional risk factors, a risk sim-
ilar to that of patients with diabetes mellitus (DM). The objective of the current study was to extend our investigation to a fol-
low up of more than 20 years, with a special focus on patients without prevalent CVD.

Methods: The CARR�E study is an ongoing prospective cohort study on CV endpoints in 353 randomly selected patients
with RA. Data was collected after three, ten, fifteen and twenty years of follow up. Results were compared to those of a ref-
erence cohort (n = 2484) enriched for type 2 DM. Primary focus was on patients without prevalent CVD at baseline. Hazard
ratios for RA and DM patients compared to non-RA/-DM controls were calculated with cox proportional hazard models, and
adjusted for baseline SCORE1 (a score that estimates 10-year risk of death due to CVD based on age, sex, smoking, sys-
tolic blood pressure and cholesterol levels).

Figure 1A-B: Cumulative hazard curves for cardiovascular events. Right panel, hazard for rheumatoid arthritis (RA) and diabetes mellitus
(DM) patients adjusted for calculated SCORE1 results. Patients at risk shown are at the 5 and 15 year benchmarks.
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Results: 238 RA patients, 117 DM patients and 1282 controls, all without prevalent CVD at baseline were included in pri-
mary analyses. The primary analysis of events in patients without prevalent CVD shows that after adjustment for SCORE1,
no relevant ‘RA-specific’ risk is observed, whereas a ‘DM-specific’ risk is retained (Table 1, Figure 1). In contrast, analyses
of all cases (as was done in prior reports of this cohort) confirms the presence of an ‘RA-specific’ risk of about 50% (Table 2).

Conclusion: This new analysis of our cohort, now with 20-year follow up, focuses on CVD risk in RA patients without prev-
alent CVD, and was facilitated by the use of the SCORE1. These patients have an increased risk that is mainly attributable to
increased presence of traditional risk factors. After adjustment for these factors, an increased risk attributable to RA only was
thus preferentially seen in the patients with prevalent CVD at baseline. As RA treatment has improved over the observation
period, this data suggests that the ‘RA-specific’ effect of inflammation preferentially targets damaged vessels. We suggest
that with modern (early) treatment of RA, most of the increased CVD risk is mediated through traditional risk factors.

Disclosure: R. Raadsen, None; R. Agca, None; M. Boers, Novartis; V. van Halm, None; M. Peters, None;
Y. Smulders, None; J. Beulens, None; M. Blom, None; C. Stehouwer, None; A. Voskuyl, None; W. Lems, None;
M. Nurmohamed, None.

Table 1: Incident CVD in RA patients and DM patients vs healthy controls without prevalent CVD * Both fatal and nonfatal events. Hazard ratios are
shown with 95% confidence intervals. Results were adjusted for calculated SCORE1 results. RA = rheumatoid arthritis, DM = diabetes mellitus, CV
= cardiovascular.

Table 2: Incident CVD in RA patients and DM patients vs healthy controls with prevalent CVD * Both fatal and nonfatal events. Hazard ratios are
shown with 95% confidence intervals. Results were adjusted for calculated SCORE1 results. RA = rheumatoid arthritis, DM = diabetes mellitus,
CV = cardiovascular.
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Study
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Background/Purpose: Patients and physicians can naturally adopt hybrid healthcare models (HC), that combine face-to-
face consultations (FFC) with telemedicine. The study’s objective was to compare the impact of two healthcare interven-
tions, HC and FFC, on the patient-reported outcomes (PROs) of RA patients, during the current COVID-19 pandemic.

Methods: Consecutive patients reincorporated to an outpatient clinic previously lockdown, were invited to a non-inferiority,
crossover, and randomized study (October 2020-May 2022). Patients were randomized to six months of FFC or HC (inter-
vention period-1) and then the converse modality (intervention period-2). Intervention period-1 was followed by two months
"washout period". The six months of FFC consisted of three to four consecutive standardized medical evaluations. The six
months of HC consisted of three to four consecutive standardized medical evaluations, starting with a video conference
consultation, and alternating with FFC, the period considered at least two video conference consultations. The primary out-
come was disease activity/severity behavior (RAPID3). Additional PROs were disability (HAQ-DI), quality-of-life (WHOQOL-
BREF), adherence to medical care, satisfaction with medical care, and treatment recommendations. Sample size calculation
established 55 patients/healthcare intervention. To summarize PROs’ behavior during the study, Areas Under the Curve
(AUC) were calculated.

Results: There were 138 patients invited to participate, 130 agreed and 121 completed their study participation. Sixty-
one and 60 patients respectively, received FFC and HC over the intervention period-1. Patients were primarily middle-
aged females (90.1%), with 12 (IQR 9-16) years of education, long-standing disease, receiving DMARDs (96.7%), and
corticosteroids (61.2%). Overall, they had low disease activity (median RAPID3: 2.7), while the quality of life was compro-
mised. Table 1 summarizes the baseline characteristics of the participants and their comparison based on healthcare
modality received during intervention period-1. Table 2 summarizes the results from comparing period-1 and period-2
of primary and secondary outcomes between patients assigned to either healthcare modality. Differences in RAPID3
behavior were below the non-inferiority margin, the adjusted intervention effect was 0.7, 95% CI (-0.19 to 1.62), and
p=0.151.Table 3 summarizes the RAPID3 behavior over the two treatment periods, based on the order in which patients
received the health care intervention. Within individual differences in RAPID3 behavior were below the non-inferiority mar-
gin and considered the order in which patients received the intervention. Finally, in the HC group, there were 313 consul-
tations, among whom 133 (42.5%) were video conference consultations. The FFC ended more frequently with increased
and reduced treatment recommendations, while video conference consultations with an unchanged treatment recom-
mendation (p=0.014).
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Conclusion: HC was non-inferior to in-person consultations in achieving PROs during the COVID-19 pandemic in RA
patients. HC model impacts treatment decisions by favoring a more "contemplative" approach to patients’ perceived
outcomes.
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Disclosure: G. Guaracha Basañez, None; I. Contreras-Y�añez, None; V. Estrada-Gonz�alez, None; L. Pacheco-
Santiago, None; S. Valverde-Hern�andez, None; V. Pascual Ramos, None.
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Subclinical Atherosclerosis Is Not Related with Acid Uric in Rheumatoid
Arthritis: Study of 1005 Patients of a Single University Hospital

Fabricio Benavides Villanueva1, Cristina Corrales1, Ivan Ferraz Amaro2, Nuria Vegas Revenga3, Ricardo Blanco4,
Miguel Angel Gonzalez Gay5 and Alfonso Corrales6, 1Hospital Universitario Marqués de Valdecilla, Santander, Spain,
2Division of Rheumatology. Hospital Universitario de Canarias. Spain., Santa Cruz de Tenerife, Spain, 3Hospital
Galdakao- Usansolo, Galdakao, Spain, 4Hospital Universitario Marqués de Valdecilla, IDIVAL, Santander, Spain, 5Hospital
Universitario Marques de Valdecilla, Lugo, Spain, 6Research Group on Genetic Epidemiology and Atherosclerosis in
Systemic Diseases and in Metabolic Bone Diseases of the Musculoskeletal System, IDIVAL; and Department of
Rheumatology, Hospital Universitario Marqués de Valdecilla, Santander, Spain
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Background/Purpose: Rheumatoid Arthritis (RA) and Gout are related with increased cardiovascular (CV) disease. Carotid
plaques and increased carotid intima-media thickness (cIMT) are surrogate markers of CV mortality. Serum uric acid (SUA)
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levels as an independent factor of subclinical Atherosclerosis and mortality in RA remains unclarified. Set the relation
between SUA with CV risk factors and atherosclerosis.

Methods: Cross-sectional study with 1005 RA patients from a Single University Center. Atherosclerosis (c-IMT and carotid
plaque) was explored by Carotid Ultrasonography. SUA and markers of subclinical atherosclerosis was studied by linear
regression and logistic multivariate analysis.

Results:We studied 1005 RA patients (741 women, 74%), mean age 61±13. General features, CV risks factors, RA activity
are included on TABLE. SUA as a dependent variable was significantly related with age, male gender and most of CV risk
factors (body mass index, abdominal circumference, obesity) (single-variable analysis). Thus, a significate beta coef. [95%
CI] positive relation with SUA was seen with hypertension (0.7 [0.5-0.8], p< 0.001), diabetes (0.5 [0.2-0.7], p< 0.001), dysli-
pidemia (0.2 [0.04-0.4], p=0.016), renal chronic insufficiency (1.5 [95CI 1,1-0.8], p< 0.001) and previous CV events (0.8
[0.4-1.2], p< 0.001). Subclinical Atherosclerosis, as a dependent variable, was significantly related with SUA (single-variable
analysis). More, SUA showed a positive significate beta coef. [95%CI] relation with cIMT (18 [12-25], p< 0.001) and carotid
plaques (1.29 [17-1.42], p< 0.001). But statistical significance was not seen in the multivariable analysis adjusted by Classic
CV Risk Factors.

Conclusion: SUA is related with most of CV risk factors. But, is not associated with Subclinical Atherosclerosis.

Disclosure: F. Benavides Villanueva, None; C. Corrales, None; I. Ferraz Amaro, AbbVie/Abbott, Merck/MSD, Jans-
sen, Roche, AbbVie/Abbott, Pfizer, Roche, Amgen, Celgene, Merck/MSD; N. Vegas Revenga, None; R. Blanco, Eli
Lilly, Pfizer, Roche, Janssen, MSD, AbbVie, Amgen, AstraZeneca, Bristol Myers Squibb, Galapagos, Novartis, Sanofi;
M. Gonzalez Gay, None; A. Corrales, None.
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Marloes Verstappen1, Ellis Niemantsverdriet2, Tom Huizinga1, Annette van der Helm-van Mil3 and Sytske Anne
Bergstra2, 1Leiden University Medical Center, Leiden, Netherlands, 2LUMC, Leiden, Netherlands, 3Leiden University
Medical Center, Erasmus Medical Center, Leiden, Netherlands
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Background/Purpose:With a wide range of disease modifying treatment available, clinical remission is frequently achieved
in rheumatoid arthritis (RA). Although a proportion of RA-patients achieves clinical remission on the anchor drug methotrex-
ate (MTX), around 50% of RA-patients require (combination) therapy with a biological DMARD (bDMARD).1 At disease pre-
sentation, it is challenging to determine which DMARD-strategy is required for each RA-patient to achieve remission. In this
study we combined clinical, laboratory and imaging measures to predict which RA-patients achieve clinical remission on ini-
tial MTX-monotherapy and which patients achieve remission on initial treatment with abatacept (ABA) and MTX.
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Methods: 1131 ACPA-positive RA-patients from the AVERT 1 and 2 were studied: 388 treated with MTX-monotherapy,
743 treated with ABA+MTX (table 1). Stepwise backward logistic regression was used to determine which clini-
cal baseline characteristics were predictive of DAS28-remission after 6 and 12 months. Clinical characteristics which were
included in the model were age, sex, smoking (ever), symptom duration, weight, HAQ-DI and DAS28CRP. Bootstrapping
was applied to correct for model-optimism (50 replications). Serological (ACPA, RF, total IgG/IgA/IgM-levels), imaging
(MRI-detected synovitis/osteitis/erosions) and genetic (HLA-shared epitope) measures were added to the models to study
whether this improved predictive performance. 148 ACPA-positive RA-patients from the Leiden early arthritis cohort were
selected as external validation MTX-population.

Results: In the MTX-monotherapy group, 27% and 39% of patients achieved DAS28-remission after 6 and 12-months. In
the ABA+MTX group this was 43% and 53%. The consistent factor which appeared predictive for clinical remission in all
models and in both treatment groups was baseline DAS28CRP (table 2). Optimism-adjusted model performance
(AUROC) for DAS28-remission at 6 and 12-months was 0.66/0.65 in the MTX-group and 0.68/0.59 in the ABA+MTX-group.
Adding baseline MRI-detected joint-inflammation, baseline serology or HLA-shared epitope alleles did not significantly
improve model performance (table 3). In the Leiden EAC, the MTX-validation population, models had comparable predictive
performance; 0.68/0.57 for DAS28-remission at 4 and 12-months (table 2).

Conclusion: Determining which patients achieve clinical remission upon MTX or ABA+MTX treatment remains challenging
using clinical and imaging variables at diagnosis. Disease activity at disease presentation appeared most important for
achieving clinical remission after 1 year.

Table 1. Baseline characteristics of primary and validation population Baseline characteristics of the treatment groups of the primary study popu-
lation and baseline characteristics of the validation population (MTX-treatment). Values are presented as mean (SD), median (IQR) or as percent-
age. CRP: C-reactive protein, HAQ-DI: health assessment questionnaire disability index, IQR: interquartile range, RF: rheumatoid factor, SD:
standard deviation
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Table 2. Models resulting from backward selection of clinical baseline characteristics and validation in external RA-population Predictive factors
resulting from stepwise backward logistic regression in both treatment groups in the primary study population and in the MTX-validation popula-
tion. Baseline clinical characteristics included in the stepwise logistic regression were; age, sex, smoking (ever), symptom duration, weight,
HAQ-DI and DAS28CRP. Baseline disease activity was a constant factor which appeared predictive for DAS28-remission at both 6 and
12-months in both treatment groups. Optimism-adjusted AUROC, obtained by means of bootstrapping, are presented. Model performance of
the selected predictors were comparable in the external MTX-validation population. Missing DAS-information in the validation population was
imputed using multiple imputation with chained equations (100 cycles, 30 datasets). Model performance in the validation population was compa-
rable to the primary study population. DAS: disease activity scores, ROC: receiver operating characteristic curve
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Background/Purpose: Patients with rheumatoid arthritis (RA) are at increased risk of cardiovascular disease. This risk is
similar to that of diabetes mellitus (DM). There have been no studies comparing the coronary microvascular dysfunction
assessed with coronary flow reserve (CFR) of RA patients to both patients with DM and a control group (=patients without

Table 3. Model performance after adding serological, imaging and genetic information to the primary model Predictive performance, by means of area
under the ROC, of the primary model and of the model in which serological, imaging and genetic information was added. In the MTX-group, model per-
formance of the model for DAS28 remission at 12-months significantly increased after adding MRI-detected joint-inflammation of the hand. The other
models did not improve after adding extra serological, imaging or genetic information. * Data on MRI-detected inflammation and data on SE were only
available in a subgroup of the total ABA+MTX population: n=54, n=187 ** Data on MRI-detected inflammation and data on SE were only available in a
subgroup of the total ABA+MTX population: n=111, n= 545 DAS: disease activity scores, ROC: receiver operating characteristic curve
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RA, without DM and no cardiovascular event). Our objective was to assess the difference in coronary microvascular dysfunc-
tion in patients with RA in comparison to patients with DM and control group.

Methods: From our 13NH3 myocardial PET/CT registry we included all patients that were included from December 2013
until March 2019. A total of 33 patients with RA, 299 patients with DM and 179 control patients (=patients without RA and
without DM) were analyzed. Myocardial blood flow was quantified at rest and under stress induced by administrating aden-
osine. Coronary flow reserve was calculated by dividing MBF under stress by MBF in rest. CFR < 2 was indicative for coro-
nary microvascular dysfunction.

Results: The mean age of patients was 66, with more females in the RA and control group vs the DM group (67% and 69%
vs 49% respectively). The total MBF, under adenosine administration, measured in RA patients was higher than DM patients
albeit that this did not reach statistical significance ( 2.26 ± -,70 vs 2,05 ± 0,63 mL/min/g, p=0.08 ). When compared to con-
trols, the MBF of RA patients was significantly lower ( 2,94 ± 0,44 vs 2,26 ± 0,70, p < 0.001 ). The coronary flow reserve
(CFR) of patients with RA was similar to patients with DM ( 2.20 ± 0,69 vs 2,21 ± 0,70 mL/min/g, p=0.977). The CFR of
the control group was significantly higher than those of the RA patients ( 3,03 ± 0,64 vs 2.20 ± 0,69 mL/min/g, p< 0.000 )
and of the DM patients ( 3,03 ± 0,64 vs 2.21 ± 0,70 mL/min/g, p< 0.000 ). 42% of RA- and 38% of DM patients had coro-
nary microvascular dysfunction, compared to 4% in the control group.

Conclusion: Our results indicate an impaired coronary blood flow in both patients with RA and DM in similar levels. Both
patient groups had significantly more coronary microvascular dysfunction.

Figure (1), MBF under stress in mL/min/g
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Background/Purpose:Muscle loss is common in long-standing rheumatoid arthritis (RA) patients. However, less is known
about this unfavorable alteration of body composition (BC) and its significances in early RA.

Table 1 Comparisons of BC characteristics among early and established RA patients and healthy controls *Propensity score matching among
early and established RA patients and healthy controls in 1:3:3 matching with age and gender Comparisons among three groups by one-way
ANOVA test, or chi-squared test. P value <0.05 was defined as significant difference which was shown in bold. #Compared early and established
RA patients with healthy controls in Bonferroni correction, P < 0.0167 &Compared established RA with early RA patients in Bonferroni correction,
P < 0.0167 BC, body composition; RA, rheumatoid arthritis; BMI, body mass index; ASMI, appendicular skeletal muscle mass index; BF%, per-
centage of body fat mass
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Methods: This cross-sectional study was carried out based on our RA cohort and healthy control. Consecutive RA patients
aged ≥16 years who fulfilled the 2010 American College of Rheumatology / European League Against Rheumatism classifi-
cation criteria for RA were recruited. BC was assessed using bioelectric impedance analysis. Myopenia was defined as an

Figure 1 Logistic regression analysis of the relevant characteristics with physical dysfunction in early and established RA patients *Model
1 Adjusted for age, gender, smoking history, disease duration, RF status, ACPA status, and previous treatment †Model 2 Adjusted for model
1+ DAS28-CRP (which was the most significantly associated with myopenia and overfat) ‡Model 3 Adjusted for model 2+ mTSS §Model
4 Adjusted for model 3+BMI+ aBF%/ bASMI OR, odds ratio in logistic regression; 95% CI, 95% confidence interval; AOR, adjusted OR RA, rheu-
matoid arthritis; RF, rheumatoid factor; ACPA, anti-cyclic citrullinated peptide antibody; 28TJC, 28-joint tender joint counts; 28SJC, 28-joint swol-
len joint counts; PtGA, patient global assessment of disease activity; PrGA, provider global assessment of disease activity; Pain VAS, pain visual
analogue scale; ESR, erythrocyte sedimentation rate; CRP, C-reactive protein; DAS28-ESR, Disease Activity Score in 28 joints with four variables
including erythrocyte sedimentation rate; DAS28-CRP, Disease Activity Score in 28 joints with four variables including C-reactive protein; SDAI,
Simplified Disease Activity Index; CDAI, Clinical Disease Activity Index; mTSS, modified total Sharp score; csDMARDs, conventional synthetic
disease-modifying antirheumatic drugs; bDMARDs, biological disease-modifying anti-rheumatic drugs; tsDMARDs, target synthetic disease-
modifying antirheumatic drugs; BMI, body mass index; ASMI, appendicular skeletal muscle mass index; BF%, percentage of body fat mass
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appendicular skeletal muscle mass index (ASMI) ≤ 7.0 kg/m2 (men) and ≤ 5.7 kg/m2 (women), overfat was defined by the
percentage of body fat mass (BF%) as ≥ 25% (men) and ≥ 35% for (women). Propensity score matching was performed
to balance age and gender difference among early RA (disease duration ≤ 12 months), established RA patients and controls
(in 1:3:3 matching).

Results: There were 2017 controls and 1008 RA patients recruited, including 190 (18.8%) early RA patients with median
disease duration 7(4,11) months. Matched early RA patients (n=160) showed a higher prevalence of myopenia (41.3% vs.
15.8%, P < 0.0167), but no significant difference with matched established patients (41.3% vs. 50.4%, P > 0.0167,
Table 1). Compared with established patients, early RA patients exhibited higher disease activity scores (including
DAS28-CRP: median 4.76 vs. 3.93, P < 0.001) and more physical dysfunction (26.3% vs. 19.4%, P = 0.035). Higher RA dis-
ease activity scores were positively and strongly associated with myopenia in early RA patients, especially DAS28-CRP
[AOR 1.680, 95% CI (1.171-2.409)]. Multivariate logistic regression analysis showed that myopenia [AOR 3.317 (95% CI
1.352-8.135)] was independently associated with physical dysfunction in early RA patients (Figure 1).

Conclusion: Our data indicates early and common muscle involvement in RA. Muscle loss is independently associated with
physical dysfunction in early RA patients, which imply the importance of its early detection and further resolution is worth
exploring in future.

Disclosure: J. Pan, None; Y. Zou, None; Y. Zhu, None; J. Ma, None; J. Lin, None; T. Wu, None; Z. Yang, None;
X. Zhang, None; Q. Zhang, None; H. Zheng, None; X. He, None; W. Cheng, None; L. Dai, None.
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Background/Purpose: More than 10 years ago ACR and EULAR endorsed provisional criteria to define remission in RA,
both Boolean and index-based. However, the agreement between these two sets of criteria was moderate, especially if
patient global assessment (PGA) was >1 (0-10). Recent studies indicated that a higher threshold for the PGA improved this
agreement. We aimed to externally validate a revision of the Boolean remission criteria using a higher PGA threshold and to
validate the provisionally endorsed index-based criteria.

Methods: Data from 4 randomized trials of biologic disease modifying antirheumatic drugs (bDMARDs) vs. methotrexate
(MTX) or placebo were analyzed. We tested a higher proposed PGA (Visual Analogue Scale; 0-10) threshold of 2 (Boolean
2.0) vs. the original threshold of 1 (Boolean 1.0). We analyzed agreement between the Boolean and index-based criteria
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Figure 1: Rates of remission by modified Boolean classifications, using a PGA threshold of 1.0 (“Boolean”), 2.0 or omitting the PGA completely
(BooleanX) as well as for the SDAI, CDAI and DAS28 definition. Rates at 6 months in % of total, separately depicted for early RA patients on the
left and for established RA on the right.

Table 1: Agreement Rates (% concordantly classified) between different modified Boolean remission definitions with the index-based remission
definitions. Provided for 6 months. Upper table: Agreement with SDAI remission, lower table with CDAI remission.

Table 2: Percent of patients with a HAQ≤0.5, no increase in modified total Sharp Score (mTSS) / no radiographic progression, or both combined
among those either fulfilling, or not fulfilling, the respective remission definition (Boolean1.0, Boolean2.0, BooleanX, SDAI-based, CDAI based def-
initions). Positive Likelihood ratios (LR+) for reaching the respective outcome at 12 months if remission is achieved at 6 months.
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(SDAI, CDAI). We further examined how fulfilling each remission definition at 6 months predicted good physical function
(HAQ < =0.5) and radiographic non-progression (predictive validity) at one year. A Boolean definition without the PGA
(BooleanX) was also assessed.

Results: Data from 2048 trial participants, 1101 with early (disease duration ≤2years) and 947 with established RA were
included. The proportion of participants in remission at 6 months increased when using Boolean2.0 compared to Bool-
ean1.0 from 14.8% to 20.6% in early RA and 4.2% to 6.0% in established RA (Figure 1). Agreement between Boolean2.0
and the SDAI or CDAI remission criteria was better than for Boolean1.0, particularly in early disease (Table 1). Boolean2.0,
SDAI and CDAI remission criteria had similar positive likelihood (LR+) ratios to predict radiographic non-progression and a
HAQ of ≤0.5 (Table 2). The proportion of participants achieving both good radiographic and functional outcomes, were sim-
ilar for all remission definitions, from 57 to 60% (Boolean1.0, 2.0, SDAI and CDAI: 58.6%, 57.3%, 59.2% and 60.4%), except
for BooleanX (50.8%).

Conclusion: Using the Boolean2.0 definition increases the agreement with index-based remission criteria and classifies
more patients as reaching remission than Boolean 1.0. Boolean2.0, SDAI and CDAI but not definitions of remission without
patient global assessment coincide with a good predictive value for both radiographic and functional outcomes.

Disclosure: P. Studenic, AbbVie/Abbott; D. Aletaha, Novartis, SoBi, Sanofi, Amgen, Lilly, Merck, Pfizer, Roche, San-
doz, Janssen, AbbVie; M. de Wit, Stiching Tools, Celgene, Eli Lilly, Pfizer, UCB; T. Stamm, AbbVie/Abbott, Roche,
Sanofi Genzyme, Takeda, Novartis; F. Alasti, None; D. Lacaille, None; J. Smolen, AbbVie, AstraZeneca, Eli Lilly,
Novartis, Amgen, Bristol Myers Squibb, Galapagos-Gilead, Janssen, Merck-Sharp-Dohme, Novartis-Sandoz, Pfizer,
Roche-Chugai, Samsung, UCB; D. Felson, None.
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Background/Purpose: Circulating bioactive lipids can provide information about the pathogenesis of specific diseases and
potentially help predict therapeutic response. Choosing the right biological therapy earlier in the course of rheumatoid arthritis
(RA) could help reach the goal of remission. We hypothesized that circulating bioactive lipids at baseline would identify specific
metabolic profiles that predict patient response to therapy and would define elements of metabolic pathobiology in arthritis.

Methods: Bioactive lipids were measured in plasma from two cohorts of RA patients from the CorEvitas (formerly known as
Corrona) CERTAIN registry at baseline prior to treatment with TNF inhibitors (all biologic naïve, N=102) or anti-IL6 (all
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previously exposed to biologics, N=114). Response to treatment was categorized by minimal clinically important difference
(MCID) in Clinical Disease Activity Index (CDAI) at 6 months after treatment initiation. Patients had to have a 6month follow up
visit. Liquid chromatography (LC) system coupled with high resolution QExactive orbitrap mass spectrometer (LC/MS) was
used for bioactive lipids profiling. Around 300 spectral features were identified as potential oxylipins by searching against an
in-house MS/MS library. Logistic regression analyses adjusted for gender, age and BMI was perfomed using R software.

Results: 102 patients (average age 54, standard deviation [SD] 12.6, 82% female [83], average BMI 29.7, SD 6.7, average
CDAI 27.1, SD 13.7) starting anti-TNF therapy and 114 patients (average age 57, SD 13, 90% female [102], average BMI
30.5, SD 7.4, average CDAI 28.7, SD 13.8) starting tocilizumab were analyzed. Twenty-five oxylipins discriminated between
RA patients classified as anti-TNF responders (R, n = 74) and non-responders (NR, n = 28). The anti-inflammatory SPMmar-
esin 2 was increased in R (OR 1.7; 95%CI 1.07–2.9), and oxylipins 15d PGJ2 (OR 0.4; 95%CI 0.2–0.8), and 5,6-diHETE
(OR 0.5; 95%CI 0.3–0.9) were decreased in R, among other metabolites Figure 1 and 2. Twenty different metabolites dis-
criminated anti-IL6 R (n=73) and NR (n=41) as shown in Figure 1 and 2. The anti-inflammatory oxylipin 14-15EET (OR 1.7;

Figure 1. Volcano plots visualizing baseline metabolites associated with responders vs. non responders in a) anti-TNF and b) anti IL-6 therapy
groups. Results are derived from multivariate logistic regression analysis of baseline metabolites and response to treatment categorized by MCID.
Data plotted as the metabolite against its statistical significance, respectively reported as odds ratio (OR) and -log10(pvalue)

Figure 2. Forest plot visualizing baseline metabolites associated with responders vs. non responders in anti-TNF and anti-IL6 therapy groups.
Results are derived from multivariate logistic regression analysis of baseline metabolites and response to treatment categorized by MCID in CDAI
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95%CI 1.05–2.7) and 8-iso-PGF1a (OR 1.8; 95%CI 1.07–3.1) were increased in R, whereas the pro-inflammatory oxylipins
16-HETE (OR 0.4; 95%CI 0.2–0.9) and 5S-HpETE (OR 0.5; 95%CI 0.26–0.95) were decreased in R.

Conclusion: Circulating bioactive lipid analysis using LC/MS provided a rapid analysis of a wide range of metabolites and
can be used to describe metabolic signatures that predict response to therapies. These results lay the groundwork for more
deliberate investigations of novel metabolic-based interventions to predict response to therapy and reduce arthritis
morbidity.

Disclosure: M. Alotaibi, None; R. Coras, None; D. Pappas, CorEvitas, Novartis, Sanofi, Genentech, Roche, AbbVie;
T. Mikuls, Gilead Sciences, Bristol-Myers Squibb, Horizon, Sanofi, Pfizer Inc; J. Kremer, CorEvitas; G. Thiele, None;
m. jain, Sapient; M. Guma, Pfizer, Novartis, Gilead, Sonoma Bio, Genentech.
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Background/Purpose: Bioactive lipids comprise distinct classes of bioactive molecules with functions that are critical for
joint disease, including regulation of not only inflammation but also cartilage and bone damage. Because many of the key
polyunsaturated fatty acids (PUFA) pathway enzymes can act in parallel or in concert to produce multiple lipid products, a
comprehensive systems biology approach is required to investigate the relevance of oxylipin signaling in clinical context.

Methods: Bioactive lipids were measured in plasma from two cohorts of RA patients from the CorEvitas (formerly known as
Corrona) CERTAIN registry (1) at baseline prior and 6 months after TNF inhibitors (all biologic naïve, N=102) or anti-IL6 (all
previously exposed to biologics, N=114). Response to treatment was categorized by minimal clinically important difference
(MCID) in Clinical Disease Activity Index (CDAI) (2) at 6 months after treatment initiation. Patients had to have a 6month follow
up visit and plasma available at both the baseline and the f/u time points. Liquid chromatography (LC) system coupled with
high resolution QExactive orbitrap mass spectrometer (LC/MS) was used for bioactive lipids profiling. Around 300 spectral
features were identified as potential oxylipins by searching against an in-house MS/MS library. We analyzed samples pre-
and post biologic therapy to determine the temporal change of oxylipins in response to therapy, and compared in
responders (R) versus non-responders (NR) using nonparametric tests.

Results: 102 patients (average age 54, standard deviation [SD] 12.6, 82% female [83], average BMI 29.7, SD 6.7, average
CDAI 27.1, SD 13.7) starting anti-TNF therapy and 114 patients (average age 57, SD 13, 90% female [102], average BMI

2790



30.5, SD 7.4, average CDAI 28.7, SD 13.8) starting tocilizumab were analyzed. RA patients were classified as anti-TNF
responders (R, n = 74) and non-responders (NR, n = 28), or anti-IL6 R (n=73) and NR (n=41). Levels of twenty-five bioactive
lipids changed after anti-TNF therapy. Among them, the levels of the anti-inflammatory lipoxin A4 (LXA4) were only increased
in R. The levels of other oxylipins including TXB2, HXB3, and 8,5-diHETE were also increased in R. Levels of twenty-three
bioactive lipids changed after anti-IL6 therapy. Among them, the levels of the oxylipin 9,10 EpOME, only increased in
R. The levels of other oxylipins including resolving 1 and Maresin 2 decreased in R. Figure 1 shows changes in some oxyli-
pins after anti-TNF or anti-IL6 treatment. Of note, metabolites changed differently in both therapeutic groups.

Conclusion: Bioactive lipids may help understand the underlying biological pathways. Analysis of circulating bioactive lipid
patterns and pathway changes using LC/MS has the potential to identify metabolic pathways that relate to response to dif-
ferent biological therapies. Understanding the underlying biological pathways certainly can give some rationale to support an
assay or give some direction to develop new treatments.

Disclosure: R. Coras, None; M. Alotaibi, None; D. Pappas, CorEvitas, Novartis, Sanofi, Genentech, Roche, AbbVie;
J. Kremer, CorEvitas; J. Curtis, AbbVie/Abbott, Amgen, ArthritisPower, Aqtual, Bendcare, Bristol-Myers
Squibb(BMS), CorEvitas, FASTER, GlaxoSmithKlein(GSK), IlluminationHealth, Janssen, Labcorp, Eli Lilly, Myriad,
Novartis, Pfizer, Sanofi, Scipher, Setpoint, UCB, United Rheumatology; A. Kavanaugh, AbbVie, Amgen, Pfizer,
Bristol-Myers Squibb(BMS), Centocor-Janssen, UCB, AstraZeneca, Roche; T. Mikuls, Gilead Sciences, Bristol-Myers
Squibb, Horizon, Sanofi, Pfizer Inc; G. Thiele, None;m. jain, Sapient; M. Guma, Pfizer, Novartis, Gilead, Sonoma Bio,
Genentech.

Figure 1. Line plots showing change in oxylipin levels in anti-TNF. responders versus anti-IL6 responders at 6 months of biologic therapy catego-
rized by MCID in CDAI
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Background/Purpose: Early intensive treatment (tx) is an accepted paradigm in the tx of patients (pts) with RA with poor
prognostic factors (eg, RF/ACPA seropositivity); however, guidelines for optimal biologic DMARD (bDMARD) selection and
sequencing following inadequate response to conventional DMARDs (cDMARDs) are not established. Understanding differ-
ences in real-world (RW) pts with RA and factors associated with first-line (1L) bDMARD selection will provide context for
interpreting data on relative effectiveness. This study compares pts with dual-seropositive (RF+/ACPA+) RA at 1L TNF inhib-
itor (TNFi) or abatacept (ABA) initiation and identifies factors associated with 1L bDMARD selection.

Methods: In this retrospective cohort study, chart data were abstracted from pts with RF+/ACPA+ RA who were biologic-
and Janus kinase inhibitor-tx naive and who initiated 1L ABA or TNFi between 1/2015 and 11/2020 after inadequate
response to MTX. Pt characteristics were compared across cohorts using chi-square/Fisher exact tests for categorical vari-
ables and t-/Wilcoxon tests for continuous variables. Adjusted odds of receiving TNFi vs ABA were estimated using 2-level
logistic regression.

Results: Race, ethnicity, and sex were similar across cohorts (Table 1). Compared with TNFi pts (n = 203), ABA pts
(n = 301) were older at 1L initiation (mean age [standard deviation], 53.3 [15.5] vs 48.2 [14.2] years), had longer time from
diagnosis to 1L initiation (median time [interquartile range], 8.2 [19.5] vs 5.6 [10.0] months), and were more likely to have
Medicare insurance (36.5% vs 18.2%), extra-articular manifestations (47.8% vs 35.0%), heart failure (2.3% vs. 0%), and to
have received 1L tx intravenously (59.1% vs 22.7%; all P < 0.01; Table 1). ABA pts were more likely to have lower (≤ 250
AU/mL) ACPA levels (74.1% vs 55.7%; P < 0.01), high disease activity (Clinical Disease Activity Index > 22: 56.8% vs
50.7%; P = 0.03), and to have received CS and cDMARDs within 12 months prior to 1L initiation (16.3% vs 10.3%;
P = 0.01 and 44.9% vs 28.1%; P < 0.01, respectively; Table 1).

Significantly higher odds (odds ratio [95% confidence interval]) of receiving ABA vs TNFi were associated with > 2 years from
diagnosis to 1L initiation (2.9 [1.4–6.1]), moderate and high disease activity (4.2 [1.5–11.6] and 5.0 [1.8–13.9], respectively),
and cDMARD use within 12 months prior to initiation (2.0 [1.1–3.6]) (all P < 0.05). Compared with those with commercial
coverage, pts with Medicare/other insurance had increased odds of receiving ABA as age increased. ACPA > 250 AU/mL
was associated with lower odds of receiving ABA (0.4 [0.2–0.8]; P < 0.01).

Conclusion: The results indicate that physicians prefer to prescribe abatacept over TNFi for RF/ACPA+ pts with higher dis-
ease severity, older age, the presence of extra-articular manifestations, and comorbidities such as heart failure. Our study
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highlights the need to adjust for baseline characteristics, such as articular and extra articular manifestations, between treat-
ment groups in future comparative analysis.

Editorial support: Danielle Johnson (Caudex), funded by Bristol Myers Squibb.

Disclosure: G. Lam, AbbVie, Bristol Myers Squibb, GlaxoSmithKline, Janssen, Pfizer, UCB, AstraZeneca, Sanofi, Aur-
inia, Horizon; H. Zheng, Bristol Myers Squibb; E. Bland, Cardinal Health; V. Patel, Bristol Myers Squibb; L. N’Dri, Bris-
tol Myers Squibb; P. Asgarisabet, Cardinal Health; K. Wittstock, Bristol Myers Squibb; C. Brown-Bickerstaff,
Cardinal Health;M. Chaballa, Bristol Myers Squibb;B. Feinberg, Cardinal Health; V. Khaychuk, Bristol Myers Squibb;
A. Klink, Cardinal Health.
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Background/Purpose: Juvenile psoriatic arthritis (JPsA) constitutes ~5% of juvenile idiopathic arthritis (JIA). Several thera-
peutics are available for JPsA; however, given the low JPsA incidence, important efficacy and safety queries remain. We
used data from the Childhood Arthritis and Rheumatology Research Alliance (CARRA) Registry to evaluate the safety and
effectiveness of etanercept (ETN) in JPsA.

Methods: Initiated in 2015, the CARRA Registry is an international registry of children with rheumatic diseases. The registry
collects retrospective data at enrollment and prospective observational data approximately every 6 months at routine clinic
visits and ideally at initiation of JIA medications. Data were collected from ~70 clinical sites in the US and Canada beginning
30 Jun 2015 until the data cutoff date of 2 Aug 2021. Data were analyzed for patients aged ≥ 2 to < 18 years who had a
JPsA diagnosis as determined by a rheumatologist and had ever used ETN. The safety cohort included patients with
observed ETN exposure following registry enrollment; the effectiveness cohort included patients with a JPsA diagnosis at
registry visit ±14 days from ETN initiation. Safety outcomes assessed were rates of prespecified adverse events of special
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interest (AESIs) and serious adverse events (SAEs) expressed as incidence rates/100 person-years. Effectiveness outcomes
assessed were change in the American College of Rheumatology-Pediatric Response (ACR-Pedi Response)
30/50/70/90/100, clinical Juvenile Arthritis Disease Activity Score-10 (cJADAS-10), and ACR provisional clinical inactive dis-
ease criteria at 6- and 12-month follow-up visits.

Results: Overall, 3,155 patients with JIA in the CARRA Registry had ETN exposure and were screened for eligibility;
226 patients had JPsA and of those, 191 met the criteria for safety analysis and 43 for effectiveness analysis. Patients in
the safety cohort were predominantly White (80.6%), female (66.0%), initiated ETN at a median (IQR) age of 10 (6, 14) years,
and 59.2% had concomitant use of nonbiologic DMARDs. Median (IQR) cJADAS-10 was 10 (6, 10). ETN dosing was con-
sistent with the JIA product label; median (IQR) for patients weighing < 62.5kg was 0.8 (0.8, 0.9) mg/kg and 5/6 patients
weighing >62.5kg received 50mg weekly. Patients receiving ETN had a low incidence of AESIs and SAEs (incidence rates:
0.18–0.55/100 patient-years; Table 1). ETN showed effectiveness for JPsA treatment (Table 2), with ACR30 of 80.0% and
ACR100 of 46.7% at the 6-month follow-up.

Conclusion: Data in the CARRA Registry showed that ETN treatment in JPsA was effective, with low rates of AESIs and
SAEs. Among other questions, further research is needed to evaluate whether a difference in ETN effectiveness in axial vs
nonaxial JPsA exists.

Disclosure: C. Correll, None; S. Stryker, Amgen; D. Collier, Amgen; A. Dennos, None; S. Balevic, Purdue Pharma,
UCB; T. Phillips, None; T. Beukelman, Novartis, UCB.
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Background/Purpose: RA-BE-REAL is a 3-year, multinational, prospective, observational study of adult patients with rheu-
matoid arthritis (RA) evaluating time to discontinuation of initial RA treatment. Baricitinib (BARI), an oral selective JAK1/2
inhibitor, is approved for the treatment of adults with moderate to severe active RA. This analysis reports time to discontin-
uation and effectiveness in patients with RA enrolled in Europe following 12M of either BARI, a biologic (b)DMARD or any
other targeted synthetic (ts)DMARD, after starting that treatment for the first time.

Methods: Two cohorts were assessed: patients in cohort A initiated treatment with BARI (2-mg or 4-mg as monotherapy or
in combination with any csDMARD) while patients in cohort B initiated any bDMARD (tumour necrosis factor inhibitors [TNFi]
or non-TNFi bDMARD) or any other tsDMARD for the first time. Treatment initiation and changes were at the discretion of the
patient or physician. Time to discontinuation for patients in cohort A (including patients using monotherapy or combination
therapy with BARI 2-mg or 4-mg), and cohort B (bDMARD, and any other tsDMARD), was analysed in both bDMARD naïve
and experienced patients. Response rates for remission and low disease activity (LDA) were determined using the Clinical
Disease Activity Index at 12M. Steroid use was collected for both cohorts. This pre-specified interim analysis reports
descriptive 12M data using summary statistics, without any inferential testing.

Figure 1. Percentage of patients in cohort A and B discontinuing RA treatment at 12M. Footnote: Values are presented as percent of each cohort.
BARI; Baricitinib, b/tsDMARDs; biologic/targeted synthesis disease-modifying anti-rheumatic drugs, Mono; monotherapy, Combo; combination
therapy with any conventional synthetic DMARD, TNFi; tumour necrosis factor inhibitor, tsDMARD; targeted synthetic disease-modifying anti-
rheumatic drug.
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Results: At 12M, a similar percentage of patients discontinued 2-mg (25.4%) and 4-mg (26.9%) BARI whether as mono-
therapy (24.7%) or as combination therapy with any csDMARD (28.8%) (Fig 1). In cohort B, 42.2%, 44.7%, and 52.3% of
patients using TNFi, non-TNFi, and any other tsDMARD, respectively, discontinued treatment at 12M (Fig 1). In both cohorts,
patients naïve to b/tsDMARD were least likely to discontinue treatment while those who had more than two previous
b/tsDMARD treatments were most likely to discontinue (Fig 2). The most common reasons for discontinuation were primary
non-response (Cohort A: 6.3%; Cohort B: TNFi; 8.3%, non-TNFi; 10.6%, any other tsDMARD; 10.6%) and adverse events
(Cohort A: 6.3%; Cohort B: TNFi; 5.1%, non-TNFi; 7.5%, any other tsDMARD; 13.6%). At 12M, remission rates were 21.8%,
18.0%, 4.0%, and 18.2% for those on monotherapy treatment with BARI, TNFi, non-TNFi, and any other tsDMARD, respec-
tively. For combination therapy, remission rates were 26.2%, 19.0%, 15.9%, and 13.6% for BARI, TNFi, non-TNFi, and any
other tsDMARD treated patients, respectively (Fig 3). At 12M, 31.8% and 36.0% of patients in cohort A and B, respectively,
reported ongoing steroid use, a reduction of 25.9% and 18.0%, respectively, from baseline.

Figure 2. Percentage of patients discontinuing RA treatment at 12M based on previous b/tsDMARD experience. Footnote: Values are presented
as percent of each cohort. BARI; Baricitinib, b/tsDMARDs; biologic/targeted synthesis disease-modifying anti-rheumatic drugs.

Figure 3. Percentage of patients in cohort A and B achieving low disease activity (LDA) and remission at 12M. Footnote: Values are presented as
percent of each cohort. BARI; Baricitinib, Mono; monotherapy, Combo; combination therapy with any conventional synthetic DMARD, TNFi;
tumour necrosis factor inhibitor, tsDMARD; targeted synthetic disease-modifying anti-rheumatic drug.

2797



Conclusion: Despite an older and more bDMARD experienced population1, discontinuation rates were lower while remis-
sion was higher for those treated with BARI than those in cohort B. Discontinuation rate was consistent irrespective of BARI
dose or if used in monotherapy or combination therapy. Discontinuation rates increased with number of previous
b/tsDMARD in both cohorts, with numerically lower discontinuation rates at 12M for patients treated with BARI.1. Alten,
R. et al. Ann Rheum Dis 80, p. 1157 (2021)

Disclosure: R. Alten, Galapagos NV, Lilly, Pfizer, AbbVie, Bristol-Myers Squibb, Janssen, Novartis, UCB, Gilead;
G. Burmester, AbbVie, Galapagos, Lilly, MSD, Pfizer, Roche, UCB, Janssen, Gilead Sciences, Inc.;M. Matucci-Ceri-
nic, Biogen, Eli Lilly, Chemomab, Sandoz, Merck/MSD, Pfizer, Behring, Janssen; A. Ostor, AbbVie/Abbott, Bristol-
Myers Squibb(BMS), Roche, Janssen, Eli Lilly, Novartis, Pfizer, UCB, Gilead, Paradigm; L. Zaremba-Pechmann,
None; T. Treuer, Eli Lilly & Company; K. Ng, Eli Lilly; J. Gerwien, Eli Lilly; K. Gibson, Eli Lilly, UCB, Janssen, Novartis;
B. Fautrel, Pfizer, Novartis, Roche, Sanofi-Aventis, SOBI, UCB.
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Background/Purpose: Biologic/targeted synthetic disease-modifying antirheumatic drugs (b/tsDMARDs) often are used
as monotherapy in rheumatoid arthritis (RA). However, little is known about the comparative effectiveness of these therapies
when used as monotherapy. In this real-world study, we evaluated first-line use of etanercept (ETN), adalimumab (ADA), and
Janus kinase inhibitors (JAKis) as monotherapies to gain insights into drug persistency and effectiveness in a population of
monotherapy initiators.

Methods: Data were obtained from the prospective, multicenter, observational, disease-based CorEvitas RA Registry. The
study population included b/tsDMARD-naive patients who initiated first-line ETN, ADA, or JAKis as monotherapy. We report
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descriptive statistics at baseline, persistency on therapy, details on patterns of drug switching, and effectiveness outcomes
presented as unadjusted mean change and results from linear and logistic mixed-effects regression models adjusted for
covariates that were imbalanced (standardized difference >0.1) at baseline. Outcomes were evaluated at 6 and 12 months.

Results: There were 550 initiators of first-line b/tsDMARD monotherapy with a follow-up visit (ETN: 218; ADA: 212; JAKis:
120). First-line JAKi initiators were older and had longer disease duration than ETN and ADA initiators (Table 1). Initiators
of ETN and JAKis had slightly higher Clinical Disease Activity Index (CDAI) at baseline than initiators of ADA (Table 1). At
6 months, 64.5%, 65.4%, and 62.4% of initiators remained on ETN, ADA, and JAKis, respectively. At 12 months, 50.7%,
57.3%, and 48.1% remained on ETN, ADA, and JAKis, respectively. At 6 months, 9.6% of ETN initiators, 12.0% of ADA ini-
tiators, and 15.4% of JAKi initiators switched to another b/tsDMARD. At 12 months, 22.8% of ETN initiators, 25.2% of ADA
initiators, and 20.8% of JAKi initiators switched to another b/tsDMARD. Unadjusted changes in disease activity measures
and patient-reported outcomes were generally similar among groups at 6 and 12 months (Table 2). After adjusting for base-
line covariates, differences in changes in disease activity measures and patient-reported outcomes between groups were
not significant (Figure 1). Regression coefficients (95% CI) for adjusted change in CDAI, patient pain, and modified Health
Assessment Questionnaire in ADA initiators relative to ETN initiators were −0.84 (−3.31, 1.62), 0.75 (−5.09, 6.60), and
−0.03 (−0.11, 0.05) at 6 months. Regression coefficients for these measures in JAKi initiators relative to ETN initiators were
0.67 (−2.22, 3.56), 4.32 (−2.52, 11.15), and 0.04 (−0.05, 0.13). Odds ratios (95% CI) for achievement of low disease activity
at 6 months relative to ETN initiators (after adjusting for imbalanced baseline covariates) were 0.88 (0.49, 1.59) for ADA ini-
tiators and 1.04 (0.50, 2.16) for JAKi initiators. Adjusted results were similar at 6 and 12 months.

Conclusion: In a population of patients with RA initiating their first b/tsDMARD as monotherapy, we did not observe differ-
ences in 6- and 12-month effectiveness outcomes between ETN, ADA, and JAKi monotherapy initiators after adjusting for
baseline differences between groups.

Disclosure: D. Pappas, CorEvitas, LLC, Corrona Research Foundation, AbbVie, Novartis, Roche Hellas, Sanofi;
J. O’Brien, CorEvitas, LLC.; M. Kelleman, CorEvitas, LLC.; L. Guo, CorEvitas, LLC.; Y. Shan, CorEvitas, LLC.;
J. Baker, Bristol Myers Squibb, Pfizer, CorEvitas LLC, Burns-White, LLC, RediTrex; G. Kricorian, Amgen;
S. Stryker, Amgen; D. Collier, Amgen.
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Background/Purpose: Tocilizumab is a biologic anti-interleukin-6 receptor monoclonal immunoglobin G1 antibody indi-
cated for treating inflammatory diseases, including RA, and cytokine release syndrome. MSB11456 is a proposed biosimilar
to US-licensed tocilizumab and EU-approved tocilizumab. This randomized, double-blind, parallel-group single-dose study
(EudraCT Number 2019-003484-22) compared the pharmacokinetic (PK), safety, tolerability, and immunogenicity profiles of
intravenous (IV) MSB11456 versus US-licensed tocilizumab in healthy adult volunteers. The primary objective was to dem-
onstrate the PK equivalence of MSB11456 with US-licensed tocilizumab after a single IV infusion, following applicable guide-
lines from the European Medicines Agency and US Food and Drug Administration.

Methods: Healthy adults were randomized to receive MSB11456 or US-licensed tocilizumab as a single 1-hour 8 mg/kg IV
infusion. Blood samples for PK and immunogenicity analyses were collected pre-dose and at scheduled time points up to

Table 1. Results of primary and secondary endpoint analyses
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day 48 post-dose. To demonstrate PK equivalence, the primary endpoint was the area under the concentration-time curve
(AUC) from time zero to the last quantifiable concentration (AUC0-last). Secondary endpoints included maximum observed
concentration (Cmax), AUC from time zero to infinity (AUC0-inf), additional PK and safety parameters, antidrug antibody
(ADA), and neutralizing antibody (NAb) incidence (Table 1). PK equivalence between the two treatments was demonstrated
if the 90% confidence interval (CI) for the geometric mean ratio (GMR) for geometric least squares mean (GLSMR) AUC0-last,
was entirely contained within the 80.00% to 125.00% equivalence limits. The primary analysis was performed on natural log-
arithm (ln) transformed parameters using an analysis of variance model with treatment as a fixed effect.

Results: 130 subjects were randomized; 2 subjects were withdrawn prior to dosing due to adverse events. A total of
128 subjects received tocilizumab, of whom 62 received MSB11456 and 66 received US-licensed tocilizumab. Demo-
graphic characteristics of both treatment groups were similar. Primary PK endpoint analysis demonstrated equivalence
between MSB11456 and US-licensed tocilizumab with 90% CI for the GLSMR AUC0-last entirely contained within the
80.00% to 125.00% equivalence limits (GLSMR [90% CI] 103.34 [98.53, 108.37]). 90% CI for the GMR for the secondary
PK parameters AUC0-inf (103.15 [97.86, 108.73]), and Cmax (101.48 [97.23, 105.92]) supported the conclusion of PK
equivalence. Safety, tolerability, and immunogenicity were similar between groups (Table 1).

Conclusion: After a single IV infusion of 8 mg/kg in healthy subjects, PK equivalence was demonstrated between
MSB11456 and US-licensed tocilizumab for the primary and secondary PK endpoints, with similar safety, tolerability, and
immunogenicity results for each product. This study supports IV MSB11456 as a proposed biosimilar to US-licensed
tocilizumab.

Disclosure: M. Tomaszewska-Kiecana, None; M. Ullmann, Fresenius Kabi SwissBioSim, Fresenius Kabi SwissBio-
Sim; E. Vincent, Fresenius Kabi SwissBioSim, Fresenius Kabi SwissBioSim; C. Petit-frere, Fresenius Kabi SwissBio-
Sim; J. Monnet, Fresenius Kabi Swiss BioSim; A. Illes, Fresenius Kabi SwissBioSim.

Abstract Number: 1422

Incidence and Determinants of Infection in Rheumatoid Arthritis
(RA) Patients (Pts) Treated with Subcutaneous Golimumab (GLM) in
Canadian Real-World Practice

Louis Bessette1, Proton Rahman2, John Kelsall3, Jane Purvis4, Emmanouil Rampakakis5, Allen J. Lehman6, Meagan
Rachich7, Francois Nantel8, A. Marilise Marrache9 and Odalis Asin-Milan10, 1Centre de l’Ostoporose et de Rhumatologie
de Québec, Québec, QC, Canada, 2Memorial University, St. John’s, NL, Canada, 3University of British Columbia,
Vancouver, BC, Canada, 4Peterborough Education, Peterborough, ON, Canada, 5McGill University, Department of
Pediatrics and JSS Medical Research, Montréal, QC, Canada, 6Janssen Inc., Toronto, ON, Canada, 7Janssen Inc., Guelph,
ON, Canada, 8Nantel MedSci Consult, Montréal, QC, Canada, 9Janssen Inc., Dollard-des-Ormeaux, QC, Canada, 10Janssen
Canada, Laval, QC, Canada

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (1417–1439) RA – Treatment Poster III
Session Type: Poster Session C
Session Time: 1:00PM–3:00PM

Background/Purpose: Although biologic use in RA has a well-characterized infections risk factor, most studies were done
on 1st-generation anti-tumor necrosis factor (TNFi) drugs or post-drug development (early 2000). This study aimed to
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describe the long-term incidence of infection of RA pts treated with GLM in routine care, assess the impact of infections on
GLM retention, and explore risk factors associated with infection.

Methods: Multicenter, prospective BioTRAC registry collected clinical, laboratory, safety and pt-reported data from TNFi
naïve pts or treated with biologics for < 6 months before enrolment. This post-hoc analysis included RA patients who initi-
ated GLM treatment. The incidence density rates (IDR) of total serious (SI) and non-serious (NSI) infections were calculated
over 90 months as well as by 6-month interval. Time to first infection and treatment discontinuation was assessed by
Kaplan-Meier estimator of survival function. Determinants of infection over time or within the first 6 months were explored
using generalized estimating equation models and logistic regression, respectively.

Results: 530 pts were included with a mean (SD) age of 57.7 (13.0) years and disease duration of 8.0 (8.3) years. Of these,
404 (76.2%) were females, 74 (14.0%) were treated with ≤15mg/week MTX, 280 (52.8%) with >15mg/week MTX, while
173 (32.6%) were not on MTX. For corticosteroids (CS), 72 (13.6%) were treated with ≤5mg/day, 63 (11.9%) with >5mg/
day, and 391 (73.8%) were not on CS. Diabetes (4.5%), pulmonary disease (8.9%), and renal disease (18.5%) were present.
Over a mean follow-up of 27.0 months, the IDR for total infections, NSI, and SI was 35.10 , 32.90, and 2.23 events/100 PYs.
Median estimated time to first infection was 52.9 months (SI: 84.9 months; NSI: 55.1 months, Table). Incidence of total infec-
tions was 44.0, 37.3, 35.1, 29.4, 31.1, 35.7, 19.3 and 7.4 events/100 PYs at 0-6 months, 6-12 months, 12-24 months,
24-36 months, 36-48 months, 48-60 months, 60-72 months, 72-84 months, respectively and no infections between
84-90 months. For determinants, no significant associations were identified for incidence of infections within the first
6 months, however pulmonary disease was a significant determinant of total infections (OR [95%CI]: 2.19 [1.36-3.52]) and
NSI (2.22 [1.35-3.66]) over time, and higher age (1.08 [1.00-1.26]) and high (≥5 mg/day) CS dose (7.25 [1.12-46.80]) were
associated with significantly higher odds of SI. For predictors of GLM discontinuation, incidence of SI (6.48 [1.16-36.13]),
but not NSI, was associated with significantly higher odds; as well as increased baseline CDAI (1.06 [1.04-1.08]) and use
of MTX at low (0.52 [0.30-0.91]) or high dose (0.71 [0.49-1.04]).

Conclusion: Infection rates for this GLM cohort are low compared to rates reported in earlier TNFi studies. Changes over
time in pt characteristics starting TNFi (lower disease activity, shorter disease duration, less CS exposure) may explain the
decreased risk of infection. Most infections occurred during the first 6 months of treatment and decreased thereafter. Pul-
monary disease, higher age and higher CS dose were significant predictors of infections. SIs only were associated with sig-
nificantly higher odds of treatment discontinuation.

Incidence Density Rate (IDR) by Infection Type

Disclosure: L. Bessette, AbbVie/Abbott, Amgen, Bristol-Myers Squibb(BMS), Celgene, Eli Lilly, Janssen, Novartis,
Pfizer, Sanofi-Genzyme, UCB, Gilead, Merck/MSD, Organon, Roche; P. Rahman, Janssen, Novartis, AbbVie, Eli Lilly
and Company, Pfizer; J. Kelsall, None; J. Purvis, AbbVie, Amgen, BioJAMP, BMS, Gilead, Janssen, Merck, Organon,
Pfizer, Roche, Sandoz, Sanofi, Ontario rheumatology association, Ontario Medical Association; E. Rampakakis, Jans-
sen, JSS Medical Research; A. Lehman, Janssen; M. Rachich, Janssen; F. Nantel, Janssen, Johnson & Johnson;
A. Marrache, Janssen Pharmaceutical Companies of Johnson & Johnson, Johnson & Johnson; O. Asin-Milan,
Janssen.

2803



Abstract Number: 1423

Long-Term Treatment with Golimumab Is a Safe Treatment Option
Regardless of Risk Factors in Patients with Rheumatoid Arthritis,
Psoriatic Arthritis, and Axial Spondyloarthritis: Results from a Real-World
Canadian Setting

Regan Arendse1, Proton Rahman2, Philip Baer3, Derek Haaland4, Dalton Sholter5, Odalis Asin-Milan6, Meagan Rachich7,
Emmanouil Rampakakis8, A. Marilise Marrache9 and Allen J. Lehman10, 1Community Rheumatology Care, Saskatoon,
Canada, 2Memorial University, St. John’s, NL, Canada, 3Baer Weinberg MPC, Scarborough, ON, Canada, 4The Waterside
Clinic, Oro Medonte, ON, Canada, 5University of Alberta, Edmonton, AB, Canada, 6Janssen Canada, Laval, QC, Canada,
7Janssen Inc., Guelph, ON, Canada, 8McGill University, Department of Pediatrics and JSSMedical Research, Montréal, QC,
Canada, 9Janssen Inc., Dollard-des-Ormeaux, QC, Canada, 10Janssen Inc., Toronto, ON, Canada

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (1417–1439) RA – Treatment Poster III
Session Type: Poster Session C
Session Time: 1:00PM–3:00PM

Background/Purpose: Golimumab (GLM), a tumor necrosis factor inhibitor (TNFi), has demonstrated efficacy and a favor-
able safety profile in inflammatory rheumatic diseases. Recent safety studies with Janus kinase inhibitors (JAKi) sparked new
discussions in this therapeutic area, while real-world evidence for GLM continues to support its long-term safety profile1-4.
This analysis aimed to describe the risk of major adverse cardiovascular events (MACE), malignancy, and mortality in a large
observational cohort of patients (pts) with RA, PsA, or axSpA treated with subcutaneous (SC) GLM. Serious adverse events
(SAEs) and serious infections (SIs) were also assessed.

Methods: Post-hoc analysis of the BioTRAC registry, a prospective, multicenter study that collected real-world clinical, lab-
oratory, safety, and patient-reported data in RA, PsA, and axSpA patients treated with GLM, infliximab, or ustekinumab. In
the current analysis, only pts treated with SC GLM were included, excluding one pt with prior JAKi treatment. The incidence
rates (IR) per 100 patient years (PYs) of AEs of special interest (AEoSI; MACE [defined as cardiovascular death, non-fatal
myocardial infarction, or non-fatal stroke], malignancies excluding non-melanoma skin cancer, all-cause death, SAEs, SIs),
irrespective of causality to GLM, and time to onset were assessed in subgroups based on the following factors: < 65
vs. ≥65 years of age; sex; prior TNFi experience; smoking status; baseline (BL) use of methotrexate (MTX) and oral steroids.
All analyses were stratified by indication.

Results: 1,231 pts were included, 529 with RA, 281 with PsA, and 421 with axSpA. Table 1 summarizes the BL prevalence
of risk factors of interest. Over 1064 (RA), 539 (PsA), and 675 (axSpA) PYs, the IR for MACE were 1.1 (n=12), 0.0, and 0.0
events/100 PYs, respectively, while for malignancies the IRs were 1.4, 0.4, and 1.0/100 PYs. SAE incidence ranged from

Table 1. Baseline Risk Factors of Interest by Indication

2804



7.6/100 PYs in PsA pts to 11.4 in RA pts and that of SIs from 1.3/100 PYs in PsA pts to 2.3 in RA pts. IRs for all-cause mor-
tality were 0.7/100 PYs (n=7), 0.2 (n=1), and 0.3 (n=2) /100 PYs in RA, PsA, and axSpA, respectively. Table 2 summarizes
the incidence of AEoSI by presence vs absence of risk factors; although numerical differences were observed
(e.g. increased rate of malignancy, mortality, and SI in pts ≥65 vs. < 65 years of age), there were no new safety signal. Higher
age was associated with shorter time to MACE in RA pts (Figure); no significant association was observed with sex, prior
TNFi experience, smoking, and concomitant MTX or steroid use.

Conclusion: Treatment results with GLM in a real-world diverse population are consistent with the current safety profile. This
was irrespective of the presence or absence of the examined risk factors for RA, PsA and axSpA. Higher age was associated
with shorter time to MACE in RA pts. GLM remains a safe option for the treatment of rheumatic diseases even in the pres-
ence of risk factors.

Table 2. Summary of AEs of Special Interest During GLM Treatment by Risk Factor

Figure 1. Time to MACE During GLM Treatment by Age Group
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Takeda, Merck/MSD, UCB, Celgene, Adiga Life-Sciences, Can-Fite Biopharma, Regeneron, Gilead; D. Sholter, Jans-
sen, Eli Lilly, Novartis, AbbVie/Abbott; O. Asin-Milan, Janssen; M. Rachich, Janssen; E. Rampakakis, Janssen, JSS
Medical Research; A. Marrache, Janssen Pharmaceutical Companies of Johnson & Johnson, Johnson & Johnson;
A. Lehman, Janssen.
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France
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Background/Purpose: Biologic Disease Modifying Anti-Rheumatic Drugs (bDMARDs) progressive tapering is a real oppor-
tunity in people living with rheumatoid arthritis (RA) having achieved remission both from the patient (reduction in the disease
and drug-related burden) and the Society (cost alleviation) perspectives. The ToLEDo (Towards the Lowest Efficacious
Dose) trial aimed to assess a disease activity-driven progressive tapering strategy of tocilizumab (TCZ) or abatacept (ABA)
compared to their maintenance at full dose in RA patients in sustained remission. Non-inferiority (NI) was not demonstrated
in terms of disease activity (primary endpoint) or relapses, major relapses, radiographic progression (secondary endpoints).

The aim of this secondary analysis was to assess the cost-effectiveness of the spacing strategy (S-arm) in the ToLEDo trial
compared to full dose maintenance (M-arm).

Methods: The ToLEDo trial was a multicenter 2-year NI randomized open-label controlled trial, which enrolled 228 patients
(113 in the S-arm and 115 in the M-arm). A cost-utility analysis was conducted on the per protocol population of ToLEDo.

In each arm, health benefits were estimated every 6 months by Short Form Health Survey (SF-6D) and EuroQoL (EQ-5D)-
derived utility measurements. Cost elicitation integrated health resource use including bDMARD costs (direct cost) as well
as productivity loss (indirect cost) using the friction cost method. The incremental cost-utility ratios (ICUR) were calculated
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by dividing the difference of costs between S-arm and M-arm by the difference of utilities between the 2 arms. 95% confi-
dence interval (95%CI) were calculated by bootstrap (20,000 iterations). Acceptability analyses were also performed.

Results: Overall, 178 patients were included (82 in S-arm, 96 in M-arm) in the per protocol analysis. At the end of the follow-
up in the S-arm, 15.0% of patients discontinued their biologic, 48.7% spaced the injections, and 36.3% remained at the
standard dose. Two-year utility gains were 1.156 (95%CI 1.143, 1.170) and 1.152 (95%CI 1.142, 1.162) QALY in the S-
arm and M-arm respectively with SF-6D, and 1.541 (95%CI 1.429, 1.638) and 1.449 (95%CI 1.351, 1.541) respectively with
EQ-5D; the difference in terms of utility gains between S-arm and M-arm was therefore 0.004 (95%CI -0.012, 0.021) with
SF-6D and 0.09 (95%CI -0.05, 0.23) with EQ-5D. The difference of total costs between S-arm and M-arm was -4,275 €
(95%CI -5,955 to -2,542) with SF-6D and -4,781 € (95%CI -6,905 to -2,507) with EQ-5D. The estimated ICUR of the spac-
ing strategy over the maintenance at full dose was €932,003 saved per QALY (95% CI -7,534,788 to 6,720,372) with SF-6D
and €52,005 saved per QALY (95%CI -458,934 to 369,967) with EQ-5D. With a willingness to accept of 0 €/QALY lost, the
probability to be cost-effective for the spacing strategy ranged between 70.6% and 89.9% (Figure 1).

Conclusion: Despite the fact that the ToLEDo trial did not demonstrate its non-inferiority, the tested disease activity-driven
tapering strategy was not associated with health loss in terms of utilities and incurred for substantial cost savings, making
this strategy potentially dominant.

Disclosure: J. KEDRA, Bristol-Myers Squibb(BMS); L. El Houari, None; F. Tubach, UCB, Merck/MSD; B. granger,
Bristol-Myers Squibb(BMS); B. Fautrel, Pfizer, Novartis, Roche, Sanofi-Aventis, SOBI, UCB.

Figure 1: cost-utility plane (spacing versus maintenance), with utilities derived from SF-6D (A) and EQ-5D (B). Costs are estimated in €; utilities are
estimated in terms of QALYS
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Treatment Persistence and Switching Patterns of ABP 501 (AMGEVITA®)
in German Patients with Rheumatic Diseases

Ran Jin1, Silvia Kruppert2, Florian Scholz2, Marc Hammer2, Greg Kricorian1, David Collier3 and Jonathan Kay4, 1Amgen,
Inc., Thousand Oaks, CA, 2IQVIA, Frankfurt, Germany, 3Amgen Inc., Simi Valley, CA, 4Division of Rheumatology,
Department of Medicine, UMass Chan Medical School and UMass Memorial Medical Center, Worcester, MA
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Background/Purpose: ABP 501 is the first adalimumab (ADA) biosimilar approved by the European Medical Association
and the Food and Drug Administration for the treatment of immune-mediated inflammatory diseases including RA, PsA,
and AS. Before ABP 501 becomes available in the US, real-world evidence from European countries on utilization patterns
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of ABP 501 can provide useful information, especially regarding indications such as PsA and AS which were approved on
the basis of extrapolation.

Methods: This retrospective cohort analysis using the IQVIA German pharmacy claims database included patients
(≥ 18 years) who initiated ABP 501 between October 2018 and March 2020 and had ≥365 days of continuous observation
both before and after initiation of ABP 501. Patient characteristics and medication use at baseline (within 12 months before
the initiation of ABP 501) were reported for each indication and stratified by prior use of ADA products. Persistence was eval-
uated using Kaplan-Meier analysis, with a permissible treatment gap of up to 120 days. Initial switching patterns after dis-
continuation of ABP 501 were also assessed. This study was a descriptive analysis, and no statistical comparisons were
conducted.

Results: The analysis included 6,739 patients (RA, n=2,725; PsA, n=1,739; AS, n=2,275) comprising patients with
(switchers) or without (ADA-naïve patients) prior exposure to an ADA reference product (RP) or an ADA biosimilar. Patient
demographics and treating specialists/settings are presented in Table 1. Prior use of conventional synthetic DMARDs, glu-
cocorticoids, other biologics (including non-ADA TNF inhibitors [TNFi]), and Janus kinase inhibitors (JAKi) during the baseline
period was observed in all patients and was numerically higher in ADA-naïve patients than in switchers across indications
(Table 1). Median (95% CI) persistence on ABP 501 was 9.4 (8.6–10.3), 10.2 (9.0–11.7), and 12.1 (11.0–13.1) months for
patients with RA, PsA, and AS, respectively, and was consistently longer for switchers than for ADA-naïve patients across
indications (Table 2). For each indication, the overall switching rate was similar between Switchers and ADA-naïve patients
in the first 12 months after initiating ABP 501, with the highest rate observed among patients with RA (30.0%) and the lowest
rate among those with AS (21.3%). Switching patterns varied by indication, with the most common medication switched to
being JAKi for RA (7.9%), other non-TNFi biologics for PsA (9.5%), and ADA RP for AS (8.3%) (Table 2). Switching to ADA
RP was observed more frequently among switchers (RA: 14.4%, PsA: 11.2%, AS: 13.1%) than among ADA-naïve patients
(RA: 1.5%, PsA: 2.9%, AS: 2.5%) (Table 2).

Conclusion: Numerical differences in persistence and switching patterns were observed between ADA-naïve patients and
switchers. Thus, differences in baseline medication use and available treatment options for each indication should be
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considered when interpreting persistence and switching pattern data. Further studies are necessary to better understand
the reasons for these differences in switching patterns.

Disclosure: R. Jin, Amgen; S. Kruppert, IQVIA; F. Scholz, Amgen; M. Hammer, IQVIA; G. Kricorian, Amgen;
D. Collier, Amgen; J. Kay, Alvotech Swiss AG, Boehringer Ingelheim GmbH, Organon, Ridgeline Discovery, Samsung
Bioepis, Sandoz Inc., Scipher Medicine, Gilead, UCB Pharma, Novartis.
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Patients Treated with Infliximab Biosimilar CT-P13 in a Real-life Setting

Bruno Fautrel1, Maryse Assing2, Nadir Mammar2, Yves Brault2 and Hubert Marotte3, 1Sorbonne University Paris,
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Background/Purpose: ReFLECT study has been carried out to investigate real life use of CT-P13, the first monoclonal anti-
body biosimilar to infliximab (IFX) originator.

Methods: ReFLECT is a multicentre, prospective, observational study conducted in France. The primary objectives were to
describe the profile of patients (pts) treated with CT-P13 in a real-world setting and the treatment maintenance (described
indirectly and expressed as the percentage of pts without treatment failure during the 2 years of follow-up; treatment failure
being defined as a permanent discontinuation of CT-P13 due to lack or loss of response and/or intolerance or death). Eligible
pts were both IFX naive pts (IFX-N) starting CT-P13 and those who have been switched from infliximab originator to CT-P13
(IFX-S). Final results of 2 years of follow-up of adult pts with rheumatic diseases using descriptive statistical analyses are
presented here.

Results: Among the 1,400 adult pts included from October 2016 to April 2019, 751 had an inflammatory bowel disease and
649 had a rheumatic disease including 142 pts with rheumatoid arthritis (RA; 75.4% females; mean age±SD: 61.5
±10.9 years old; 70 IFX-N / 69 IFX-S), 411 with ankylosing spondylitis (AS; 41.1% females; 48.1±13.1 years old; 189 IFX-N
/ 201 IFX-S), and 96 with psoriatic arthritis (PsA; 58.3% females; 53.4±14.1 years old; 44 IFX-N / 47 IFX-S) with a median
duration since diagnosis of 13.9, 11.3 and 10.1 years respectively. Nearly 70 to 80% of pts in all indications were already
under CT-P13 before inclusion, and 54.2% of RA, 25.3% of AS and 42.7% of PsA pts had a concomitant treatment with
methotrexate. At inclusion, 68.3% of RA pts had a DAS28-VS >3.2, 55.9% of AS pts had a BASDAI >4 and 45.7% of PsA
pts had a DAS28-VS >3.2 in the IFX-N group compared with 33.3%, 24.7% and 18.9% in the IFX-S group, respectively.
From first administration of CT-P13 to 24 months of follow-up in the study, a higher proportion of pts without treatment fail-
ure was observed in IFX-S than in IFX-N pts: 65.4% [95%CI: 52.8;81.0] vs 33.3% [22.7;49.1] in RA, 66.5% [58.3;76.0] vs
56.6% [47.6;67.4] in AS and 75.9% [62.2;92.8] vs 72.0% [57.5;90.1] in PsA pts respectively (Kaplan-Meier curves of thera-
peutic maintenance on Figure 1). Main reason for CT-P13 withdrawing was treatment failure in both naive and switched pts:
38.6% and 18.8% of RA, 23.5% and 18.4% of AS, 22.7% and 13.0% of PsA pts respectively. Withdrawing for intolerance
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involved 12.9% and 8.7% of RA, 5.3% and 3.0% of AS, 4.5% and 10.9% of PsA in naive and switched pts respectively.
Overall, 366 (56.4%) pts reported at least one adverse event (AE). AEs with suspect relationship with CT-P13 were
described in 159 (24.5%) pts and serious AEs in 77 (11.9%) patients. Regardless of the indication, AEs and serious AEs
were reported similarly in IFX-N (58.1% and 10.6% respectively) and in IFX-S pts (55.8% and 12.6%). Safety results are
detailed in Table 1.
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Conclusion: Year 2 follow-up data indicate that CT-P13 induced effective therapeutic maintenance in pts with RA, AS and
PsA receiving IFX for the first time and as expected, sustained stable results in pts having switched from IFX originator to CT-
P13. This real-life study did not highlight any new safety concerns.

Disclosure: B. Fautrel, Pfizer, Novartis, Roche, Sanofi-Aventis, SOBI, UCB; M. Assing, Pfizer; N. Mammar, Pfizer;
Y. Brault, Pfizer; H. Marotte, AbbVie/Abbott, Amgen, Biogen, Bristol-Myers Squibb(BMS), CellTrion HealthCare, Fre-
senius Kabi, HealthCare, Janssen, Eli Lilly, Nordic Pharma, Novartis, Medac, Pfizer, Merck/MSD, Galapagos, UCB.
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Ronald van Vollenhoven1, Andrea Rubbert-Roth2, Stephen Hall3, Ricardo Xavier4, Anna K Shmagel5, Yanna Song5,
Samuel Anyanwu5 and Vibeke Strand6, 1Amsterdam University Medical Centers, Amsterdam, Netherlands, 2Division of
Rheumatology, Cantonal Clinic St Gallen, St.Gallen, Switzerland, 3Emeritus Research andMonash University, Melbourne,
Australia, 4Hospital de Clínicas de Porto Alegre, Porto Alegre, Brazil, 5AbbVie, Inc., North Chicago, IL, 6Stanford University
School of Medicine, Stanford, CA
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Background/Purpose: The phase 3 SELECT-CHOICE trial of patients with rheumatoid arthritis (RA) and prior inadequate
response to biologic DMARD(s) (bDMARD-IR) demonstrated superiority of the JAK inhibitor upadacitinib (UPA) vs abatacept
(ABA) in the mean change from baseline (BL) in DAS28(CRP) and in the proportion achieving DAS28(CRP) < 2.6 at week
(wk) 12, with higher incidence of serious adverse events reported in the UPA treatment group.

We evaluate the impact of UPA vs ABA on individual components of composite measures of disease activity in SELECT-
CHOICE.
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Methods: In SELECT-CHOICE, a double-blind phase 3 trial, bDMARD-IR patients were randomly assigned to UPA 15 mg
once daily or ABA, each with background conventional synthetic DMARDs, for 24 wks. For this post hoc analysis, the pro-
portions of patients achieving improvement from BL through wk 24 in ACR core variables (including SJC, TJC, Patient
Global Assessment [PtGA], Physician Global Assessment [PhGA], pain, HAQ-DI, and hsCRP) and Boolean remission criteria
were evaluated. Differences in the cumulative distributions of CDAI, DAS28(hsCRP), SDAI, and ACR-n (the lowest of percent
change in TJC, percent change in SJC, or median of the other 5 ACR components) were determined using the Kolmogorov-
Smirnov test and are reported as observed. For all other variables, non-responder imputation was applied for missing data.
Nominal P values are provided throughout.
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Results: A total of 616 bDMARD-IR patients with moderate to severe RA were randomized in SELECT-CHOICE (UPA
15 mg, n=303; ABA, n=309). BL demographic and disease characteristics were generally comparable between treatment
groups, with a mean disease duration of approximately 12 years and mean CDAI of 39.6. At wk 12, more patients receiving
UPA vs ABA achieved ≥50% improvements from BL in TJC68, PtGA, and hsCRP, with comparable proportions observed
between UPA and ABA for the remaining ACR components (Figure). At wk 24, similar proportions of patients receiving
UPA and ABA achieved ≥50% improvements in all but the hsCRP component. Overall, 15% and 26% of patients on UPA
compared with 6% and 15% on ABA demonstrated ≥50% improvements across all ACR components at wks 12 and
24, respectively. At wks 12 and 24, Boolean remission was achieved by 6% and 14% of patients on UPA vs 2% and 10%
of patients on ABA, respectively; the proportion of patients in both treatment groups achieving the individual Boolean com-
ponents were also reported (Table). While comparable at BL, cumulative distributions of CDAI, SDAI, DAS28(hsCRP), and
ACR-n were improved on UPA vs ABA at wk 12 (all nominal P < 0.05); differences persisted for most measures at wk 24.

Conclusion: In this post hoc analysis of bDMARD-IR RA patients, improvements in components of disease measures were
reported for both UPA and ABA through 24 weeks, with numeric differences noted for several components. Nominally
higher attainment of Boolean remission and its components were observed for UPA over ABA.

References1. Rubbert-Roth A, et al. N Engl J Med 2020; 383:1511-21.

Disclosure: R. van Vollenhoven, Bristol Myers Squibb (BMS), GlaxoSmithKline (GSK), UCB, Merck/MSD, Pfizer,
Roche, AbbVie, AstraZeneca, Biogen, Galapagos, Janssen, Miltenyi, R-Pharma; A. Rubbert-Roth, None; S. Hall, Abb-
Vie, Bristol-Myers Squibb (BMS), Lilly, Janssen, UCB, Novartis, Amgen, Gilead, Merck; R. Xavier, AbbVie, Lilly, Jans-
sen, Novartis, Pfizer, Roche; A. Shmagel, AbbVie; Y. Song, AbbVie; S. Anyanwu, AbbVie; V. Strand, AbbVie,
Amgen, AstraZeneca, Bayer, Bristol-Myers Squibb(BMS), Boehringer-Ingelheim, Chemocentryx, Celltrion, Genen-
tech/Roche, Gilead, GlaxoSmithKlein(GSK), Inmedix, Janssen, Kiniksa, Merck/MSD, Novartis, Pfizer, Regeneron Phar-
maceuticals, Rheos, R-Pharma, Samsung, Sandoz, Sanofi, Scipher, Setpoint, Spherix, Aria, Bioventus, Blackrock,
Equilium, Glenmark, Horizon, Kypha, Lilly, MiMedx, Sorrento, Tonix, Priovant.
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Molecular and Clinical Profiling of Rheumatoid Arthritis Patients Predicts
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Rosas1, Pedro Carmona-S�aez2 and Marta Alarcon-Riquelme1, 1Center for Genomics and Oncological Research (GENYO),
Granada, Spain, 2University of Granada, Granada, Spain
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Background/Purpose: Rheumatoid arthritis (RA) is one of the most prevalent rheumatic diseases, mainly characterized by
chronically painful, swollen joints that can severely impair physical function and quality of life. Patients can present a wide

Figure 1: Summary diagram. The figure shows a diagram about the process of building the prediction model and the subsequent omic character-
ization of responders and non-responders patients.
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variety of clinical manifestations and therapeutic approaches are only partially effective. There is a knowledge-gap in the
molecular mechanisms behind response or non-response to the treatments, which are often applied in a trial-and-error
approach. This not only entails an economic cost, but disease continues to progress in those patients who do not respond
to the applied therapy. Therefore, advances in the knowledge of the molecular and clinical patterns that condition the
response, as well as the development of new guidelines or tools with which to predict response in a personalized way are
urgently needed.

Methods:Machine learning models to predict clinical response to rituximab based on gene expression data was created in
a dataset with 23 and 24 responder and non-responder RA patients, respectively. First, 80 and 20 percent of patients were
randomly selected as training and test set. Different algorithms were tested. To select optimal parameter values, parameter
tuning was performed on the training set for each model by 10-fold-cross validation. Performance results of each algorithm
were measured on the test set. The entire process was repeated 10 times from train/test selection to avoid over-fitting and
finally, the best model was selected based on the mean of the area under the curve (AUC) values across iterations. An inde-
pendent cohort of RA patients was used to test model reproducibility. The model was used to predict response and non-
response in a third cohort of 295 RA patients, which contained data on gene expression, methylation, metagenomics, and
a large set of clinical information, including both clinical manifestations, autoantibodies, various cytokines and blood cell pro-
portions. All of these types of data were analyzed comparing responders and non-responders to perform a multilayered
characterization of the molecular mechanisms behind drug response. A summary of the methods is provided in Figure 1.

Results: A prediction model with an AUC of 0.82 was obtained. A set of differentially expressed and methylated genes dif-
ferent between responders and non-responders was observed, mainly related to the activation and differentiation of T cells,
as well as signaling by cytokines IL2 and IL7. No significant difference was found at the microbiome level, but significant dif-
ferences in the proportions of different blood cells, including T cells, NK cells and low-density granulocytes, as well as differ-
ences at the level of comorbidities were found, being more frequent the presence of type II diabetes or dyslipidemia in non-
responding patients.

Conclusion: A tool capable of classifying responder and non-responder patients was developed, which also provided novel
information on the molecular basis behind rituximab response and non-response.

Disclosure: D. Toro-Domínguez, None; J. Linares-Blanco, None; R. L�opez-Domínguez, None; P. L�opez-Garrido,
None; G. Galicia-Rosas, None; P. Carmona-S�aez, None; M. Alarcon-Riquelme, None.
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julien kirchgesner4, 1Strasbourg University Hospital, Strasbourg, France, 2Pfizer, Paris, France, 3HEVA, Lyon, France, 4AP-
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Background/Purpose: Patients with IMID, and notably patients with rheumatoid arthritis (RA), are at increased risk of major
adverse cardiovascular event (MACE) compared with the general population. It is hence paramount to assess the impact of
biological or targeted DMARD (e.g.., tofacitinib and TNFi) on the risk of acute cardiovascular events in patients already at risk,
particularly in the context of ORAL Surveillance which showed a higher risk for MACE with tofacitinib, in comparison with
TNFI, in RA patients.

Methods: The RELATION study is a retrospective observational cohort study using the French nationwide healthcare data-
base (SNDS). Patients aged 18 years or older, affiliated to the French national health insurance with a diagnosis of RA and
initiating tofacitinib after November 1, 2017 or a TNFi after January 1, 2010 (including adalimumab and etanercept, Other
TNFi, without previous exposure to tofacitinib) were followed from treatment initiation to December 31, 2020. Patients with
a previous history of MACE in the 4 years preceding cohort entry were excluded. All MACE excluding cardiovascular
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(CV) death were defined by the first hospitalization for MACE using ICD-10 codes or medical procedure code during follow-
up. Comorbidities and traditional CV risk factors were identified using hospitalizations, procedures, or medication dispensing
in the 4 years prior cohort entry. The unadjusted incidence rate (IR) of MACE excluding CV death was assessed in patients
initiating either tofacitinib or a TNFi. The associated 95% confidence intervals (95% CI) were calculated using the exact Pois-
son distribution and were two-sided.
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Results: Between 2010 and 2020, a total of 39,578 patients with RA were included. Among these, 2,811 initiated tofacitinib
and 36,767 initiated a TNFi (adalimumab: 10,621, Etanercept: 16,512, other TNFi: 9,634). Patients had a mean age of
53 years at cohort entry and were mainly women (72% to 81%). Around 61% of the cohort had at least one CV risk factor,
arterial hypertension being the most frequent (35.2%, of the patients) (Table 1). The proportion of patient with CV risk factor
was numerically higher in the tofacitinib group. The two major co-medications at treatment initiation in the two groups were
methotrexate (60.9%) and corticosteroids (50.8%) (Table 1). 38 incident MACE occurred in the tofacitinib group (IR: 8.1
(5.9-11.1) per 1,000 patient-years (PY)) and 1,880 occurred in the TNFi group (IR: 9.2 (8.4-9.7) per 1,000 PY). The IR per
1000 PY of ischemic heart disease, peripheral artery disease and cerebrovascular disease were respectively 4.24
(2.74-6.58), 0.85 (0.32-2.25) and 2.97 (1.76-5.01) in the tofacitinib group and 5.43 (5.12-5.76), 1.36 (1.21-1.52) and 2.92
(2.70-3.16) in the TNFi group (Table 2).

Conclusion: This study assessed MACE occurrence in patients with RA initiating tofacitinib or TNFi in a French nationwide
setting. Adjusted comparative results will allow to compare these occurrences between the different groups of interest.
Patients’ characteristics at cohort entry

Major adverse cardiovascular event (MACE) incidence rates per 1,000 patient-years

Disclosure: j. gottenberg, AbbVie, Bristol Myers Squibb, Galapagos, Gilead, Lilly, MSD, Novartis, Pfizer;N. Mammar,
Pfizer;M. Kessouri, Pfizer; J. RUDANT, Pfizer; n. Assi, HEVA;B. grenier, HEVA; j. kirchgesner, Pfizer, Roche, Gilead.
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Background/Purpose: The first biosimilar etanercept (ETA-B) was approved in Canada in 2016, but real-world data com-
paring the effectiveness of ETA-B versus its equivalent originator (ETA-O) remain scarce. We compared time to remission
and the prevalence of sustained remission in the first 12 of follow-up in rheumatoid arthritis (RA) cohorts.

Methods: We studied etanercept-naïve RA patients starting ETA-B or ETA-O between January 2015 and May 2022 from
three prospective cohorts in Canada: the Rheumatoid Arthritis Pharmacovigilance Program and Outcomes Research in
Therapeutics (RAPPORT), the Early Undifferentiated Polyarthritis (EUPA) cohort, and the RHUMADATA® registry. We
restricted the analyses to patients with at least one follow-up visit after treatment initiation and with enough data to calculate
remission. Remission was defined as Disease Activity Score 28 (DAS28) -CRP or -ESR ≤2.6, Simplified Disease Activity
Index (SDAI) ≤ 3.3, or Clinical Disease Activity Index (CDAI) ≤ 2.8. We used Cox regression analysis to compare ETA-B ver-
sus ETA-O regarding time to first remission during follow-up (among patients without remission at baseline) and logistic
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regression to assess the prevalence of sustained remission (remission in two consecutive visits) in the first 12 months of
follow-up. Models were adjusted for sex, age, body mass index (BMI), disease duration, and smoking status at cohort entry.
Models were also adjusted for high/moderate disease activity, corticosteroid use, methotrexate (MTX), or hydroxychloro-
quine (HCQ), all at etanercept initiation.

Table 1 – RA patients initiating etanercept originator (ETA-O) and biosimilar (ETA-B)

Table 2 – Cox proportional hazard model results for time to remission

Table 3 – Logistic regression model results for prevalence of sustained remission in 12 months
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Results:We studied 150 RA patients initiating etanercept (65% on the biosimilar) between 2015-2022. Sex distribution was
similar among ETA-B and ETA-O, but the biosimilar group has a longer disease duration and moderate/higher disease activ-
ity at baseline (Table 1). Among 125 patients without remission at baseline, the median time to first remission was 8.7 months
with ETA-B versus 14.5 with ETA-O. In the multivariate analysis (Table 2), we were unable to detect a clear difference in
achieving first remission when comparing ETA-B to ETA-O (hazard ratio, HR = 1.43, 95% confidence interval, CI
0.65-3.13). BMI >=30 was negatively associated with the outcome. Sustained remission in the first 12 months of follow-
up was observed in 16.3% of ETA-B initiators versus 17.3% with ETA-O. After multivariate analysis (Table 3), there was no
significant difference in the outcome between ETA-B and ETA-O (OR 1.16; 95%CI 0.31-4.74). The use of HCQ had a pos-
itive association with the outcome.

Conclusion: In this pooled analysis of three Canadian RA cohorts, we were unable to detect clear differences in achieve-
ment or sustained remission when comparing ETA-B and ETA-O.

Disclosure: C. Moura, None; L. Lukusa, None; L. Yan, None;W.Maksymowych, AbbVie, Boehringer-Ingelheim, Cel-
gene, Eli Lilly, Galapagos, Janssen, Novartis, Pfizer, UCB, CARE Arthritis Limited; D. Choquette, AbbVie/Abbott,
Amgen, Eli Lilly, Fresenius Kabi, Novartis, Pfizer, Sandoz, Tavapharm; G. Boire, AbbVie/Abbott, Bristol-Myers
Squibb(BMS), Janssen, Eli Lilly, Merck/MSD, Novartis, Orimed Pharma, Pfizer, Samsung Bioepis, Teva, Viatris, Amgen,
Celgene; S. Bernatsky, None.
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Background/Purpose: Preclinical data suggest that tofacitinib stimulates osteoblast function and would have a protective
effect on bone health and fracture risk in RA.1 We report post hoc analyses of tofacitinib clinical trials and a real-world data
registry to assess the impact of tofacitinib on fracture risk in patients (pts) with RA.

Methods: We assessed fracture risk in pooled analyses of the tofacitinib RA Phase 1/2/3 and long-term extension studies
(P123LTE) and the placebo-controlled portions of the Phase 3 studies, and separately in ORAL Surveillance
(NCT02092467; a Phase 3b/4 randomized, open-label, post-authorization safety study, evaluating tofacitinib 5 and 10 mg
twice daily [BID] vs TNF inhibitors [TNFi]).2 Incidence rates (pts with events/100 pt-years) and hazard ratios (HRs) were cal-
culated for all fractures and osteoporotic fractures, and multivariable Cox modelling via backward selection was performed
in the P123LTE cohort to identify risk factors. Data from the CorEvitas RA registry (a US-based prospective, multicenter,
observational registry) were used to analyze fracture risk in pts initiating tofacitinib vs biologic (b)DMARDs. Propensity score
(PS) trimming and matching was applied to the CorEvitas population to generate pt cohorts with comparable
characteristics,3 and HRs were calculated for the PS trimmed and matched populations.
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Results: In pooled clinical trial data, rates of all fractures were numerically lower with tofacitinib vs placebo (HR [95% confi-
dence interval (CI)] 0.55 [0.18, 1.65] for 5 mg BID and 0.72 [0.26, 2.01] for 10 mg BID; Fig 1a) and were similar for tofacitinib
5 or 10 mg BID-treated pts (Fig 1a and 1b). In ORAL Surveillance, HRs (95% CIs) for all fractures with tofacitinib 5 and 10 mg
BID vs TNFi were 1.23 (0.96, 1.58) and 1.26 (0.97, 1.62), respectively (Fig 1c). Risk factors for fractures in multivariable anal-
ysis included age ≥ 60 years, female sex, and baseline corticosteroid use (Fig 2), known risk factors for fractures in the
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general population.4 In CorEvitas registry data, HRs (95% CIs) for any fracture with tofacitinib vs bDMARDs were 1.27 (0.82,
1.97) with PS trimming, and 1.42 (0.96, 2.09) with PS matching (p > 0.05; Fig 3).

Conclusion: Pooled clinical trial data in pts with RA showed no increased risk of fractures with tofacitinib vs placebo and no
clear dose effects. No unique risk factors for fractures were identified compared with those known for the general popula-
tion.4 Fracture rates were numerically higher with tofacitinib vs TNFi in ORAL Surveillance. In real-world data, numerically
higher fracture rates were found with tofacitinib vs bDMARDs, but the difference was not statistically significant. Pts with
fracture risk factors should be monitored and treated per established standards of care.

1. Adam et al. Sci Transl Med 2020; 12: eaay4447
2. Ytterberg et al. N Engl J Med 2022; 386: 316-26
3. Kremer et al. ACR Open Rheumatol 2021; 3: 173-84
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4. Kanis et al. Osteoporos Int 2008; 19: 385-97
Studies sponsored by Pfizer and CorEvitas, LLC (for the CorEvitas RA registry; analysis funded by Pfizer). CorEvitas is
supported by contracted subscriptions with multiple companies. Medical writing support was provided by J King, CMC
Connect, and funded by Pfizer.

Disclosure: K. Hansen, None;M.Mortezavi, Pfizer Inc; E. Nagy, Pfizer Inc;C.Wang, Pfizer Inc;C. Connell, Pfizer Inc;
Z. Radi, Pfizer Inc; H. Litman, CorEvitas;G. Adami, Galapagos, Theramex;M. Rossini, Theramex, UCB, Amgen, Abb-
Vie, Bristol-Myers Squibb, Eli Lilly, Galapagos, Novartis, Pfizer Inc, Sandoz.
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Background/Purpose: Adalimumab, a recombinant fully human monoclonal immunoglobulin G1 antibody, is a biologic
directed against tumor necrosis factor-alpha indicated for use in a range of autoimmune diseases. MSB11022, an
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adalimumab biosimilar, has demonstrated equivalent pharmacokinetics (PK) and efficacy as well as comparable safety and
immunogenicity to the EU-reference adalimumab,1–3 and was approved in the EU in a citrate buffer formulation in 2019.4 An
acetate buffer formulation of MSB11022 (MSB11022-acetate) has been developed for introduction in the US. This study
compared the PK, safety, tolerability, and immunogenicity profiles of MSB11022-acetate versus the US-reference adalimu-
mab (US-RP) and MSB11022. Here we present data on the PK equivalence of MSB11022-acetate and US-RP. Results for
3 treatment arms will be presented at a later stage.

Methods: In this randomized, double-blind, 3-arm parallel-group study, healthy subjects were randomized (1:1:1) to
receive a single 40 mg subcutaneous dose of MSB11022-actetate, MSB11022, or US-RP via a pre-filled syringe on
Day 1. Randomization was stratified by body weight category. Blood samples for PK and immunogenicity were taken
pre-dose and at scheduled intervals up to Day 71 post-dose. The primary endpoint PK parameters were area under the
concentration–time curve from time 0 to infinity, maximum concentration, and area under the concentration–time curve
from time 0 to the last quantifiable concentration. Primary parameters were log-transformed and compared between
treatment arms using an analysis of variance model with treatment as a fixed effect and randomization stratification as a
cofactor. Safety and immunogenicity endpoints were collected throughout the study and summarized using descriptive
statistics.

Table 1: Statistical Analysis of Primary Pharmacokinetic Parameters Between MSB11022-Acetate and US-RP Treatment Arms

Table 2: Summary of Treatment-Emergent Adverse Events in the MSB11022-Acetate and US-RP Treatment Arms (Safety Analysis Set)
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Results: Of the 459 subjects randomized, 452 received a single dose of study drug: MSB11022-acetate, n=150;
MSB11022, n=150; US-RP, n=152. The primary PK analysis demonstrated equivalence between MSB11022-actetate
and US-RP; the 90% confidence intervals for the geometric least squares mean ratios were completely within the predefined
equivalence margins of 80.00% to 125.00% for all primary PK parameters (Table 1). MSB11022-acetate and US-RP had
comparable safety profiles, no serious adverse events were considered related to the study drug, and there were no
reported deaths (Table 2). The immunogenicity profile of MSB11022-acetate was similar to US-RP, with comparable inci-
dence and titer of anti-drug antibodies and incidence of neutralizing antibodies at all time points.

Conclusion: PK equivalence of MSB11022-acetate and US-RP was demonstrated with comparable immunogenicity,
safety, and tolerability profiles. This study adds to the totality of evidence in support of MSB11022-acetate as a proposed
adalimumab biosimilar.

References

1. Hyland E, et al. Br J Clin Pharmacol 2016;82:983–93.
2. Hercogov�a J, et al. Br J Dermatol 2020;182:316–26.
3. Edwards CJ, et al. Clin Rheumatol 2019;38:3381–90.
4. EMC. Idacio SmPC. Last updated Jan 11, 2022. https://www.medicines.org.uk/emc/product/11307/smpc#gref

Disclosure: A. Dryja, MTZ Clinical Research Sp. z o.o; A. Buccarello, Fresenius Kabi Swiss BioSim; I. Gaillard, Fre-
senius Kabi Swiss BioSim; J. Monnet, Fresenius Kabi Swiss BioSim.

Abstract Number: 1433

A 48-week Analysis of a Pan-EU Real-world Study of SB5 Biosimilar
Following Transition from Reference Adalimumab in Patients with
Rheumatoid Arthritis, Axial Spondyloarthritis or Psoriatic Arthritis

Ulf Müller-Ladner1, Karl Gaffney2, Deepak Jadon3, Marco Matucci-Cerinic4, Eugenio Chamizo Carmona5 and Janet
Addison6, 1JLU Campus KK, Bad Nauheim, Germany, 2Norfolk and Norwich University Hospital NHS Trust, Norfolk,
United Kingdom, 3Cambridge University, Cambridge, United Kingdom, 4University of Florence, Florence, Italy, 5Hospital
de Mérida, Mérida, Spain, 6Biogen Idec Ltd, Maidenhead, United Kingdom

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (1417–1439) RA – Treatment Poster III
Session Type: Poster Session C
Session Time: 1:00PM–3:00PM

Background/Purpose: SB5, a biosimilar to reference adalimumab (ADL), received marketing authorisation in 2017 (EU) and
2019 (US) based on pre-clinical and clinical phase I and III studies demonstrating bioequivalence and comparable efficacy,
safety and immunogenicity to ADL. The real-world study ‘PROPER’ is designed to provide insights into outcomes of the
transition from ADL to SB5 outside the randomised, controlled, clinical trial setting.

Methods: Under an umbrella design, 1040 patients with immune-mediated inflammatory disease (rheumatoid arthritis [RA],
axial spondyloarthritis [axSpA], psoriatic arthritis [PsA], Crohn’s disease [CD], and ulcerative colitis [UC]) were enrolled at
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centres in Belgium, Germany, Ireland, Italy, Spain and UK, and followed for 48 weeks post-transition to SB5 after at least
16 weeks’ routine treatment with ADL. This abstract presents results for the RA, axSpA and PsA cohorts.

The study aimed to evaluate candidate predictors of persistence on SB5; these variables included gender, medical history,
age, duration of disease, disease score and concomitant therapy, all at time of SB5 initiation. Variables reported for at least
15% of each cohort, and having clinical relevance, were selected as candidate predictors, fitted into a univariate Cox regres-
sion model, and hazard ratios (HR) calculated for each variable. Persistence on SB5 i.e. time to SB5 discontinuation up to
Week 48 post-transition was estimated using the Kaplan-Meier method.

Results: Of the 496 patients included in this analysis, 487 completed 48 weeks of study follow-up; 397 of those (81.5%)
remained on SB5 throughout. Probability of persistence at Week 48 was 85.9%, 79.5% and 81.1% for RA, axSpA and
PsA, respectively (Figure 1).

Table 1. Probability of candidate variable to predict persistence.
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Table 1 shows the variables selected as candidate predictors, and the probability of each to predict persistence at Week 48.
Being female was the only variable shown to be significantly associated with persistence: HR (95% CI) 3.53 (1.1, 11.7
[p=0.04]) and 2.38 (1.1, 5.1 [p=0.03]) in the RA and axSpA cohorts, respectively. Of the 3 variables with HR ≥1.5, or the
reciprocal, the 95% CI crossed 1.0 and the association with persistence was not statistically significant (based on p-value):
female gender (in the PsA cohort); history of vascular disorders (in the RA cohort); and receiving folic acid supplement (in the
RA and PsA cohorts).

Conclusion: Over three quarters of all three rheumatology indication cohorts remained on SB5 by 48 weeks after transition
from reference ADL. Of the candidate predictors of persistence, only female gender was found to have a significant associ-
ation with increased risk for SB5 discontinuation in study subjects diagnosed with RA or axSpA. A limitation of this finding is
the relatively low proportion of subjects discontinuing SB5 prior to Week 48, hence a low incidence of potential candidate
predictors within the dataset; p-values should be interpreted with caution. These results suggest that, within the baseline
categories explored, no evidence was found to mitigate against transition on grounds of baseline clinical characteristics in
terms of anticipated persistence.

Disclosure: U. Müller-Ladner, Biogen;K. Gaffney, AbbVie, Eli Lilly, Novartis, UCB Pharma, Gilead;D. Jadon, AbbVie,
Celgene, Eli Lilly, Gilead, Janssen, MSD, Novartis, Oxford University Press, Pfizer, Roche, Sandoz, UCB, Ferris,
Fresenius-Kabi; M. Matucci-Cerinic, Biogen, Eli Lilly, Chemomab, Sandoz, Merck/MSD, Pfizer, Behring, Janssen;
E. Chamizo Carmona, AbbVie, Amgen, Biogen, Bristol-Myers Squibb(BMS), Celgene, Eli Lilly, Fresenius-Kabi, Gala-
pagos, Janssen, MSD, Novartis, Pfizer, UCB; J. Addison, Biogen.

Figure 1. Probability of remaining on SB5
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Background/Purpose: Neutropenia has been reported as one of the most frequent adverse events of tocilizumab. We con-
ducted a retrospective cohort study to determine the risks and clinical significance of tocilizumab-induced neutropenia, in
real-world settings, for patients with rheumatoid arthritis (RA).

Methods:We collected the medical records of patients with RA who were treated with tocilizumab, between January 2013
and December 2021, at a tertiary referral hospital in Seoul, South Korea. Data regarding complete blood cell counts were
collected. Neutropenia was graded following the Common Terminology Criteria for Adverse Events guidelines as follows:
grade 0, normal; grade 1, < lower limit of normal (LLN) to 1.5 × 109/L; grade 2, < 1.5 to 1.0 × 109/L; grade 3, < 1.0 to 0.5
× 109/L; and grade 4, < 0.5 × 109/L. Infectious complications were confirmed by clinical diagnosis and treated with
antibiotics.

Risk factors for the development of grade 3/4 neutropenia in patients with tocilizumab

Multivariable analysis of the risk factors for infection during tocilizumab treatment
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Results: A total of 277 patients with RA, who received tocilizumab treatment, were included in our study. Of the total
patients, tocilizumab was administered as subcutaneous and intravenous injections in 152 (54.8%) and 125 (45.1%)
patients, respectively, during 782 patient-years (PY). During the follow-up period, 22 (7%) patients experienced grade 3/4
neutropenia. None of the patients discontinued tocilizumab due to neutropenia, while the dosage of conventional synthetic
DMARD (csDMARD) was either reduced or discontinued for 8 patients. There was no significant difference in the time taken
for recovery from neutropenia, between the csDMARD discontinuation group (median, 1.6 mo [IQR: 1.0–2.0]) and the
csDMARD continuation group (median, 2.6 mo [IQR: 1.0–5.3]) (P=0.58). A previous history of neutropenia during treatment
with csDMARD could contribute to a higher risk for onset of grade 3/4 neutropenia (HR: 3.120; 95% CI: 1.189-8.189;
P=0.021). In the enrolled population, infections occurred during tocilizumab treatment primarily included pulmonary infec-
tions at 10.31/100 PY (pneumonia at 4.86/100 PY, other acute lower respiratory infections at 5.45/100 PY). Age over
60 years and the presence of extra-articular manifestations were significantly associated with a higher risk of infections
(Age, HR: 2.133; 95% CI: 1.118–4.071, P=0.022; extra-articular manifestations, HR: 14.566, 95% CI: 6.317-33.584,
P< 0.0001). However, grade 3/4 neutropenia induced by tocilizumab administration was not associated with increased
infection risk (HR: 0.721; 95% CI: 0.105-2.117; P=0.471).

Conclusion: Approximately 7% of patients with RA treated with tocilizumab developed grade 3/4 neutropenia. A previous
history of neutropenia due to csDMARD therapy was an important predictor for the onset of tocilizumab-induced neutrope-
nia. Age and extra-articular manifestations, but not neutropenia, were associated with infection, indicating that tocilizumab-
induced neutropenia was not clinically significant in the incidence of infection in patients with RA.

Disclosure: Y. Kim, None; S. Ahn, None; J. Oh, None; Y. Kim, None; C. Lee, None; B. Yoo, None; S. Hong, None.
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Background/Purpose: Efficacy and safety of tocilizumab (TCZ) in the treatment of rheumatoid arthritis (RA) has demon-
strated in randomized controlled trials. However, the clinical response to TCZ in patients with RA is generally slower than
those to tumor necrosis factor inhibitors and Janus kinase inhibitors. Glucocorticoids are commonly used to bridge the
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therapeutic effect of disease-modifying anti-rheumatic drugs, rapidly control inflammation, and mildly prevent the progres-
sion of joint destruction. Hence, we hypothesized that an early intensive combination strategy using TCZ with low-dose
prednisolone (PSL) as an induction therapy might introduce rapid-control of the disease activity and long-term remission
with better functional and radiographic outcomes. Therefore, the objective of this study was conducted to analyze the effec-
tiveness and safety of combining TCZ with low-dose PSL compared to TCZ as induction therapy in biologics-naïve patients
with active RA.

Methods: In this 24-week, prospective, randomized, controlled, open-label, multicenter study, 26 patients with biologics-
naïve active RA (mean age 62.5±11.4 years old; mean disease duration 6.9±9.8 years; mean Clinical Disease Activity Index
[CDAI] score 22.1±13.4) were enrolled. The patients were administered either TCZ plus low-dose PSL or TCZ (n=13, each)
for 24 weeks. In TCZ plus low-dose PSL group, the patients were administered PSL 5 mg/day p.o. from the beginning of
TCZ for 4 weeks and PSL was reduced by 1 mg/day every 4 weeks to 0 mg. The primary endpoints were achievement of
a CDAI score of ≤2.8, and a Health Assessment Questionnaire disability index (HAQ DI) score of< 0.5 at week 24. The sec-
ondary endpoints were achievement of a change from baseline in the modified Total Sharp score (mTSS) ≤0.5 and safety at
week 24.

Results: At week 24, the patients achieved both primary and secondary endpoints were more in the TCZ plus PSL group
than in the TCZ group (p< 0.05 for all). A CDAI score of ≤2.8 was achieved by 90.9% of patients in the TCZ plus PSL group
compared to 38.5% in the TCZ group (p< 0.05). A HAQ DI score of < 0.5 was observed in 75.0% of patients in the TCZ plus
PSL group compared with 46.1% in the TCZ group (p< 0.05). A change from baseline in mTSS≤0.5 was achieved by 84.6%
of patients in the TCZ plus PSL group compared to 46.2% in the TCZ group (p< 0.05). There were no significant differences
in the incidence of treatment-related adverse events between the two groups.

Conclusion: Combination therapy with TCZ and low-dose PSL would suppress more rapidly disease activity as well as pro-
gression of joint destruction in active RA compared to TCZ alone. No short-term safety concern in the combination therapy
was observed in this study.

Disclosure: K. Yokota, None; H. Nagasawa, None; Y. Akiyama, None; T. Mimura, None.
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Background/Purpose: With increasing use of biologic disease modifying anti-rheumatic drugs (bDMARDs) and targeted
synthetic DMARDs (tsDMARDs) for the management of rheumatoid arthritis (RA), outcomes have improved for many
patients. In previous studies, factors associated with use of bDMARDs/tsDMARDs have varied considerably. The aim of this
study was to investigate the relation between patient characteristics at RA diagnosis and subsequent initiation of treatment
with bDMARDs/tsDMARDs.

Methods: Patients with early RA (symptom duration < 12 months) diagnosed at the outpatient clinics of a University Hospital
in 2012-2016 who fulfilled established classification criteria for RA (the 1987 ACR criteria and/or the 2010 ACR/EULAR cri-
teria) were included. Patients who participated in a clinical trial were excluded. Clinical data were retrieved from the medical
records in a structured review process. Data on treatment were obtained from a national quality register, and from comple-
mentary case record reviews. Data on comorbidities were retrieved from a regional healthcare register, and data on level of
formal education, country of origin and family background from national registers. The relation between characteristics at
diagnosis and time to start of a first bDMARD/tsDMARD was examined in crude and age-adjusted Cox regression models.
Patients were censored at death, migration from Sweden or end of the study (December 31, 2021). Factors with p< 0.20 in
crude models were eligible for multivariable analyses. In cases of major collinearity (r >0.3), only the covariate with the stron-
gest association in crude analysis was included in the multivariable model.

Results: A total of 367 patients with early RA were identified. As 37 of those participated in a clinical trial, 330 patients (mean
age 59.3 years; 72 % women; 68 % anti-citrullinated protein antibody (ACPA) positive) were included. Treatment with a first
bDMARD was initiated in 137 patients (41 %) during the follow-up, and never preceded by tsDMARD initiation. Higher age at
diagnosis was associated with a lower probability of starting a bDMARD (hazard ratio 0.66 per SD; 95% confidence interval
0.56-0.77). Positive ACPA and baseline disease severity, measured by tender or swollen joint counts, or the Health Assess-
ment Questionnaire (HAQ), but not by CRP or ESR, were associated with subsequent bDMARD treatment initiation
(Table 1). A high level of formal education and absence of comorbidities predicted start of a bDMARD in crude, but not in
age-adjusted, analyses. The association with age remained significant in models adjusted for each other covariate sepa-
rately. In the final multivariable model, lower age, positive ACPA and many tender joints at diagnosis were all predictive of
bDMARD treatment (Table 2).

Conclusion: ACPA positive patients with RA, and patients with extensive joint involvement or substantial disability at diag-
nosis, were more likely to receive early treatment with bDMARDs, whereas older patients were less likely to start bDMARDs.
The impact of age on bDMARD therapy was not explained by level of education, comorbidities or ethnicity, suggesting that
other aspects of age influence treatment decisions in early RA.

Disclosure: M. Hameed, None; S. Exarchou, Novartis, Abbvie, Amgen, Janssen-Cilag, UCB Pharma; A. Eberhard,
None; A. Sharma, None; U. Bergström, None; J. Einarsson, None; C. Turesson, AbbVie/Abbott, Nordic Drugs,
Bristol-Myers Squibb(BMS).
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Background/Purpose: Previous studies have demonstrated differing bDMARD prescription rates between countries,
which seems to be amongst others related to a country’s socioeconomic status. In contrast, the costs of glucocorticoids
(GC) are significantly lower and it may be hypothesized that when less bDMARDs are used, GC use increases. Therefore,
the objective of this study was to investigate globally the ratio between bDMARD and GC use, and to assess whether this
relates to a country’s socioeconomic status (SES).

Methods: Data on bDMARD and GC use were extracted from the METEOR database: an international database capturing
daily clinical practice data from patients with a clinical diagnosis of rheumatoid arthritis (RA). Countries were included that
had contributed at least 60 newly diagnosed patients, as of 1-1-2007. The ratio between the proportion of patients who
had ever used a bDMARD and the proportion of patients who had ever used a GC (with no concomitant bDMARD
use) during a total follow up duration of five years (bDMARD/GC ratio) was calculated per country. Univariable linear regres-
sion was used to analyze the bDMARD/GC ratios according to publicly available country-level indicators of SES (measured
in GDP per capita, household net disposable income and health expenditure per capita, expressed in International dollar (IntI
$) to account for the differences in purchasing power)

Results: Data from 10,856 patients covering eight different countries showed varying baseline characteristics (table 1)
and proportions of bDMARD use. The number of included patients ranged from 64 (Spain) to 8484 (India). The percent-
age of females and patients with ACPA positive antibodies ranged from 64% (GB) to 86% (Spain) and from 28%
(Mexico) to 81% (Spain), respectively. Mean baseline disease activity score (DAS28) varied between 4.8 (Spain) and
6.3 (India). The percentage of patients who used a bDMARD during five years follow up, ranged from 1% (South Africa
and India) to 28% (United States, state of Massachusetts) and who used a GC at some time (with no concomitant
bDMARD use) during five years follow up, ranged from 19% (Great Britain) to 94% (South Africa) (figure 1). Higher
country-level wealth measured in GDP per capita, health expenditure per capita and household net disposable income
were related to a higher bDMARD/GC ratio. For every 10,000 IntI$ increase in GDP per capita, household net dispos-
able income and health expenditure per capita, the bDMARD/GC ratio (range 0 to 1) was observed to increase by a
value of β 0.1 (95% CI 0.07;0.2, p< 0.001), β 0.3 (95% CI 0.2;0.5, p< 0.05) and β 0.6 (95% CI 0.4;0.9, p< 0.001),
respectively (figure 2).
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Conclusion: In this analysis based on a worldwide cohort capturing eight countries, we show that the bDMARD/GC ratio
indeed differs across countries. These differences are significantly related to general country-level indicators of level of
wealth, a higher proportion of patients using bDMARDs and/or a smaller proportion of patients using GCs.
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Background/Purpose: The lymphatic system plays an integral role in the pathology of rheumatoid arthritis (RA)1 and medi-
ates local RA flares2, yet most biologic therapies are dosed subcutaneously (SC) or intravenously (IV). Nanotopography-
microneedles (NTM) have previously been shown to enhance local lymphatic delivery and improve therapeutic efficacy in
collagen-induced arthritic rats3. Here we report interim results from a 10-patient Phase 1b clinical trial in patients with high
to moderate RA activity and with a history of an inadequate response to weekly SC injections of 50 mg of etanercept who
were switched to weekly NTM-device-facilitated lymphatic delivery of 25 mg of etanercept for 12 weeks.

Methods: The NTM device was applied to the dorsal forearm and etanercept infused for 1.25 hours. The device was alter-
nately applied between the left and right forearms every other week. Lymphatic imaging was conducted using Near-Infrared
Fluorescence (NIRF) imaging techniques with indocyanine green dye3 to evaluate delivery into the lymphatic vessels and
draining axillary lymph nodes, and to determine if lymphatic function (pump rates) improved after treatment. Data from the
first 7 patients enrolled are included in this analysis. The patient baseline demographics and disease characteristics are given
in Table 1. The remaining 3 patients are currently completing 12 weeks of dosing.

Table 1: Baseline demographics and disease characteristics for first 7 patients. “Other RA Medications” column includes additional therapies
patients were using at W0 (baseline) to treat RA; “Comorbidities” column includes ongoing medical conditions at W0; “Disease State” column rep-
resents disease activity at W0 (baseline), as measured by DAS28(CRP).
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Results: Switching from once weekly 50 mg SC injections to once weekly 25 mg lymphatic delivery significantly reduced
disease activity without local adverse events or drug delivery-related immune responses. Patients with high DAS28(CRP)
baseline scores were reduced to moderate levels and patients with moderate DAS28(CRP) baseline scores were reduced
to low disease activity levels (Figure 1A). Patient Global Assessment of Disease Activity and Patient Disease Pain concomi-
tantly decreased (Figure 1B). Lymphatic function, based on average pump rates, increased from a baseline of 1.0 to 2.9
pumps/minute after 12 weeks of treatment (Figure 2).

Conclusion: The NTM device effectively delivers lymphatically based on NIRF imaging results. RA disease activity and lym-
phatic function were improved in all patients. These improvements resulting from use of the NTM device underscore the
importance of directing TNFα inhibitors locoregionally to lymphatics and lymph nodes in the treatment of RA.

1. Yousef, M et al.: J Pharm Pharm Sci 2021; 24: 533-47 (ww.capsCanada.org)
2. Rahimi, H et al.: Arth Res Ther 2016; 18:194-203
3. Aldrich, MB et al.: Arth Res Ther 2017; 19:1–13

Disclosure: A. Smith, Sorrento Therapeutics; P. Roerig, None; J. Cason, Sorrento Therapeutics; D. Fancis, Sorrento
Therapeutics; B. Cooley, Sorrento Therapeutics; M. Royal, Sorrento Therapeutics; V. Strand, AbbVie, Amgen, Astra-
Zeneca, Bayer, Bristol-Myers Squibb(BMS), Boehringer-Ingelheim, Chemocentryx, Celltrion, Genentech/Roche,

Figure 1: Disease scoring and metrics in patients treated using lymphatic delivery of etanercept. A) DAS28(CRP) levels at W0 (baseline), W6, and
W12, and B) Left) Patient Global Assessment of Disease Activity, Right) Patient Assessment of Disease Pain. Data are represented as mean ± SE
(SE is the standard error).

Figure 2: Improvements in lymphatic function from week 0 (W0) to 12 (W12) from lymphatic delivery of etanercept. A) Shows the nanotopography-
microneedle (NTM) device dosing location on the patient and where the lymphatic vessels were imaged with indocyanine green dye. B) Compar-
ison of lymphatic pump rates at W0 (baseline), 6 weeks (W6) and 12 weeks (W12) dosing. Data is presented as mean ± SE (SE is the standard
error).
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Background/Purpose: To determine if different classes of lupus nephritis (LN) are correlated with specific circulating auto-
antibodies (autoAbs) and T-helper cell cytokines and other manifestations of systemic lupus erythematosus (SLE).

Methods: All patients (N=62) met the SLE classification criteria of the American College of Rheumatology/European League
Against Rheumatism (ACR/EULAR) or Systemic Lupus International Collaborating Clinics (SLICC) classification criteria.
Demographic and clinical data were included. Plasma levels of interferon gamma (IFNɣ), interleukin 17 (IL-17), interleukin
10 (IL-10), as well as isotype-specific (IgG) anti-DNA, anti-Ro/SSA (SSA), and anti-Sm were measured using an enzyme-
linked immunosorbent assay (ELISA).

Fig. 1. Interactive model for the interrelation of T-helper cell cytokines, circulating autoantibodies, and systemic lupus erythematosus
manifestations.
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Results: The most common manifestations were a history of arthritis in 61% (N=38), photosensitivity rash in 53% (N=33), LN
in 44% (N=27), and oral/nasal ulcer in 31% (N=19) SLE patients. AutoAbs (anti-DNA, anti-SSA, and anti-Sm), IFNɣ, and IL-
17, but not IL-10, were significantly elevated in SLE patients compared to healthy controls. There were elevated plasma
levels of anti-DNA (p = 0.0101) and anti-Sm (p = 0.0499) in patients with a history of LN compared to patients without
LN. In contrast, plasma levels of anti-Sm were decreased in patients who had a history of acute mucocutaneous manifesta-
tions, including photosensitivity rash and/or malar rash (p = 0.0152). Among the three cytokines that were analyzed, IL-10
was significantly elevated in patients with a history of LN compared to patients without LN (p = 0.0216). IL-17 was positively
correlated with anti-SSA (p = 0.0130) and was significantly higher in patients with discoid rash (p = 0.0238) and history of
class V LN (p = 0.0055). IFNɣ was positively correlated with anti-DNA (p = 0.0355) and anti-SSA (p = 0.0402).

Conclusion: This cross-sectional study supports the role of different T-helper cell cytokines that may be associated with the
development of different autoAbs in influencing the diversity of SLE clinical manifestations (Fig. 1). The results suggest that ele-
vated IFNɣ and IL-17 are more generalized features in SLE patients. In contrast, higher levels of IL-10 were observed in patients
with a history of LN. These results provide insights into the pathogenesis of LN that can help guide future diagnosis and
therapies.

Disclosure: F. Alduraibi, None; K. Sullivan, None; W. Chatham, GlaxoSmithKline; H. Hsu, None; J. Mountz, None.
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Background/Purpose: Epidemiologic data of secondary connective tissue disease and autoantibody profiles among
patients with systemic lupus erythematosus (SLE) remains limited for racial/ethnic populations in the United States (US).
The Manhattan Lupus Surveillance Program (MLSP), a population-based retrospective registry of cases of SLE among Man-
hattan residents, was used to further investigate the rates of secondary diagnoses of Rheumatoid arthritis (RA), Sjögren’s
Syndrome (SS), Antiphospholipid Syndrome (APLS) and Fibromyalgia (FM) in patients with prevalent SLE in 2007. In addi-
tion, we evaluated the prevalence of autoantibodies in SLE patients across sex and racial/ethnic groups.

Methods: Prevalent SLE cases had to fulfill at least one of the 3 following classification criteria 1) 1997 ACR, 2) Systemic
Lupus International Collaborating Clinics (SLICC), or 3) EULAR/ACR criteria. Secondary connective tissue diseases were
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defined using modified criteria for RA (Rheumatoid factor positive and arthritis), SS (anti-SSA/Ro positive and evidence of ker-
atoconjunctivitis sicca and/or xerostomia), and APLS (antiphospholipid antibody positive and evidence of a clot). FM was
defined as carrying a secondary diagnosis of FM. Autoantibodies were counted if they were known to be evaluated by physi-
cian documentation or by laboratory results. Equivocal results were counted as negative. Lupus anticoagulant was only
counted if both the screen and confirmatory test was positive. Anti-cardiolipin IgG and IgM were only considered positive if
medium or high titer. Anti-beta 2 glycoprotein I IgG and IgMwere considered positive by lab results with equivocal or borderline
results considered negative. The percentage of SLE cases with each outcome and autoantibody seropositivity were calculated
for sex and racial/ethnic group. Univariate differences were evaluated using chi-square tests or Fisher’s exact tests when nec-
essary. For differences by race/ethnicity, comparisons excluded cases categorized as non-Latino other.

Results: 1,342 patients fulfilled a prevalent SLE classification criteria, Table 1. Of those 203 (15.1%) met our criteria for sec-
ondary RA, 147 (11.0%) met our criteria for secondary SS, 119 (8.9%) met our criteria for APLS, and 120 (8.9%) carried a
secondary diagnosis of FM, Table 1. The distribution of cases meeting criteria differed by race/ethnicity for SS (p=0.0002),
APLS (p=< 0.0001) and FM (p=< 0.0001) but not RA (p=0.5042), Table 1. Cases meeting criteria for SS and FM also differed
by sex (p=.0017 and p=.0009, respectively), Table 1. The distribution of evidence for autoantibody seropositivity differed by
race/ethnicity for all autoantibodies we evaluated (p< 0.05 for all), Table 2. Distribution of autoantibodies only differed by sex
for anti-DNA (p=0.0197) and anti-Sm (p=0.0094).

Conclusion: Data from the MLSP revealed disparities among Manhattan SLE patients in prevalence of secondary connec-
tive tissue disease and autoantibody profiles by race/ethnicity. Understanding these differences in clinical phenotypes
among minority patients is critical to alleviating the existing undue burden that SLE places on these populations.

Disclosure: B. Denvir, None; P. Carlucci, None; J. Buyon, None;H. Belmont, None; K. Corbitt, None; S. Sahl, None;
J. Salmon, None; A. Askanase, AstraZeneca, GlaxoSmithKlein(GSK), Aurinia, Amgen, Pfizer, Idorsia, Eli Lilly, UCB,
AbbVie/Abbott, Janssen, Bristol-Myers Squibb(BMS); J. Bathon, None; L. Geraldino-Pardilla, None; Y. Ali, None;
E. Ginzler, Aurinia Pharma; C. Putterman, Equillium, Progentec, Kidneycure; C. Gordon, UCB, Amgen, Astra-Zeneca,
AbbVie, Sanofi, MGP; H. Parton, None; P. Izmirly, Momenta/Janssen.
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Background/Purpose: Platelet-bound complement activation products (PC4d) are associated with a history of thrombosis
in systemic lupus erythematosus (SLE) (Gartshteyn al., 2021; Petri et al., 2017). The current study evaluated the role of PC4d
in assessing the risk of future thrombosis.
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Methods: PC4d (expressed at net mean fluorescence intensity [MFI]) was measured by flow cytometry from patients
enrolled in the Lupus Cohorts at Columbia Univ (COL), Johns Hopkins Univ (JH) and Beth Israel Deaconess Medical Center
(BI) between Apr-Sep 2017 (JH), Aug 2018-Jan 2020 (COL), and Oct 2018-Mar 2022 (BI). History of thrombotic vascular
events was confirmed by medical record review. Data were analyzed by chi-square and logistic regression. Diagnostic odds
ratio (DOR) was calculated. If a patient had 2 arterial or 2 venous events, only the closest in time to PC4d measurement was
included in the analysis.

Results: A total of 419 SLE patients were enrolled. Main demographic and clinical characteristics are in Table 1. Seventy-
four thrombotic events occurred in the 5 years pre- to 3 years post-PC4d measurement. Of these 74, 50% had PC4d≥10
MFI at enrollment while 72% of patients without thrombosis had PC4d< 10 (p< 0.001). 19 events occurred in 15 subjects
in the 3 years after PC4d measurement: 8 cerebrovascular accidents, 3 deep vein thrombosis, 2 gastrointestinal infarctions,
2 myocardial infarctions, 1 pulmonary infarction, 1 arterial thrombosis and 2 venous thrombosis not specified. Median PC4d
was higher in the 15 patients with than in the 404 patients without thrombosis (12.2 MFI, IQR: 4.7-19.6 vs. 4.9 MFI, IQR:

Table 1. Demographic characteristics of the patients in the 3 cohorts and overall. Data is reported as number (n) and percentages (%). Anti-
phospholipid (aPL) positivity was based on positivity for any of the isotypes: anti-phosphatidylserine/prothrombin complex (PS/PT) IgG or IgM,
anti-cardiolipin (aCL) IgG, IgM, or IgA, and anti-beta2-glycoprotein1 (aB2GP1) IgG, IgM, or IgA.

Figure 1. Box and whisker plot with PC4d levels (net MFI) in patients who experienced (right) or not (left) thrombotic events post-PC4d
measurement.
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2.6-13.6, p=NS) (Figure 1). When the arterial events closest to PC4d measurements (8 of 14 total arterial events) were
included, PC4d >13 MFI had sensitivity=62%, specificity=74%, DOR=4.8 (95%CI: 1.1, 20.3), p=0.034 in predicting future
arterial thrombosis in patients with a previous arterial thrombosis. As expected, a previous arterial thrombosis was a strong
predictor of a subsequent arterial event (p=0.0042). PC4d≥10 or ≥20 MFI did not reach statistical significance for future
thrombosis neither in the entire population (p=0.055 and 0.51, respectively) nor in the subgroup younger than 65 years
old (p = 0.99 for both). However, the negative predictive value of PC4d< 10 MFI was 98%, indicating that probability of
not having a thrombosis within 3 years is 98% if PC4d< 10 MFI. Of the 285 patients with PC4d< 10 MFI, 105 (37%) were
positive for at least 1 of 8 anti-phospholipid antibodies (aPL) (3 aCL, 3 anti-B2GP1, or 2 anti-PS/PT antibodies), and
22 (7.8%) were positive for 3 aPL, indicating that the probability of not having a thrombosis if PC4d< 10 MFI holds true for
the population aPL positive and presumed at higher risk.

Conclusion: PC4d≥10 MFI is associated with thrombosis in SLE and predicts future arterial thrombosis (DOR=4.8), despite
the small number of events post-PC4d. Interestingly, patients with PC4d < 10 MFI have a 98% probability of not experienc-
ing a thrombotic event in the following 3 years. Taken together, these findings suggest that PC4d levels help evaluate the risk
of thrombosis in SLE and can guide the decision to start low dose aspirin.

Disclosure: A. Askanase, AstraZeneca, GlaxoSmithKlein(GSK), Aurinia, Amgen, Pfizer, Idorsia, Eli Lilly, UCB, AbbVie/
Abbott, Janssen, Bristol-Myers Squibb(BMS); J. Conklin, Exagen, Inc.; M. Petri, Exagen, AstraZeneca, Alexion,
Amgen, AnaptysBio, Argenx, Aurinia, Biogen, Caribou Biosciences, CVS Health, EMD Serono, Eli Lilly, Emergent Bio-
solutions, GlaxoSmithKline (GSK), IQVIA, Janssen, Kira Pharmaceuticals, MedShr, Sanofi, SinoMab, Thermofisher,
BPR Scientific Advisory Committee; V. Kyttaris, Exagen, Corbus Pharmaceuticals, Aurinia Pharmaceuticals, Scipher;
Y. Gartshteyn, None; W. Tang, None; A. Kammesheidt, Exagen Inc.; R. Alexander, Exagen Inc..
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Background/Purpose: Patients with SLE often develop lymphadenopathy (LAD), regarded as a relatively common mani-
festation of the disease. Its clinical significance has not yet been elucidated. We examined whether the presence of LAD
and its different phenotypes is associated with other SLE clinical and laboratory manifestations.

Methods: We conducted a cross-sectional study of patients enrolled in the Beth Israel Deaconess Medical Center Lupus
Cohort 2008-2022. The study was IRB approved. All patients met the 1997 ACR SLE criteria. Patients were categorized
based on the presence and phenotype of LAD. Only patients in whom LAD could not be attributed to any other underlying
cause were included. Demographic, clinical and laboratory parameters were compared between the groups. For statistical
analysis x2 test for categorical variables and Student’s t-test for continuous variables were conducted using SPSS 27.
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Results: 255 patients with SLE were included in the study, of whom 90 (35.29%) developed LAD; Lymphoma was the
cause of LAD in three cases (3.33% of total LAD), one case was due to tuberculosis; these four subjects were excluded from
this study. In total, 251 patients were included in the study (mean age 43.9±13 years, 92.8% female). 34.3% (86/251) of
patients had at least one episode of LAD attributed to SLE. Patients with LAD had higher ACR/EULAR criteria score than
patients who did not have lupus related LAD. Moreover, LAD was more common among black vs white patients (Table1).
Clinical manifestations that presented significantly more frequently among patients with LAD included fever (40.7% vs
17%), weight loss (16.3% vs 5.5%), pericarditis (18.6% vs 6.1%), myocarditis (8.1% vs 0.6%), myositis (8.1% vs 1.8%), leu-
kopenia (75.3% vs 55.6%), lymphopenia (78.8% vs 59.8%), and class V nephritis (18.6% vs 6.1%). Regarding serological
markers, the presence of Smith Ab (61.9% vs 37.7%), RNP Ab (70.2% vs 47.9%), low C3 (80.2% vs 65.5%) and low C4
(70.9% vs 48.8%) were significantly more common in patients with LAD (Table 2). 38.4% (33/86) of the patients with LAD
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underwent lymph node biopsy, of which 66.7% (22) demonstrated a reactive/proliferative pattern and 33.3% (11) a necrotiz-
ing pattern (Figure1). When we compared the two phenotypes, we found that patients with necrotizing LAD were more likely
to experience unexplained fevers, sicca and malar rash. No difference was identified regarding laboratory markers, the
course or the extent of LAD between the two phenotypes. (Table 2).

Conclusion: In patients with SLE, the presence of LAD is common and associated with constitutional symptoms, myo/peri-
carditis, cytopenias and nephritis, as well as with serological markers associated with increased disease activity. In this con-
text, LAD may represent a manifestation of more active disease or an underlying process during the disease course. When
comparing necrotizing vs reactive LAD, the presence of necrotic pattern in histology was associated with fever, malar rash,
sicca but not worse prognosis. Lastly, in our cohort lymphoma was a rare but not infinitesimal cause of LAD (3.33% of LAD),
pointing to the fact that although LAD is a common manifestation of SLE, biopsy is oftentimes needed to differentiate
the two.
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Background/Purpose: Patients with systemic lupus erythematosus (SLE) had a higher risk of pericarditis, which could be
life-threating, but there has been no research focusing on the prognosis of patients with lupus pericarditis. This study was
conducted the prognostic factors of mortality in patients with lupus pericarditis.

Methods: In this observational cohort study, SLE inpatients with lupus pericarditis treated at Change Gung Memorial Hos-
pital between January 2005 and December 2012 were included and age, gender, the age onset of SLE, SLE disease activity
index (SLEDAI) score, comorbidities and treatment regimen were collected. Univariate, multivariate COX regression and
Kaplan–Meier survival curve analysis were used to explore the risk of mortality in these patients.

Results: The mean ages at admission were 40.78 ± 15.92 years. Of the 689 patients, 113 (16.4%) had patients with lupus
pericarditis. Patients with lupus pericarditis showed older age, shorter follow-up duration, higher disease activity and higher
rates of comorbidities compared to patients without pericarditis. Cox regression adjusted analysis indicated that pericarditis
(HR 1.963, 95% CI 1.315-2.963, p=0.001), old age at admission (HR 1.053, 95% CI 1.040-1.065, p < 0.001), high SLEDAI
score (HR 1.079, 95% CI 1.043-1.116, p< 0.0001), and end stage kidney disease (HR 2.533, 95% CI 1.620-3.961,
p< 0.0001) were associated with higher mortality. The Kaplan–Meier survival curve analysis demonstrated higher mortality
in patients with pericarditis (Log-rank test, p < 0.0001).

Conclusion: High proportion of SLE patients have manifestations of lupus pericarditis. Even without pericardial tamponade,
patients with lupus pericarditis have a great impact on the risk of mortality. Early diagnosis and treatment is needed for these
patients.
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Background/Purpose: Gastrointestinal (GI) manifestations of Systemic Lupus Erythematosus (SLE) although rare are often
severe. These are difficult to directly attribute to SLE as they can also be associated with drugs, infections and other organ
manifestations of SLE. There is a paucity of prospective data on the prevalence, associations and outcomes of GI manifes-
tations in SLE. Thus, we studied the GI manifestations in a prospectively enrolled nationwide cohort of SLE in India.

Methods: Cases with GI manifestations (defined as per BILAG) along with controls (one on either side of the case based on
the serial number of recruitment into the cohort; one on either side of the block for consecutive cases) were selected from the
database of a nationwide, prospective, multicenter cohort (INSPIRE) of patients with SLE (classified by SLICC classification
criteria). Data on demographics, clinical features, investigations, disease activity at baseline and early outcomes were
retrieved for analysis.

Data are expressed as mean ± standard deviation and SPSS was used for statistical analysis. Univariate analysis was done
using the t-test and chi-square test based on the type of variables; those with a p-value of ≤0.1 were included for multivariate
analysis using the forward likelihood test.

Results: Of 2210 patients with SLE enrolled in the INSPIRE registry, 254(11.5%) had GI manifestations, with more than one
GI feature in 39 patients. The most common was ascites (193,76%) followed by lupus enteritis (35, 13.8%), lupus pancrea-
titis (32, 12.6), lupus hepatitis (19, 7.5), lupus peritonitis (6, 2.3), intestinal obstruction and lupus cholecystitis (3, 1.2%) with
malabsorption and protein losing enteropathy being the least common (2, 0.7%). The majority were observed within 2.2
±3.3 months of presentation with 97(38%) being present at the onset.

On univariate analysis, patients with GI manifestations were significantly younger; had a higher frequency of fever, lupus
nephritis, psychosis, seizures and pleural effusion; were more likely to have anemia, lymphopenia, thrombocytopenia, ele-
vated creatinine, low albumin and low complements as compared to controls. There was no difference in the serology
between the two groups. SLEDAI 2K and the BILAG score were higher in the cases. (Table 1)

On multivariate analysis, younger age [p=0.03, 0.97(0.95-0.99,)]; high creatinine [0.001, 1.6(1.2-2.1)], low albumin [0.0001,
0.6(0.5-0.8)], presence of pleural effusion [0.0001, 3.3(1.9-5.2)], presence of thrombocytopenia [0.02, 1.6(1.1-2.5)] were
significantly associated with GI features. (Figure 1)
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Figure 1: Association of gastrointestinal manifestations on multivariate analysis as compared with controls
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Mortality was higher in the cases [10.3 and 5.5%, p=0.04, 1.9(1.1-3.7)] as compared to controls. (Table 1)Conclusion: GI
manifestations were observed in 11.5% of the cohort with ascites being the most common feature. GI involvement is asso-
ciated with higher disease activity and mortality.

Disclosure: P. Mehta, None; A. Srivastava, None; A. Aggarwal, None; L. Rajasekhar, None; V. Shobha, None;
C. Kavadichanda, None; A. MATHEW, None; P. Ghosh, None; B. Das, None; A. Jain, None; R. Gupta, None;
M. Rathi, None.
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Background/Purpose: Joint involvement in SLE is the most frequent manifestation and shows a wide heterogeneity (1) . It
has not a valid classification and it is often underestimated. Subclinical inflammatory musculoskeletal involvement is not well
known (2). The objetive of the study was to describe the prevalence of joint and tendon involvement in hand and wrist of SLE
patients, either with clinical arthritis, arthralgia or asymptomatic and compare it with healthy subjects using contrasted
MR. Secondarily, only in SLE patients (N=83), study the relation between joint and tendon involvement confirmed by con-
trasted MRI and the patient related outcomes (PRO).

Methods: SLE patients fulfilling SLICC criteria were recruited and classified as follows: group (G) 1: hand/wrist arthritis, G2:
hand/wrist arthralgia, G3: no hand/wrist symptoms. Jaccoud arthropathy, CCPa and RF positivity, hand OA or surgery were
excluded. Healthy subjects (HS) were recruited as controls: G4. Contrasted MRI of non-dominant hand/wrist was per-
formed. Images were evaluated following RAMRIS criteria extended to PIP, Tenosynovitis score for RA and peritendonitis
from PsAMRIS. Groups were statistically compared. Different PRO: numeric scale (NE) of pain (0-10) and fatigue (0-3),
Health Assessment Questionnaire (HAQ) and Fatigue Severity Scale (FSS-9) were collected in SLE patients and statistically
analysed along with each MRI abnormality

Results: 107 subjects were recruited (G1: 31, G2:31, G3:21, G4:24). Any lesion: SLE patients 74.7%, HS 41.67%; p 0.002.
Synovitis: G1: 64.52%, G2: 51.61%, G3: 45%, G4: 20.83%; p 0.013. Erosions: G1: 29.03%; G2: 54.84%, G3: 47.62%; G4:
25%; p 0.066. Bone marrow edema: G1: 29.03%, G2: 22.58%, G3: 19.05%, G4: 0.0%; p 0.046. Tenosynovitis: G1:
38.71%; G2: 25.81%, G3: 14.29%, G4: 0.0%; p 0.005. Peritendonitis: G1: 12.90%; G2: 3.23%, G3: 0.0%, G: 0.0%; p 0.07.

In SLE patients (N=83), patients with synovitis, tenosynovitis, peritendonitis and bone marrow edema reported higher values
in pain NE (6.03±2.57 vs 4.26±2.49, p 0.005; 6.56±1.95 vs 4.76±2.75, p 0.017; 8.80±1.30 vs 4.95±2.55, p 0.001; 6.47
±2.62 vs 4.83±2.58, p 0.026); patients with synovitis reported higher values in fatigue EN (2.32±0.82 vs 1.91±0.84, p
0.035) and patients with tenosynovitis showed worse FSS-9 (61.50±1.73 vs 45.70±16.80, p 0.015) versus patients who
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did not show these abnormalities by MRI. Patients with synovitis and peritendonitis had a worse HAQ (1.14±0.69 vs 0.75
±0.65, p 0.031; 1.69±0.07 vs 0.90±0.69, p 0.018).

Conclusion: SLE patients have a high prevalence of inflammatory musculoskeletal alterations by contrasted MRI, even if
asymptomatic. Not only tenosynovitis but peritendonitis is also present. SLE patients with joint and/or tendon involvement
confirmed by contrast enhanced MRI have a worse HRQoL measured by pain, fatigue and functional disability

References
1. Ceccarelli F et al. Joint involvement in systemic lupus erythematosus: From pathogenesis to clinical assessment.
Semin Arthritis Rheum. 2017;47:53-64
2.Di Matteo A et al. Imaging of Joint and Soft Tissue Involvement in Systemic Lupus Erythematosus. Curr Rheumatol
Rep. 2021;23:73
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Background/Purpose: Cognitive impairment (CI) is one of the most common manifestations of neuropsychiatric
lupus(NPSLE), which may occur in the absence of active Systemic Lupus Erythematosus (SLE) and negatively impacts
patients’ daily functioning and health-related quality of life. Therefore, identifying patients at high risk of developing CI is
essential to prevent the accrual of damage and disability. However, its pathogenesis is largely unknown, and currently, bio-
markers for the risk of CI are lacking. Here we investigated whether SLE patients with CI have elevated serum levels of cyto-
kines that previous studies have suggested to have a potential pathogenic role in NPSLE.
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Methods: 291 individuals between 18-65 years old who met the 2019 EULAR/ACR classification criteria for SLE were
included. Cognitive assessment was performed by a psychometrist and included the comprehensive 1-hour ACR Neuro-
psychological Battery (ACR-NB), which encompasses 19 cognitive tests representing six cognitive domains. The serum
levels of nine cytokines (IL-10, IL-6, IFN-g, TNF-a, TWEAK, MMP-9, S100 A8/A9, NGAL, and S100B) were determined
using ELISA kits (R&D Systems). Differences in the serum levels of the cytokine profile between patients with and without
CI (defined as a z-score of ≤-1.5 in two or more domains in the ACR-NB) were determined by the Mann-Whitney U test. Cor-
relations were assessed using Spearman’s rank correlation coefficient and the association of the different cytokine levels
with each CI test score by logistic regression.

Results: Forty percent of the patients (n=116) had CI. While no differences in the demographic characteristics and disease
activity were observed between patients with and without CI, serum levels of S100A8/A9 and, to a lesser extent, MMP-9
were significantly higher in patients with CI (Figure 1). When the ACR-NB’s domains were examined individually, patients
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with impaired simple attention and processing; visual-spatial construction; learning and memory; or executive function also
had significantly higher S100A8/A9 than those without impairment (Figure 2). Indicative of probable collinearity, S100A8/A9
and MMP-9 moderately correlated with each other (Rho=0.52, p< 0.0001) and both correlated with NGAL (Rho=0.64,
p< 0.0001; Rho=0.56, p< 0.0001, respectively). S100A8/A9 had the strongest relationship with multiple CI tests by logistic
regression. The serum levels of S100A8/A9 and MMP-9 did not correlate with TNF-a, IL-6, hs-CRP, or disease activity as
determined by the SLE Disease Activity Index-2000 (SLEDAI-2K).

Conclusion: Among the multiple cytokines measured, only the heterodimer of the calcium-binding proteins S100A8 and
S100A9 and MMP-9 were found to be increased in SLE patients with CI. The lack of correlation with the levels of other
pro-inflammatory markers and its differential association with distinct cognitive domains may indicate that, in the setting of
CI, S100A8/A9 mediates a regional neuroinflammatory response rather than systemic pro-inflammation. These results open
new avenues to study the role of S100A8/A9 and MMP-9 in CI in adults with SLE.
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nius Kabi, McKesson, Mylan, Takeda, Pendopharm, Pfizer, Roche; D. Bonilla, None; S. Appenzeller, None; P. Katz,
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Background/Purpose: Systemic lupus erythematosus (SLE) is a heterogeneous autoimmune disease characterized by
varied immune dysregulation. SLE patients often experience episodic flares, leading to organ damage and poor quality of life.
A fully decentralized Mobile Study to Measure and Predict Lupus Disease Activity Using Digital Signals (OASIS) was con-
ducted to explore the utility of digital signals and patient reported data in predicting impending SLE patient-reported flares.

Methods: We recruited study participants from Progentec’s LupusCorner community of ~120,000 patients, using digital
marketing linked to online eligibility screening procedures. Adult, non-pregnant, patients with a self-reported diagnosis of
SLE were appropriately consented and provided a mobile application (security/privacy protocol compliant) to record patient
profile (PP) information (demographics, symptoms, and medication use) and quality of life (QOL) metrics, including the SLE-
QOL instrument. Patients who agreed to fully participate in the six-month study were provided a smartwatch to record phys-
ical activity (PA) parameters, heart rate, and sleep duration/depth. PP, QOL, and PA data were examined in aggregate via
linear regression for their capacity to predict emergent patient reported SLE ‘flare’ scores. The resulting model was derived
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from feature selection using the ClassifierAttributeEval method (E. Frank et al. The WEKA Workbench. Morgan Kaufmann.
2016) and validated using 5-fold cross-validation.

Results: A total of 532 participants (self-reported SLE patients) consented and actively participated in the study; the majority
were female and of European American descent, with an average age of 44 years (Table 1). Most participants (88%)
reported being treated by a rheumatologist. A total of 144 participants (27%) consented to wearing the smartwatch device.
These data, in conjunction with PP and QOL data, were used to derive a 94-feature regression model (Fig. 1) whose corre-
lation coefficient (R2 = 0.75 ± 0.13; 95% CI) implies a significant but approximate (mean relative error = 63.2%) capacity to
predict emergent self-reported SLE ‘flare’ scores. Descriptors with the high feature selection loadings included quantified
PA values for moderate and intense patient physical activity, plus self-reported QOL, physical discomfort including epider-
mal, joint, oral pain, and other concerns serious enough to require medical attention in days prior to self-reported flare.
Time-invariant PP terms generally exhibited low self-reported flare sensitivity, but several PP terms (relating to patient
responsibilities, such as childcare) had substantial loadings, which implies that demographic profiles influence which time-
variant metrics most affect ‘flare’ activity for different patient subgroups.
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Conclusion: Regular profiling of patient self-reported well-being and biometric activity may offer promising screening poten-
tial to identify patients warranting further clinical assessment. Our study findings indicate the need to integrate additional data
from medical records to further refine and validate these predictive models.

Disclosure: E. Jupe, Progentec Diagnostics, Inc.; G. Lushington, Progentec Diagnostics, Inc.; M. Purushothaman,
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A. Sorathia, Progentec Diagnostics, Inc.; J. Crawley, Progentec Diagnostics, Inc.; V. Nadipelli,
GlaxoSmithKlein(GSK); B. Rubin, GlaxoSmithKline (GSK); R. Newhardt, None; M. Munroe, Progentec Diagnostics,
Inc.; B. Adelman, Progentec Diagnostics, Inc..
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Background/Purpose: The burden of tuberculosis (TB) and systemic lupus erythematosus (SLE) in China are both the sec-
ond largest in the world. Patients with SLE are at high risk of developing TB, while there are no guidelines for prevention and
management of TB in this population in China. This study aimed to investigate the incidence and explore the risk factors of
active TB in patients with SLE, so as to provide evidence for the formulation of tuberculosis prevention and management
strategies in patients with SLE in China.

Methods: We conducted a multicenter prospective cohort study. During September 2014 to March 2016, we recruited
confirmed SLE outpatients and inpatients from 13 tertiary grade A general hospitals in eastern, central and western China.
We collected baseline demographic characteristics, TB infection status, clinical diagnosis, treatment information, laboratory
information and the incidence of active TB during follow-up. Survival curves were plotted using Kaplan–Meier method. Log-
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rank tests were used to assess the differences in the incidence of active TB. Risk factors for active TB disease were explored
by the COX proportional risk model.

Results: Of the 1361 patients with SLE, 16 patients developed active TB and the median follow-up time is 59 months (IQR
56-63). The 1-year incidence of ATB in SLE patients was 367/100,000 (95% CI 119/100 000-855/100,000) and the 5-year
cumulative incidence was 1125/100,000 (95% CI 631/100,000-1849/100,000). The results of COX multivariate regression
analysis showed that the maximum daily dose of glucocorticoids (5 mg/day) (adjusted hazard ratio [aHR] = 1.14, 95% CI:
1.02-1.27, P = 0.019) and tuberculosis infection status (aHR = 8.71, 95% CI: 3.23-23.47, P < 0.001) were independent risk
factors for active TB in patients with SLE, and that the lymphocyte percentage (aHR=0.94, 95% CI: 0.89-0.99, P=0.022)
was a protective factor for active TB in patients with SLE.

Conclusion: The incidence of TB is higher in patients with SLE than in the general population. The risk of active TB in SLE
patients is higher when the daily dose of glucocorticoids is increased or when they are in TB infection status. Therefore, pre-
vention and treatment of tuberculosis should be considered in SLE patients.
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Figure 1. Incidence of ATB in patients with SLE according to TB infection status
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Background/Purpose: Time to complete remission, subsequent flares and time on immunosuppressives after complete
remission are major determinants of the progression to advanced chronic kidney disease in lupus nephritis (LN). However,
the impact of these factors on the rate of glomerular filtration rate (GFR) deterioration is not known.

Objective: To determine the impact of time to remission, flares and time on immunosuppressives after remission on the esti-
mated GFR in LN.

Methods: Patients with LN based on biopsy or abnormal proteinuria ( >0.5g/day) with or without hematuria or pyuria or
casts for two consecutive visits were retrieved from the Toronto Lupus Clinic long-term longitudinal database. Individuals
with advanced chronic kidney disease at baseline (eGFR � 29ml/min/1.73m2) were excluded. All patients were followed for
at least 5 years. The primary outcome was any decrease of the estimated GFR on an annual basis (slope). Remission was
defined as proteinuria< 0.5g/24h, inactive urinary sediment and serum creatinine ≤120% of the baseline value. Flare was
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defined as any abnormal proteinuria ( >0.5g/day) or increase in serum creatinine (SCR) from normal to abnormal or >120% of
the baseline value after remission. Slopes of eGFR changes (standard error) were calculated using Ordinary Least Square
method in each complete remission/flare group. Linear Mixed model was performed to account for factors associated with
deterioration of eGFR.

Results: Out of 418 eligible patients, 209 (50%) achieved remission within the first year from LN diagnosis, 102 (24.4%)
within the 2nd and 3rd years, 70 (16.7%) after 3 years and 37 (8.9%) never achieved remission. Regarding flares, 82 patients
(19.6%) never flared, 75 (18%) had one flare and 261 (62.4%) had two or more flares. The trajectory and annual slope of
eGFR according to time to remission and number of flares is shown in the Figure.

Regression analysis (linear mixed model) for the outcome of eGFR was performed to adjust for other variables that impact
eGFR (Table).

Conclusion: Complete remission after 3 years or no remission is associated with a significant decrease in eGFR, while
remission during the 2nd and 3rd year from LN diagnosis is not associated with significant decrease of renal function over
time. Patients with one flare did not have significant impact on their renal function. Patients with 2 or more flares had a sig-
nificant decrease of eGFR over 20 years, even after adjustment for other covariates. Time on immunosuppressives after
complete remission is protective against eGFR decline. Our findings emphasize the importance of rapid remission and flare
prevention by prolonged maintenance treatment with immunosuppressives to optimize renal outcomes.

Disclosure: K. TSELIOS, AstraZeneca, GlaxoSmithKlein(GSK); D. Gladman, AbbVie, Amgen, Eli Lilly, Janssen, Gil-
ead, Novartis, Pfizer, Bristol-Myers Squibb(BMS), Galapagos, UCB Pharma, Celgene; J. Su, None;M. Urowitz, None.
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Background/Purpose: Poor sleep quality is a common complaint of patients with SLE. Although chronic sleep disruption is
known to drive circadian rhythm disorders, the effects of poor sleep quality have not yet been elucidated in SLE. Actigraphy
is a validated approach to objectively assess 21 sleep variables and motor activity using a noninvasive accelerometer. In
addition, actigraphy can characterize circadian dysfunction by assessments of activity. We examine the relationship of acti-
graphy data from SLE patients with 1) disease activity and 2) subjective patient-reported outcome measures of sleep quality.

Methods: 76 consented subjects from the Washington University Lupus Clinic with classified SLE were enrolled from May
2015-2017. Participants wore a wrist-mounted actigraph (Micro Motionlogger, Ambulatory Monitoring Inc, Ardsley, NY)
for one week. Pittsburgh Sleep Quality Index (PSQI), Epworth Sleepiness Scale (ESS), Patient Reported Outcomes Mea-
surement Instrument System (PROMIS)-Sleep Related Impairment (SRI), and PROMIS-Sleep Disturbance (SD) survey
instruments were administered to measure subjective sleep quality. SLEDAI-2000 Responder Index-50 (S2K RI-50)
assessed disease activity ( >4, active SLE). Actigraphy data were analyzed using Action W (Ambulatory Monitoring Inc),
and circadian variables were derived using ClockLab (Actimetrics, Wilmette, IL). Unpaired Student t tests (two-sided, α
< 0.05) were used to compare sleep quality and circadian dysfunction in patients with active versus inactive disease. Pear-
son correlation coefficient was used to assess correlation of actigraphy and circadian variables with subjective sleep quality.
Statistical analyses were performed using SPSS Statistics (IBM, Armonk, NY).

Results: Average patient age was 40.5 years, 93.4% were female, 33.0% were employed full time, and 34.7% were on
glucocorticoids.

Table 1. Relationship between SLE disease activity and actigraphy-derived sleep parameters
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No differences in actigraphic measures of sleep quality (e.g., total sleep duration, percent sleep, wake after sleep onset, etc.)
were observed in active versus inactive disease. Active SLE was associated with phase-dependent circadian variables
including bedtime (p=0.02), acrophase (p=0.01, peak of circadian activity), M start (p=0.004, beginning of most active
hours), and M start –waketime (p=0.01, discrepancy between natural circadian rhythm and actual activity pattern) (Table 1).

PROMIS-SRI and PROMIS-SD showed no correlation with actigraphy or circadian measures, while PSQI and ESS corre-
lated moderately with % sleep and rho counts (activity during sleep period), and ESS additionally showed modest correlation
with measures such as sleep efficiency, sleep and wake episodes, and MESOR (measure of mean activity level) (Table 2).

Conclusion: Changes in circadian phase, but not sleep quality, is associated with SLE disease activity, with a phase delay in
those with active disease. The ESS was the PRO that most highly associated with several actigraphy-assessed sleep
parameters, including sleep efficiency and fragmentation. Circadian dysfunction may be an underlying cause for other widely
experienced symptoms of SLE including cognitive dysfunction and fatigue. Future work will focus on examining this
relationship.

Disclosure: C. Stankey, None; P. Chu, None;A. Hinze, None; L. McMorrow, None;A. El-Qunni, None;D. Sen, None;
S. Eisen, None; Y. Ju, None; A. Kim, GlaxoSmithKline, Kypha Inc., Foghorn Therapeutics, Aurinia Pharmaceuticals,
Exagen Diagnostics, Alexion Pharmaceuticals, Pfizer, AstraZeneca.

Table 2. Relationship between sleep quality PROs and actigraphy-derived sleep parameters
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Background/Purpose: Long-term glucocorticoid use can lead to adverse outcomes independent of SLE disease activity.
Identifying factors associated with long-term glucocorticoids is an important step towards better understanding the mecha-
nisms by which patients remain on long-term glucocorticoids despite the availability of steroid sparing therapies. We sought
to characterize the healthcare use of patients with SLE on long-term moderate to high dose glucocorticoid therapy.

Methods: We utilized an SLE registry at a large academic institution to compare acute care and outpatient resource utiliza-
tion over one year among participants on long-term, moderate to high dose glucocorticoids. SLE was defined by either
SLICC or ACR/EULAR criteria. Variables collected in the registry include, but are not limited to, age, sex, race, income,
SLE medications, hospitalizations due to SLE, and SLE disease activity index 2000 (SLEDAI-2K). In the year prior to a par-
ticipant’s first recorded SLEDAI-2K, we reviewed the medical record for emergency department visits and outpatient visits
stratified by specialty and inclusion of ≥1 SLE-related diagnosis code. Long-term glucocorticoid use and typical dose were
adjudicated in the medical record. Tapers and intravenous glucocorticoids were not considered long-term use. We defined
high acute care utilization as ≥2 emergency department visits in the past year and moderate to high dose glucocorticoid use
as a daily oral dose of >10 mg. Multivariable logistic regression of glucocorticoid use and high acute care use was per-
formed, adjusting for SLEDAI-2K, hospitalization related to SLE, ≤3 SLE-related outpatient visits, and annual income <
$25,000.

Results: Table 1 lists characteristics of the final 203 participant sample. A total of 100 participants were on long-term gluco-
corticoids, 55 of which were on 1-10 mg daily and 45 were on >10 mg daily. Among those not on glucocorticoids, 15% had
≥2 emergency department visits while 19% and 47% of those taking 1-10mg and >10mg daily had ≥2 emergency depart-
ment visits, respectively. Medication, outpatient visits, and acute care use are listed in Table 2. In unadjusted analyses, mod-
erate to high dose glucocorticoid use was associated with ≥2 emergency department visits in the past year (OR 4.4; 95%CI
2.2-9.1) and SLEDAI-2K ≥6 (OR 12.7; 95%CI 5.8-27.8), but not >2 rheumatologist visits or ≤3 SLE-related outpatient visits
in the past year. The multivariable logistic regression model results are listed in Table 3. After adjusting for covariates, partic-
ipants with high acute care utilization were more than 8-fold more likely to use long-term moderate to high dose glucocorti-
coids (adjusted OR 8.6; 95% CI 3.0-24.7; p< 0.0001, Table 2).

Conclusion: After adjusting for disease activity, annual income, hospitalization in the past year, and SLE-related outpatient
visits, patients with SLE and high acute care use were more likely to use long-term moderate to high dose glucocorticoids.
The reason for this association is likely multifactorial and warrants further exploration. Future research should examine the
precise causes of this finding and future intervention should aim to increase the use of steroid sparing medications in this
population.
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Background/Purpose: Muscle inflammation in systemic lupus erythematosus (SLE) usually presents as generalised myal-
gia in the presence of active disease elsewhere and responds well to treatment. There is paucity of data on myositis in lupus.
We assessed the frequency and association of myositis in an inception cohort of SLE from India (INSPIRE).

Methods: The INSPIRE database includes patients satisfying the SLICC classification criteria for SLE with disease duration
less than 3 years at 10 tertiary care hospitals across India. Myositis was defined by proximal muscle aching/weakness, asso-
ciated with elevated CPK or LDH or AST or ALT. Other causes/drug induced myopathy or muscle enzyme elevation were
excluded. Data on demographics, clinical, lab features, autoantibodies, and disease activity (SLEDAI, BILAG score), damage
(SDI) and mortality were retrieved from the electronic database. SLE patients with myositis (cases) were compared with
those not having myositis (controls). Difference in means between groups was done using student’s t-test and difference
in proportions using the chi-square test. Presence of infection, BILAG category A or B disease in any domain, myositis, gen-
der were used as predictors of mortality using binomial logistic regression.

Results: A total of 2210 patients including 2029 (91.8%) females were enrolled in the study. Mean (SD) age at diagnosis was
28.9±0.79 years. Mean (SD) duration of disease was 16.4±0.45 months. Comorbidities included hypothyroidism (16.4%),
hypertension in (8.8%), diabetes mellitus (1.6%). 133 patients died during mean follow-up of 22.4±12.5 months.125
(5.6%) patients had myositis, with myalgia present in 88%. On univariate analysis, cases were younger, with more frequent
fever, acute cutaneous lupus, oral ulcers, pleural effusion, leukopenia, thrombocytopenia, lower haemoglobin, comple-
ments, and albumin and higher ALT, AST, LDH, CPK. SLEDAI and BILAG scores than controls (Table 1). Antibodies to
Ro60 were more frequent in patients with myositis. Twelve cases had muscle damage as assessed by SDI. Patients with
myositis had a significantly lower survival (87% vs 94%, p< 0.001, Figure 1). Univariate analysis identified fever, SLEDAI
and CPK as the predictors of myositis at p< 0.05. Binomial logistic regression identified infection as a predictor of mortality
at p< 0.03.

Conclusion: The prevalence of myositis in an Indian lupus cohort with early, very active disease was 5.6 %. Those with myo-
sitis had more active disease elsewhere, had similar damage but lower survival than those without. Myositis was not a pre-
dictor of mortality.Survival in patients with Myositis
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Background/Purpose: The reasons for the high cardiovascular morbidity in patients with SLE are not fully understood.
Here, we combine a mendelian randomization (MR) approach and investigation of a clinical SLE cohort to evaluate the con-
tribution of SLE-genetic risk to the development of myocardial infarction (MI).

Methods: 1028 patients with SLE from Norway and Sweden who fulfilled ≥4 ACR-82 (96%), ACR-97 (98%) or SLICC2012
(94%) classification criteria were included in the study. Clinical data was collected from medical charts and patients were
genotyped using the Global Screening Array (Illumina). Using the NHGRI-EBI GWAS catalog, established, independent
SLE risk SNPs (p< 5e-8) were selected and summary statistics for coronary artery disease (CAD) and MI were identified
for each of these SNPs using the MR Base version of the catalog. MR was conducted using four conventional MR methods,
including the MR Egger method, on the largest available dataset using a strict definition of MI (ncases=11,622,
ncontrols=187,840).

Next, an SLE CAD/MI polygenic risk score (CAD/MI PRSSLE) was calculated for each patient with SLE in our cohort based on
14 SLE risk SNPs associated with CAD/MI in the datasets. A second PRS (CAD/MI PRSgeneral) based on 44 established
CAD/MI SNPs (p< 5e-8) regardless of association with SLE, was constructed and the predictive abilities of the two scores
combined with the age at follow-up were evaluated by comparing the areas under the receiver operating characteristics
(ROC) curves (AUCs). Patients with a high or low CAD/MI PRS, defined as having a score in the highest or lowest quartiles,
were compared using logistic regression, adjusting for the age at follow-up, age at SLE onset and gender.

Results: The MR analysis revealed a significant association between the genetic risk of SLE and MI using the MR Egger
method (OR 1.07 (1.02-1.13, p< 0.01). The association was robust to outliers and pleiotropy and consistent across the
investigated MR methods. No influence by confounding factors such as hypertension, smoking, alcohol consumption or
hyperlipidemia was identified.

In the clinical cohort, 62 patients (7.7%) had experienced at least one MI, with a mean age at the first MI of 60 years. Patients
with a high CAD/MI PRSsle (14 SNPs) displayed a three-fold higher risk of MI (OR 3.04 (1.43−6.49), p< 0.01) compared with
patients with a low CAD/MI PRS. No associations were found between the CAD/MI PRSsle and smoking, hypertension,
hyperlipidemia or the presence of anti-phospholipid antibodies (all p >0.05). In a multivariable model, both the CAD/MI
PRSsle (p< 1×10-04) and CAD/MI PRSgeneral (p< 0.01) were significantly associated with MI. In the ROC curve analysis, the

Figure 1. Comparison of the two CAD/MI polygenic risk score (PRS) using ROC curve analysis. The CAD/MI PRS(general) was based on 44 SNPs
with established association with CAD/MI according to previous studies. The CAD/MI PRS(SLE) was based on 14 SNPs with established associ-
ation with SLE and association (p<0.01) with MI/CAD according to publicly available GWAS datasets.
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CAD/MI PRSsle and CAD/MI PRSgeneral displayed similar predictive abilities of MI (AUC 0.83 and AUC 0.82, respectively,
pcomparison=0.52), figure 1.

Conclusion: A high genetic risk of SLE is associated with an increased risk of myocardial infarction and may be an equally
important contributor as established CAD/MI SNPs to the risk of MI in patients with SLE.

Disclosure: S. Reid, None; J. Sandling, None; P. Pucholt, None; A. Sayadi, None; C. Sjöwall, None; K. Lerang,
None; A. Jönsen, None; A. Bengtsson, None; Ø. Molberg, None; A. Rudin, None; S. Rantapää-Dahlqvist, None;
L. Ronnblom, None; D. Leonard, None.
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Background/Purpose: The aim of this study is to assess the incidence of Systemic Lupus Erythematosus (SLE) in a cohort
of patients with Immune Thrombocytopenic Purpura (ITP), and to identify predictors for its development.

Methods: Retrospective cohort study. We included all patients with ITP treated in a University Hospital between 2000 and
2018, with at least one year of follow-up. Patients with SLE or other secondary causes of ITP were excluded. Demographic,
clinical, laboratory and treatment data were recorded at diagnosis of ITP and at the end of follow-up. Patients meeting SLE
classification criteria (ACR 1997 / SLICC 2012) during the follow-up were identified, and the density incidence of SLE was
calculated. Patients with ITP were grouped according to the development or non-development of SLE, and comparisons
between groups were made. Univariate analysis was performed to identify factors associated with the future development
of SLE.

Results: 186 patients were included, 64.5% (95%) women, with a median age of 27.2 years (IQR 6.3-63.9). After a follow-
up of 1801.4 person/years (py), 10 patients (5.4%) developed SLE, with a median time of 22.9 months (IQR 9.8-60.9)
between ITP diagnosis and development of SLE. The incidence density of SLE was 5.6/1000 py (95% CI 2.9-9.9/1000
py). The characteristics of both groups are shown in Table 1.

At diagnosis of ITP, only 31 patients (16.7%) were assessed by a rheumatologist. Patients who developed SLE had signifi-
cantly higher proportion of chronic ITP (80% vs 40.3%; p=0.01), lower proportion of complete response (10% vs 54.6%;
p=0.006), and more relapses (60% vs 30.6%; p=0.05). The median duration of ITP in patients with SLE was significantly lon-
ger (67.5 vs 4 months, p< 0.001).
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The presence of positive ANA (p< 0.001), nuclear homogeneous pattern (p< 0.001), ANA titres ≥1/640 (p=0.02), hypocom-
plementemia (p< 0.001), lupus anticoagulant (p< 0.001), polyclonal hypergammaglobulinemia (p< 0.001), leukopenia
(p=0.006) and hemolytic anemia (p=0.005) were significantly associated with the future development of SLE.

Conclusion: In this cohort of patients with ITP, the incidence density of SLE was 5.6/1000 py. The most refractory course of
the disease, as well as the presence of homogeneous pattern and high titre ANA, hypocomplementemia, lupus anticoagu-
lant, polyclonal hypergammaglobulinemia and other cytopenias were significantly associated with the subsequent develop-
ment of SLE.

Baseline characteristics at ITP diagnosis and comparison between groups
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ANA characteristics at ITP diagnosis

Treatment response and Relapses
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Background/Purpose: Systemic lupus erythematosus (SLE) is a complex and heterogeneous autoimmune disease. The
identification of patient subgroups or clusters may be useful for the management of the disease. The aim of this study is to
describe different SLE clusters according to sociodemographic variables and cumulative clinical and serological variables.

Methods:GLADEL 2.0 (GLADEL,Grupo Latino Americano De Estudio del Lupus) is an ongoing observational prevalent and
incident cohort initiated in 2019. Patients in this cohort were categorized according to renal involvement: Group I (Lupus
Nephritis (LN) never); Group II (inactive LN; prevalent renal involvement in the past and currently inactive); Group III (active
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LN; prevalent renal involvement and currently active) and Group IV (active LN; incident renal involvement). The variables cho-
sen at cohort entry to stratify patients with similar profiles and construct the clusters were selected from the socio-
demographic and cumulative clinical and serological variables. Hierarchical cluster analyses were performed by the Ward
method on a distance matrix using the Gower’s method. A p-value < 0.05 was considered significant.

Results: A total of 560 SLE patients were included in this analysis. Three clusters were identified. Cluster 1 (n=269) was
characterized by more cutaneous, articular, renal and serosal involvement; the most important serological manifestation
was positive anti-dsDNA. Cluster 2 (n=194) was represented by patients who rarely had renal involvement and the most fre-
quent clinical manifestations were cutaneous and hematological; the most frequent serological manifestations were the
presence of antiphospholipid antibodies (aPLs). Cluster 3 (n=97) was characterized by a lower frequency of clinical and sero-
logical involvements, with the exception of neurological domain. Clusters 1 and 2 share hematologic manifestations and
hypocomplementemia. No major differences according of ethinicity were found among clusters (Table 1).

Table 1. Clustering of GLADEL 2.0 SLE patients into three clusters by cluster analysis based on sociodemographic, serological and clinical vari-
ables
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Conclusion: In this Latin-American cohort, three patient clusters were identified. Cluster 1 patients were characterized by
renal, articular, cutaneous and serositis involvement and anti-dsDNA antibodies and hypocomplementemia, Cluster
2 patients were characterized by hematologic and cutaneous involvement and antiphospholipid antibodies and hypocom-
plementemia. On the contrary, Cluster 3 patients presented fewer serological findings but a higher frequency of neurological
involvement. Follow up of patients in this cohort will allow for elucidation of the relationship of these clusters with SLE out-
comes. Autoantibodies assessed in a central laboratory may further help in the identification of these clusters.
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Background/Purpose: Clinically evident kidney disease eventually occurs in up to one-half of SLE patients. The aim of this
study is to describe sociodemographic, clinical, serological and treatment characteristics of a multicenter and multiethnic
Latin American SLE cohort (GLADEL 2.0. Grupo Latino Americano De Estudio del Lupus) of patients with or without lupus
nephritis (LN).

Table 1: GLADEL 2.0 Sociodemographic Characteristics
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Table 2: Clinical characteristics, disease activity, damage index and treatment at cohort entry.
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Methods: The GLADEL 2.0 is an observational prevalent and incident cohort initiated in 2019. Forty-four centers from
10 Latin-American countries enrolled patients ≥18 years who fulfilled 1982/1997 American College of Rheumatology
(ACR) classification criteria for SLE. Patients of this cohort were categorized into four different subsets: Group I: Without
renal involvement (never); Group II: With prevalent renal involvement. currently inactive; Group III: With prevalent renal
involvement. currently active. and Group IV: With incident renal (onset < 3 months) involvement with renal biopsy. Demo-
graphic, clinical manifestations, treatments, disease activity (SLEDAI- 2k) and SLICC/ACR Damage Index (SDI) were exam-
ined at baseline. A descriptive cross-sectional analysis of data collected from May 2019 to May 2022 was performed.
Numeric variables are reported as medians (interquartile ranges IQR) and compared using Kruskall-Wallis test; categorical
variables are reported as frequencies (percentages) and compared using Chi-square or Fisher tests, as appropriate.

Table 3: Renal characteristics of patients with LN proven by renal biopsy.
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Results: A total of 991 SLE patients were included. 884 (89.2%) were female. Median (IQR) age at cohort entry was
35 (28-45) years. Median disease duration was 67 months (18-139) and 656 (68.3%) were Mestizos (of Amerindian and
European ancestry). Patients with incident LN (group IV) had a higher proportion of males, were younger at diagnosis, had
a shorter disease duration and were more frequently Mestizos (Table 1). Clinical, serological, treatment, disease activity
and damage among groups are noted in Table 2, and revealed that for group I pericarditis and anti-dsDNA were less fre-
quent and MMF was less often used by group I and IV. Table 3 shows the renal characteristics of the 510 patients
(349 patients with prevalent LN from group II and III and 161 incident LN patients from Group IV) who underwent a kidney
biopsy with a clear predominance of Class IV.

Conclusion: Baseline characteristics of the GLADEL 2.0 well characterized lupus patients’ cohort with or without LN are
described with distinct demographic, clinical and laboratory patterns that will allow both centralized laboratory evaluation
of urinary biomarkers and exploratory biomarker analyses including transcriptome and their impact on the outcome of these
patients.
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giulo, None; A. Rodriguez, None; V. Barbosa, None; A. gasparin, None; F. Cavalcanti, None; L. Alves Alvino, None;
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Background/Purpose: Cognitive impairment (CI) is highly prevalent in patients with systemic lupus erythematosus (SLE).
Objective prevalence rates are reported as 38% [range: 20% to 80%] and subjective even higher. Additionally, SLE patients
frequently identify fatigue as a component of their clinical syndrome. Studies have shown that SLE patients with CI may
experience more cognitive fatigue. Therefore, we hypothesized that patients with subjective CI will report more fatigue com-
pared to patients without subjective CI.

Methods: Data on 228 consecutive consenting SLE patients (18 - 65 years old) attending a single centre between July 2018
to July 2020 was analysed. Three PROMIS-CAT (Patient reported outcomes measurement information system - computer-
ized adaptive tests) questionnaires were applied:

- PROMIS Bank v 1.0- Fatigue
- PROMIS Item Bank v 2.0- Cognitive function abilities sub-set
- PROMIS Item Bank v 2.0- Cognitive function general

Table 1. Patient characteristics at time of study
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Additionally, we administered the FACIT questionnaire, which is a 13-item tool that measures an individual’s level of fatigue
using a 4-point Likert scale. Descriptive analyses were used to describe the patients’ characteristics. We studied the asso-
ciation between subjective CI and fatigue measures using a Pearson correlation coefficient matrix. The association between
subjective CI (PROMIS cognitive function general) and fatigue (FACIT) was further assessed using univariable and multivari-
able linear regression analyses, with clinical relevant variables, sex, ethnicity and immunosuppressant use included.

Results: Among the 228 participants, 89.5% were females with a mean age of 47.9 ± 14.0 years. The mean disease dura-
tion was 18.4 ± 12.3 years (Table 1).

The mean score for PROMIS Fatigue was 57.3±10.6 and the mean scores for PROMIS cognitive abilities and cognitive gen-
eral were 47.0±9.4 and 46.6±8.9, respectively (indicating that both fatigue and subjective CI is worse in our SLE cohort com-
pared to the general population). Subjective CI function and fatigue correlated with each other, as patients with more
subjective CI displayed more fatigue (Table 2). Multivariable regression analysis confirmed a negative relationship in which
a higher PROMIS cognitive general score was associated with lower FACIT total score: adjusted parameter estimate -0.69
(95% confidence interval -0.80 to -0.57), p< 0.0001, (Table 3).

Conclusion: Our results showed that there is an association between subjective CI with higher fatigue levels when mea-
sured by the PROMIS Fatigue tool and the FACIT questionnaire. This information highlights how SLE affects both fatigue
and subjective CI and that these aspects should be targeted in the multifaceted care of SLE patients.

Disclosure: D. Lawrence, None; J. Su, None; A. Knight, None; K. Bingham, None; M. Kakvan, None; M. Tartaglia,
None; L. Ruttan, None; J. Wither, AstraZeneca, Pfizer; M. Choi, AstraZeneca, MitogenDx, mallinckrodt, Janssen,
AbbVie/Abbott, Alimentiv, Amgen, AVIR Pharma Inc, BioJAMP, Bristol-Myers Squibb(BMS), Celltrion, Ferring, Frese-
nius Kabi, McKesson, Mylan, Takeda, Pendopharm, Pfizer, Roche; S. Appenzeller, None; N. Anderson, None;
D. Bonilla, None; P. Katz, None; D. Beaton, None; R. Green, None; Z. Touma, None; M. Barraclough, None.

Table 2. Matrix table summarizing four correlations for cognition and fatigue (N = 228): (Pearson correlation coefficient/p value)

Table 3. Multivariable linear regression result for variables associated with higher FACIT total score with cognitive general scores as the main in-
dependent variable
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Background/Purpose: Subjective cognitive impairment (SCI) is a significant problem in SLE and there are a lack of studies
assessing change over time in SCI. The Perceived Deficits Questionnaire (PDQ-20) is designed to measure SCI. This tool
consists of 20 items assessing different perceived cognitive difficulties. Participants respond using a 5-point Likert scale
(scale categories from 0-never to 4-almost always experiencing the difficulty). Using the PDQ-20, the aim of this study was
to assess SCI changes over time in an SLE cohort. In addition, the usefulness of each PDQ-20 item as an SCI measure
was explored.

Table 1. Baseline characteristics of the study cohort
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Methods: Demographic, clinical, and psychiatric data, patient reported outcomes, including the PDQ-20 and the ACR neu-
ropsychological battery were collected at multiple visits (0, 6, 12 and 24 months) for participants meeting the 2019 EULAR/
ACR classification criteria for SLE. Bayesian longitudinal item response theory (IRT) modelling - using time as a fixed effect,
and PDQ-20 items and time/participant as random effects - were undertaken to assess SCI changes over time. Model
One was fitted with an easiness parameter that was estimated for each PDQ-20 item (higher values represent a higher prob-
ability of participants selecting a more severe SCI category). Model Two repeated model one, but also included a discrimina-
tion parameter (DP) per item. The DP represented the weight of each PDQ-20 item within the latent trait (SCI). Finally, leave-
one-out cross-validation (loo-cv) was used to determine the best statistical model for our data set.

Results: Results from 283 participants for 612 visits were used. Participants were representative of a typical SLE patient
group (Table 1). The easiness parameters for each PDQ-20 item showed items 1, 3, 7, 13, and 15 had higher positive
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values, meaning the chances of selecting one of the more severe SCI categories was increased for these items. Model One
showed that the log-odds of SCI increases over time (0.01 95% CrI 0.00-0.03). Model Two indicated that items 1, 14,
17, and 19 held the most discrimination, meaning that these items can distinguish between patients with very similar latent
abilities, but the effect of time was no longer significant (0.03 95% CrI -0.11-0.13) (Figure 1). Loo-cv showed model two to
be the best fit for our data. Finally, plotting the probability of selecting each PDQ-20 SCI category over time found that the
probability of selecting the more severe categories (2-4) increased over time, whereas the less severe (0-1) reduced over
time (Figure 2).

Conclusion: This analysis indicated that SCI may increase over time. It also highlighted which items on the PDQ-20 are
more likely to be scored with a high SCI and which are more discriminate with regards to the latent trait in our SLE cohort.
This complex analysis is the first to have used IRT for the assessment of longitudinal Likert data and did so by fitting the data
to one trajectory (worsening SCI over time). Our future analyses will use this new technique to investigate multiple trajectories
of SCI over time within our SLE cohort.

The slopes for the categories, sometimes (2), often (3) and almost always (4) are positive and the slopes for never (0) and
rarely (1) are negative. This shows that the probability of participants choosing the more severe categories increases over
time whereas selecting the least CI categories decreases.

Disclosure: M. Barraclough, None; J. Diaz-Martinez, None; A. Knight, None; K. Bingham, None; J. Su, None;
M. Kakvan, None; C. Munoz, None; M. Tartaglia, None; L. Ruttan, None; J. Wither, AstraZeneca, Pfizer; M. Choi,
AstraZeneca, MitogenDx, mallinckrodt, Janssen, AbbVie/Abbott, Alimentiv, Amgen, AVIR Pharma Inc, BioJAMP,
Bristol-Myers Squibb(BMS), Celltrion, Ferring, Fresenius Kabi, McKesson, Mylan, Takeda, Pendopharm, Pfizer, Roche;
N. Anderson, None; D. Bonilla, None; S. Appenzeller, None; B. Parker, None; P. Katz, None; D. Beaton, None;
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GlaxoSmithKlein(GSK); Z. Touma, None.

2886



Abstract Number: 1460

Neuropsychiatric Lupus in Late and Early Onset Systemic Lupus
Erythematosus Patients: A Systemic Review and Meta-analysis

Omer Pamuk1, Saja Ali2 and Sarfaraz Hasni2, 1NIH/NIAMS, Bethesda, MD, 2NIAMS/NIH, Bethesda, MD

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (1440–1485) SLE – Diagnosis, Manifestations, and Outcomes Poster II: Manifestations
Session Type: Poster Session C
Session Time: 1:00PM–3:00PM

Background/Purpose: The diagnosis of neuropsychiatric lupus (NPSLE) is challenging due to its variegated presentation,
absence of diagnostic biomarkers and radiological imaging. The NPSLE is further challenging in older patients due to
increased likelihood of alternate explanation for the underlying symptoms. Objective: We performed a systematic review
and meta-analysis to evaluate the frequency and differences in NPSLE manifestations in late-onset ( >50 years-old) SLE
patients (ltSLE) as compared to adult-onset (17-50 years) (aSLE) and childhood-onset SLE (<16 years) (cSLE).

Methods: Literature search was performed using PubMed, Web of Science and Cochrane Library without any restrictions
prior to May 2022. Studies were included fulfilled ACR 1997 revised classification criteria for SLE and ACR defined 1999
NPSLE syndromes. We excluded studies that did not include aSLE control group. Forest plot was used to compare odds
ratios (95% CI) of NPSLE manifestations by age groups. Study heterogeneity was assessed using I2.

Results: Total of 43 studies with 17913 aSLE and 2982 ltSLE patients were included in the study. A total of 3331 patients
had NPSLE (aSLE= 2861 and ltSLE= 368). NPSLE frequency was more common in aSLE compared to ltSLE (OR: 1.43,
95% CI: 1.26-1.62, p< 0.001) (Figure 1). The seizures (OR: 1.69, 95% CI: 1.29-2.19) and psychosis (OR: 2.70, 95% CI:
1.79-4.07) were more common in aSLE (p values < 0.001), whereas peripheral neuropathy was less prevalent in aSLE then
ltSLE (OR: 0.69, 95%CI: 0.50-0.97, p=0.03) (Figure 2). 13/43 studies reported the rate of NPSLE at the time of initial presen-
tation which was similar in aSLE and ltSLE at the time of diagnosis (OR: 1.19, 95%CI: 0.88-1.61). 14/43 studies reported
data on cSLE. NPSLE rate was more common in cSLE compared to ltSLE (OR: 1.53, 95%: 1.16-2.01, p=0.0027)
(Figure 3), but similar to aSLE group (OR: 0.96, 95%CI: 0.81-1.15, p >0.05).

Conclusion: The overall rates of NPSLE were less common in ltSLE as compared to aSLE and cSLE. Peripheral neuropathy
was more frequent, but seizures and psychosis were less common presentation in ltSLE. At the time of initial disease pre-
sentation, the frequency of NPSLE was similar in ltSLE and aSLE.
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Figure 1. Odd ratios of CNS disease in late-onset versus early-onset SLE patients.

Figure 2. Odd ratios of peripheral neuropathy in late-onset versus early-onset SLE patients.
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Background/Purpose: Immune thrombocytopenic purpura (ITP) is an organ-specific autoimmune disease and its etio-
pathogenetic mechanisms are suggestive of systemic autoimmune diseases (SAD) such as systemic lupus erythematosus
(SLE). Thrombocytopenia is also frequently present in SLE patients and has been associated with poor prognosis. Recent
population-based cohort studies suggest that the incidence of SLE is increased in ITP patients and that isolated ITP with a
positive Anti-nuclear antibody (ANA) may be at much higher risk of developing SAD. In this study, we performed a meta-
analysis to evaluate the development of SLE in patients with ITP.

Methods: Literature search was performed by using terms ‘immune thrombocytopenia’, ‘antinuclear antibody’ and ‘sys-
temic lupus erythematosus’ in PubMed, Web of Science and Cochrane Library without any restrictions prior to May 2022.
Studies were included that reported development of SLE in ITP patients. Forest plot was used to detect overall SLE fre-
quency in ITP and compare risk ratios for SLE development in different ITP subgroups. In addition, we also evaluated
childhood-onset (≤16 years).

Results: 26 eligible studies comprising 14895 ITP patients were included in analysis. 307 ITP patients developed SLE during
the follow-up period (range: 1.1- 14 years) (2.06%, 95%CI: 1.8-2.3%) (Figure 1). The rates of SLE in aITP and cITP cases

Figure 1. Forest plot of the meta-analysis of risk of SLE among patients with ITP.
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were not significantly different, 2.02% (95%CI: 1-4%) and 2.4 (95%CI: 1.7-3.3%) respectively. Relative risk (RR) for develop-
ing SLE was significantly higher in female ITP patients (RR: 4.93, 95%CI: 3.33-7.29, p< 0.001) (Figure 2). ANA was reported
in 21 studies that included 3772 ITP patients (3176 ANA negative ITP, 596 ANA positive ITP {15.5%}). There was signifi-
cantly increased risk of SLE development (RR: 35.07, 95%CI: 18.66-65.9, p< 0.001) in ANA positive patients (Figure 3).
cITP patients had higher RR for SLE development than aITP patients, however, the difference was not significant (RR-cITP:
74.93, 95%CI: 22.83-245.99, RR-aITP: 25.56 (95%CI: 11.76-55.49).

Conclusion: We identified ITP patients at higher risk of developing SLE in future. Pooled data revealed that positive ANA
(present in 15.5%) and females are at significantly higher risk of developing SLE. Although the difference was not statistically
significant, but SLE was more common in cITP patients.

Disclosure: O. Pamuk, None; S. Hasni, None.

Figure 2. Forest plot of the meta-analysis of SLE risk in female and male ITP patients.

Figure 3. Forest plot of the relative risk ratios of SLE development in ITP patients with ANA positivity.
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Background/Purpose: The goal of this exploratory study is to determine if urine:serum fractional excretion ratios can out-
perform the corresponding urinary biomarker proteins in identifying active renal disease in systemic lupus erythemato-
sus (SLE).

Methods: Ninety-six adult SLE patients and twenty-five healthy controls were examined for serum and urine levels of 8 pro-
tein markers, namely ALCAM, Calpastatin, hemopexin, Peroxiredoxin 6 (PRX6), Platelet factor 4 (PF4), properdin, TFPI and

Fractional Excretion ratios of eight protein biomarkers in SLE patients and controls. Fractional excretion (FE) ratios of all 8 biomarker proteins were
calculated by dividing the urine biomarker levels by the corresponding serum biomarker levels, after normalizing both against urine or serum cre-
atinine, respectively. The Y axes show the values of the fractional excretion ratios of studied biomarkers as well as their SE (error bars), while the X
axes display the 4 groups interrogated (25 healthy controls; 32 inactive SLE; 31 active non-renal disease; 33 active renal disease). * = P<0.05, ** =
P<0.01, *** = P<0.001, **** = P<0.0001.
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VCAM-1, by ELISA. Fractional excretion of analyzed biomarkers was calculated after normalizing both the urine and serum
biomarker levels against creatinine using the following equation, the same way fractional excretion of sodium is calculated:
Fractional Excretion (FE)= (Urine biomarker/urine Cr) � (Serum biomarker/serum Cr).

SLE disease activity was assessed using SLEDAI-2K. Renal activity was assessed using the renal domain scores of SLEDAI
(range 0–16; 0 = inactive LN). At enrollment, patients were categorized into 3 groups; active renal SLE (LN, patients with
renal SLEDAI score ≥ 4), active non-renal SLE (patients with total clinical SLEDAI ≥1, but renal SLEDAI=0) and inactive
SLE (patients with total clinical SLEDAI = 0, asymptomatic with no findings of organ activity, subclinical hypocomplemente-
mia and/or elevated autoantibodies allowed). The active renal group’s renal histopathologic features were analyzed using a
kidney biopsy.

Results: The FE ratios of all 8 proteins interrogated outperformed conventional disease activity markers such as anti-
dsDNA, C3 and C4 in identifying renal disease activity. All FE values were superior to the corresponding urine bio-
markers levels in differentiating LN activity. Urine levels of all biomarker proteins assayed were highest among active
LN patients, however, the serum levels of the assayed proteins from the same patients were not significantly different
between the SLE patient groups among levels of sALCAM, sHPX, sPRX6 and sProperdin. PF4FE correlated significantly
with all conventional disease activity parameters including SLEDAI, renal SLEDAI, PGA, complement C3, C4 and anti-
dsDNA. Renal SLEDAI scores exhibited the best correlation coefficients with FE ratios of the assayed biomarkers,
showing strong significant correlation with properdinFE (Rho 0.79, P< 0.0001), followed by ALCAMFE (Rho 0.64,
P< 0.0001), CalpastatinFE(Rho 0.64, P< 0.001), and PRX6FE (Rho 0.64, P 0.01). PF4FE, TFPIFE and VCAM-1FE values
showed “good” significant correlations with renal SLEDAI (Rho 0.58, 0.58, 0.49 respectively). ALCAMFE, PF4FE and
properdinFE ratios exhibited the highest accuracy (AUC >0.9) in distinguishing active LN from inactive SLE. Four of
the FE ratios exhibited perfect sensitivity (Calpastatin, PRDX6, PF4 and properdin), while ALCAMFE, PF4FE and proper-
dinFE exhibited the highest specificity values for active LN.

Correlation of Fractional Excretion (FE) ratios of eight protein biomarkers with conventional disease activity measures in SLE. The derived FE ratios
of the eight interrogated biomarkers were examined for their correlation with SLEDAI, renal-SLEDAI, C3, C4, anti-dsDNA and Physician Global
Assessment (PGA) values. Positive and negative correlations are denoted by orange and blue circles respectively, while statistical significance is
denoted using grey-scale boxes. Overall, the urine biomarker fractional excretion ratios correlate best with renal-SLEDAI in LN.
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Conclusion:With most of the tested proteins, the urine:serum fractional excretion ratios outperformed corresponding urine
protein measurements in identifying active renal involvement in SLE. Hence, this novel class of biomarkers in SLE ought to be
systemically evaluated in larger independent cohorts for their diagnostic utility in LN assessment.

Comparing the diagnostic potential of FE ratios and their corresponding urine biomarkers in identifying active LN. Receiver Operating Character-
istic (ROC) curves were generated for the 8 urine protein markers (blue line) and their corresponding FE ratios (red line) in differentiating active lupus
nephritis from inactive SLE (top) and active lupus nephritis from all other SLE patients (active non-renal and inactive SLE) (bottom)

2893



Disclosure: S. Soliman, None; S. Stanley, None; K. Vanarsa, None; F. Ismail, None;C. Mok, None;C. mohan, None.

Abstract Number: 1463

Short- and Long-Term Progression of Kidney Involvement in Systemic
Lupus Erythematosus Patients with Low-Grade Proteinuria

Shudan Wang1, Allan Spielman2, Mindy Ginsberg2, Michelle Petri3, Brad Rovin4, Jill Buyon5 and Anna Broder6,
1Montefiore Medical Center / Albert Einstein College of Medicine, New York, NY, 2Albert Einstein College of Medicine,
Bronx, NY, 3Johns Hopkins University School of Medicine, Division of Rheumatology, Baltimore, MD, 4The Ohio State
University, Columbus, OH, 5NYU Grossman School of Medicine, New York, NY, 6Hackensack University Medical Center,
Hackensack, NJ

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (1440–1485) SLE – Diagnosis, Manifestations, and Outcomes Poster II: Manifestations
Session Type: Poster Session C
Session Time: 1:00PM–3:00PM

Background/Purpose: Lupus nephritis remains a common cause of morbidity and mortality in systemic lupus erythemato-
sus (SLE). Current guidelines recommend performing a kidney biopsy at urine protein-to-creatinine ratio (UPCR) of ≥0.5.
However, cross-sectional studies reported a high prevalence of active histological lupus nephritis lesions, and even chronic
scarring, in patients with low-grade proteinuria This study was initiated to assess disease progression in SLE patients with
low-grade proteinuria to identify risk factors for progression to overt proteinuria suggestive of clinical lupus nephritis.

Methods: SLE patients with incident UPCR ≥ 0.2 and < 0.5 (UPCR≥ 0.2 &< 0.5) without known lupus nephritis were iden-
tified from the Einstein Rheumatic Disease Registry. Patients who developed a random UPCR of ≥ 0.5 with or without biopsy
during the follow-up period were defined as “progressors”. Patients who progressed to UPCR>0.5 within two years from
developing UPCR≥ 0.2 &< 0.5 were defined as “fast progressors”, a subgroup expected to benefit most from early biopsies
and therapeutic interventions.

Results: Among 151 eligible SLE patients with low-grade proteinuria at study entry, 76 (50%) progressed to UPCR≥0.5 of
which 44 underwent a clinically indicated biopsy (Figure 1). Sixty-one percent of progressors developed UPCR≥0.5 within
2 years of follow-up. Of the 20 biopsies performed in the first 2 years, 16 had active, treatable lupus nephritis. Low comple-
ment and shorter SLE duration at low-grade proteinuria onset most consistently associated with progression to overt pro-
teinuria. Other associated factors included hypertension, diabetes mellitus, younger age and the presence of hematuria.

Conclusion: In this longitudinal cohort, over half of SLE patients with new-onset low-grade proteinuria without a prior diag-
nosis of lupus nephritis progressed to overt proteinuria and 11 percent had a biopsy consistent with treatable lupus nephritis
within 2 years, supporting the role of early biopsy to diagnose and treat lupus nephritis. The data from this study lay the
groundwork for future studies of underlying molecular pathways in progression of early lupus nephritis by identifying at risk
populations. Early lupus nephritis diagnosis and effective intervention reduce adverse, long-term kidney complications.
The ability to prevent injury should result in less overall exposure to toxic medications and better preservation of kidney mass.
There is currently a dearth of reliable clinical markers to predict which SLE patients with low grade proteinuria should be
biopsied. Understanding the molecular mechanisms activated in the kidney at the earliest stage in high-risk populations will
be critical for developing biomarkers of early disease.
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Figure 1
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Background/Purpose: Systemic lupus erythematosus (SLE) predominantly affects females of reproductive age but can
affect patients later in life. Late-onset (LO)-SLE is defined as SLE diagnosed at age 50 years or later. Studies characterizing
LO-SLE have been conflicting. It is unclear if LO patients have different disease presentations compared to non-late-onset
(NLO) patients. Using a de-identified electronic health record (EHR), we assessed demographic, clinical presentation, and
SLE autoantibodies in LO vs. NLO-SLE patients.

Methods: We assembled a cohort of SLE patients using a validated and published algorithm that requires ≥ 4 SLE ICD-9
codes and a positive ANA ≥ 1:160. We performed chart review on all SLE patients to ensure diagnosis by a rheumatologist.
Age at SLE diagnosis was defined as age at first SLE billing code or age at SLE diagnosis documented in notes, whichever
came first. We compared demographics and presence of SLE nephritis, defined by renal pathology or clinical diagnosis by
rheumatology or nephrology, in LO-SLE (SLE diagnosis at ≥ 50 years) vs. NLO-SLE (SLE diagnosis < 50 years). We also
compared SLE autoantibodies (dsDNA, Smith, RNP, SSA, SSB) in LO vs. NLO patients. Autoantibody status was defined
as positive if ever positive.

Results: We identified 123 LO and 402 NLO-SLE patients. Both LO and NLO patients were predominantly female (85%
vs. 91%, p = 0.10, Table 1). LO patients were more likely to beWhite vs. NLO patients (74% vs. 60%, p = 0.005). LO patients
were less likely to be of Hispanic ethnicity vs. NLO patients (1% vs. 5%, p = 0.03). Compared to NLO patients, LO patients
were less likely to have positive dsDNA (39% vs. 57%, p = 0.001) and RNP (17% vs. 32%, p = 0.02, Table 1). Rates of pos-
itive Smith, SSA, and SSB were all similar in LO vs. NLO-SLE patients. When analyzed by decade of age at SLE diagnosis,
autoantibody positivity declined with increasing age (Figure 1). LO vs. NLO patients were less likely to develop SLE nephritis
(9% vs. 29%, p < 0.001).
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Conclusion: LO-SLE patients were less racially and ethnically diverse compared to NLO-SLE patients. LO patients were
less likely to have positive SLE autoantibodies and nephritis. With less SLE-specific autoantibodies, LO-SLE patients can
pose a diagnostic challenge. Understanding how age impacts SLE disease presentation could help reduce diagnostic
delays for SLE patients.

Disclosure: G. Adeogun, None; A. Camai, None; S. Green, None; A. Barnado, None.
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Background/Purpose: Antiphospholipid Antibody (aPL) are described in 11-40% of patients with SLE. Whether the pres-
ence of any of the aPLs or combinations thereof, can accurately predict the risk of thrombosis, non-thrombotic events
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Figure 1: Association between Antiphospholipid Antibodies with various clinical events (p<0.05, aORs). Abbreviation: LA - Lupus Anticoagulant,
Pos – Positive, T2 Spontaneous Abortion - Spontaneous Abortion in 2nd Trimester, LBW- Low Birth Weight, APS- Antiphospholipid Syndrome,
AIHA- Autoimmune Hemolytic Anemia, TCP- Thrombocytopenia.

Table 1: aPL Antibodies and their associations with thrombotic and non-criteria APS manifestations . Only significant values are reported, *
denotes p<0.05, Adjusted Odds Ratio with confidence Interval denoted as [aOR(C.I)]; adjusted for age and gender and SLEDAI. Abbreviation:
AIHA - Autoimmune Hemolytic anaemia, APS - antiphospholipid syndrome.
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and obstetric outcome in SLE has been debatable. We report the prevalence, associations and outcomes in SLE patients
with aPL.

Methods: From the ongoing prospective INdian SLE inception cohort (INSPIRE) data was extracted for SLE patients for
whom complete data was available for all the five routinely performed aPL- lupus anticoagulant (LAC), IgG and IgM isotypes
for anticardiolipin antibody(aCL) and anti-β2-glycoprotein-I (β2GPI) at enrolment. Patients were categorised into no aPL, tri-
ple positive [positive for all 3; LAC, aCL (IgG and or IgM), anti-β2-GPI (IgG and or IgM)], dual positive (any 2 of 3; LAC / aCL /
β2-GPI) and isolated aPL positive. The aPL antibodies methodology and cut offs were as per recommendations (1,2).
Patients with thrombotic, non-criteria/ non-thrombotic events (NTE) and obstetric outcomes were analysed for associations
and compared against those who were negative for all aPL. Odds ratio (OR) adjusted for age, gender and SLEDAI was cal-
culated for all variables except obstetric manifestations, where OR was adjusted for age and SLEDAI.

1.Update of the guidelines for lupus anticoagulant detection 7(10),1737–1740

2.International consensus statement on an update of the classification criteria for definite antiphospholipid syndrome J.
Thromb. Haemost. 2006,4,295–306

Results:We analysed 1023 patients (92.6%women), mean age 28.7 ± 10.1 years including 105(10.3%) children. 36 (3.5%)
were identified as triple positive and at least one aPL antibody was detected in 358(35%). Overall, the aPL positive group had
significant association with gangrene, myocardial infarction, stroke, 2nd trimester miscarriage, thrombocytopenia and auto-
immune hemolytic anaemia (p< 0.05). Fig1

Table 2: aPL Antibodies and their associations with obstetric manifestations. Only significant values are reported, * denotes p<0.05, Adjusted
Odds Ratio with confidence Interval denoted as [aOR (C.I)]; adjusted for age and SLEDAI. **For Stillbirth, aOR is not calculated due to small sample
size. Abbreviation: IUD - Intrauterine death, LBW - Low birth weight, Gestational HTN - Gestational hypertension.
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There were 82 thrombotic events in 66 patients (6.5%) in our cohort and thrombotic events were associated with presence
of LAC [aOR 1.78(1.0,3.17)] and β2-GPI [aOR 2.23(1.04,4.78)]. Tab 1

There were 984 conceptions in 456 women, averaging 2.1 conceptions per woman. There were 194 obstetric events of
interest and were significantly associated with at least one aPL positivity [aOR 1.473(0.98,2.19)]. Low birth weight had high
odds with triple positivity [aOR 2.708(1.01,7.39)] and 2nd trimester miscarriages with presence of LAC [aOR 3.213
(1.19,8.62)]. Tab 2

Amongst the non-criteria events, AIHA had higher odds of occurrence with LAC [aOR 1.80(1.09,2.97)], dual positivity [aOR
2.18(1.51,3.16)], thrombocytopenia with dual positivity [aOR 2.98(1.85,4.8)] and any NTE with LAC [aOR 1.63
(1.01,2.65)]. Tab1

There were 44/1023(4.3%) deaths in this cohort, 22/358(6.1%) in the aPL group and 22/ 665(3.3%) in the non-APS group,
hazard ratio being [1.91(1.04,3.51)] in those with at least one aPL positivity and [3.18(1.46,6.87)] in dual positives after
adjusting for age, gender and SLEDAI.

Conclusion: Antiphospholipid antibodies are present in nearly one-third of patients in INSPIRE cohort and their presence
increases the risk of thrombotic events, adverse foetal outcomes, non- thrombotic events and mortality.

Disclosure: V. Shobha, None; L. Rajasekhar, None; S. Manuel, None; C. Kavadichanda, None; A. Mathew, None;
R. Gupta, None; M. Rathi, None; P. Ghosh, None; S. Tripathy, None; A. Jain, None; A. Aggarwal, None.

Abstract Number: 1466

Cardiovascular Risk Assessment in Patients with Systemic Lupus
Erythematosus: Comparison Between QRISK and aGAPSS Scores

Alice Barinotti1, Massimo Radin1, Irene Cecchi2, Silvia Grazietta Foddai1, Simone Baldovino1, Elisa Menegatti1, Daniela
Rossi1, Vittorio Modena1, Dario Roccatello1 and Savino Sciascia2, 1University of Turin, Turin, Italy, 2University of Turin,
Torino, Italy

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (1440–1485) SLE – Diagnosis, Manifestations, and Outcomes Poster II: Manifestations
Session Type: Poster Session C
Session Time: 1:00PM–3:00PM

Background/Purpose: Cardiovascular diseases (CVDs) represent one of the most life-threatening conditions that can
affect SLE patients. Assessing the potential CVD risk of these patients is stilla challenge and an important aspect in the clin-
ical practice. Recently the QRISK3 score has attempted to encompass for SLE augmented thrombotic risk by adding items
(such as corticosteroid use) that are missing in traditional CVD risk scores. The aim of this work was to apply and compare
the QRISK3 and the adjusted Global AntiPhospholipid Syndrome Score (aGAPSS), a validated score to assess CVD and
overall thrombotic risk in aPL positive patients, in a cohort of SLE patients with and without a concomitant diagnosis of APS.

Methods: During a period of 6 months (Sep 2019 – Feb 2020) 25-84 years old patients with a confirmed diagnosis of SLE
(2019 ACR/EULAR classification criteria) and/or a diagnosis of SAPS (Sidney criteria) were recruited. QRISK3 has been cal-
culated using the official online calculator (https://qrisk.org/). aGAPSS has been calculated using the validated point values
based on aPL profile and independent risk factors: aCL=5, aβ2GPI=4, LA=4, aPS/PT=3, hyperlipidemia=3, hypertension=1.

2900



Results: The analysis included a cohort of 142 SLE patients: 34 SAPS (23.9%) and 108 SLE patients without APS (76.1%),
with a mean age of 48±12.9 (SAPS=51.6±12.8/SLE without APS=46.9±12.8). Table 1 summarizes patients characteristics.
When focusing on cerebrovascular/coronary events, we found a statistical significance with respect to aGAPSS (pt with
event =10.1±6.2 vs pt without event=5.8±6.1; p=0.007), but not QRISK3. Also, a significant association was observed
between the occurrence of these events and high risk aGAPSS: p=0.03 for aGAPSS≥8, p=0.01 for aGAPSS ≥9, p=0.008
for aGAPSS ≥10. Moreover, the aGAPSS but not the QRISK3 resulted to strongly correlate with the occurrence of any
thrombotic event, both at the uni- and multivariate analysis (univariate: pt with event =8.17±7.1 vs pt without event= 5.41
±5.6; p=0.012 / multivariate: p=0.009) (Figure 1). The same was observed for gender: male gender resulted to correlate with
the occurrence of any thrombotic event at both uni- and multivariate analysis (p=0.017 and p=0.03, respectively). Finally,
when focusing on aPL profile, regardless the diagnosis, we found a statistical significance only with respect to aGAPSS
(aPL+ =9.6±6.3 vs aPL- = 4.1±5.1; p< 0.001).

Figure 1. Mean aGAPSS and QRISK3 scores among the patients included in the study and divided according to previous thrombotic events sta-
tus (both arterial and venous).

Table 1. Main demographic and clinical features of the patients included in the study.
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Conclusion: By encompassing factors that can contribute to CVD development in complex/autoimmune diseases, QRISK3
has been shown to be more accurate than traditional risk score in predicting SLE patients CVD risk. Nonetheless, the results
of this analysis showed how the aGAPSS still seems to be the most valuable tool for this purpose when facing SLE patients.
Moreover, the significance observed when focusing on patients’ aPL profile, suggests that adding this item to the QRISK3
could be a useful strategy to improve the management.

Disclosure: A. Barinotti, None; M. Radin, None; I. Cecchi, None; S. Foddai, None; S. Baldovino, None;
E. Menegatti, None; D. Rossi, None; V. Modena, None; D. Roccatello, None; S. Sciascia, None.
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Background/Purpose: Lupus Nephritis (LN) is a major cause of mortality/morbidity in patients affected by Systemic Lupus
Erythematosus (SLE). Reliable prognostic markers, especially related to the degree of interstitial fibrosis, are still lacking and
renal biopsy still represents the gold standard. Recent data suggests a role of Dickkopf homolog 3 (DKK3) as a marker of
tissue fibrosis in different diseases, however its role in autoimmune diseases still needs to be elucidated.

The aim of this work was to investigate DKK3 serum levels in SLE patients with and without LN, assessing its changes in
relation to kidney function, flares and interstitial renal fibrosis, as well as its association with the IFN signature.

Methods: 132 SLE patients, 57 of whom diagnosed with LN, were included in this study, as well as 50 healthy donors.
DKK3 and Myxovirus resistance protein 1 (MxA) were measured in serum samples, using enzyme-linked immunosorbent
assays. Biopsies were evaluated for glomerular involvement, interstitial renal fibrosis and tubular atrophy according to
2003 International Society of Nephrology/Renal Pathology Society (ISN/RPS) classification and the revised 2018 version.
Patients were followed-up for at least 36 months.

Results: DKK3 serum levels were significantly higher in patients with biopsy-proven LN when compared to those without
(median [min-max]: 215ng/ml [81-341] vs 21.1ng/ml [1-69], p< 0.01). When focusing on patients with LN, DKK3 levels
resulted to be associated with the presence of chronic kidney disease (OR: 4.31[C.I. 2.01-6.61] per DKK3 doubling,
p< 0.01), higher chronicity index at biopsy (OR: 1.75 [C.I. 1.59-2.13] per DKK3 doubling, p< 0.01) and flares rate (OR:
1.45[C.I. 1.1-5.71] per DKK3 doubling, p< 0.044). DKK3 levels correlated with the IFN signature as expressed by MxA (cor-
relation coefficient: 0.71, p< 0.037).

Conclusion: While kidney biopsy remains the gold standard for diagnostic and prognostic assessment in LN, DKK3 could
represent an additional useful prognostic tool to monitor SLE patients and eventually to guide therapeutic choices.
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Background/Purpose: Up to 40% of patients with systemic lupus erythematosus (SLE) have measurable cognitive dys-
function on neuropsychiatric testing. Around 83% of patients are nonadherent with hydroxychloroquine (HCQ), a founda-
tional and well tolerated medication in lupus treatment. We hypothesized that many more patients experience some form
of cognitive dysfunction that contributes to medication nonadherence. In Parkinson’s disease, apathy has been associated
with functional decline, medication nonadherence, poor executive function and lower quality of life. No prior studies have
investigated apathy in a prospective cohort of patients with SLE.

Methods: Adult, English-speaking patients ≥18 years old with SLE were consecutively approached to participate. For com-
parator groups, patients with inflammatory bowel disease (IBD) were recruited at Medical College of Wisconsin (MCW) gas-
troenterology clinic and healthy controls were recruited from a MCW Sports Medicine clinic. Patients completed the Apathy
Evaluation Scale (AES), a validated 18 item, self-administered survey. Scores on the survey range from 18-72, with higher
scores suggesting higher level of apathy. A score of 31 was used to dichotomize the score into apathy-present or apathy-

Adjusted Odds of Apathy by Group
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absent. Adherence to HCQ levels were defined by a serum level of 500 ng/ml at baseline. Categorical variables were com-
pared using Fishers exact test, bivariate differences in apathy were assessed using a one-way ANOVA, the dichotomized
apathy score evaluated in a logistic regression model that controlled for age, gender, and race/ethnicity, and the association
between HCQ serum levels and apathy were analyzed in a linear regression.

Results: In total 107 patients were enrolled (47 SLE, 30 IBD, 30 healthy controls). Patients with SLE were more likely to be
female (93% SLE vs. 43% IBD vs. 67% healthy controls, p < 0.01), Black/African American (60% SLE vs. 3% IBD vs. 7%
healthy controls, p < 0.01), and single, not married (55% SLE vs. 33% IBD vs. 10% healthy controls, p < 0.01). The overall

Apathy association with Hydroxychloroquine levels

Demographics and Characteristics of Enrolled patients
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mean apathy score was 26.8 with a standard deviation (SD) of 6.1; higher apathy scores were observed in patients with SLE
(30.3 +/- 3.8 SLE vs. 25.3 +/- 5.4 IBD vs. 23.9 +/- 3.8 healthy controls, p < 0.01). In a logistic regression model that evalu-
ated apathy as a dichotomous variable, patients with SLE had higher adjusted odds of apathy as compared to healthy con-
trols (OR 5.1, CI 1.1-29.8). Four out of 32 patients (12%) were adherent to HCQ when defined by baseline serum HCQ levels
≥500 ng/ml. In a linear regression model of the SLE cohort, HCQ serum levels decreased by 0.017 ng/ml for every increase
of 1 on the apathy scale (p = 0.02).

Conclusion: In this study, patients with SLE had higher levels of apathy as compared to healthy controls. Lower serum HCQ
levels correlated with higher measured apathy level. Future studies should confirm these preliminary findings and may inves-
tigate interventions to address apathy.

Disclosure: M. Putman, AstraZeneca, AbbVie/Abbott, Novartis; D. Gazeley, None; I. Mbonu, None.
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Background/Purpose: Patients with systemic lupus erythematosus (SLE) have a higher prevalence and incidence of her-
pes zoster (HZ) compared with the general population. Our study was to determine the current burden of HZ and describe
risk factors for its development among patients with SLE.

Methods: Data was obtained from an ongoing IRB-approved longitudinal registry of patients with SLE and non-SLE con-
trols at the Medical University of South Carolina, including demographics, medical history, and SLE-related damage
(SLICC Damage Index). Patient-reported history of HZ was confirmed by electronic medical record review. Descriptive

Table 1: Demographic information
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analyses, Pearson’s chi-squared testing, two-sample t-tests, and multivariable logistic regression were performed as
appropriate.

Results: The study population included 726 registry participants with SLE, of whom 656 (90.36%) were female,
541 (74.52%) were Black, and 21 (2.89%) were Hispanic. In our study population, 143 (19.70%) SLE patients reported a his-
tory of HZ and 583 (80.30%) had no known history of HZ. Mean age of onset of SLE was similar between patients with and
without a history of HZ, with mean ages 31.71 (+/- 14.23) and 31.17 (+/- 13.94) respectively (Table 1). Chi-square analysis
revealed patients with a history of zoster were more likely to have any disease damage from SLE (SLICC-DI > 0) compared
with patients who did not have a history of zoster (75.53% vs. 59.01%, p-value < 0.01). Patients with a history of zoster were
also more likely to have high disease damage (SLICC-DI > 1) (54.93% vs 38.42%, p-value < 0.01). Female gender was also
associated with HZ risk (95.10% vs 89.19%, p-value 0.03). There was no significant difference between HZ rates in Black
vs. Non-Black patients (71.33% vs. 75.30%, p-value 0.31) or Hispanic vs. Non-Hispanic patients (2.80% vs 2.92%, p-value
0.94). We did not see a significant association between HZ and the individual SLE classification criteria (Table 2). Using logis-
tic regression modeling, the odds of having a history of HZ with any SLE damage, adjusting for current age, gender, and race
finds a significant odds ratio of 2.03 (p-value < 0.01, 95% CI 1.32-3.11).

Conclusion: Despite a lower risk of HZ among Blacks in the general population, our study found similar HZ prevalence
between Blacks and non-Blacks. Additionally, our study found a significant relationship between higher SLE disease dam-
age and HZ, consistent with findings in other SLE cohorts. Our results emphasize the need to identify HZ early among
patients with dark skin, and promote HZ vaccination among those at highest risk.

Disclosure: C. Spitznagel, None; F. Mutiso, None; J. Oates, None; D. Kamen, None.

Table 2: Clinical characteristics
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Background/Purpose: Systemic Lupus Erythematosus (SLE) is a chronic, multisystemic, autoimmune disease which can
result in disability and mortality. A functional assessment tool that measures the patient’s ability to engage in activities of daily
living (ADLs) such as commuting, using technology, or climbing stairs is needed because the inability to carry out these activ-
ities translates directly into poor quality of life, leading to poor work performance and absenteeism. The study objective was
to describe a functional profile using clinical and patient-reported outcome measures, that identifies the underlying factors of
disability and lived-experience in SLE patients.

Table 1. Cohort Characteristics

2907



Table 2. Clinical Measurements and Patient Reported Outcome Measures
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Methods: A mixed-methods sequential explanatory approach was employed; self-administered questionnaires were used
to collect data from patients at 8 Canadian centres (7 academic centres and one community centre), followed by individual
interviews. In the first phase, patients who consented were asked to complete the self-administered questionnaires while
physicians completed the clinical measures (Table 2). For the second phase, patients were individually interviewed using
semi-structured questionnaire to understand their feelings and perspectives on facing the challenges that arise at the work-
place due to perceived SLE-related disabilities. The interviews were transcribed verbatim and thematically coded (Figure 1).
Summary statistics were computed for demographic, clinical and functional outcomes (Tables 1 and 2).

Results: The sample of 192 patients were mostly female (91.7%), Caucasian (67.2%), with a mean age of 47.6 ± 13.9, and a
mean SLE duration of 15.6 ± 12.4 years. (Table 1) The clinical measures showed a SLEDAI-2K score of 4.1 ± 3.8 and an SDI
of 1.1 ± 1.4. Patient-Reported Outcome Measures revealed that 22.4% suffered from fibromyalgia, and 32% had depres-
sion (defined by BDI score >/= 22); the mean score for the WRFQ was 72.4 ± 22.3, showing that patients experienced
important limitations at work; the WHO-DAS 2.0 score of 25.8 is around 94th population percentile, which means only
6.2% of the population score higher (more disabled) than our sample (Table 2).

We identified three preliminary themes including: 1) grit and perseverance in managing their condition (adjusting activities
and responsibilities when experiencing flare-ups, changing lifestyle such as diet and exercise) 2) resilient workforce (maintain
work activities despite debilitating symptoms, disclosing illness to supervisor, fighting stigma of disease) 3) establishing and
maintaining social supports at work (e.g., supportive employers and co-workers, workplace accommodations). The inte-
grated findings provide plausible explanations for high levels of disability experienced.

Conclusion: Our preliminary analyses support the impression that work disability in lupus patients reflect a complex inter-
play of lupus-related, intrinsic (e.g., comorbidities) and extrinsic (e.g., work environment) factors, for which a functional profile
could be of benefit in supporting those at highest risk for poor functional outcomes.

Disclosure: B. Nowrouzi-Kia, None; J. Avina-Zubieta, None; M. Fox, None; W. Shaw, None; M. Ho, None;
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Novartis, Pfizer, Roche, Sanofi Genzyme, Takeda, Merck/MSD, UCB, Celgene, Adiga Life-Sciences, Can-Fite Bio-
pharma, Regeneron, Gilead; J. Pope, AbbVie/Abbott, Bristol-Myers Squibb(BMS), Eli Lilly, merk, Roche, Seattle
Genetics, UCB, Actelion, Amgen, Bayer, Eicos Sciences, Emerald, Gilead, Janssen, Novartis, Pfizer, Sandoz, Sanofi,
Boehringer Ingelheim; P. Fortin, AstraZeneca, GlaxoSmithKlein(GSK); K. Bingham, None; N. Rozenbojm, None;
M. Matsos, None; C. Peschken, None; A. Steiman, Pfizer, Jannsen; E. Silverman, None; J. Su, None; J. Reynolds,
None; C. Ivory, None; D. Gladman, AbbVie, Amgen, Eli Lilly, Janssen, Gilead, Novartis, Pfizer, Bristol-Myers
Squibb(BMS), Galapagos, UCB Pharma, Celgene; M. Urowitz, None; F. Sanchez-Guerrero, None; L. Lim, None;
S. Keeling, None; A. Soberanis, None; P. Katz, None; Z. Touma, None.
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Background/Purpose: Cardiovascular events occur more frequently and with earlier onset in patients with Systemic Lupus
Erythematosus (SLE) compared with healthy individuals. Several studies have concluded that alteration of the immune sys-
tem and cytokine axis coupled with increase in oxidative stress accelerate plaque formation and destabilization. Moreover,
anti-phospholipid was also found to promote thrombosis in SLE patients. Although several studies have linked SLE with
increased risk of Acute Myocardial Infarction (AMI), recent epidemiological data from large population-based studies is lack-
ing. In our study, we aimed to analyze temporal trends and predictors associated with increased risk of hospitalizations due
to AMI among SLE patients by using nationally representative dataset from the United States.

Methods:We analyzed Nationwide Inpatient Sample (NIS) and Healthcare Cost and Utilization Project (HCUP) data for years
2010-2018. Hospitalizations among adult SLE patients were identified by previously validated ICD-9/10-CM codes. Propor-
tion of hospitalizations due to primary diagnosis of AMI was calculated. We then utilized the Cochrane Armitage trend test
and multivariate survey logistic regression models to analyze trends and predictors of AMI among SLE patients. We used
SAS 9.4 software for analyzing the data.

Results: Out of a total of 1,636,848 hospitalizations among SLE patients, 22,424 (1.4%) were due to primary diagnosis of
AMI. Temporal trend of hospitalization due to AMI among SLE patients increased from 1,864 (1.1%) in 2010 to 2,835
(1.6%) in 2018 (p:< 0.001) with annual increase of 4% (OR 1.04; 95%CI 1.02-1.06; p< 0.0001). Even after adjusting with
changes in demographics and comorbidities, we observed a similar trend. In multivariable regression analysis, we found that
increasing age (OR 1.05; 95%CI 1.03-1.06; p< 0.0001), male gender (OR 1.35; 95%CI 1.34-1.38; p< 0.001), antiphospho-
lipid antibodies (OR 1.17; 95%CI 1.01-1.37; p:0.045), smoking (OR 2.01; 95%CI 1.87-2.15; p< 0.0001) as well as comor-
bidities such as hypertension (OR 1.19; 95%CI 1.11-1.28; p< 0.0001), diabetes mellitus, chronic renal failure and obesity
were associated with increased odds of hospitalization due to AMI among SLE patients. Overall, in-hospital mortality was
higher during hospitalization due to AMI (4.6% vs 1.7%; p< 0.001) and the trend remained stable during the study period.
Hospitalization due to AMI demonstrated mean length of stay of 5-days.

Conclusion: We observed a statistically significant increase in the trend of hospitalizations due to AMI among SLE patients
from year 2010 to 2018. We identified several risk predictors such as demographics and comorbidities associated with
higher odds of hospitalization due to AMI among SLE patients. Further in-depth studies are warranted to understand the

Temporal Trends of Hospitalizations due to Acute Myocardial Infarction among Systemic Lupus Erythmetosus Patients
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causality of increased risk and formulate preventive strategies in the long run that would help mitigate the risk of AMI in SLE
patients.

Disclosure: I. Bazigh, None; U. Khan, None; A. Patel, None; A. Singh, None; N. Ghalib, None; G. Farman, None;
S. Muddassir, None; F. Zaidi, None; S. Mughni, None; A. Grunbaum, None.
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Background/Purpose: Systemic lupus erythematosus (SLE) is an autoimmune disease that typically manifests in multiple
organs, with some of the most significant complications occurring in the heart. Much of the previous work on cardiovascular
(CV) morbidity in SLE has focused on atherosclerotic mechanisms of CV disease, however, myocarditis is also emerging as a
prevalent and potentially important contributor to CV morbidity in SLE. Understanding the pathophysiology and risk factors
for myocardial inflammatory disease that contribute to the unacceptably high CV morbidity in SLE patients remains an
important unmet need. We recently described myocarditis in the NZM2410 mouse lupus model using cardiac MRI, echocar-
diogram, and histology. Plasma membrane repair is a conserved mechanism necessary to restore cell membrane integrity in
nearly all cell types in the body and particularly in striated muscle. Compromised membrane repair has been linked to the
progression of multiple disease states, including CV disease and the inflammatory myopathies. We and others have demon-
strated that tripartite-motif 72 protein (TRIM72) is necessary for plasma membrane repair in skeletal and cardiac muscle
cells. Moreover, we recently published that approximately 20% of patients with dermatomyositis and polymyositis have
autoantibodies against TRIM72. We showed these antibodies compromise sarcolemmal membrane repair and appear to
contribute to the progression of inflammatory myopathies. As multiple previous studies from our team and others link
reduced membrane repair to cardiomyopathy, we hypothesize that defects in membrane repair are critical in the pathogen-
esis of SLE myocarditis.

Methods: ELISA assays were used to measure TRIM72 antibodies in patient and mouse serum samples. We developed
innovative confocal laser microscopy methods to injure individual cardiomyocytes in ex vivo slices of cardiac tissue and
record the entry of FM4-64 fluorescent dye to measure membrane repair.

Results:We found that TRIM72 antibodies are present in the serum of the NZM2410 mouse model of SLE and that TRIM72
autoantibodies levels are elevated in many lupus patients and are further elevated in SLE patients diagnosed with myocardi-
tis. ELISA screening of 29 lupus and 14 healthy controls samples indicated that antibodies against TRIM72 at levels higher
than one standard deviation (SD) above the mean were present in 37.9% of the patients tested. We went on to test the levels
of TRIM72 in SLE patients diagnosed with myocarditis (O.D. of 0.799±0.152, n=9) and found those levels to be significantly

2911



elevated over healthy control serum (O.D. of 0.576±0.117, n=14, p< 0.05 by T-test). Serum samples with high levels of
TRIM72 antibodies from SLE patients or from NZM2410 mice compromise sarcolemmal membrane repair in wild type
mouse cardiomyocytes from cardiac slices.

Conclusion:We demonstrate the presence of TRIM72 antibodies in SLE patients that can compromise membrane repair in
cardiomyocytes in vitro. Ongoing studies will examine if these defects could lead to membrane repair protein exposure to the
extracellular space causing the production of additional autoantibodies which contribute to a vicious cycle that exacerbates
SLE pathology.

Disclosure: K. Banford, None; h. Bulgart, None; S. Bruckner, None; S. Ardoin, None; N. Weisleder, TRIM-edicine,
Myofinity, Casma Therapeutics, Nido Biosciences; W. Jarjour, None.
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Background/Purpose: Systemic lupus erythematosus (SLE) is an autoimmune disease with heterogeneous clinical presen-
tations. Patient-reported outcomes (PROs) can aid in the measurement of the burden of disease. However, PRO information
often does not correlate with physician-evaluated disease activity. This study employed unsupervised clustering analysis of
PRO information from multiple instruments to identify subsets of patients with different levels of physician-evaluated disease
activity.

Methods: The electronic PRO (ePRO) data of patients meeting the American College of Rheumatology (ACR) definition of
SLE were collected over a period of 6 months as part of a multicenter clinical trial (NCT03098823). A smartphone application
was developed to collect 10 separate PROs according to a schedule, collecting over 70,000 total records. A dataset con-
taining the mean values of the PROs for each patient across the whole study was prepared. After preprocessing, unsuper-
vised clustering analysis of the whole-study PROmeans data was carried out. Three metrics of clustering performance were
used to assess the best model and optimal number of clusters between Gaussian mixture modeling with variational infer-
ence, k-means clustering and hierarchical clustering. This analysis was repeated on a dataset of monthly PROmeans where
each mean was calculated from PROs recorded in the month preceding a clinic visit. Classification models were trained to
distinguish cluster assignment in the monthly means dataset using a smaller subset of the PROs used as features for clus-
tering. Model performance was assessed by area under the receiver operating characteristic curve (AUC).

Results: Clustering analysis of PRO information identified two groups from a diverse sample of 62 total SLE patients that dif-
fered in their symptoms as assessed by ePRO questionnaires. Cluster 1 contained 51 patients, whereas cluster 2 contained
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11 patients; in general, cluster 1 patients reported significantly milder self-reported symptoms (Table 1). Notably, cluster
1 and 2 patients manifested significantly different SLEDAI as well as Physician Global Assessment scores (Figure 1A). These
results were largely repeated in the clustering analysis of patients’ monthly PRO means, with a large, healthier cluster
(n = 338) and a smaller cluster (n = 70) with more intense disease activity (Figures 1B and 2). A Support Vector Machine
(SVM) classification model was able to classify patients into Group 1 or 2 reliably using only four PROs as input features,
including measures of social functioning, Patient Global Assessment, pain intensity, and mental health. The model trained
on these four features had a test set AUC of 0.98.

Conclusion: Two groups of SLE patients that differ significantly in physician measures of SLE activity were described by an
unsupervised clustering analysis of ePROs collected using a novel smartphone application. Collection of ePRO data and
patient cluster assignment based on those data could assist health care providers in monitoring SLE patients and personal-
izing their treatment.
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Disclosure: J. Zent, None; K. Bell, None; B. Williams, None; P. Bachali, None; P. Lipsky, None.

Figure 1. Raincloud plots showing differences in the distributions of physician disease activity measures between clusters. A, Clustering patients
using whole-study ePRO means as inputs. B, Results using monthly ePRO means as clustering inputs. Asterisks indicate statistical significance
calculated from two-sided Mann Whitney-U tests. *P<0.05;**P<0.01;***P<0.001;****P<0.0001.

Figure 2. Hierarchical clustering of monthly PRO means reveals two groups. 408 total samples were prepared from the PROs of 62 patients col-
lected over multiple months.
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Background/Purpose: Stimulation of the kynurenine/tryptophan pathway by interferons alpha and gamma, both known
contributors to SLE pathogenesis, leads to a potentially neurotoxic imbalance of pathway metabolites quinolinic acid (QA),
a NMDA receptor agonist, and kynurenic acid (KA), a NMDA receptor antagonist. Elevated QA/KA ratios are implicated in
pathogenesis of cognitive dysfunction (CD) in neurodegenerative diseases [1], including SLE.[2] Using FDG-PET and diffu-
sion tensor MRI (DTI) we previously demonstrated brain regions with abnormal increased or decreased metabolism and
clusters of decreased white matter structural integrity (WMI), respectively, in SLE compared to healthy controls (HC).[3] Imag-
ing data from a subset of these SLE and HC were analyzed with serum QA/KA ratios and cognitive testing to determine
associations between QA/KA ratios and brain structure and function.

Methods: Brain imaging data from 14 SLE and 5 HC subjects were analyzed with serum metabolite levels (measured with
high-performance liquid chromatography with mass spectrometry) and cognitive testing (assessed with the Automated
Neuropsychological Assessment Metrics) obtained within 2 years of imaging except 2 SLE where the interval was 4 years.
SLE subjects met ACR criteria, had low disease activity and corticosteroid doses (Table) and no history of CNS insult. Indi-
vidual mean fractional anisotropy (FA) values for 6 previously identified abnormal WM clusters and mean metabolic values for
previously identified abnormal regions were measured, and WM pathways were constructed between regions with reduced
FA, as previously described [3]. Differences between SLE and HC were assessed using t-tests. Correlations between
QA/KA and metabolism and FA were assessed with Pearson’s or Spearman’s correlations, as appropriate. Regression
analysis assessed relationships among metabolism, FA, cognitive performance and QA/KA.

Results: Clusters of reduced FA in SLE vs. HC were found in the superior longitudinal fasciculus (SLF, 0.32 +/- 0.03 vs. 0.36
+/- 0.05, p=0.046), uncinate fasciculus (0.23 +/- 0.04 vs. 0.32 +/- 0.06, p=0.001) and SLF and corpus callosum combined
(SLF/CC, 0.32 +/- 0.05 vs. 0.37 +/- 0.05, p=0.039), and WM tracts between clusters were diminished in SLE (Figure). Ele-
vated QA/KA correlated with decreased FA in the CC (r = -0.58, p=0.040), the SLF/CC (r = -0.64, p=0.018) and with
increased Simple Reaction Time (SRT, r = 0.72, p=0.006). The combination of elevated QA/KA and decreased FA in SLF/CC
predicted worse SRT (R2=0.48, p=0.009). Elevated QA/KA correlated with decreased left premotor cortex (PMC) metabo-
lism (r = -0.61, p=0.021) and increased SRT (r = 0.74, p=0.003). The combination of elevated QA/KA and decreased left
PMC metabolism predicted worse SRT (R2=0.73, p< 0.001).

Conclusion: Elevated QA/KA ratios correlated with decreased PMC metabolism and WMI in fronto-parietal pathways, sug-
gesting neuronal and associated WM damage. The combination of elevated QA/KA and abnormalities in these brain regions
correlated with increased SRT, a measure of visuomotor processing speed and attention. These results, which require val-
idation in a larger longitudinal cohort, suggest a role for QA, and associated neurotoxicity, in CD in SLE.
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Table: Demographics and characteristics of SLE subjects and healthy controls (HC) who underwent FDG-PET and DTI. Comparisons are
between the 14 SLE subjects who underwent FDG-PET imaging (13 of these subjects also underwent DTI imaging) and 5 HC. All data is reported
either as a mean (or median where indicated) +/- standard deviation (or interquartile range), or as a frequency (%). All data refers to that which was
collected at the time of evaluation.
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Background/Purpose: Vascular events, including cerebrovascular accidents (CVA) occur earlier and more frequently in
patients with Systemic Lupus Erythematosus (SLE) compared with healthy individuals. Several studies aiming to evaluate
the risk of Acute Ischemic Stroke (AIS) and other vascular events in adult patients with SLE concluded that there is a two
to three-fold higher risk of stroke in patients with SLE. Apart from the traditional role of accelerated atherosclerosis, anti-
phospholipid antibodies (in particular lupus anticoagulant) has been well studied in increasing the risk of future thrombosis.
There is paucity of data that describes epidemiological trends and risk factors associated with AIS among SLE patients.
Our study aims to utilize the largest national database from the United States to estimate temporal trends, predictors and
in-hospital outcomes of hospitalizations due to AIS among SLE patients.

Figure: Group Tractography Displays Abnormal White Matter Pathways in SLE. SLE subjects demonstrated decreased fractional anisotropy
(FA) in 4 of 5 previously identified abnormal FA clusters in SLE.[3] The images shown represent reconstructed white matter tracts between clusters
of decreased white matter microstructural integrity (decreased FA). The percent reduction in white matter tract numbers in SLE versus HC is dis-
played. References: 1. Schwarcz R and Stone TW. The kynurenine pathway and the brain: Challenges, controversies and promises. Neurophar-
macology 2017;112:237-247. 2. Anderson EW, Fishbein J, Hong J, et al. Quinolinic acid, a kynurenine/tryptophan pathway metabolite,
associates with impaired cognitive test performance in systemic lupus erythematosus. Lupus Sci Med 2021;8. 3. Mackay M, Vo A, Tang CC,
et al. Metabolic and microstructural alterations in the SLE brain correlate with cognitive impairment. JCI Insight 2019;4.
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Methods:We extracted hospitalizations among adult SLE patients due to AIS using Nationwide Inpatient Sample (NIS) and
Healthcare Cost and Utilization Project (HCUP) data for years 2010-2018. Previously validated ICD-9/10-CM codes were
used to identify diagnoses of interest. We then utilized the Cochrane Armitage trend test and multivariate survey logistic
regression models to analyze trends and predictors of AIS among SLE patients. We used SAS 9.4 software for analyzing
the data.

Results: We identified 19,648 hospitalizations due to primary diagnosis of AIS out of a total of 1,636,848 hospitalizations
among SLE patients. We observed an increasing trend of AIS from 1754 (1.0%) in 2010 to 2385 (1.3%) in 2018 (p:
< 0.001). Even after adjusting with demographics and patient characteristics, AIS hospitalizations increased by 4% annually
(OR 1.04; 95%CI 1.03-1.05; p< 0.0001). SLE patients with AIS were more likely to be older, male and African American. In
multivariable survey regression analysis, male gender (OR 1.2; 95%CI 1.1-1.4; p< 0.0001), increasing age (OR 1.3; 95%CI
1.2-1.3; p< 0.0001), African American ethnicity (OR 1.3; 95%CI 1.2-1.4; p< 0.0001), Antiphospholipid antibodies (OR 3.3;
95%CI 2.9-3.7; p< 0.0001), smoking, valvular heart disease, hypertension and diabetes mellitus were associated with
increased odds of hospitalization due to AIS among SLE patients. We observed in-hospital mortality rate of 2.9% and rate
of discharge to facilities of 40% among SLE patients admitted due to AIS.

Conclusion: Our study describes epidemiological trend of AIS among SLE patients. Our study concludes that hospitaliza-
tions due to AIS among SLE patients has increased during 2010-2018. There are several patient demographics and co-
morbidities associated with increased odds of AIS in SLE patients. AIS is also associated with significantly higher morbidity
and morality among SLE patients. Further studies are warranted to develop the better risk stratification strategies targeted to
improve outcomes among these vulnerable population.

Temporal Trends of Hospitalizations due to Acute Ischemic Stroke in systemic Lupus Erythematosus
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Background/Purpose: Enhanced netosis has been acknowledged as pathogenic in Systemic Lupus Erythematosus (SLE).
The presence of antibodies against neutrophil extracellular traps (anti-NETs) in patients with SLE might contribute to defi-
cient degradation of NETs in these patients. Additionally, anti-NET antibodies can bind to NETs and form immune com-
plexes and increase NET formation by neutrophils. Previously, the presence of antibodies against components of NETs
has been associated with proteinuria, activity index in lupus nephritis and increased SLEDAI. However, there is scarce infor-
mation about the prevalence of anti-NET antibodies and their correlation with clinical characteristics of SLE patients.

We aimed to analyze the prevalence of IgG anti-NET antibodies and their association with disease activity and clinical fea-
tures in patients with SLE.

Methods: We included patients older than 18 years old who fulfilled the ACR/SLICC 2012 classification criteria for SLE.
Exclusion criteria included pregnancy, overlap syndrome, malignancy, and recent COVID-19 infection. NETs were quantified
ex vivo and IgG anti-NETs were detected using ELISA as previously described. Twenty-three healthy controls were included
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to establish the cut-off point for anti-NETs, resulting in a cut-off point of 0.076 AU (OD). Correlations between non parametric
variables were performed using Spearman’s rho.

Results: A total of 87 patients with SLE were included. The majority were women (88%) with a median age of 31.13 years.
Their main clinical features as depicted in Table 1. Median levels of anti-NET antibodies were 0.30 OD, and 31 patients
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(35.6%) were considered to have anti-NET antibodies positivity. Patients were divided according to their clinical manifesta-
tions and analyzed for anti-NET antibodies positivity; results are shown in Table 2. Besides, we analyzed correlations
between anti-NET antibodies levels and levels of SLEDAI, C3, C4, absolute lymphocyte count and anti-dsDNA (Table 3). A
statistically significant positive correlation between anti-NET antibodies with SLEDAI (r=0.245) and anti-dsDNA antibodies
(r=0.290) was found.

Conclusion: IgG anti-NET antibodies were found in approximately one third of SLE patients, Higher prevalence of antibody
positivity was found in SLE patients with serological activity, serositis and lupus nephritis. Increased levels of anti-NET anti-
bodies correlated with increased SLEDAI and anti-dsDNA titers. To our knowledge, this is the first description of the associ-
ation between IgG anti-NET and clinical features of SLE. Their characterization might allow us to address their role as
potential novel biomarkers.

Disclosure: R. Arvizu-Rivera, None; j. torres-Ruiz, None; A. Pérez-Fragoso, None; B. Alcal�a-Carmona, None;
M. Nuñez-Aguirre, None; A. Vargas-Castro, None; A. Absal�on-Aguilar, None; J. Lira-Luna, None; D. G�omez-
Martín, None.
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Background/Purpose: To study the prevalence and risk factors of fragility fractures in a longitudinal cohort of patients
with SLE.

Methods: All patients who fulfilled ≥4 1997 ACR criteria for SLE and have been registered in our cohort database were
included. Symptomatic fragility fractures were identified from the SLE organ damage index (SDI) data and verified by record
review. A longitudinal cohort of 383 SLE patients who had a baseline DEXA scan performed in 2011 was followed for new
fragility fractures over time. These patients were stratified into 2 groups according to previous fracture or osteoporosis,
defined as a DEXA T score < -2.5 or Z score < -2.0 at the hip, femoral neck or lumbar spine. The cumulative incidence of
new fractures was studied by Kaplan-Meier’s analysis and risk factors by Cox regression, adjusted for confounders.

Results:Of 1140 SLE patients (age34.7±14.4 years; 91.5%women), 102 fractures (hip [n=15]; vertebral [n=54]; limbs (non-
hip) [n=14]; digital/rib [n=19]) developed in 91(8.0%) patients over 13.1 years. The prevalence of major osteoporotic and hip
fractures was 0.56 and 0.10 per 100 patient-years, respectively. A longitudinal cohort (N=383) of SLE was further analyzed
(age at DEXA scan 40.5±13 years; 94% women). Osteoporosis was present in 105 patients (13 with fractures) at baseline
and 8 patients had osteopenia with fractures. Patients with osteoporosis/previous fractures (N=113), compared to those
without (N=270), were more likely to have childhood onset disease (< 18 years), longer SLE duration and a higher preva-
lence of thrombocytopenia, hemolytic anemia or neuropsychiatric manifestations that required immunosuppressive

2921



therapies. Use of glucocorticoids (79% vs 62%; p=0.002) and MMF/AZA (55% vs 42%; p=0.02), BMI≤18kg/m2 (14% vs
7%; p=0.04), premature menopause (< 45 years) (14% vs 4%; p=0.001) were also more frequent in the osteoporosis/
fracture group. However, no difference in the SLEDAI scores was observed between the 2 groups at baseline (3.7±3.8 vs
4.1±3.3; p=0.26). Over 153±41 months, new symptomatic fragility fractures developed in 34(8.9%) patients (vertebral
[n=19], hip [n=2], limbs (non-hip) [n=6], digital/rib [n=7]; incidence 0.69 per 100 patient-years). The cumulative risk of new
fragility fractures at 3,5,10 and 15 years was 1.8%, 3.7%, 14.7%, 22.2%; and 1.5%, 1.9%, 3.9%, 6.7%, respectively, in
the osteoporosis/previous fracture and non-osteoporosis groups (p< 0.001). Cox regression showed that increasing age
(HR1.08[1.03-1.12]; p=0.001), osteoporosis/previous fracture (HR3.47[1.59-7.59]; p=0.002) and a family history of fracture
(HR4.31[1.41-13.2]; p=0.01) were independently associated with the development of new fractures after adjustment for
SLE duration, childhood onset disease, low BMI, chronic smoking, premature menopause, use of glucocorticoids and
immunosuppressive agents and clinical manifestations. In those patients using prednisolone at baseline, there was no signif-
icant relationship between the daily dosage and new fractures.

Conclusion: In a longitudinal cohort of SLE followed for 12 years, new fragility fracture developed in 8.9% of patients.
Increasing age, osteoporosis, a personal or family history of fractures were major risk factors.

Disclosure: C. Mok, None; K. Chan, None; L. Ho, None; C. To, None.
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Background/Purpose: T cells play a critical role in the pathogenicity of SLE and lupus nephritis (LN). Hence, identifying T
cell co-stimulatory pathways and mediators that correlate with disease activity may significantly aid in the development of
biomarkers applicable for clinical use, and help identify novel therapeutic targets. We found that expression of CD6 (on T
cells) and ALCAM (on antigen presenting cells and on tubular cells) is upregulated in the kidneys in LN mouse models and
that blockade of the pathway using an anti-CD6 monoclonal antibody significantly reduced the severity of kidney involve-
ment, implicating an important role for the CD6-ALCAM pathway in the development of LN. Furthermore, we found that sol-
uble urine ALCAM is significantly elevated in patients with LN. Here, we expand upon the previous analyses by evaluating
urine ALCAM as a predictor of nephritis progression and/or resolution.

Methods: Patient urine and serum samples were acquired through the Accelerating Medicines Partnership (AMP), a public-
private partnership to accelerate discovery and development of therapeutics for autoimmune diseases. Samples were
obtained from patients with biopsy proven LN and living kidney donor controls and longitudinal sampling (0, 3, 6, and
12 months) was available for 143 LN patients. Soluble levels of ALCAM were quantitated by ELISA, CD6 levels by a propri-
etary ECL assay, and urine creatinine from the same urine sample was measured by an improved Jaffe method. Urine
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ALCAM or CD6 levels were then normalized to urine creatinine levels on a pg (ALCAM or CD6) per mg creatinine basis.
Responder status (complete response (CR), partial response (PR), no response (NR)) was as determined by AMP. In a sep-
arate analysis, responder and non-responder status was determined by change in UPCR where responders showed a
decrease in UPCR of greater than 50% from the selected starting point.

Urine ALCAM significantly correlates with Renal-SLEDAI and the PGA, and negatively correlates with C3 and C4. Urine ALCAM at week 0 signifi-
cantly correlates with renal-SLEDAI and the PGA, a scoring system used to assess disease severity, and negatively correlates with the serum com-
plement proteins C3 and C4.

Partial and complete responders experience a significant decrease in urine ALCAM, but not CD6. Change in urine ALCAM and CD6 was deter-
mined between week 0 and week 26, and stratified based on response status as determined by AMP. Significant reductions in urine ALCAM
are observed for PR and CR.
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Results: Cross-sectional analysis at baseline/week 0 showed that urine ALCAM significantly correlated with renal-SLEDAI (r
(250) = 0.2460, p< 0.0001), the Physician Global Assessment (PGA) score (r(198) = 0.3325, p< 0.0001), and negatively
with serum C3 (r(255) = -0.2170, p< 0.001) and C4 (r(253) = -0.1368, p< 0.05) (Figure 1). A receiver operating charac-
teristic (ROC) curve was used to assess the sensitivity and specificity of urine ALCAM and CD6 as predictors of LN
compared to healthy controls. Urine ALCAM is a strong predictor of active LN with an area under the curve (AUC) of
0.9781, compared to urine CD6 with an AUC of 0.7168. To evaluate longitudinal changes in urine ALCAM or CD6
and their associations with response status, the change between week 0 and week 26 was determined and related
back to response status. Partial and complete responders experienced a significant reduction in urine ALCAM com-
pared to non-responders, irrespective of the type of treatment, while urine CD6 did not distinguish between these
groups (Figure 2).

Conclusion: Urinary ALCAM is a biomarker of disease severity in LN that could be indicative of a patient’s response to treat-
ment. Analyses are in progress to evaluate ALCAM in combination with other measures of disease severity to predict longer
term disease outcomes.

Disclosure: D. Chu, Equillium, Inc.; N. Schwartz, None; J. Ampudia, Equillium, Inc.; J. Guthridge, None; J. James,
Bristol-Myers Squibb(BMS), AstraZeneca, Novartis, Progentec Biosciences; J. Buyon, None; S. Connelly, Equillium,
Inc.; M. Fung, Equillium, Inc.; C. Ng, Equillium, Inc.; A. consortium, None; M. Petri, Exagen, AstraZeneca, Alexion,
Amgen, AnaptysBio, Argenx, Aurinia, Biogen, Caribou Biosciences, CVS Health, EMD Serono, Eli Lilly, Emergent Bio-
solutions, GlaxoSmithKline (GSK), IQVIA, Janssen, Kira Pharmaceuticals, MedShr, Sanofi, SinoMab, Thermofisher,
BPR Scientific Advisory Committee; C. Mohan, None; C. Putterman, Equillium, Progentec, Kidneycure.
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Background/Purpose: Neuromyelitis Optica (NMO), also known as Devic’s disease, is a rare inflammatory demyelinating
disorder causing myelitis and optic neuritis. While there have been reports of autoimmune diseases associated with NMO,
especially Systemic Lupus erythematosus (SLE), a formal association between the two is not established. We aimed to
investigate the occurrence of NMO in SLE patients and study the characteristics and outcomes of NMO and SLE hospital-
izations utilizing the national inpatient sample (NIS) database.

Methods: The NIS database from 2016 to 2019 was used to extract data. Hospitalizations with the principal diagnosis
of NMO with a secondary diagnosis of SLE were searched. Only adult patients above the age of 18 years were
included. We studied and compared the characteristics and outcomes of SLE hospitalizations with and without NMO
and performed regression analyses for statistical analysis. We also calculated the risk of NMO in SLE amongst all adult
hospitalizations.
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Results: There was a total of 6,965 adult hospitalizations with the principal discharge diagnosis of NMO. Among all SLE hos-
pitalizations, 415 (0.05%) had the principal diagnosis of NMO. Patient characteristics and demographics of SLE patients with
and without NMO are depicted in Table 1. SLE patients with NMO were younger in comparison to those without NMO (mean
age 44.20 vs 52.51, P value < 0.001) and were more likely to be of African American (55.42% vs 30.21%, P value < 0.001) and
Asian ethnicity (6.02% vs 2.36%, P value 0.04). These patients weremore likely to haveMedicaid or private insurance andwere
more often admitted to large bed size hospitals. None of the patients with SLE and NMO died. SLE and NMO patients had a
longer length of stay in comparison to SLE patients without NMO (9.94 vs 5.45 days, P value < 0.001) as well as higher total
charges (Table 2). The odds of NMO in SLE amongst all adult hospitalizations was 10.58 (P-value < 0.001).

Conclusion: SLE patients had a 10-fold higher risk of being hospitalized with NMO in comparison to the general population.
SLE patients with NMO were more likely to be younger and of African American and Asian ethnicity. NMO did not impact
mortality in SLE hospitalizations but increased the health care economic burden.

Disclosure: F. Sami, None; S. Arora, None.

Table 1: Demographics and characteristics of SLE hospitalizations with and without NMO

Table 2: Outcomes of SLE hospitalizations with and without NMO
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Background/Purpose: Kidney disease is a common manifestation of systemic lupus erythematosus (SLE); when it pre-
sents as glomerulonephritis also known as lupus nephritis (LN), it predicts an aggressive SLE disease course. Conventional
nephrotic-range proteinuria is typically associated with Class III, IV, and V LN; however, a patient can have both nephrotic
proteinuria and lupus with a rare and distinctive histopathology not characteristic of these three LN classes. Lupus podocy-
topathy (LP) is characterized by widespread podocyte foot process effacement without endocapillary proliferation, mesan-
gial deposits, or lupus-associated sub-endothelial and sub-epithelial immune-complex deposition present in the
glomerular capillary wall seen on electron microscopy. However, the contribution of LP to the pathophysiology of lupus kid-
ney disease and its relationship to LN is unknown. In this review, we systematically outline the molecular mechanisms of LN
and LP to provide a framework for better understanding the difference in the pathogenesis, clinical presentation, and treat-
ment outcomes in both LN and LP.

Methods: A comprehensive electronic database search was conducted to identify studies involving patients with LN or
LP. Previous observational studies and experimental trials on LN and LP published from inception to May 22, 2022 were
included; a total of 68 full-text articles in English language were analyzed for review.

Results: LP has been shown to be pathogenically independent of the widely accepted immune complex deposition and
cytokine production characteristic of podocyte injury pathway of LN. The proposed mechanisms of LP suggest that dysreg-
ulation of interleukin-13 decreases the expression of structural podocyte proteins, and upregulation of angiopoietin-like
4 changes intermediate filament and actin-binding proteins found in the podocyte cytoskeleton, ultimately causing cytoskel-
eton damage and diffuse foot process effacement. Renal biopsy and subsequent histopathology should differentiate
between LN and LP; many urinary biomarkers have been proposed, but not one has been demonstrated as strong enough
to validate its usefulness in clinical practice and replace the kidney biopsy. In addition, the treatment responsiveness to glu-
cocorticoid therapy is noticeably different between LN and LP. Recent studies have advocated for further breakdown of cat-
egorization of LP into minimal change disease type, mesangial proliferation type, and focal segmental glomerulosclerosis
(FSGS) type of LP; further breakdown into subtypes of LP may explain the difficulty of early diagnosis, prompt treatment of
symptoms, and predict their responsiveness to certain immunosuppressive treatments.

Conclusion: LP is emerging as a unique and independent type of LN, and targeted therapy of LP should be designed
accordingly. More research is needed to elucidate the differences in pathogenesis and treatment in LN and LP. Renal biopsy
and histopathology should guide management of LP. Although podocyte injury does not fully explain the pathogenesis of
LP, immunosuppressive therapies known to treat podocyte injury in minimal change disease and FSGS (diseases not seen
with concurrent lupus) should be further explored for LP.

Disclosure: C. Lin, None; R. Chou, Sun Pharmaceuticals Industries Limited.
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Background/Purpose: Systemic lupus erythematosus (SLE) has been associated with increased risk of dementia relative
to age-matched comparators without systemic rheumatic disease (SRD) in non-US-based samples including primarily
young and mid-aged adults [1-4]. Dementia prevalence in aging adults with SLE in the US population is not well understood.
Using a national administrative claims dataset, we sought to ascertain dementia prevalence in adults with SLE ≥65 years of
age compared to age- and gender-matched non-SRD comparators and differences in clinical characteristics between these
groups.

Table 1. Prevalence of dementia and sociodemographic and clinical characteristics in patients with systemic lupus erythematosus (SLE) and non-
systemic rheumatic disease (SRD) comparators
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Methods: We identified patients with SLE ≥65 years of age enrolled in a 5% random sample of Centers for Medicare and
Medicaid Services Medicare in 2006 based on ≥2 International Classification of Diseases, Ninth Revision (ICD-9) codes
(710.0) from hospital discharge diagnoses or physician visit claims, with each claim separated by ≥30 days. Age- and
gender-matched comparators with osteoarthritis (≥1 ICD-9 code of 715), but no SRD were identified in a 4:1 ratio. Dementia
prevalence was determined using a previously validated algorithm [5]: ≥1 inpatient dementia claim (ICD-9 code of 290.xx,
294.1x, or 331.xx), ≥2 outpatient claims, or prescription of a dementia-specific medication (rivastigmine, galantamine, mem-
antine, donepezil, or tacrine). Sociodemographic features, comorbid conditions, and medications were assessed for
patients with SLE and non-SRD comparators.

Results: In this cross-sectional study, we identified 1338 patients with SLE and 5352 matched comparators without SRD.
Participants were predominantly female (88.1%), with median age of 73.4 years. Patients with SLE had greater comorbidity
burden, higher prevalence of cardiovascular disease (CVD) despite lower prevalence of traditional CVD risk factors (diabetes
mellitus, hyperlipidemia), and higher proportion of hydroxychloroquine, glucocorticoid, and immunosuppressive medication
use than non-SRD comparators (all p< 0.01). Dementia prevalence did not differ significantly between patients with SLE
(4.8%) and non-SRD comparators (5.8%).

Conclusion: In contrast to prior studies of non-US-based samples including primarily young and mid-aged adults, dementia
prevalence was similar between older adults with SLE and non-SRD comparators in this US-based sample. Further study is
underway to examine secular trends in dementia prevalence among aging US adults with and without SLE.

References:

1. Lin et al. Arthritis Care Res 2016;68:1774-9.
2. Wotton and Goldacre. J Epidemiol Community Health 2017;71:576-83.
3. Gendelman et al. Int J Geriatr Psychiatry 2018;33:531-6.
4. Zhao et al. Dement Neuropsychol 2018;12:143-51.
5. Sattui et al. Semin Arthritis Rheum 2021;51:292-8.
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Background/Purpose: Latent tuberculosis infection (L-TB) detected by mycobacterium tuberculosis (TB) IFN-γ release
assay (TB-IGRA), besides identifying latent infection may predict the disease status in SLE. Identifying the clinical and sero-
logical associations of LTB in lupus may be an important step in preventing progressing to overt TB in lupus. This is espe-
cially true in high endemic countries like India. This study aimed to assess the prevalence of L-TB, its association with
clinical and serological parameters in SLE

Methods: This is a single center cross sectional study. Adults with SLE with no past h/o TB were recruited (n=219). Demog-
raphy, disease activity indices, autoantibody profile and steroid use were noted. Presence of Latent TB was assessed in all
patients using TB-IGRA. Based on the results of TB-IGRA, SLE cases were divided into 2 groups-IGRA positive and IGRA
negative. The collected parameters were compared between the 2 groups. Correlation of disease activity was assessed with
the IFN g levels in the unstimulated tube of TB IGRA to assess baseline immune activation in SLE.

Results: Among 219 patients, 41 had latent TB resulting in a point prevalence of 18.7 %. The average disease duration was
3 years in IGRA positive and 4.1 in IGRA negative group(p >0.05). Among antibody profile, proportion of Ro 52 was higher in

Comparison of clinical and laboratory parameters between IGRA positive and IGRA negative SLE cases
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IGRA positive group(43.9%)than IGRA negative group(25.3%) (p=0.014) and proportion aCLA IgM antibody higher in IGRA
negative group (12.9%) than positive group (2.4%) (p=0.032). Comparison of clinical features yielded no statistically
significant difference in the 2 groups. Serology revealed greater proportion of low C4 in IGRA negative as compared
to the positive group(p=0.036). There was no correlation of SLE disease activity with the IFN g levels in the unstimulated
tube of TB IGRA.

Conclusion: Prevalence of latent TB in SLE cases was 18.7% which is lesser than latent TB prevalence in the general pop-
ulation (40%). Higher association of anti-Ro 52 antibody in IGRA positive group along with higher aCLA IgM and low C4 in
IGRA negative group were found whose physiological significance is unknown. IFNg levels in the unstimulated tube of TB
IGRA did not seem to correlate with SLE disease activity. Further studies would be required to throw more light on the inter-
play between latent TB and SLE.

Disclosure: G. MS, None; C. Kavadichanda, None; A. Gopal, None; D. Bairwa, None; M. Thabah, None; S. Sarkar,
None; P. Narasimhan, None.
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Background/Purpose: Systemic lupus erythematosus (SLE) commonly involve kidney, with increase in creatinine due to
lupus related or unrelated cause. Renal biopsy remains gold standard in diagnosis of lupus nephritis (LN). Higher number
of crescents had a significantly worse prognosis compared to no crescents. In this study, we analysed the causes of raised
serum creatinine in patients with SLE at presentation and assessed association of number of crescents with renal failure.

Methods: This was a retrospective single centre observational study where medical records of all SLE patients visiting ter-
tiary care hospital 2001 to 2021 was reviewed. Data was retrieved from the case sheets, clinic files and electronic health
records using the hospital information system. The cause of raised serum creatinine (serum creatinine >1.5 mg/dl) was
assessed. Renal biopsy of patients with impaired renal function was compared with renal biopsy of LN patients presenting
with normal renal function. Biopsies were analysed to found correlation between renal failure and presence of crescents.
Data was analysed using Strata 14, p value of < 0.05 was taken as statistically significant.

Results: 1606 SLE clinic files were screened, of which 121 patients had elevated creatinine at presentation. Amongst the
causes of elevated creatinine, lupus nephritis was most common (70.2%, 85/121) followed by infections (13. 2%, 16/121)
(Figure 1). 68 renal biopsies of patient with elevated creatinine were compared with 319 renal biopsies with normal creatinine
(Table 1). Proportion patients with presence of crescents was significantly higher in group with elevated serum creatinine
compared to group with normal serum creatinine (51.4% vs 27.6%, p: 0.0001 and also, presence of crescents correlated
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Table 1: Baseline characteristics and renal histology

2A: Correlation of presence of crescents with elevated creatinine, 2B: Predictors of elevated creatinine according to histology findings
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with worsening renal function [OR: 2.7 (1.63-4.75)] (Table 2A). Interstitial fibrosis and endocapillary proliferation were predic-
tors of elevated serum creatinine in our cohort. (Table 2B)

Conclusion: Apart from lupus nephritis as cause for increased creatinine, infections should always be screened. Crescents
have significant association with elevated creatinine and timely and aggressive management in such patients can give
favourable outcome.

Disclosure: R. Kharbanda, None; A. Lawrence, None; A. Aggarwal, None.
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Background/Purpose: Lupus erythematosus (LE) patients are at heightened risk of clinical events, chiefly heart attacks and
strokes, caused by ASCVD. To address this problem, we recently proposed new guidelines forcategorization of levels of risk
for ASCVD events in LE patients, with corresponding recommendations for management of conventional risk factors, chiefly
hypercholesterolemia, hypertension, smoking, and diabetes mellitus (Keyes E et al. 2021).

Methods: Here, we performed a single-center study of our established cohort of cutaneous LE patients without or with con-
current systemic LE (n=370). Our goal was to assess how current management compares with the newly proposed
guidelines.

Causes of elevated creatinine at presentation
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Results: Of our LE cohort, 336/370 (90.8%) had a designated primary care physician. By the newly proposed guidelines,
the most recent plasma low-density lipoprotein cholesterol (LDLc) levels for 254/370 (68.6%) of the LE cohort were above
goal. Of those 254 LE patients with above-goal LDLc, the following were not on any LDL-lowering medications: 13/15
(86.7%) classified at high ASCVD event risk, 121/177 (68.4%) at very high event risk, and 24/62 (38.7%) at extreme ASCVD
event risk. The American College of Cardiology calculator for the 10-year risk of an ASCVD event could be used on 248/370
(67.0%) of the LE cohort. Of those 248 LE patients, the following were not on LDL-lowering medications: 109/129 (84.5%)
who had a calculated 10-year event risk < 5%, 34/49 (69.4%) with 5-< 10% risk, 23/43 (53.5%) with 10-< 20% risk, and
11/27 (40.7%) with ≥20% risk. Of LE patients with clinically evident ASCVD, 36/82 (43.9%) were not on LDL-lowering
medications.

Conclusion: We conclude that LE patients are undertreated for conventional ASCVD risk factors. Efforts to improve the
problem are underway.

Table 1. Demographics and other characteristics of the LE-ASCVD Study cohort. Categorical parameter¬s are given as n (%). Continuous vari-
ables are given as mean±SD if normally distributed, or as median (interquartile range, IQR) if non-normally distributed.
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Assessment and management of plasma low-density lipoprotein cholesterol (LDLc) concentrations in the LE-ASCVD Study cohort. Panel A:
ASCVD event risk categories by the newly proposed guidelines for lupus patients (Keyes et al. 2021) and achievement (green), or not (red), of
the newly proposed LDLc goals for each risk category. Patients without an available LDLc value are indicated in blue.

Assessment and management of plasma low-density lipoprotein cholesterol (LDLc) concentrations in the LE-ASCVD Study cohort. Panel B: LDL-
lowering medication use (green), or not (red), in patients assigned to each newly proposed risk category for lupus patients (Keyes et al. 2021)
whose most recent plasma LDLc levels were above the newly proposed goals; these are the patients indicated in red in panel A.

2934



Background/Purpose: To characterize regulatory surface receptors on blood plasmacytoid dendritic cells (PDCs) of lupus
patients and controls to determine if receptor expression and function associates with disease activity or clinical character-
istics in SLE.

Methods:Quantitative multicolor flow cytometry was used to measure immunoglobulin like transcript 7 (ILT7), bone marrow
derived antigen 2 (BDCA2), ILT3, Fc epsilon receptor I (Fc� RI), leukocyte-associated immunoglobulin-receptor 1 (LAIR1),
natural killer cell P44-related protein (NKp44), bone marrow stromal cell antigen 2 (BST2), dendritic cell
(DC) immunoreceptor (DCIR), and Fc gamma receptor IIa (FcγRII) on PDCs of peripheral blood mononuclear cells (PBMC)
from 65 SLE patients and 15 controls. For functional studies, PBMC from 9 SLE and 9 controls were treated with ILT7
and BDCA2 crosslinking antibodies followed by TLR9 agonists.

Results: Significant associations were found between multiple receptors, IFN levels, SLEDAI scores, and autoreactive anti-
body titers. ILT7 expression correlated inversely with SLEDAI, and ANA titers. High IFN SLE patients had increased levels of
the ILT7 ligand BST2 and at the same time reduced ILT7 expression. BDCA2 levels were 5-fold higher than ILT7 levels, and
were also inversely correlated with SLEDAI. Crosslinking ILT7 only weakly inhibited IFN secretion. Crosslinking BDCA2 sig-
nificantly reduced IFN production in SLE patient cells, but this was much greater in patients with low SLEDAI scores than
those with high SLEDAI scores.

Conclusion: We identify associations between PDC regulatory receptors and clinical disease in lupus patients, and domi-
nant inhibitory function of BDCA2 over ILT7 in pDC type I IFN secretion with dependency upon disease activity.

Disclosure: M. Jensen, None; I. Nln, None; T. Iwamoto, None; J. Dorschner, None; D. Vsetecka, None; J. Paredes,
None; R. Fernandez Ruiz, None; T. Wampler Muskardin, None; T. Niewold, None.
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Background/Purpose: Cardiovascular risk in patients with psoriatic disease (PsD) may be underestimated by conventional
scoring systems. We derived and internally validated a 5-year disease-specific cardiovascular risk prediction model for
patients with PsD.

Methods: Participants from a longitudinal PsD cohort without a prior history of cardiovascular events who were followed
from 1992 to 2020 were analyzed. Data on cardiovascular risk factors, and PsD-related features that included measures

2935



of musculoskeletal and skin inflammation, patient-reported outcomes and medications were obtained from the cohort’s
database. The study outcome included a composite cardiovascular event including any of the following: angina, myocardial
infarction, congestive heart failure, transient ischemic attack, stroke, revascularization procedures and cardiovascular death.
Using time-varying covariates, we fit models to predict cardiovascular events within a 5-year time period. A base prediction
model including traditional cardiovascular risk factors was first assessed, followed by an expanded model that included the
base model and PsD-related features. Model performance was assessed using measures of discrimination and calibration,
and sensitivity and specificity.

Results: A total of 1,336 patients (92% with psoriatic arthritis) were analyzed (mean age 48 ± 12.9 years, 46.8% female) (-
Table 1). During a mean follow-up of 6.8 years, 85 (6.4%) patients developed incident cardiovascular events. Discriminative
ability of the base model (with traditional cardiovascular risk factors alone) was excellent, with an AUC of 85.5 (95% CI
81.9-89.1) (Figure 1). An expanded model that included traditional cardiovascular risk factors and the number of damaged
joints did not improve risk discrimination compared to the base model (AUC 85.5, 95% CI 82.0-89.1). All models were well
calibrated and appeared to be an accurate estimate of the observed number of cardiovascular events (Figure 2). Sensitivity
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and specificity of the 10% cut-off point for cardiovascular risk was 49% and 92%, respectively. When considering the total
number of cardiovascular events, depending on the model, up to 53% of events occurred in patients who were classified
as ‘intermediate risk’ (< 10%).

Conclusion: A prediction model that includes traditional cardiovascular risk factors alone is accurate in predicting cardio-
vascular risk in patients with PsD, showing excellent discrimination and calibration in this patient population.

Disclosure: K. Colaco, None; K. Lee, None; V. Chandran, AbbVie, AstraZeneca, Bristol-Myers Squibb, Eli Lilly, Jans-
sen, Novartis, Amgen, Pfizer Inc, UCB; P. Harvey, None; R. Cook, None; V. Piguet, None; D. Gladman, AbbVie,
Amgen, Eli Lilly, Janssen, Gilead, Novartis, Pfizer, Bristol-Myers Squibb(BMS), Galapagos, UCB Pharma, Celgene;
L. Eder, AbbVie, Lilly, Novartis, UCB, Pfizer.

Figure 1. Receiver operating characteristic (ROC)-curve for the different risk prediction models. Comparison of base model (traditional CV risk fac-
tors) and expanded model (traditional CV risk factors plus other disease-related factors) for prediction of cardiovascular events.

Figure 2 - Observed (grey) versus predicted (white) probability of CV events in deciles of predicted risk, for the base (A), expanded (B), and sensi-
tivity analysis (C) risk prediction models.
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Background/Purpose: Clinically relevant differences between therapeutic antibodies against the same target may relate to
their unique molecular attributes. Differences in therapeutic profiles across the domains of psoriatic disease between guselk-
umab (GUS) and risankizumab (RIS) have been observed, although there are no direct comparator studies in the clinical
setting.

Methods: To explore potential mechanisms underpinning the therapeutic profiles, we studied GUS, a fully human immuno-
globulin G1 (IgG1) specific for interleukin (IL)-23 with a native fragment crystallizable (Fc) region, and RIS, a humanized anti-
IL-23 IgG1 with a mutated Fc region. We compared the binding and functional characteristics of the antigen-binding and Fc
regions of these antibodies.

Results: GUS and RIS displayed comparable picomolar affinities for binding IL-23 by the kinetic exclusion assay (KinExA)
and surface plasmon resonance assays, and equivalent potency (half maximal inhibitory concentration [IC50] 0.2 nM) for
the inhibition of IL-23-induced Signal Transducer and Activator of Transcription 3 (STAT3) phosphorylation in human periph-
eral blood mononuclear cells. However, in cells transfected with individual Fc gamma receptors (FcγRs), GUS showed the
strongest binding to Cluster of Differentiation 64 (CD64) (FcγR1), while RIS showed negligible binding to any FcγRs, by virtue
of its mutated Fc region. Furthermore, in interferon-gamma (IFNγ)-primed human monocytes, the labeled GUS showed
dose-dependent binding to CD64 by flow cytometry, while RIS did not. GUS binding to CD64 on monocytes did not trigger
activation as shown by the lack of cytokine or chemokine production. Importantly, CD64-bound GUS was able to bind IL-
23, as detected by anti-p40 staining.

Conclusion: Compared with RIS, GUS uniquely binds both CD64+ myeloid cells and IL-23. CD64+ mononuclear phago-
cytes are enriched in the psoriatic skin and serve as the dominant IL-23 source. Taken together, GUS presence may be
enriched within the inflamed tissue microenvironment by binding to CD64, neutralizing IL-23 at its cellular source, potentially
leading to durable response and observed therapeutic differences within the class. Further studies are warranted to gener-
ate additional evidence supporting this hypothesis.

Disclosure: J. Krueger, Amgen, Boehringer-Ingelheim, Centocor/Janssen, Merck, Pfizer, Idera, Astellas, Japan
Tobacco; K. Eyerich, AbbVie, Almirall, Boehringer-Ingelheim, Bristol-Myers Squibb(BMS), Hexal, Leo, Eli Lilly and
Company, Janssen, Pfizer, Novartis, Sanofi, UCB; D. McGonagle, Abbvie, Bristol-Myers Squibb(BMS), Celgene, Eli
Lilly, Gilead, Janssen, Novartis, Pfizer, UCB, Lilly, MSD, Roche, Sobi; C. Greving, Janssen Research & Development,
LLC, Johnson & Johnson, Janssen; K. Sachen, Janssen Research & Development, LLC, Johnson and Johnson;
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Background/Purpose: Patients with psoriatic arthritis (PsA) may be at increased risk of herpes zoster (HZ). HZ can involve a
painful dermatomal rash and lead to significant complications. This study estimated incremental healthcare resource utiliza-
tion (HRU) and costs associated with HZ in patients with PsA.

Methods: This retrospective cohort study used administrative claims data from Oct 1, 2015 to Feb 28, 2020 that included
patients with Medicare Advantage with Part D or commercial insurance. Adults (age ≥18 years) with PsA were identified
using International Classification of Diseases, 10th Revision, Clinical Modification (ICD-10-CM) codes, requiring ≥1 diagnosis
(dx) of PsA (L40.5) and a second dx of either PsA or PsO (L40.0-L40.4, L40.8-L40.9) at least 30 days apart, and were
assigned to cohorts based on the presence of an HZ dx after the first PsA dx. Index date was the first observed HZ dx (for
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the PsA+HZ cohort) or was assigned (for the PsA-only cohort) based on the distribution of time from the start of continuous
enrollment (CE) to index dates in the PsA+HZ cohort. All patients were required to have 12 months of CE pre-index (baseline)
and ≥1 month of CE post-index (follow-up); ≥1 PsA or PsO dx must have occurred during baseline (Figure 1). Patients with a
HZ vaccination during baseline or on index or HZ dx prior to index were excluded. Clinical and demographic characteristics
were measured during baseline; outcomes, including number of HRU encounters and costs were measured during follow-
up at 1 month post-index and, for those with sufficient follow-up time, at 3 months post-index. Propensity scores were cal-
culated using logistic regression with cohort as the outcome and baseline characteristics as predictors. Outcomes were
compared between cohorts using generalized linear models, adjusting for differences in baseline characteristics and pro-
pensity score, in a doubly robust approach.
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Results: The PsA+HZ and PsA-only cohorts included 1,045 and 36,091 patients, respectively. PsA+HZ and PsA-only
cohorts had mean (standard deviation) ages of 63.5 (13.1) and 59.0 (14.3) years and 74-75% of patients received systemic
therapy or phototherapy during baseline across both cohorts (Table 1). In the month after index, there was a higher rate of
HRU in the PsA+HZ vs PsA-only cohort; adjusted incidence rate ratios for inpatient, emergency department, and outpatient
visits were 2.61 (95% confidence interval [CI] 1.89-3.61), 3.14 (95% CI: 2.46-4.02), and 1.74 (95% CI: 1.63-1.86), respec-
tively, for PsA+HZ vs PsA-only cohort. The mean adjusted total, medical, and inpatient cost differences between the PsA+-
HZ and PsA-only cohorts 1 month after index were $2,012 (95% CI: $1,204-$3,007), $1,504 (95% CI: $898-$2,274), and
$1,074 (95% CI: $584-$1,761), respectively. HRU and costs were numerically higher for the PsA+HZ vs PsA-only cohort
at 3 months (Table 2).

Conclusion: Patients with PsA and HZ had higher HRU and costs than those without HZ, suggesting a need to consider
measures to prevent HZ in this population.

Acknowledgments: Authors would like to thank Business & Decision Life Sciences platform for editorial assistance and pub-
lication coordination, on behalf of GSK. Grégory Leroux coordinated publication development and editorial support.
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group of companies; S. Sendhil, GSK group of companies; M. Sundar, GSK group of companies; E. Hagopian,
GSK group of companies; M. Duh, Analysis Group, GlaxoSmithKline (GSK); S. Poston, GSK group of companies.
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Background/Purpose: The importance and efficacy of anti COVID-19 vaccine in coping with the pandemic are well estab-
lished, but inconsistencies remain in the data regarding side effects, especially in patients with rheumatic diseases.We aimed
to assess the incidence of Herpes Zoster (HZ) in patients with psoriatic arthritis (PsA) and ankylosing spondylitis (AS) after
each of the three doses of the BNT162b2 mRNA vaccine compared to HZ incidence in a similar period two years prior to
vaccination.

Methods: The database of Clalit Health Services, the largest health care provider of approximately 4.7 million members in
Israel, was retrospectively analyzed for patients with a diagnosis of PsA and AS in 2018 who later received the first dose of
BNT162b2 mRNA vaccine in a national vaccination campaign. The incidence of HZ events was calculated in the 42 days fol-
lowing each of the three vaccine doses and compared to a similar time period within this group of patients two years prior.
Comparison of categorical variables between the group of patients with HZ events compared to the group without HZ
events was performed by Chi square test. Student’s t-test was used to examine the age difference between the two groups.
The number of HZ events recorded following vaccine administration compared to a similar time period two years prior was
tested by McNamara test.

Results: The study population consisted of 6525 patients, 4580 (70.2%) PsA, 1830 (28%) AS and 115 (1.8%) with PsA and
AS with a mean age of 55.5±15.1 years, of whom 3377 (51.8%) female. Of the 6525 patients who received the first vaccine
dose, 6266 (96%) and 5369 (82.3%) received the 2nd and 3rd doses, respectively. The number of HZ events recorded fol-
lowing vaccination compared to a similar time period two years prior were 9 cases (0.14%) versus 8 (0.12%) cases (p=1)
after the first vaccine dose , 11 (0.18%) cases versus 7 (0.11%), p=0.48 after the second dose, and 4 cases (0.07%) versus
0, p=0.13 after the third dose, respectively. None of the patients who suffered from HZ two years prior to vaccine adminis-
tration had HZ reactivation following vaccination. No differences were noted in the HZ reactivation rate among the different
patient groups. Patients who suffered from HZ reactivation were older, mean age 63.1±10.5 years, compared to 55.5
±15.1 years (p= 0.013) in non-HZ group. There was no statistically significant difference regarding sex or socioeconomic
status between patients who developed HZ after vaccine doses compared to PsA and AS patients without HZ.

Conclusion: The risk of HZ after each one of the three BNT162b2 mRNA vaccination doses was not increased in PsA and
AS patients compared to a similar time period two years prior . The risk of HZ increased with age.

Disclosure: D. Zisman, Pfizer, Elli Lilly, AbbVie/Abbott, Janssen; N. Hayat, None; A. Haddad, None; J. Feld, None;
T. Gazitt, None; I. Lavi, None; I. feldhamer, None; A. DOV COHEN, None; W. Saliba, None.
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Background/Purpose: A significant progress has recently been made in the identification of molecular profiles involved in
the pathogenesis of chronic autoinflammatory diseases through the use of high throughput techniques such as massive
RNA sequencing. To date, only few studies have been carried out in axial spondyloarthritis (axSpA), which would allow the
identification of new therapeutic targets and disease biomarkers.Objectives: 1) To identify clusters of highly correlated
genes enriched in biological functions and specific molecular pathways involved in the pathogenesis of axSpA. 2) To study
the association between the molecular signatures identified and the clinical-analytical profile of the disease.

Methods: Cross-sectional study including 20 healthy donors and 105 axSpA patients from the CASTRO cohort who under-
went an exhaustive clinical evaluation including disease activity and functional limitation, structural damage and spinal mobil-
ity. Additionally, analytical parameters were measured and the carotid intima media thickness was evaluated by carotid eco-
doppler. Mononuclear cells were purified from peripheral blood, and RNA was isolated. RNA from 25 axSpA patients was
sequenced using the Illumina platform. For the identification of patient subgroups and the generation of co-expressed gene
modules, the “hierarchical clustering” and WGCNA (“Weight gene correlation network analysis”) methodologies were used,
respectively. Functional analysis of the genes conforming each module was carried out to identify enriched pathways and
functions using the EnrichR platform. Hub genes were measured through high throughput PCR (Fluidigm Biomark HD) in
a validation cohort of 80 axSpA and 20 healthy donors. Association and correlation studies between the molecular and
the clinical profiles were performed.

Results: Unsupervised analysis of the transcriptome revealed the presence of two “clusters” of axSpA patients, clearly dif-
ferentiated by their molecular and clinical profile. Specifically, the molecular analysis distinguished patients with a longer dis-
ease duration, greater disease activity, radiographic damage and cardiovascular risk. WGCNA identified 11 highly co-
expressed modules. Among them, six were differentially expressed between the two clusters, being responsible for the
molecular and clinical distinction of those groups. The functional analysis of these 6 gene modules revealed the enrichment
of these genes in pathways related to inflammation, oxidative metabolism, proliferation of B and T lymphocytes, immune
response and the increase of cell survival. Finally, key genes were identified within each module (“hub genes”), whose
expression was associated with a more active phenotype of the disease such as ALOX5, GAB2, PSMD13, CASP8, NOTCH
e ITGA4.
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Conclusion: 1) The whole transcriptomic analysis by RNAseq in peripheral mononuclear cells from axSpA patients distin-
guished, in an unsupervised manner, subgroups of patients with distinctive clinical profiles. 2)The analysis of gene modules
identified new pathways and molecular functions potentially involved in the pathophysiology of the disease.

Disclosure: N. Barbarroja, None; L. Cuesta-Lopez, None;C. Pérez-S�anchez, None; A. Barber�a-Betancourt, None;
I. Arias-de la Rosa, None; M. Ruiz-Ponce, None; C. Lopez-Medina, None; I. G�omez-Garcia, None; l. Ladehesa-
Pineda, None; M. Abalos-Aguilera, None; C. L�opez-Pedrera, None; A. Escudero-Contreras, None;
E. Collantes, None.
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*variables are mean ± standard deviation if not otherwise indicated; BASMI: Bath Ankylosing Spondylitis (AS) Metrology Index; BASDAI: Bath AS
Disease Activity Index; BASFI: Bath AS Functional Index; NSAIDs: Non-steroidal anti-inflammatory drugs; r-axSpA = radiographic axial spondylo-
arthritis (axSpA); non-radiographic axSpA (nr-axSpA); NRS = numerical rating scale
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Background/Purpose: Patients with axial spondyloarthritis (axSpA) often experience impairments of spinal mobility and
physical function due to inflammation and structural damage. Back pain and morning stiffness are common symptoms
and part of established disease activity criteria but are not included in mobility assessments. The diurnal rhythm of proinflam-
matory cytokines and cortisol is known to peak in the early morning hours. This study objective is to compare the perfor-
mance of patients with axSpA regarding measures of mobility and physical function including objective electronic
measurements with the Epionics SPINE device (ES) at different times of the day.

Methods: Consecutive inpatients with axSpA were examined once in the morning (V1: before 10:00am) and once in the
afternoon (V2: after 02:00pm) by the Bath AS spinal mobility score (BASMI), the AS physical performance index (ASPI),
the Short Physical Performance Battery (SPPB) and measurements with the ES, including range of motion (RoM) and kine-
matics (RoK). The results were compared using t-tests. Medication with NSAIDs and biologics was recorded.

*variables are mean ± standard deviation if not otherwise indicated; LS: Lumbar spine, CS: cervical spine; BASMI: Bath Ankylosing Spondylitis
Metrology Index, ASPI: Ankylosing Spondylitis Performance-based Improvement, SPPB: Short Physical Performance Battery

*variables are mean ± standard deviation if not otherwise indicated; Diff: Difference ROM: Range of motion in angular degrees/second; ROK: range
of kinematics in angular degrees/second;
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Results: A total of 101 patients with axSpA (64 r-axSpA; 37 nr-axSpA) were included (Table 1). Significant differences
between assessments performed in the morning vs. the afternoon were seen for ASPI, and SPPB, and for ES measures
of speed (RoK; p< 0.018) but not for RoM, except for lateral flexion (p=0.002) (Table 2 and 3). Total BASMI scores
slightly improved but single BASMI items showed variability (Table 2). Differences between nr-axSpA and r-axSpA were
observed in age, sex, spinal mobility, CRP and percentage of HLA B27-positivity but not for disease activity and func-
tion (table 1).

Conclusion: Spinal mobility of patients with axSpA differs considerably at different times of the day, being worse in the
morning and improving significantly in the afternoon. Importantly, this was most prominently shown by performance-based
measures in comparison to standard assessments such as BASMI. Data on diurnal variation of mobility has important impli-
cations for clinical studies, strongly suggesting that the daytime of assessments needs to be standardized. Whether and
how medication has an influence on this remains to be evaluated.

Disclosure: D. Kiefer, Novartis, AbbVie/Abbott, Boehringer-Ingelheim, Janssen, UCB, Pfizer; J. Braun, None;
L. Schneider, None;N. Kolle, None;U. Kiltz, AbbVie, Amgen, Biogen, Fresenius, GSK, Hexal, Novartis, Pfizer, Biocad,
Lilly, Grünenthal, Janssen, MSD, Roche, UCB; I. Andreica, None; P. Sewerin, None; B. Buehring, AbbVie/Abbott,
Gilead/Galapagos, Merck/MSD, Amgen, UCB, Biogen, Sanofi Genzyme, Theramex; s. herbold, None;
X. Baraliakos, AbbVie, Lilly, Galapagos, MSD, Novartis, Pfizer, UCB, Bristol-Myers Squibb, Janssen, Roche,
Sandoz, Sanofi.
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Background/Purpose: There are conflicting data regarding the effect of nonsteroidal anti-inflammatory drugs (NSAID) on
radiographic spinal progression in axial spondyloarthritis (axSpA). The analysis of the first 2-year of the GErman SPondyloar-
thritis Inception Cohort (GESPIC) showed that higher NSAID intake may retard new bone formation in r-axSpA. It remained,
however, unclear, whether cyclooxygenase-2 selective inhibitors (COX2i) might have a stronger effect than non-selective
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(NS) ones and if the effect could be observed also in nr-axSpA. In this study, we aimed to investigate the effect of NSAIDs
(COX2i and NS) intake on radiographic spinal progression in patients with r-axSpA and nr-axSpA.

Methods: Based on the availability of at least two sets of spinal radiographs during 10-year follow-up, 243 patients with
early axSpA (130 and 113 nr- and r-axSpA, respectively) from GESPIC were included in this analysis. The patients contrib-
uted a total of 540 2-year radiographic intervals. Radiographs were scored by 3 trained and calibrated readers according
to the modified Stoke Ankylosing Spondylitis Spine Score (mSASSS). Final mSASSS was calculated as a mean of 3 readers,
and progression was defined as absolute mSASSS change score over 2 years. NSAID type, daily dose, and frequency of
intake were recorded at visits. The ASAS index of NSAID intake (0-100) counting both dose and duration of intake was cal-
culated for intervals. The association between NSAID intake (NSAID type and NSAID score) and radiographic spinal progres-
sion over 2 years was analyzed using longitudinal generalized estimated equations (GEE).

Results: At baseline, 161 (66.3%) patients were treated with NSAIDs. While 289 (53.5%) and 128 (23.7%) 2-year radio-
graphic intervals were covered by NS and COX-2i respectively, 123 (22.8%) intervals were not covered by NSAID. A signif-
icant association between higher NSAID intake and retardation of radiographic spinal progression was found in adjusted
multivariable longitudinal GEE analysis. This effect was mostly attributable to patients with r-axSpA (Table). mSASSS pro-
gression was numerically lower in patients taking COX2i (irrespectively of dose) as compared to patients treated with NS-
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NSAIDs; in stratified analysis, however, there was no clear dose-dependency (as reflected by NSAID index) in both groups
(Figure, Table).

Conclusion: Higher NSAID intake is associated with lower radiographic spinal progression, particularly in r-axSpA patients.
COX2i might possess a stronger inhibitory effect on radiographic progression as compared to NS-NSAIDs.

Disclosure: M. Torgutalp, UCB, AbbVie/Abbott; v. Rios-Rodriguez, Falk, AbbVie/Abbott; A. Dilbaryan, None;
F. Proft, AbbVie/Abbott, Amgen, Bristol-Myers Squibb(BMS), Celgene, Eli Lilly, Janssen, Merck/MSD, Novartis, Pfizer,
Roche, UCB; M. Protopopov, None; M. Verba, None; J. Rademacher, Novartis, UCB; H. Haibel, Boehringer-Ingel-
heim, Janssen, Merck/MSD, Novartis, Roche, Sobi, Pfizer, AbbVie/Abbott; J. Sieper, AbbVie/Abbott, Novartis, Eli Lilly,
Merck/MSD, UCB, Janssen, Pfizer, Roche;M. Rudwaleit, AbbVie, Bristol-Myers Squibb (BMS), Boehringer-Ingelheim,
Chugai, Eli Lilly, Janssen, Novartis, Pfizer, UCB Pharma; D. Poddubnyy, AbbVie, Biocad, Bristol-Myers Squibb, Eli
Lilly, Gilead, GlaxoSmithKline, MSD, Moonlake, Novartis, Pfizer, Samsung-Bioepis, UCB.
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Background/Purpose: There is evidence that a delay between psoriatic arthritis (PsA) symptom onset and diagnosis con-
tributes to worse outcomes, yet the impact of delayed DMARD therapy after diagnosis is unknown. This study describes
patient characteristics and compares clinical and patient-reported outcomes (PROs) between patients with PsA in the Cor-
Evitas PsA/Spondyloarthritis (SpA) Registry who started DMARD therapy earlier vs later in their disease course.

Methods: Patients enrolled in the registry between April 2013 and February 2022 who initiated their first DMARD at a Cor-
Evitas visit (index) were included. At index visit, year of PsA diagnosis and of first DMARD initiation were ascertained. Patients
were classified as early initiators (initiated the same or subsequent year of PsA diagnosis) or as late initiators (initiated >1 sub-
sequent year after PsA diagnosis). Disease activity measures and PROs were collected at index visit and at 6 (± 3) months of
follow-up. The associations of early vs late DMARD initiation with disease activity and PROs at 6 months were calculated
using unadjusted and adjusted linear and Poisson regression. Multivariate models were adjusted for age, sex, employment,
education, smoking, body mass index (BMI), diabetes, metabolic syndrome, initiated therapy class, and baseline value of
outcome. Mean change in continuous outcomes (β, 95% confidence interval [CI]) and risk ratios (RR) and 95% CIs for binary
response outcomes are reported. Sensitivity analyses were conducted defining delay of therapy as time from symptom
onset.
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Results:Of 291 patients included, 229 (79%) were early and 62 (21%) were late initiators. Among early initiators, 83% initiated
therapy in the same or subsequent year of PsA diagnosis, and among late initiators, 50% initiated therapy 2–7 years after PsA
diagnosis. Mean age at DMARD initiation was 53.2 and 54.0 years for early and late initiators, respectively. Early and late initi-
ators differed according to smoking status (early vs late current smokers, 14.0% vs 6.5%), history of depression (15.7% vs
8.1%), and history of fibromyalgia (10.9% vs 4.8%). Early initiators reported greater severity of disease activity and worse PROs
at index visit than late initiators (Table 1). From index to 6-month follow-up visit, improvements were seen across all disease
activity measures and PROs in both groups, with larger improvements observed in the early initiators in the unadjusted models
(Tables 2 and 3). In adjusted analyses, early initiation tended to be associated with better response, although only achievement
of MDA (RR [95% CI] = 2.01 [1.03, 4.40]; Table 2) and mean change in CDAI (β [95% CI] = −3.4 [-6.2, −0.49]; Table 3) were
statistically significantly different. In sensitivity analyses based on time from symptom onset, results were similar.

Conclusion: In this study of patients with PsA initiating their first DMARD therapy, both early and late initiators experienced
improvements across all disease activity measures and PROs up to 6 months post-initiation. However, findings indicate that
a better response, including MDA, may be achieved in patients initiating DMARD therapy within 1 year of diagnosis vs delay-
ing treatment initiation.
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Background/Purpose: A definition for clinically important worsening (CIW) of axial Spondyloarthritis (axSpA) has been pro-
posed by ASAS: i.e. an increase of ≥0.9 points of ASDAS. However, it is unknown how this definition performs in an early
axSpA cohort.

The aim of this study was to determine the prevalence of CIW in a population of early axSpA, as well as the association
between the occurrence of CIW and the presence of concomitant signs of inflammation; finally, to determine whether MRI
inflammation was predictive of a future CIW.

Methods: 708 patients with early axSpA from the French DESIR cohort were included in the analysis. Patients were followed
every 6 months for the first 2 years and annually thereafter. All patients had an MRI of spine and sacroiliac joints at baseline,
but only patients from the APHP centers performed those at 2 and 5 years. Prevalence of CIW was calculated during the
5 years of follow-up in the cohort. The association between CIW and concomitant objective signs of inflammation (such as
swollen joint count) was assessed over time using mixed models adjusted for sociodemographic and other clinical covari-
ates. CIW predictive factors including the predictive capacity of MRI inflammation (measured by SPARCC at SIJ and spine)
and MRI structural damage (defined by presence of ≥5 structural lesions of SI joints or spine) on the occurrence of a future
CIW (time-lagged models) were evaluated.

Results: Total number of CIW was 378 in 5 years with 42.8% (303/708) of patients presenting at least one CIW during the
follow-up. There were no significant sociodemographic or clinical differences at inclusion between patients with at least one
episode of CIW and those without CIW during follow-up.

In the association models, concomitant tender joint count (OR 1.02, CI95%[1.00; 1.03]) and ASAS-NSAID score last week
(OR 1.00, CI95%[1.00; 1.01]) were significantly associated with CIW over time. Presence of MRI-SIJ inflammation (OR (per
SPARCC point) 1.02, CI95%[1.01; 1.04]) and MRI-SIJ structural damage (OR 2.74, CI95%[1.27; 5.93]) were predictive of
future (next visit) occurrence of CIW.
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Conclusion: Patients with CIW according to the ASAS definition had significantly more objective signs of inflammation con-
comitantly but also over time. These data support the construct validity of this definition of CIW in an early axSpA population.
MRI-SIJ inflammation and structural damage may have a predictive role in the subsequent occurrence of CIW.

Disclosure: F. Hamitouche, None; S. Kumaradev, None; D. van der Heijde, AbbVie, Bayer, BMS, Cyxone, Eisai,
Galapagos, Gilead, Glaxo-Smith-Kline, Janssen, Novartis, Pfizer, UCB, Imaging Rheumatology bv, Lilly; S. Ramiro,
AbbVie/Abbott, Eli Lilly, Galapagos, Merck/MSD, Novartis, Pfizer, UCB, Sanofi; A. Sepriano, UCB, Novartis;
A. Molto, Abbvie, UCB, Novartis, Gilead, Pfizer, Lilly, Jannsen.
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Background/Purpose: Obesity is a risk factor for worse overall health in people with ankylosing spondylitis (AS)1. The Ger-
man non-interventional study AQUILA provides real-world data in AS on the influence of body mass index (BMI) on therapeu-
tic effectiveness and safety under treatment with secukinumab, a fully humanmonoclonal antibody that selectively inhibits IL-
17A. The aims of this interim analysis are to describe selected baseline (BL) demographics and to evaluate secukinumab
treatment outcomes on disease activity and global functioning and health and to report safety profile depending on the
BMI of AS patients (pts).

Methods: AQUILA is an ongoing, multi-center, non-interventional study including up to 3000 pts with active AS or psoriatic
arthritis. Pts were observed from BL up to week (w) 52 according to clinical routine. Real-world data were assessed pro-
spectively and analyzed as observed. Validated questionnaires were used to collect data on disease activity (Bath Ankylos-
ing Spondylitis Disease Activity Index, BASDAI) and global functioning and health (Assessment of SpondyloArthritis-Health
Index, ASAS-HI). For calculation of proportion of pts that experienced (serious) adverse events ((S)AEs), all AS pts were
included that received at least one dose of secukinumab. This interim analysis focuses on BMI subgroups ≤25 kg/m2 (nor-
mal weight), >25 to ≤30 kg/m2 (overweight) and >30 kg/m2 (obese) in AS pts.

Table 1: Overview of baseline characteristics in AS pts depending on BMI

Figure 1: Disease activity and global functioning under secukinumab treatment in AS pts stratified by BMI
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Results: At BL, BMI data were available for 667 AS pts: 33.6% (n=224) normal weight, 39.9% (n=266) overweight and
26.5% (n=177) obese AS pts (Table 1). In all BMI subgroups the proportion of men was higher, even doubled among over-
weight AS pts. As BMI increased, so did age and comorbidities/extraarticular manifestations (EAMs, Table 1). Mean BASDAI
developed similarly over time with lowest scores for normal weight and highest scores for obese AS pts (Figure 1A). Mean
improvement from BL to w52 was 1.3 (27.1%) for normal weight, 1.5 (27.2%) for overweight, and 1.2 (21.8%) for obese
AS pts. Mean ASAS-HI at BL was similar for all BMI subgroups (≤25: 7.4; >25-≤30: 7.7; >30: 8.1); the best improvement
was observed in normal weight, the least in obese AS pts (Figure 1B). Mean improvement from BL to w52 was 2.1
(28.4%) for normal weight, 1.3 (16.9%) for overweight, and 0.6 (7.4%) for obese AS pts. The occurrence of AEs/SAEs with
or without suspected relationship to secukinumab increased with increasing BMI. For example, the percentage of SAEs in
normal weight was 21%, in overweight 26.7% and in obese AS pts 30.9% (data not shown). There were no events with fatal
outcome or unexpected safety signals in either subgroup.

Conclusion: In a real-world setting, secukinumab improved disease activity and global functioning and health in all BMI sub-
groups of AS pts; normal weight AS pts had numerically better ASAS-HI and BASDAI scores than obese AS pts. Altogether,
real-world data of this interim analysis show that secukinumab is an effective treatment with a favorable safety profile up to
52 weeks in AS pts in all BMI subgroups.

Disclosure: U. Kiltz, AbbVie, Amgen, Biogen, Fresenius, GSK, Hexal, Novartis, Pfizer, Biocad, Lilly, Grünenthal, Jans-
sen, MSD, Roche, UCB; J. Brandt-Juergens, AbbVie/Abbott, Bristol-Myers Squibb(BMS), Janssen, Eli Lilly, Merck/
MSD, Novartis, Pfizer, Roche, UCB, Sanofi-Aventis, Medac, Gilead, Gilead, Affibody; P. Kästner, Chugai, Novartis;
E. Riechers, AbbVie, Chugai, Lilly, Janssen, Novartis, Pfizer, Roche, UCB; D. Peterlik, Novartis; C. Budden, Novartis;
H. Tony, AbbVie, Astra-Zeneca, BMS, Chugai, Janssen, Lilly, MSD, Novartis, Pfizer, Roche, Sanofi.
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Background/Purpose: The Minimal Disease Activity (MDA) criteria evaluate PsA disease activity and response to treatment
and are defined as meeting ≥5 criteria: tender joint count ≤1, swollen joint count ≤1, patient global visual analogue scale
(PG VAS) ≤20mm, pain VAS ≤15mm, health assessment questionnaire (HAQ) ≤0.5, enthesitis count ≤1 and psoriasis body
surface area ≤3%.

The EMA recently published a qualification letter of support for MDA but asked: Is there evidence showing ‘minimal disease
activity’ as measured by the MDA score is also perceived as such by the patient regardless of which of the 5 criteria are met?

Methods:We analysed data from patients in ReFlap (NCT03119805), a cross-sectional international study of adult patients
with PsA for >2 years. Patients self-reported remission (REM) or low disease activity (LDA) by answering positively to the
questions ‘At this time, is your psoriatic arthritis in remission, if that means you feel your disease is as good as gone?’ and

Figure 1: Frequencies of criteria met/not met for patients in MDA who did not self-report low disease activity/remission (n=15). TJC=tender joint
count, SJC=swollen joint count, HAQ=health assessment questionnaire, BSA=body surface area

Table 1: Chi square, Fisher’s exact p value and Yates’ correction p value comparing self-reported low disease activity/remission to meeting each
criterion for patients who met minimal disease activity (MDA) but not very low disease activity (VLDA)
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‘At this time, are you in low disease activity, if this means your disease is in low activity but it’s not as good as gone?’
respectively.

For patients in MDA the frequencies of criteria met were examined. Odds ratios examined whether there is an increase in the
odds of a patient not reporting LDA/REM when a criterion is not met. Chi squared tests, Fisher’s exact and Yates’ correction
were used to compare patient-reported LDA/REM against MDA with different individual criteria. Specificity and positive pre-
dictive value (PPV) of MDA were calculated for when each criterion was not met to identify if patients are being over-detected
as having low disease activity by the MDA score.

Results: Of the 466 recruited participants, 420 had complete data. Of the 420, 159 patients (37.9%) met MDA and
105 patients (25%) met MDA but not VLDA (i.e. 5-6 criteria). 15 of the patients who met MDA criteria did not self-report
LDA/REM (Fig A).

The most common criteria not met within MDA were pain VAS (not met in 42.1% of MDA patients) and PG VAS (not met in
30%.) Odds ratios showed no significant difference in the odds of a patient self-reporting LDA/REM when a criterion is not
met (Table 2). The chi square analyses also showed no significant difference between criteria met, however group sizes were
small. Fisher’s exact test, more accurate in smaller sample sizes, confirmed the chi squared findings (Table 1).

Specificity was consistently high ( >90%) for MDA score overall and MDA with each criteria missing suggesting the tool did
not over-detect patients to be in MDA no matter which criterion was not individually met (Table 2).

The same analyses were performed for when both PG VAS and pain VAS were not met as this was commonest when only
5 criteria were met. No significant differences were found. Specificity remained high (95.2%).

Conclusion: The likelihood of a patient self-reporting LDA/REM and specificity of MDA score were unaffected by which
MDA criteria were met. Pain VAS and PG VAS were the hardest criteria to meet in this analysis, but not meeting them was
independent of patients reporting LDA/REM. High specificity and PPV identified for MDA are especially relevant to clinical
practice where it is important to reliably detect patients with active disease.

Disclosure: S. Yazji, None; P. Helliwell, Eli Lilly, AbbVie, Amgen, Janssen, Novartis; A. Balanescu, AbbVie;
J. CANETE, None; E. Dernis, AbbVie/Abbott, Amgen, Bristol-Myers Squibb(BMS), Janssen, Nordic Pharma France,

Table 2: Specificity analysis and PPV for MDA criteria and for when each criterion is not met. Odds ratios are the odds of a patient self-reporting
LDA/REM when meeting MDA in total, and if each individual criteria is missed. PPV=positive predictive value, CI=confidence interval
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Background/Purpose: In both, ankylosing spondylitis (AS) and psoriatic arthritis (PsA), women typically have a longer delay
in diagnosis.1,2 There is scientific evidence that prognosis for AS and PsA improves when diagnosed early. The German
non-interventional study AQUILA provides real-world data on the influence of time to diagnosis and gender on treatment
outcomes under secukinumab, a fully human monoclonal antibody that selectively inhibits interleukin-17A.The aims of this
interim analysis are to describe selected baseline (BL) demographics of AS and PsA patients (pts) and to evaluate the impact

Table 1: Overview of selected BL characteristics in AS and PsA pts stratified by time to diagnosis
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of time to diagnosis and gender on secukinumab treatment outcomes, such as disease activity and global functioning and
health.

Methods: AQUILA is an ongoing, multi-center, non-interventional study including up to 3000 pts with AS or PsA. Pts were
observed from BL up to week (w) 52 according to clinical routine. Real-world data were assessed prospectively and ana-
lyzed as observed. Validated questionnaires were used to collect data on disease activity (Bath Ankylosing Spondylitis Dis-
ease Activity Index, BASDAI), global functioning and health (Assessment of SpondyloArthritis-Health Index, ASAS-HI) in AS,
and skin and joint-related disease activity (Psoriasis Area and Severity Index, PASI; tender/swollen joint counts, TJC/SJC)
and impact of disease (Psoriatic Arthritis Impact of Disease - 12 items, PsAID-12 score) in PsA pts. This interim analysis

Figure 1: Disease activity in early- and late-diagnosed AS and PsA pts
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focused on the subgroups of male and female AS and PsA pts stratified by time to diagnosis after disease onset (<1 year
[y] and ≥1y for early and late diagnosis, respectively).

Results: At BL, 609 AS and 1145 PsA pts were included with information on time to diagnosis (Tab. 1); only 18.7% of AS
and 25.8% of PsA pts were diagnosed within one year. Of interest, both female AS and PsA pts as well as male PsA pts with
increased BMI tended to be diagnosed later (Tab. 1). Regarding BASDAI scores, male AS pts diagnosed late had increased
disease activity at BL and throughout the study (Fig. 1A); female AS pts diagnosed late showed reduced total treatment
effect with increasing time to diagnosis (Fig. 1B). Similarly, both male and female AS pts diagnosed late had slightly increased
ASAS-HI at BL and throughout the study (Tab. 1). For PsA pts, there was no difference in skin- (PASI, Fig. 1C/D) and joint-
related (Fig. 1E/F) disease activity with respect to time to diagnosis. Furthermore, there was no difference in PsAID scores
(data not shown) between early- and late-diagnosed PsA pts.

Conclusion: In a real-world setting, secukinumab improved disease activity and global functioning in both AS and PsA pts.
Both, male and female AS pts had a higher treatment response when diagnosed early. Interestingly, delay in diagnosis
appeared to be BMI-dependent in female AS pts and PsA pts of both genders. However, in contrast to AS, treatment
response of early- and late-diagnosed PsA pts did not differ in the further course.

Disclosure: K. Benesova, Abbvie, BMS, Gilead/Galapagos, Janssen, Lilly, Medac, MSD, Novartis, Roche, Viatris, Gil-
ead/Galapagos, Novartis, Abbvie, Novartis; O. Hansen, Novartis; U. Kiltz, AbbVie, Amgen, Biogen, Fresenius, GSK,
Hexal, Novartis, Pfizer, Biocad, Lilly, Grünenthal, Janssen, MSD, Roche, UCB; J. Brandt-Juergens, AbbVie/Abbott,
Bristol-Myers Squibb(BMS), Janssen, Eli Lilly, Merck/MSD, Novartis, Pfizer, Roche, UCB, Sanofi-Aventis, Medac, Gil-
ead, Gilead, Affibody; P. Kästner, Chugai, Novartis; E. Riechers, AbbVie, Chugai, Lilly, Janssen, Novartis, Pfizer,
Roche, UCB; D. Peterlik, Novartis; C. Budden, Novartis; A. Boas, Novartis; S. Welle, Novartis; H. Tony, AbbVie,
Astra-Zeneca, BMS, Chugai, Janssen, Lilly, MSD, Novartis, Pfizer, Roche, Sanofi.
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Background/Purpose: Enthesitis is considered a hallmark of psoriatic arthritis (PsA). Ultrasound (US) is considered a more
accurate tool for the assessment of enthesitis compared to physical examination. Data on the relationship between sono-
graphic enthesitis and other sonographic features, such as synovitis or tenosynovitis, are limited. Hence, the aim of the study
was to explore the association of sonographic enthesitis with sonographic synovitis and tenosynovitis in patients with PsA. In
addition, to examine the association of sonographic enthesitis with clinical characteristics.
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Methods: The study population included consecutive prospectively recruited PsA patients that fulfilled the classification for
psoriatic arthritis (CASPAR criteria). Each patient was assessed by a detailed clinical evaluation and comprehensive sono-
graphic assessment (gray scale and Doppler), including 52 joints, 40 tendons, and 14 points of entheses (according to the
MASEI index plus lateral epicondyles) performed at the same day by an experienced sonographer blinded to the clinical
data. The US scores calculation was based on the MAdrid Sonography Enthesitis Index (MASEI) scoring system for enthe-
sitis, EULAR synovitis score for synovitis, and a sum of gray scale and Doppler scoring for tenosynovitis. The US enthesitis
score was further categorized to inflammatory (hypoechogenicity, thickening, bursitis and Doppler) and structural category
(enthesophytes/calcifications and erosions). The statistical analysis included descriptive data as well as linear regression
models for association analyses.

Results: One hundred and fifty-eight PsA patients were analyzed, including 55.7% females, with a mean ± SD age of 52.3
± 13 years and PsA duration of 11.2 ± 11.5 years (Table 1). Multivariate linear regression analyses showed an independent
association between sonographic enthesitis and sonographic synovitis (β=0.19, p=0.004) and between sonographic enthe-
sitis and sonographic tenosynovitis (β=0.1, p=0.003) (Table 2). These associations derived from the sonographic enthesitis
inflammatory subcategory (p< 0.01). Further multivariate linear regression analyses on the level of specific joints and related
entheses showed an independent association between sonographic elbow enthesitis (insertion of common extensor tendon
and triceps) and sonographic elbow synovitis (β=0.05, p=0.001), sonographic knee enthesitis (insertion of quadriceps, distal
patella and tibial tuberosity) and sonographic knee synovitis (β=0.03, p=0.04), and sonographic ankle enthesitis (insertion of
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Achilles and plantar fascia) and sonographic ankle synovitis (β=0.06, p=0.01) (Table 2). Finally, sonographic enthesitis was
significantly and independently associated with male gender, older age, physical occupation, swollen join count (SJC) and
CRP (Table 3).

Conclusion: Sonographic enthesitis is associated with sonographic synovitis and tenosynovitis. Hence, sonographic enthe-
sitis may signify a marker for inflammatory activity in other musculoskeletal domains.
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None; H. Sarbagil-Maman, None; L. Mendel, None; S. Borok, None; D. Paran, None; O. Elkayam, Pfizer, Eli Lilly,
AbbVie/Abbott, Novartis, Janssen, Boehringer-Ingelheim; A. Polachek, None.
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Background/Purpose: Axial spondyloarthritis (AxSpA) is a chronic inflammatory disease characterized by inflammatory
back pain, morning stiffness, and reduced functional capacity. Approved therapies for AxSpA include IL-17, Janus kinase,
and TNF (TNFi) inhibitors. An inadequate response to a first line TNFi may result in switching to a second TNFi; the efficacy
of this remains unclear. This study assessed disease activity and persistency of therapy (up to 2 years) among patients
(pts) with AxSpA who cycle to a second TNFi after discontinuing a first line TNFi.

Methods: This study included pts with AxSpA, as determined by a treating rheumatologist, enrolled in the CorEvitas Psori-
atic Arthritis/Spondyloarthritis Registry between May 2013–January 2022 who had discontinued a 1st line TNFi and initiated
a 2nd line TNFi. Pts included in disease activity analyses had a 6-month follow-up visit; those included in persistency analyses
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had any follow-up up to 24-months after 2nd line TNFi initiation. Ankylosing Spondylitis Disease Activity Score (ASDAS) and
BASDAI were collected at baseline and 6-months. Baseline pt characteristics were summarized descriptively. At 6-months,
proportions of pts achieving ASDAS low disease activity (LDA; ASDAS < 2.1), minimal clinically important difference (MCID;
≥1.1-point decrease), and major improvement (MI; ≥2-point decrease); BASDAI MCID (≥1.4-point reduction) and improve-
ment ≥50%; and MCID in patient-reported outcomes were calculated. For persistency analysis, Kaplan-Meier survival esti-
mates were used to calculate the proportion of pts with persistent (ie, continued) 2nd line TNFi use over 24 months.

Results: The disease activity analyses included 86 pts with an average age (± standard deviation) of 52.0 ± 13.2 years and a
mean of 8.7 ± 10.3 years since AxSpA diagnosis (Table 1). On average, pts spent 16.1 ± 18.9 months on a first line TNFi
before discontinuation, with lack of efficacy cited as the most common reason for discontinuation. At baseline, 42% of pts
had high (≥2.1) and 24% very high ( >3.5 ) disease activity as measured by ASDAS. The mean BASDAI score was 4.6
± 2.5, indicating poorly controlled disease. Seventy-seven percent were receiving TNFi monotherapy, with 23% currently
receiving NSAIDs. After 6 months of therapy with a 2nd line TNFi, 15% achieved ASDAS-LDA and 7% achieved MCID in
ASDAS (Table 2); no pts achieved MI. Thirty-six percent of pts achieved MCID in BASDAI, yet only 8% had a ≥50% improve-
ment. Less than half of patients achieved MCID in patient-reported pain (44%), fatigue (36%), morning stiffness (40%), and
overall work improvement (25%). Of the 120 pts in the persistency analysis, 21% remained on the 2nd line TNFi through
24-months (Figure).
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Conclusion: These data demonstrate that cycling to a second line TNFi provides limited benefits to pts with AxSpA who dis-
continued a first line TNFi. Few pts showed clinically meaningful improvement in disease severity after 6 months and less
than a quarter of pts remained on therapy after 2 years. While these data were limited by small sample size, they do highlight
the high burden and unmet needs for pts with AxSpA that do not respond to a first line TNFi.

Disclosure: P. Mease, AbbVie, Amgen, Janssen, Novartis, Pfizer Inc, UCB, Sun Pharma, Eli Lilly, Bristol-Myers
Squibb(BMS), Celgene, Genentech; R. McLean, CorEvitas; T. Blachley, CorEvitas; N. Middaugh, CorEvitas;
M.Mittal, AbbVie; J. Clewell, AbbVie; H. Jones, AbbVie; A. Ogdie, AbbVie, Amgen, Novartis, Pfizer Inc, Bristol-Myers
Squibb, Celgene, Janssen, CorEvitas, Gilead Sciences, Eli Lilly, GlaxoSmithKline, Happify Health, UCB.
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Background/Purpose: Psoriasis is an inflammatory skin disease that affects over 7.25 million Americans and 1.25 million
Canadians. Approximately 25% of psoriasis patients, have an inflammatory arthritis termed psoriatic arthritis (PsA). PsA is
a heterogeneous disease and therefore accurate assessment of disease activity is difficult. There are currently no clinically
validated biomarkers for PsA disease activity. We therefore applied solid phase microextraction (SPME) – liquid chromatog-
raphy – high resolution mass spectrometry (LC-HRMS) based lipidomics method to serum samples collected from PsA
patients, to identify a panel of lipids that classify levels of PsA disease activity.

Methods: Serum samples were obtained from the University of Toronto Psoriatic Disease Research Program Biobank from
PsA patients not previously treated with biologics and with no active infection or history of cancer. Patients were classified as
having low (n=134), moderate (n=134), or high (n=104) disease activity, based on Psoriatic Arthritis Disease Activity Scores
(PASDAS). Serum samples were prepared using SPME, which consisted of a thin stainless-steel blade coated with HLB and
PS-DVB-WAX particles. After sample processing, LC-HRMS was performed using a Vanquish Flex autosampler and pump
coupled to a Q-Exactive Plus Hybrid Quadrupole-Orbitrap Mass Spectrometer. Data pre-preprocessing and feature identi-
fication were performed using Compound Discoverer 3.3. Classification analysis was performed using area under the
receiver operating characteristic (AUROC) curve with five models: linear discriminant analysis, Naïve Bayes, support vector
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machine, logistic regression and random forest. Only models with an area under the curve of 0.7 or greater were considered
to include candidate biomarkers.

Results: A total of 372 patients with PsA, categorized as low, moderate and high disease activity were analyzed (see Table 1
for patient demographics). Five features classified moderate disease activity from low disease activity and three features
classified high disease activity from low disease activity. None of these features however could be identified using currently
available spectral databases. A combination of several lipids could classify disease activity in various classifying models.
These models were able to classify high disease activity from both low and moderate disease activity with as little as five fea-
tures (Figure 1). Lipids of key interest included palmitamide which was confirmed using MS/MS as well as features that
appeared in multiple classifying models such as acylcarnitines, eicosanoids and fatty acids (Table 2).

Conclusion: Individual metabolites may be able to classify global PsA disease activity; however, identification of said metab-
olites with available databases remains a challenge. Higher levels of classification were achieved when multiple individual lipid

Table 1: Patient demographics.

Figure 1: Top performing classifying models. A) ROC curves for models using feature combinations to classify low and high disease activity. B)
ROC curves of models using feature combinations to classify moderate and high disease activity Abbreviations: ROC, receiver operating charac-
teristic; SVM, support vector machine; LR, logistic regression; NB, Naïve Bayes; LDA, linear discriminant analysis; RF, random forest.
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markers (acylcarnitines, eicosanoids and fatty acids) were combined into a single multivariate model. Quantitative LC-MS
assays based on selected reaction monitoring are recommended to quantify and further validate the candidate biomarkers
identified.

Disclosure: J. Koussiouris, None; N. Looby, None; M. Kotlyar, None; V. Kulasingam, None; I. Jurisica, None;
V. Chandran, AbbVie, AstraZeneca, Bristol-Myers Squibb, Eli Lilly, Janssen, Novartis, Amgen, Pfizer Inc, UCB.

Table 2: Tentatively identified compounds in the top performing classification models. **MS/MS signifies that the compound’s identity was con-
firmed using MS/MS.
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Background/Purpose: Psoriatic Arthritis (PsA) is a complex, heterogeneous disease with chronic inflammation. Disease
manifestations include the peripheral joint inflammation, dactylitis, enthesitis and skin psoriasis. Chronic inflammation is
associated with structural damage, which jeopardize long-term functional ability. Sensitive biomarkers reflecting disease
activity in various disease domains are lacking.
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The aim of the study was to define the molecular basis of inflammation in different disease domains through comparative
profiling of serum proteins

Methods: This is a cross-sectional study in patients with PsA. Clinical assessment of inflammation in the peripheral joint
(clinical Disease Activity in Psoriatic Arthritis [cDAPSA] and swollen joint count), dactylitis digit count, skin (Psoriasis Activity
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and Severity Index [PASI]) and enthesis (Leeds enthesitis index) were performed. Blood samples were collected for bio-
marker assay including 48 cytokines, chemokines, growth and angiogenic factors using the Bio-Rad Bioplex assay1
(Table 1). Levels of selected serum proteins were compared between different disease activity scores across various
domains using adjusted linear regression with least absolute shrinkage and selection operator (LASSO) modeling.

Results: 100 PsA patients were recruited (age: 51±11 years, male: 52 (52%), disease duration: 9.0±3 years). The cohort
had moderate disease activity (DAPSA: 24.4±14.6; PASI: 6.0±7.2). 53 (53%) and 11 (11%) patients were using conventional
synthetic disease modifying anti-rheumatic drugs (csDMARDs) and biologic DMARDs (bDMARDs) respectively. Using
LASSO regression analysis, biomarkers correlating with peripheral joint inflammation were IFN-γ, IL6, SCF and MCP1, while
MIP-1α and β-NGF were related to dactylitis. Biomarkers correlating with skin severity were IP10, M-CSF and eotaxin, while
IL8, M-CSF and CTACK were related to enthesitis. Details of biomarkers independent predicting various disease severity are
listed in table 2-3.

Conclusion: Comparative serum protein biomarker profiling represents a viable method for distinguishing active inflamma-
tion in the various disease domains which may be a step forward towards personalized medicine.

Disclosure: I. Cheng, None; M. Li, None; H. SO, None; J. Lee, None; C. Wong, None; L. Tam, AbbVie, Amgen,
Boehringer-Ingelheim, Eli Lilly, GlaxoSmithKlein(GSK), Janssen, Novartis, Pfizer, Sanofi, AstraZeneca.
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Evan Siegel1, Amit Garg2, Jeffrey Carter3, Laura Simone4 and Marykate Nelson5, 1Georgetown University School of
Medicine, Washington, DC, 2Zucker School of Medicine at Hofstra/Northwell, Lake Success, NY, 3PRIME Education,
Boynton Beach, FL, 4PRIME Education, Omaha, NE, 5PRIME Education, Drexel Hill, PA
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Background/Purpose: The optimal care of psoriatic arthritis (PsA) requires effective collaboration between rheumatology
and dermatology teams. We executed an initiative to identify gaps and inform team-based improvements in PsA co-
management.

Methods: Surveys on clinical practice trends and challenges were administered to 14 clinical teams (7 rheumatology and
7 dermatology practices, which were regionally paired). The paired rheumatology and dermatology teams then engaged in
an interactive educational session, led by expert faculty, to review their survey data and set action plans.

Results: Surveys were completed by 41 rheumatology healthcare professionals (HCPs) (32% physicians) and 66 dermatol-
ogy HCPs (25% physicians) with an average of 8 years caring for patients with psoriatic disease (PsD). Results from these
surveys revealed challenges in the comprehensive management of PsD. For example, 72% of dermatology HCPs were
unsure how many of their psoriasis (PsO) patients had been diagnosed with PsA. One-half of rheumatology HCPs listed
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“differentiating PsO from other skin conditions” as a top challenge in managing patients with PsD, and 54% of dermatology
HCPs answered “differentiating PsA from other joint pain conditions.” Only 36% of rheumatology HCPs and 12% of derma-
tology HCPs reported high confidence in performing these actions. Only approximately one-fourth of survey respondents
reported that they always educate their PsA/PsO patients about the risks and symptoms of comorbid PsD. PsO screening
practices among rheumatology HCPs and PsA screening practices among dermatology HCPs were inadequate, with one-
fifth not screening at all (Figure 1).

Survey data also revealed that collaboration between these specialties is inadequate. Less than one-half of rheumatology
HCPs (48%) reported that they collaborate with a dermatologist as soon as a PsA patient exhibits skin symptoms. Only
58% of dermatology HCPs reported that they collaborate with a rheumatologist as soon as a PsO patient exhibits joint
symptoms. Only 34% of rheumatology HCPs collaborated with dermatologists in the management of their PsA patients with
diagnosed PsO or complaints of skin symptoms; only 50% of dermatology HCPs collaborated with rheumatologists in the
management of their PsO patients with diagnosed PsA or complaints of joint symptoms. Suboptimal proportions of respon-
dents were implementing specific collaborative strategies prior to the educational session (Figure 2). The resources most fre-
quently reported to be needed to adopt these strategies were additional education and updated technology/electronic
medical record (EMR) systems. The most commonly reported areas rheumatology and dermatology teams planned to
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address following the educational session were early screening and identification, timely referrals, and improved co-
management between these specialty teams.

Conclusion: These survey findings reveal suboptimal screening for PsD and inadequate collaboration between rheumatol-
ogy and dermatology care teams in the management of this disease. Future educational initiatives and real-world system
changes are needed to further close these gaps in care.

Disclosure: E. Siegel, AbbVie/Abbott, Bristol-Myers Squibb(BMS), Eli Lilly, Janssen, UCB; A. Garg, AbbVie/Abbott,
Janssen, Pfizer, UCB, Asana Biosciences, Incyte; J. Carter, None; L. Simone, None; M. Nelson, None.
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MRI and Low Dose CT Analysis from the Sensitive Imaging of Axial
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Background/Purpose: In radiographic axial spondyloarthritis (r-axSpA), inflammation-driven trabecular bone loss is
hypothesised to trigger bone repair at an anatomically distinct site of the same vertebra (the periosteum), i.e., to maintain spi-
nal stability, trabecular bone loss is compensated by syndesmophyte formation. This theory has been difficult to study in
patients due to limitations in imaging assessments. Using sensitive imaging techniques such as low dose Computed
Tomography (ldCT) and magnetic resonance imaging (MRI), we aimed to investigate whether inflammation is associated
with lower bone density (surrogate of bone loss) and subsequently, if lower bone density is associated with a higher likeli-
hood of 2-year bone formation at the same vertebra in r-axSpA.

Methods: Data from the multicentre 2-year Sensitive Imaging in Ankylosing Spondylitis (SIAS) cohort was used, including
whole spine data from C3 to L5. Baseline vertebral bone density Hounsfield Units (HU) were assessed on ldCT by two
readers at each vertebra, using the methodology described in Figure 1. Baseline magnetic resonance imaging bone marrow
edema (MRI-BME) status-scores, and 2-year ldCT syndesmophyte formation and/or growth change-scores were assessed
by three and two readers respectively. Inter-reader reliability for imaging scorings was assessed by vertebra. Average of
readers´ continuous scores or readers´ agreement in binary scores (1-present in ≥1 quadrant/0-absent in all quadrants) were
used at the same vertebra. Multilevel generalised estimating equations models were used, the unit of analysis being the
vertebra.
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Results: We analysed 1,100 vertebrae in 50 patients with r-axSpA. Intraclass correlation coefficients for HU measure-
ments:0.89-0.97, Fleiss-Kappa (MRI-BME status-scores):0.41-0.78, and Cohen´s kappa (syndesmophyte formation/
growth change-scores):0.36-0.74. Bone density HU decreased from cranial to caudal vertebrae. Baseline MRI-BME was
present in 300/985 (30%) and syndesmophytes in 588/910 (65%) vertebrae, both most prevalent at the thoracolumbar
region. Syndesmophyte formation or growth was observed in 18% of at-risk vertebrae (124/691). A cross-sectional signifi-
cant confounder-adjusted association was found between inflammation and lower bone density (regression coefficient=-
51;95% CI:-63 to -39) (Table 1A). Bone density was not associated with 2-year syndesmophyte formation or growth
(adjOR=1.00;95% CI:0.99 to 1.00) (Table 1B).

Conclusion: While in r-axSpA vertebral inflammation is associated with low vertebral bone density, lower vertebral bone
density itself did not increase the risk for subsequent bone formation at the same vertebra. These data highlight inflammation
as a major factor in r-axSpA bone disease.

SIAS study was funded by the Dutch Rheumatism Association (“ReumaNederland”). MLM is supported by the Fundação
para a Ciência e Tecnologia (FCT) grant SFRH/BD/143744/2019.

Figure 1. Methodology of low dose Computed Tomography Hounsfield Units (HU) measurement.
1a. Sagittal image: selection of spinal curve and vertebral levels identification;
1b. Reconstructed sagittal image: equidistant to A and C, the yellow line B was manually positioned at the center of the vertebral body;1c. Recon-
structed cross-sectional slice at yellow line B level: central circular ROI (diameter=75% of the average of of the average of anteroposterior and
transverse diameters) - the density of the vertebra is displayed as the average image intensity within the sample region, reported in HU.
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*Multicollinearity with MRI-BME. § Absolute agreement of readers. adjOR, adjusted odds ratio; CI, confidence interval; BME,
bone marrow edema, HU, Hounsfield units; ldCT, low dose computed tomography; MRI, magnetic resonance imaging;
TNFi, Tumour necrosis factor inhibitors. Statistical significance highlighted in bold.

Disclosure: M. Marques, None; N. Pereira da Silva, None; D. van der Heijde, AbbVie, Bayer, BMS, Cyxone, Eisai,
Galapagos, Gilead, Glaxo-Smith-Kline, Janssen, Novartis, Pfizer, UCB, Imaging Rheumatology bv, Lilly; R. Stal, None;
X. Baraliakos, AbbVie, Lilly, Galapagos, MSD, Novartis, Pfizer, UCB, Bristol-Myers Squibb, Janssen, Roche, Sandoz,
Sanofi; J. Braun, None;M. Reijnierse, ASAS, International Skeletal Society;C. Bastiaenen, None; S. Ramiro, AbbVie/
Abbott, Eli Lilly, Galapagos, Merck/MSD, Novartis, Pfizer, UCB, Sanofi; f. van Gaalen, Stichting vrienden van Sole Mio,
Stichting ASAS, Jacobus stichting, Novartis, UCB, MSD, AbbVie, Bristol Myers Squibb, Eli Lilly.
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Efficacy of Risankizumab in the Treatment of PsA Patients with Limited
and Extensive Joint Involvement

Alexis Ogdie1, Christopher Ritchlin2, Priscila Nakasato3, Ran Liu4, Christian Kaufmann4, Byron Padilla5 and Laure
Gossec6, 1Department of Medicine, Perelman School of Medicine at the University of Pennsylvania, Philadelphia, PA,
2Allergy, Immunology and Rheumatology Division, University of Rochester Medical School, Canandaigua, NY, 3AbbVie
Inc, Toronto, ON, Canada, 4AbbVie, Inc., North Chicago, IL, 5AbbVie, Inc., Waukegan, IL, 6Sorbonne Université, Paris,
France

Table 1. Relationships between baseline MRI detected spinal inflammation and bone density (A), and between baseline bone density and ldCT
bone formation after two years (B), at the same vertebra.
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Background/Purpose: PsA is a systemic disease involving multiple domains. Peripheral joints are frequently affected, and
patients often initially present with asymmetrical oligoarthritis (2-4 swollen joints). KEEPsAKE 1 and KEEPsAKE 2 are double-
blind, phase 3 clinical trials that evaluated the efficacy of risankizumab (RZB) versus placebo (PBO) for the treatment of adults
with active PsA and at least 5 tender and swollen joints. RZB is a humanized monoclonal antibody that binds specifically to
the p19 subunit of interleukin 23 and is approved to treat PsA. Here we assess response rates in PsA patients with limited
(5 to ≤ 8) and extensive (≥ 9) swollen joint count (SJC) after treatment with RZB to examine whether its efficacy differed
according to the extent of joint involvement.

Methods: In KEEPsAKE 1 and KEEPsAKE 2, patients were originally randomized 1:1 to receive RZB 150 mg or PBO at
weeks 0, 4, 16 and every 12 weeks thereafter with an open label extension beginning for all patients at week 24 and is cur-
rently ongoing. Integrated efficacy results are reported for continuous endpoints by mixed-effect model repeated measure
for week 24 and by as observed for week 52. Categorical endpoints are reported by non-responder imputation.

Results: Of the 707 patients initially randomized to RZB across both trials, 303 had a limited (5 to ≤ 8) SJC and 404 had
extensive SJC (≥ 9) at baseline. Baseline characteristics for each group are presented in Table 1. At baseline, both groups
of patients had high disease activity with a mean Disease Activity in PsA (DAPSA) score of 31.47 in the limited joint involve-
ment population and 57.31 in the extensive joint involvement population (Table 1). In both groups, patients achieved minimal
disease activity (MDA), Disease Activity in PsA (DAPSA) remission or low disease activity and resolution of enthesitis and
dactylitis at weeks 24 and 52 (Figure 1). A higher proportion of patients in the limited joint involvement population achieved
these stringent end points than did patients with extensive joint involvement (Figure 1). Both patient groups also had a
decreased total number of swollen or tender joints at weeks 24 and 52 compared to baseline and showed improved scores
for PsA disease activity (PASDAS), Psoriasis Area and Severity Index (PASI), Physician and Patient’s Global Assessment of
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Disease Activity, pain, and HAQ-Disability Index (Figure 2). As expected, a greater reduction in swollen and tender joints was
seen in patients in the extensive joint involvement population, due to a higher baseline joint involvement. Efficacy results were
maintained or further improved from week 24 to 52 for both limited and extensive SJC patients (Figure 1 and 2).
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Conclusion: RZB is efficacious in reducing signs and symptoms of PsA in patients, regardless of patterns of joint involve-
ment. More patients in the limited joint involvement group achieved stringent treatment targets such as MDA and DAPSA
remission at both weeks 24 and 52.

Disclosure: A. Ogdie, AbbVie, Amgen, Novartis, Pfizer Inc, Bristol-Myers Squibb, Celgene, Janssen, CorEvitas, Gilead
Sciences, Eli Lilly, GlaxoSmithKline, Happify Health, UCB;C. Ritchlin, UCB, AbbVie, Eli Lilly, Pfizer Inc, Novartis, Jans-
sen, Bristol-Myers Squibb; P. Nakasato, AbbVie; R. Liu, AbbVie; C. Kaufmann, AbbVie; B. Padilla, AbbVie;
L. Gossec, Amgen, Lilly, Pfizer, Sandoz, UCB Pharma, AbbVie, Bristol Myers Squibb, Gilead, Janssen, Novartis, Sam-
sung Bioepis, Sanofi-Aventis, Galapagos, GlaxoSmithKlein (GSK), Celltrion, MSD.
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Blue-collar Workers with Psoriatic Arthritis: Disease Activity, Work
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Background/Purpose: Biomechanical stress is a possible trigger of inflammation in psoriatic arthritis (PsA). The influence of
physically demanding occupations on this potential association has not yet been investigated.

The aim of this study was to compare PsA patients who perform manual work (blue-collar (BCol) workers) with patients hav-
ing more sedentary jobs (white-collar (WCol) workers) in terms of work disability, disease activity, and biologic response /
retention rate.

Methods: PsA patients from the Swiss Clinical Quality Management cohort were included if they had available information
on occupation and work disability, started a new biological treatment, and if baseline and follow-up (12 months ± 90 days)
data on disease activity were available. Patients working in jobs associated with transportation, manufacturing or agriculture
were classified as BCol, whereas patients working in less physically demanding jobs (office-worker, homemaker, teacher,
etc.) were classified as WCol. Baseline characteristics were compared using Fisher’s exact for categorical and Kruskal-
Wilcoxon test for continuous variables.

For longitudinal analysis, patients with more than 4 weeks work disability were excluded. Generalized estimating equation
(GEE) models were used to examine the proportion of patients who achieved DAS28-CRP remission at 1 year. The retention
rate was assessed using Kaplan-Meier survival curves and multiple-adjusted Cox proportional hazard regression. The fol-
lowing potential confounders were included in the models: disease duration, baseline disease activity, sex, BMI, type and
line of biologic treatment and csDMARD co-therapy.
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Results: 564 patients were included (29% BCol and 71% WCol worker). Baseline characteristics are shown in Table 1. At
baseline, BCol workers were more likely to be male and had a higher rate of any work disability. Disease activity as well as
patient reported outcomes were comparable. Occupation showed no effect on the proportion of patients achieving
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DAS28-CRP remission at one year in the GEE analysis (Table 2). Female sex and BMI > 30 kg/m2 were significantly associ-
ated with a lower remission rate in adjusted GEE analysis. Kaplan-Meier plots showed significantly longer biologic retention
in BCol (mean retention duration 3.15 vs. 2.14 years in BCol and WCol, respectively). The adjusted retention analysis could
not confirm this result, while the association remained for the female sex (Figure 1).

Conclusion: Compared with WCol workers, BCol workers with PsA had similar disease burden and response rates to bio-
logics among those who continued to work. A very high percentage of BCol patients reported any work disability, which
influences the true impact of work on PsA. However, work disability must be actively addressed in daily clinical practice,
as employment is one of the most fundamental social determinants of health.

Disclosure: N. Colla, None; J. Maul, None; B. Moeller, None; M. Nissen, AbbVie/Abbott, Pfizer, Amgen, Novartis,
Janssen; N. Yawalkar, None; E. Papagiannoulis, None; O. Distler, AbbVie/Abbott, Amgen, GlaxoSmithKlein(GSK),
Novartis, Roche, UCB, Kymera, Mitsubishi Tanabe, Boehringer Ingelheim, 4P-Pharma, Acceleron, Alcimed, Altavant
Sciences, AnaMar, Arxx, AstraZeneca, Blade Therapeutics, Bayer, Corbus Pharmaceuticals, CSL Behring, Galapagos,
Glenmark, Horizon, Inventiva, Lupin, Miltenyi Biotec, Merck/MSD, Prometheus Biosciences, Redx Pharma, Roivant,
Sanofi, Topadur, Pfizer, Janssen, Medscape, Patent issued “mir-29 for the treatment of systemic sclerosis”
(US8247389, EP2331143), FOREUM Foundation, ERS/EULAR Guidelines, EUSTAR, SCQM (Swiss Clinical Quality
Management in Rheumatic Diseases), Swiss Academy of Medical Sciences (SAMW), Hartmann Müller Foundation;
A. Ciurea, AbbVie, Novartis, Merck/MSD; R. Micheroli, None.
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Multimorbidity in Psoriasis as a Risk Factor for Psoriatic Arthritis: A
Population-Based Study
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Wright4, MeghaM. Tollefson5, Ali Duarte-Garcia4, Delamo Bekele4, Hilal Maradit Kremers4, Floranne Ernste4 and Cynthia
Crowson6, 1Vanderbilt University, Nashville, TN, 2St. Christopher’s Hospital, Philadelphia, 3Department of Medicine,
Perelman School of Medicine at the University of Pennsylvania, Philadelphia, PA, 4Mayo Clinic, Rochester, MN, 5Mayo
Clinic, Rochester, 6Mayo Clinic, Eyota, MN
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Background/Purpose: Psoriasis is a systemic inflammatory disorder associated with cardiometabolic and other comor-
bidities. Psoriasis frequently precedes development of psoriatic arthritis (PsA), and comorbidities in psoriasis may help iden-
tify those with psoriasis at greatest risk of developing PsA. We aimed to examine the association of comorbidities with
development of PsA in an incident cohort of psoriasis.

Methods: A population-based incidence cohort of psoriasis subjects ≥18 years of age and first diagnosed in 2000-2010
was identified. Complete medical records of all potential psoriasis subjects were reviewed, and psoriasis was defined as a
confirmatory diagnosis in the medical record, either by a dermatologist’s or physician’s description of the lesions or by a skin
biopsy, if available. Doubtful cases were reviewed by a dermatologist. Psoriasis severity was defined based on the body sur-
face area involved, sites involved, and requirement for phototherapy or systemic therapy. PsA cases were defined as
patients fulfilling ClASsification of Psoriatic ARthritis (CASPAR) criteria for PsA. Diagnosis codes (≥2 codes at least 30 days
apart) within a five-year look-back period were used to determine the presence of comorbidities; ≥1 year of available medical
history was required. Comorbidities were defined using 159 categories per modified Clinical Classification Software. Age-,
sex-, and race-adjusted Cox models were performed for association of baseline comorbidities in psoriasis with the incidence
of PsA.

Results: There were 871 incident cases of psoriasis. Excluding those with < 1 year of prior medical history (n=54) and those
who were diagnosed concurrently with PsA (n=15), 802 psoriasis patients were analyzed, with a mean age of 46.3 (SD 16.9)
years; 52.5% were females, and 78.7% and 3.2% patients had moderate and severe psoriasis, respectively. At psoriasis
incidence, 34.5, 17.1, 11.8, 9.7, 5.9, 16.7, and 4.2% of the psoriasis patients had 0, 1, 2, 3, 4, 5-9, and ≥10 comorbidities.
The median follow-up in the cohort was 14.7 years (IQR 12.1-17.4), and 23 patients developed PsA. Risk of developing PsA
decreased with age (HR 0.76, 95% CI 0.57-1.00 per 10 years of age) and was higher for non-white population compared to
whites (HR 4.02, 95% CI 1.58 -10.24). Higher risk of developing PsA was noted with ≥2 comorbidities (HR 2.53, 95% CI
1.05-6.11) and ≥5 comorbidities (HR 3.19, 95% CI 1.07-9.50). Comorbidities associated with significantly higher risk of
PsA were other nervous system disorders (e.g., carpal tunnel syndrome and peripheral neuropathy), spondylosis, anxiety,
mood disorders, other mental disorders, and fibromyalgia.

Conclusion: A higher number of comorbidities at psoriasis diagnosis was significantly associated with the development of
PsA. Nonspecific musculoskeletal disorders, such as peripheral neuropathy, fibromyalgia, and back disorders as well as
the presence of mood disorders and/or anxiety could help identify those that should be monitored closely for development
of PsA.

Disclosure: P. Karmacharya, None; R. Chakradhar, None; A. Ogdie, AbbVie, Amgen, Novartis, Pfizer Inc, Bristol-
Myers Squibb, Celgene, Janssen, CorEvitas, Gilead Sciences, Eli Lilly, GlaxoSmithKline, Happify Health, UCB;
J. Davis, Pfizer; T. Gunderson, None; C. Hulshizer, None; K. Wright, None; M. Tollefson, None; A. Duarte-Garcia,
None; D. Bekele, None; H. Maradit Kremers, None; F. Ernste, Octapharma; C. Crowson, None.
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Diagnostic Delay of More Than 6 Months Contributes to Poor
Patient-Reported Outcome Measures in Psoriatic Arthritis

Neel Tapryal1, George Gondo2, M. Elaine Husni3, Alice Gottlieb4 and Joseph Merola5, 1Cleveland Clinic, Rocky River, OH,
2National Psoriasis Foundation, Portland, OR, 3Cleveland Clinic, Cleveland, OH, 4Department of Dermatology, The Icahn
School of Medicine at Mount Sinai, New York, NY, 5Harvard Medical School, Brigham andWomen’s Hospital, Boston, MA
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Background/Purpose: Psoriatic arthritis (PsA) is a type of inflammatory arthritis in which the time between symptom onset
and a diagnosis of PsA is highly variable. In a high proportion of psoriasis patients, skin disease precedes joint symptoms by
many years. Timely detection of PsA is crucial as a delay in diagnosis can lead to significant impairment in quality of life
including loss of functional capacity, limitation in social activities, and depression. There is a lack of data on the magnitude
of these impairments in relation to the time lag of PsA diagnosis. In this study, we aim to correlate the severity of various
patient-reported outcome measures with the time period between PsA symptoms onset and diagnosis.

Comparing outcomes based on time between PsA symptom onset and diagnoses while controlling for age and BMI

Associate between time between PsA symptom onset and diagnosis compared and patient outcomes
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Methods: A cross-sectional survey of a random sample of individuals with PsA was conducted between 2019 – 2021
(N=4,019). Respondents self-reported time between PsA symptoms and diagnosis. Impact of skin disease on quality of life
was assessed using the Dermatology Life Quality Index (DLQI). Patient Reported Outcome Measurement and Information
System (PROMIS), and Ability to Participate in Social Roles and Activities (SF-4a) assessed ability to participate in social roles
and activities. Depression was assessed with the Patient Health Questionnaire -2 (PHQ-2). Impact of PsA on quality of life
and PsA symptoms severity were assessed with the Psoriatic Arthritis Impact of Disease (PsAID-9). Chi-square tests of inde-
pendence were used to assess whether severity of patient outcomes were associated with time between PsA symptom
onset and diagnosis. Analysis of Covariance assessed differences in outcomes based on time between PsA symptom onset
and diagnosis while controlling for age and body mass index.

Results: 2,196 patients (mean age 57 years, 85.3% white) with PsA completed the survey. Chi-square results suggest that
increased time between PsA symptom onset and diagnosis of PsA were associated with a greater incidence of depression,
limitation in ability to participate in social roles and activities, and greater impact of PsA on quality of life (Table 1). Likelihood of
depression progressively increased when time between PsA symptom onset and diagnosis was beyond 6 months 28.6% at
< 6 months vs 29.6% at 7-12 months vs 38.1% at 13-24months vs 35.4% at >2 years (p < 0.01). Individuals with more than
5 months between PsA symptoms onset and diagnosis reported higher rates of experiencing moderate limitation in their
ability to participate in social roles and activities (22.9% at < 6 months; 29.2% at 7-12 months; 34.0% at 13-24 months;
35.3% at >2 years; p < 0.001). Unacceptable PsA symptom rates (PsAID score >4) increased with time between PsA symp-
tom onset and diagnosis (74.7% at < 6 months vs 76.4% at 7-12 months vs 80.8% at 13-24 months vs 81.6% at >2 years;
p < 0.05). When controlling for age and BMI, individuals with 6 months or less between PsA symptom onset and diagnosis
reported better outcomes than those with > 6 months (Table 2).

Conclusion: Our study demonstrated that even a 6-month delay in diagnosis of PsA from symptom onset contributes to
worse patient-reported outcomes measures on overall quality of life. These results underscore the importance of early diag-
nosis of PsA as it is essential in optimizing the patient’s quality of life.

Disclosure: N. Tapryal, None; G. Gondo, None; M. Husni, AbbVie, Amgen, BMS, Eli Lilly, Janssen, Novartis, Pfizer,
UCB Pharma; A. Gottlieb, Amgen, AnaptsysBio, Avortres Therapeutics, Bristol-Myers Squibb (BMS), Boehringer-
Ingelheim, Dermavant, Eli Lilly, Janssen, Novartis, Pfizer, Sanofi, Sun Pharmaceuticals Industries, UCB Pharma, Xbio-
tech, Ortho; J. Merola, AbbVie, Biogen, BMS, Dermavant, Eli Lilly, Janssen, Novartis, Pfizer, Sun Pharma, UCB
Pharma, Arena, Avotres, EMD, LEO Pharma, Merck, Regeneron, Sanofi.
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Background/Purpose: The enthesitis can be the earliest/primary inflammatory event in psoriatic arthritis (PsA). Clinically
most of the entheses are not accessible and can’t be assessed; also can’t be differentiated from mechanical strain. The
Total Body (TB)-PET/CT imaging with the 18F-FDG radiotracer captures glucose metabolism across the whole body. Thus
identifies and provides a quantitative standardized measures as surrogates for the degree of systemic inflammation such
as SUVmax. The objective of this study was to apply high-sensitivity TB 18F-FDG PET/CT imaging to characterize enthesitis
and to determine the enthesitis burden in patients with PsA.

Methods:We prospectively recruited 20 untreated PsA patients (15 male,5 female; mean age of 56.8±16.3 years). All sub-
jects underwent full rheumatological evaluation including Leeds enthesitis index (LEI) and a single-timepoint TB-PET/CT
using 1/5th the standard radioisotope dose. 38 entheses per participant, so in 20 patients (38x20=760) were assessed.
The evaluated entheses were derived from 6 different enthesitis outcome measures (LEI, San Francisco, MASES, MAJOR,
SPARCC, and 4-Point enthesitis measures). Each enthesis was visually evaluated based on FDG uptake intensity using an
ordinal score from 0 to 3 and quantitatively based on the maximum standardized uptake value ratio after correction to the
background level (rSUVmax).

Results: Inflammation of enthesis per PET imaging was found in all subjects (n=20, 100%). Our findings suggest marked
inflammation in entheses, and adjacent bone along with nail matrix inflammation in the DIP joints of PsA patients compared
to OA (n=20) (Fig 1).

Figure 1. A. Demonstrates in PsA inflammation of the flexor and extensor tendon of the fingers and the association of the extensor tendon with its
enthesitis of the DIP joint and adjacent nail matrix inflammation. Nail matrix is inflamed sparing the nail bed along with the adjacent inflammation of
the extensor tendon at the site of insertion (enthesitis) B. Compared to PsA there is no significant enthesitis at the DIP joint in rheumatoid arthritis or
in osteoarthritis.
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Here we are reporting extracted data on 15 patients. PET/CT was positive in 127 out of 543 evaluable enthesis (23.4%) in
among 15 participants (average: 8.5 positive entheses per participant). The anatomical distribution of positive entheses is
presented in Fig 2-A.

On clinical rheumatologic examination and PET/CT, respectively, 7 and 21 out of 82 evaluable LEI entheses were positive.
PET/CT was positive in 5/7 tender entheses and detected inflammation in additional 16 LEI entheses (Fig 2-B).

SPARCC and San Francisco measures demonstrated the highest absolute number of positive entheses (66 and 59, respec-
tively). However, components of LEI were, on average, the most metabolically active (Fig 3) with average summed rSUVmax
of 14.1±9.8 compared to 8.0±5.1and 7.0±4.8 for SPARCC and San Francisco measures, respectively.

Conclusion:

1. Enthesitis likely to be a dominant pathology in PsA. TB-PET/CT scans were able to detect inflammation in significantly
higher number of entheses ( >20%) when compared to rheumatologic examination of a specific clinical measure.

Figure 2. A. Frequency of positive entheses on 18F-FDG total-body PET/CT according to their anatomical site. Fig 2. B. Association of 18F-FDG
total-body PET/CT findings with the rheumatological examination in a subset of the evaluated entheses (B).
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2. Our findings provides direct in-vivo evidence suggesting that the pathologic events in the DIP joints are largely entheseal
based. We are generating data on larger patient population and expecting to substantiate this observation which will provide
a broader understanding of the disease process of PsA.3. In addition, this in-vivo imaging study provides the systemic bur-
den of enthesitis (rSUVmax) in PsA. TB-PET/CT imaging will be able to quantify and monitor enthesial inflammatory burden in
a patient and its therapeutic response.

Disclosure: S. Raychaudhuri, AbbVie, Amgen, Celgene, Eli Lilly, Janssen, Novartis, Pfizer, Sun, UCB; Y. Abdelhafez,
None; D. Mazza, None; S. Raychaudhuri, None; A. Chaudhari, None.
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Patient Clusters Identified byMachine Learning from a Pooled Analysis of
the Clinical Development Program of Secukinumab in Psoriatic Arthritis,
Ankylosing Spondylitis and Psoriatic Arthritis with Axial Manifestations

Xenofon Baraliakos1, Effie Pournara2, Dafna Gladman3, Philip J Mease4, Samad S Jahandideh2 and Laura Coates5,
1Rheumazentrum Ruhrgebiet Herne, Herne, Germany, 2Novartis Pharma AG, Basel, Switzerland, 3Toronto Western
Hospital, Schroeder Arthritis Institute, Toronto, ON, Canada, 4Swedish Medical Center/Providence St. Joseph Health,
Seattle, WA, 5Nuffield Department of Orthopaedics, Rheumatology and Musculoskeletal Sciences, University of Oxford,
Oxford, UK, Oxford, England, United Kingdom

Figure 3. Total-Body PET/CT Evaluation of PsA: (A) Maximum-intensity projection (MIP) of a Total-Body PET scan demonstrating multiple active
joints (shoulders, sternoclavicular joints, elbows, wrists, knees, ankles, left first MTP). Fused PET/CT images from different participants demon-
strating enthesitis patterns throughout the body (B-G). The spine entheses are involved at the cervical (B, arrow at C7 and arrowhead at T3),
and lumbar regions (C, arrow at L5 and arrowhead at L3/L4/L5 inter/supra-spinous ligaments). Other inflamed entheses include right supraspina-
tus (D), Achilles (E), and patellar tendons (F), and plantar fascia (G).
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Background/Purpose: Universally acceptable clinical and imaging criteria to define axial psoriatic arthritis (PsA) is lacking.1

Machine learning (ML) algorithms can detect patterns from large clinical datasets and identify clusters with potential thera-
peutic or prognostic significance.2 This post hoc analysis of 10 pooled Phase III trials from the clinical development program
of secukinumab in PsA (FUTURE 1–5)3,4, ankylosing spondylitis (AS; MEASURE 1–4)5,6, and patients (pts) with PsA with
axial manifestations (MAXIMISE)1, aimed to identify clinical clusters based on pts demographics and baseline clinical indica-
tors to support the characterization of the axial PsA phenotype within the spondyloarthritis (SpA) spectrum.

Methods: Pts demographics (sex, age, BMI) and baseline clinical indicators (swollen and tender joints, Achilles tendon
enthesitis, presence of dactylitis, psoriasis [PsO], spinal pain at baseline) were analyzed to identify pts clusters by
ML. Finite mixture model methodology was applied to the pooled clinical data of secukinumab-treated pts from 10 clinical
trials (FUTURE 1–5, MEASURE 1–4, and MAXIMISE).1, 3-6 This approach assumed multinomial mixture distributions on cat-
egorical variables, appropriate for application to a dataset of binary variables. The clustering algorithm was applied repeat-
edly on different subsamples of the pts to assess clustering robustness and stability.

Results: Overall, 3907 pts were grouped into 8 distinct clusters based on pts demographics and baseline clinical character-
istics. PsA pts with axial manifestations from the MAXIMISE trial were overrepresented in clusters 6–8. Pts in cluster 8 were
predominantly AS pts, mostly males (63.8%), younger (mean age of 42.9 years), with a mean BMI of 27.3 kg/m2, oligoarthri-
tis and high prevalence of spinal pain. Pts in cluster 6 were commonly female (54%), older (mean age of 48 years), over-
weight, with notable presence of PsO, and higher articular burden of the knees, shoulders, elbows, and wrists. In
comparison, pts in cluster 7 were mostly male (53%), younger (mean age of 47 years) and less overweight with low

Table. Summary statistics and trial tabulation
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polyarticular burden and notable tenderness of the joints of the feet, wrists, and hands (Table and Figure). Cluster 1 was
predominantly a PsA cluster of older female pts, having high BMI, with polyarticular burden and Achilles tendon enthesitis.

Conclusion: PsA clusters obtained by ML in the pooled dataset of the FUTURE, MEASURE and MAXIMISE trials indicate
phenotypical heterogeneity of pts with PsA with axial manifestations and overlapping features across the SpA spectrum.
Further studies are needed to explore differences in response to therapy and validate further these clusters to determine
phenotypes of pts with SpA.
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Figure. Heat map of baseline clusters from FUTURE, MEASURE, and MAXIMISE studies
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Outcome of Tumour Necrosis Factor Inhibitors in Axial Spondyloarthritis
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Background/Purpose: In axial spondyloarthritis (axSpA) much attention has been focused on pharmacological manage-
ment, including tumour necrosis factor inhibitors (TNFi), as a means to reducing inflammation, and improving function and
quality of life. However studies have demonstrated that even with successful control of inflammation symptoms such as pain
and fatigue, which have an important impact on quality of life, can remain. The addition of non-pharmacological therapy,
including the modification of adverse lifestyle factors, may offer the potential to enhance treatment outcomes in axial spon-
dyloarthritis (axSpA).

Aim: to quantify the impact of lifestyle factors on TNFi treatment response in axSpA.

Methods: Adult axSpA patients commencing their first TNFi treatment were identified via the European Spondyloarthritis
Research Collaboration Network (https://eurospa.eu). Participants were required to have information on lifestyle factors (cig-
arette smoking, alcohol consumption, and/or BMI) recorded within ±30 days of commencing TNFi (baseline), and have out-
come data (BASDAI-50 response) at 12 months. The relationship between lifestyle factors and treatment outcome was
assessed using logistic regression, and presented as odds ratios, adjusted for age, sex, country, year of TNFi initiation, dis-
ease duration and baseline disease activity (BASDAI). The analysis was then repeated for other response criteria (ASDAS
inactive disease, low disease activity, clinically important improvement, and major improvement – namely, ASAS-20,
ASAS-40, and ASAS-5/6 improvement).

Results: 16,696 participants were included, from 14 axSpA registries across Europe. 29% were current smokers, 49% cur-
rent drinkers, 37% were overweight and 21% were obese. Other baseline characteristics are shown in Table 1.
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Among smokers, 50% met BASDAI-50 response criteria at 12 months, compared to 54% of non-smokers, an association
that remained after adjusting for potential confounders (OR: 0.77; 0.68-0.86). Participants who were obese or overweight
were less likely to achieve BASDAI-50, compared to patients of normal weight (44%, 53% and 60% respectively) (OR:
0.53; 0.45-0.63 for obese, and 0.76; 0.66-0.87 for overweight). Similar results were seen for other outcome measures
and were robust to additional statistical adjustment for other clinical characteristics. Patients who currently drank alcohol
were slightly more likely to respond to treatment (BASDAI-50 45% versus 43%; OR: 1.47; 1.16-1.88) an association that
was evident across all outcome measures.

Conclusion: Smoking and high BMI were associated with substantial decreases in the odds of TNFi response. For example:
if 100 patients were able to give up smoking when commencing TNFi, an additional eight would achieve BASDAI-50 at
12 months. Rheumatologists should consider appropriate smoking cessation and/or weight management interventions at
the time of commencing therapy which may offer the potential to improve outcomes.The relationship between alcohol con-
sumption and increased response to therapy is unlikely to be causal, and the precise nature of this association warrants fur-
ther investigation.

Disclosure: G. Jones, AbbVie/Abbott, Pfizer, UCB, Amgen, GlaxoSmithKlein(GSK), Janssen; O. Rotariu, None;
B. Michelsen, Novartis; B. Glintborg, BMS, Pfizer, AbbVie/Abbott; B. Gudbjornsson, Novartis, Amgen;
A. Geirsson, None;H. Relas, AbbVie/Abbott, Celgene, Pfizer, UCB, Viatris; P. Isomäki, Pfizer, AbbVie/Abbott, Eli Lilly,
Galapagos, Pfizer, Roche, Vifor Pharma; J. Z�avada, AbbVie/Abbott, Eli Lilly, Sandoz, Novartis, Egis, UCB; K. Pavelka,
MSD, Pfizer, Roche, Eli Lilly, Medac, UCB, SOBI, Biogen, Sandoz, Viatris; Z. Rotar, Pfizer, AbbVie/Abbott, Eli Lilly;
M. Tomsic, AbbVie/Abbott, Amgen, Biogen, Boehringer-Ingelheim, Eli Lilly, Janssen, Lek-Sandoz, Medis, Merck/
MSD, Novartis, Pfizer; M. Nissen, AbbVie/Abbott, Pfizer, Amgen, Novartis, Janssen; A. Ciurea, AbbVie, Novartis,
Merck/MSD; C. Codreanu, AbbVie/Abbott, Amgen, AstraZeneca, Boehringer-Ingelheim, Ewopharma, Eli Lilly, Novar-
tis, Pfizer; J. Karlsson Wallman, AbbVie/Abbott, Amgen, Eli Lilly, Novartis, Celgene, Pfizer; E. Kristianslund, None;
S. Rasmussen, Novartis; L. Ørnbjerg, Novartis; M. Santos, AbbVie/Abbott, AstraZeneca, pfizer, Novartis, Eli Lilly;

Table 1 – Baseline characteristics
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zer, UCB; M. Hetland, Sandoz, Novartis, Pfizer, Eli Lilly, Medac; G. Macfarlane, AbbVie/Abbott, Pfizer, UCB, Amgen,
GlaxoSmithKlein(GSK).
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Background/Purpose: The majority of patients with PsA present with skin manifestations first. Several studies have exam-
ined the relationship between activity/severity of skin and joint manifestations, but the results have been variable. The objec-
tives are to assess the association between the extent and severity of skin psoriasis and musculoskeletal manifestations of
PsA at baseline and over time.

Methods: This is a retrospective analysis of a single centre inception cohort of patients enrolled in a tertiary care clinic from
2000-2020. Patients are assessed according to a standard protocol which records demographic information, the results of
clinical skin and joint assessments and laboratory evaluations at 6–12-month intervals. Skin activity is measured by the PASI
score, and joint disease activity is measured by the number of tender and swollen joints. Axial disease is measured by the
Bath Ankylosing Spondylitis Disease Activity Index (BASDAI) and the Bath Ankylosing Spondylitis Metrology Index
(BASMI). Spearman correlations were calculated between PASI scores and joint counts and BASMI (in patients with axial
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disease). Multivariable analysis was carried out using negative binomial regression models for the joint counts and linear
models for BASMI and BASDAI scores.

Results: The characteristics of 397 patients were enrolled within 12 months of PsA diagnosis are given in the table. A signif-
icant correlation was found between PASI score and the total active joint count (AJC) (ρ 0.024, p=0.01). Among patients on
no treatment or NSAIDs at the baseline assessment, a one-unit PASI score reduction was associated with a 2.4% reduction
of AJC when controlling for sex, age and psoriasis duration. There was no evidence of an association between PASI score
and AJC in patients taking conventional DMARDs (cDMARDs), while for those receiving biologic DMARDs (bDMARDs) a
one-unit decrease in PASI was associated with a 3.9% reduction in AJC. When all longitudinal data were considered, in
the absence of DMARDs, AJC was reduced by 4.8% on average with a PASI decrease of 1. cDMARDs use did not demon-
strate a correlation between PASI and AJC, while treatment with bDMARDs showed that for each decrease of PASI of 1, the
AJC decreased by 4.4% on average. There was no association between the BASDAI score and the PASI score either at
baseline or longitudinally. When adjusting for sex, age, and PsC duration, we found a positive association between PASI
and BASMI scores in all treatment groups at baseline. The longitudinal analysis showed that PASI is positively associated
with BASMI among patients on cDMARDs. Among patients with axial disease, a positive association was found between
PASI and BASMI at baseline in all treatment groups except cDMARDs; a positive association was found between longitudi-
nal PASI and BASMI scores in all treatment groups.

Conclusion: In patients presenting within 12 months of diagnosis of PsA, there is an association between the severity of skin
and joint or axial disease, both at baseline and longitudinally, but the nature of the association differs according to medica-
tion use.

Disclosure: D. Gladman, AbbVie, Amgen, Eli Lilly, Janssen, Gilead, Novartis, Pfizer, Bristol-Myers Squibb(BMS), Gala-
pagos, UCB Pharma, Celgene; G. Aldabie, None; F. Ma, None; M. Sutton, None; K. Lee, None; R. Cook, None.
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Background/Purpose: The diagnosis of axial spondyloarthritis (axSpA) is often delayed, due to the referral issues and, in
certain regions of the world, the low prevalence of HLA-B27. The objectives of the study were to assess the value of the
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referral strategies for axSpA in patients with suspicious chronic low back pain (LBP) and to identify the predictive factors of
axSpA.

Methods: The study was multicentric, prospective, and conducted in LBP first-line clinics (rheumatology, internal medicine,
family medicine, orthopedic surgery, neurosurgery, and neurology). Adult patients aged under 45 years were included in

Table 1. Patients’ Characteristics
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case of LBP "suspicious" of inflammatory nature according to the primary physician and requiring referral to the rheumatol-
ogist. The diagnostic properties of the available referral strategies for axSpA (Brandt I, II, III, Hermann, RADAR, RADAR 2/3,
MASTER, Braun, CAFASPA and ASAS) and those of Inflammatory Back Pain (IBP) (Calin, Berlin and ASAS classification cri-
teria) were calculated taking the final diagnosis of the reference rheumatologist as the gold standard. A multivariable logistic
regression identified the clinical predictive factors of axSpA.

Results: The study included 515 patients from 7 Middle Eastern countries from April 2020 to April 2022. The diagnosis of
axSpA was confirmed in 249 patients (48%), refuted in 222 patients (43%), and remained uncertain in 44 patients (9%).
The average age of patients was 34.8 years [SD 7.1], 46.1% were males, and the average symptom duration was 5.9 years
[SD 4.9] (Table 1). The ASAS criteria were fulfilled in 83.1% of axSpA patients and 2.7% of patients without axSpA. The opti-
mal reference strategy (highest positive likelihood ratio (LR+ 3.3) was the MASTER strategy (Table 2), which comprises IBP,
good response to NSAIDs, positive HLA-B27, and SpA family history. Considering strategies not including HLA-B27, the
RADAR 2/3 strategy (IBP, good response to NSAIDs, any extra-musculoskeletal manifestation (EMMs)) had a good LR+
of 2.9. The optimal IBP classification criteria were the ASAS criteria (LR+ 2.0). The most predictive factors for a positive
axSpA diagnosis were an MRI sacroiliitis, positive HLA-B27, high CRP level, psoriasis, IBP, and longer symptom duration.
When considering only clinical features, the most predictive factors were uveitis, IBP, family SpA, psoriasis, enthesitis, and
male gender (Table 3).

Conclusion: The optimal reference strategy was the MASTER strategy, a simple strategy based on IBP, good response to
NSAIDs, a positive HLA-B27, and family history of SpA. Among clinical factors, IBP and EMMs (uveitis, psoriasis), and family
SpA had a crucial role in predicting the diagnosis of axSpA. Increasing physicians’ awareness of these clinical features may
enhance referral and expedite early diagnosis of axSpA.

Disclosure: N. Ziade, Pfizer, Roche, AbbVie/Abbott, Eli Lilly, Boehringer-Ingelheim, Janssen; A. Maroof, None;
B. Elzorkany, AbbVie, Amgen, Bristol-Myers Squibb, Eva, Hekma, Janssen, Eli Lilly, MSD, New Bridge, Novartis, Pfizer
Inc, Roche, Sanofi-Aventis, Servier; N. Ani, None; A. RIDHA, None; A. Abogamal, None; S. Saad, None; L. El Kibbi,
None; S. Al emadi, None; A. Al Ansari, None; A. Abi Najm, None; T. Younan, None; K. Kharrat, None;
J. Maarrawi, None; A. Sebaaly, None; R. El Rachkidi, None; T. Witte, AbbVie, Amgen, Bristol-Myers Squibb, Cel-
gene, Chugai, Janssen, Lilly, MSD, Mylan, Novartis, Pfizer, Roche, UCB, Galapagos; X. Baraliakos, AbbVie, Lilly,
Galapagos, MSD, Novartis, Pfizer, UCB, Bristol-Myers Squibb, Janssen, Roche, Sandoz, Sanofi.
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Background/Purpose: Several types of active and structural lesions have been identified on sacroiliac joint MRI of spondy-
loarthritis (SpA) patients. Various combinations of these lesions may be present on a single scan, and some lesions may
occur in cases of non-inflammatory back pain. The CHAID algorithm can quickly evaluate multiple lesion variables to identify
the most significant variables and combinations thereof for diagnostic prediction. The CHAID technique does not require the
data to be normally distributed. The result is a visual flowchart (“decision tree”) outlining the lesion score values that most
strongly point to a particular diagnosis (Figure 1). CHAID circumvents the need to manually build an unwieldy exploratory
regression model with all imaginable variable interaction terms, and, in contrast to more advanced “black box” machine
learning techniques, produces transparent results that are intuitive and translatable to a human observer. We applied CHAID
to the ASAS MRImagine study SIJ scoring data to identify the most strongly predictive combinations of lesions for SpA diag-
nosis, and to evaluate whether the level of scoring granularity impacts predictor selection.

Methods: CHAID was applied to active and structural MRI lesion data from 7 readers. Separate models were created using
global scores (ie. any lesion present in entire scan (y/n)), and detailed semi-quantitative lesion scores for all MRI slices. The
outcome variable was SpA diagnosis by an external rheumatologist. The CHAID algorithm automatically performed chi-
squared tests on each lesion variable to find the most statistically significant diagnostic predictor in the entire dataset, then
sub-categorized cases based on this first predictor. The process was repeated to find the most significant predictor within
each sub-category, and so on, until no further significant variables emerged. An odds ratio for diagnosis was calculated
for each category in the resulting CHAID tree using MedCalc v.20.1.

Results: Of all variables entered into the models (Tables 1 and 2), bone marrow edema (BME) was the most significant diag-
nostic predictor from combined reader data for both the global and detailed models (OR=8.91 for SpA+ if BME present
globally, OR=13.7 if mean detailed BME score >1). In the global model (Figure 1a), fat emerged as a strong predictor of
SpA when BME was not present (OR=6.38 if fat present vs. OR=0.08 if no fat present). The global score CHAID tree had
high specificity for SpA diagnosis at each node [92 (95% CI: 78.6-98.3) and 100 (95% CI: 90.7-100.0) for BME and BME/Fat
combinations respectively] but lacked sensitivity [7.22 (95% CI: 3.0-14.3) and 43.3 (95% CI: 33.3 - 53.7)]. The detailed score
model was also highly specific for positive diagnosis [94 (95% CI: 82.3 - 99.4) if BME >1] but lacked sensitivity (43.3 (95% CI:
33.3 - 53.7)).

Conclusion: CHAID performed with high specificity but low sensitivity for SpA diagnosis in this context. Considering the low
incidence of certain lesion types in this sample, a larger dataset may increase sensitivity and ensure all important lesion
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Figure 1. Chi-Squared Automatic Interaction Detection (CHAID) decision trees produced from majority reader agreement data for presence of
lesion on global evaluation of MRI scan (1a) and mean of 7-central readers detailed semi-quantitative lesion score data (1b).

Table 1. Number (%) of cases where majority of central readers agree lesion is present on global evaluation of MRI scan.
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combinations are captured. In addition to diagnostic prediction, CHAID may be useful in identifying MRI predictors of out-
comes such as radiographic progression.

Disclosure: S. Wichuk, None;W.Maksymowych, AbbVie, Boehringer-Ingelheim, Celgene, Eli Lilly, Galapagos, Jans-
sen, Novartis, Pfizer, UCB, CARE Arthritis Limited; R. Lambert, Calyx, CARE Arthritis, Image Analysis Group;
A. Hareendranathan, None; J. Jaremko, None.
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Background/Purpose: Lack of timely rheumatology referral for suspected axial spondyloarthritis (axSpA) is a major contrib-
utor to delayed diagnosis in patients with chronic back pain (CBP). Poor disease awareness among non-rheumatologists
and busy practice patterns adversely affect referral process. In this study we evaluated the effectiveness of a self-referral
strategy using an online screening tool distributed to at risk patients using electronic medical record and social media.

Methods: Based on the predictive values of spondyloarthritis features, we developed a screening tool (A-tool) consisting of
a 3 question prescreen and 8 question screening questionnaire (SQ). A-tool was distributed via patient portal (Mychart) to
patients age 18 to 65 years who had CBP listed as a medical problem in their electronic medical record and also via Face-
book to general population in our geographical area. Patients who passed all 3 questions in pre-screen could access the
SQ and those with 3 or more positive responses on SQ were invited for study visit after confirming the eligibility. Patients with
known diagnosis of axSpA, age >65 yr and previous spine surgery were excluded. Patients underwent history and physical,
labs (CRP and HLA-B27) and imaging studies (X-ray andMRI of pelvis). Clinician’s judgement was considered gold standard
for diagnosis of axSpA. DNA and plasma samples have been stored for biomarker research. Statistical analysis was done
with descriptive statistics, logistic regression, T-test and chi-square tests.

Results: Total 1289 patients took the survey through MyChart (51%) or Facebook (49%) from April 2019 to February 2022
(Table 1). Among the responders, 851 (66%) had positive pre-screen and 653 (51%) had positive A-tool. As of May 2022,

Table 2. Mean semi-quantitative scores of 7 central readers for MRI lesions included in detailed CHAID model
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100 patients were enrolled of which 84 patients completed a study visit, labs and imaging. Remaining 16 did not complete
labs or imaging studies after the study visit. Out of 84 patients, 28 (33%) were diagnosed with axSpA. There were 7 patients
with AS and 21 with nr-axSpA. Predictive values of individual questions in the A-tool are described in Table 3. Further anal-
ysis of data is underway.

Conclusion: Our findings suggest that A-tool based self-referral strategy for early diagnosis of axSpA among patients with
CBP is practical and feasible approach. Combination of SpA features may be more useful for referral as compared to individ-
ual features. We need larger prospective study to validate our findings.
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Characteristics of Individual Questions within the A-tool
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Background/Purpose: Spondyloarthritis (SpA) is a group of inflammatory rheumatic diseases that have some key features
in common. According to ASAS, this condition is classified into three main disease groups: radiographic axial SpA (r-
AxSpA), non-radiographic axial SpA (nr-axSpA), and peripheral SpA (pSpA). All patients with SpA with predominantly axial
involvement are considered to have axial SpA, patients with significant radiographic sacroiliitis according to the modified
New York criteria have r-axSpA. Patients without radiographic sacroilitis but with axial disease have nr-axSpA. More infor-
mation is needed about the difference between these groups, specially in other populations like ours.

The objectives of this study are to systematically compare the demographic, clinical, and laboratory characteristics, disease
onset, and physical examination findings of patients with r-AxSpA and nr-AxSpA; and identify factors that could predict a
subtype of the disease.

Methods: Data from 148 patients over 18 years collected between 1998 and 2005 from Hospital General de México and
Instituto Nacional de Ciencias Médicas y Nutrici�on. Patients classified according to ASAS criteria. We selected patients with
nr-AxSpA and r-AxSpA and compared, clinical, demographic, and clinimetric variables. Logistic regression analysis was
applied to identify the parameters associated with r-AxSpA or nr-AxSpA. Exclusion criteria included patients under biologic
treatment.

General characteristics

Age at onset of the disease
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Results: This study included 148 adult Mexican patients; general characteristics are exposed in table 1. HLA-B*27 was
present in 57% of patients. Patients with nr – AxSpA were more women (41.4% vs 21.8%; P < 0.05), with less presence
of HLA-B*27 (54.3% vs 92 .7%, P < 0.05) compared to the r – axSpA group. R-AxSpA patients were younger at symptom
onset (16 vs. 21 years; P < 0.0001) than nr – axSpA (Image 1). Patients with nr – AxSpA had more of infection (32.9% vs
9.1%; P < 0.05), and less frequency of uveitis (10% vs 25.5% P < 0.05), more dactylitis (12.9% vs. 0%, P < 0.001), less
painful entheses (3 vs. 6 P < 0.001), and less axial enthesopathy (1 vs. 4 P < 0.05) than r-AxSpA patients. The measures
of thoracic expandability, modified Schober, right and left Schober, were significantly lower in r-AxSpA group than in the
nr-AxSpA group, p < 0.0001). patients with r-AxSpA had higher BASFI (4.8 vs 2.9%; P < 0.0001), BASDAI (5.2 vs 4.1; P
< 0.001), Dougados functional index (14% vs 7%; P < 0.05) than nr – AxSpA (Image 2). Logistic shows that the factors that
most influence the presentation of r-AxSpA are the history of uveitis (OR 14, 95% CI 2.3-85), HLA-B*27 (OR 7, 97, 95% CI,
2.96-122), gender (male) (OR 6.16, 95% CI, 1.47-25.7), axial enthesopathy count (OR 1.17 95% CI, 1.029-1.332). The his-
tory of infection is a protective factor against radiographic disease (OR 0,194, 95% CI 0,04 – 0,91).

Conclusion: This study provides insight into the differences that may affect the prediction of radiographic progression in
patients with nr-AxSpA. We found that patients with radiographic disease had a younger age of presentation, mostly male,
higher prevalence of HLA-B*27, more history of uveitis, fewer episodes of dactylitis, more axial enthesopathy, and higher dis-
ease activity.

Disclosure: J. Londono, None; G. Rodriguez-Salas, None; I. Rueda-Cardenas, None; A. Santos, None;
M. Mantilla, None; J. Santacruz, None; C. Pachecho, None; G. Vargas-Alarcon, None; R. Burgos vargas, None.

Disease activity and functional compromise
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Background/Purpose: Spondyloarthropathies (SpA) may compromise the working ability (WA) of patients, often affected
by the disease during their productive life. The Work Productivity and Activity Impairment (WPAI) questionnaire assess the
impact of various diseases on work productivity, evaluating presenteeism (P) (a reduced performance and productivity at
work), absenteeism (A) (the percentage of hours lost at work), work productivity loss (WPL) (an indicator of the total work dis-
ability) and limitation in non-work daily activities; results are expressed as percentages, with higher values indicating a greater
disability and a lower productivity. This study aims at assessing the impact of SpA on WA in a monocentric cohort of SpA
patients, exploring possible correlations with parameters of disease activity, therapies, emotional status and quality of
life (QoL).

Methods: Adult patients with Psoriatic Arthritis (PsA) and Ankylosing Spondylitis (AS) according to the assessment of spon-
dyloarthritis international international society (ASAS) criteria, regularly followed at the SpA clinic of our unit, were consecu-
tively enrolled from September 2021 to May 2022. Their epidemiologic, clinic and clinimetric data were collected; together
with WPAI, patients were asked to fill in patient reported outcomes questionnaires: FACIT-Fatigue, SHORT-FORM 36 (SF-
36), Hospital Anxiety and Depression Scale (HADS). Intergroups comparisons were assessed by using Chi-square, t-test
and ANOVA. P values < 0.05 were considered significant.

Results: A total of 100 patients were enrolled, 45 women (45%), with a mean age of 55.1 years (±13.8) and a mean disease
duration of 11.8 years (±9); 72 (72%) had a diagnosis of PsA and 28 (28%) of AS. P was 24.7%, A 5.4%, WPL 25% and lim-
itation of activities not related to work 34.8%. A statistically significant correlation of P and WPL with Leeds Enthesitis Index
(LEI) and Spondyloarthritis Research Consortium of Canada index (SPARCC) (p < 0.006) was found. A correlated with Dis-
ease Activity Index for PsA (DAPSA), LEI and SPARCC (p < 0.02); limitation of non-work activities was associated to Anky-
losing Spondylitis Disease Activity Score (ASDAS) PCR, DAPSA and SPARCC (p < 0.05). Lower levels of P were found in
patients who had been treated with leflunomide, Cyclosporine A, or Certolizumab (p < 0.001). Values of HADS, FACIT-F
and all the domains of SF-36 correlated with P, WPL and with the limitation of extra-work activities.

Conclusion: Data from our cohort show low levels of absenteeism, compared to values of presenteeism near to 25% and
limitation in non-work daily activities higher than 30%. Disease activity, in particular entheseal involvement, seems able to
compromise every parameter of WA and extra-work activities; it is interesting to note that some drugs seemmore efficacious
in preserving WA. Worse working outcomes may determine a significant psychological burden in SpA patients and correlate
with an impaired QoL. Therefore, rheumatologists should design clinical strategies to assure a better control of disease activ-
ity (especially for entheseal involvement), to improve the social functioning of SpA patients, thus preserving their emotional
status and their QoL.
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Value of the Anti-CD74 Antibodies for the Diagnosis of Axial
Spondyloarthritis: Results of a Prospective Study in Patients with
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Background/Purpose: Patients with axial spondyloarthritis (axSpA) are diagnosed late, partially due to the absence of a reli-
able biomarker. The diagnostic value of the anti-CD74 antibodies is controverted and the heterogeneity in previous study
results may be due to the differences in study populations. In this prospective study, we tested the diagnostic properties
of IgA, IgG, and IgG4 anti-CD74 antibodies for axSpA in patients referred for suspicious chronic low back pain (LBP) in
Iraq and Lebanon, where the HLA-B27 prevalence is known to be relatively low.
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Methods: This is a prospective, multicentric study including adult patients aged less than 45 years and presenting with a
history of more than 3 months of “suspicious” LBP which needed a referral to the rheumatologist. Sera of LBP patients
and healthy blood donors (HBD) were analyzed for IgA, IgG, and IgG4 by ELISA. Comparison between groups was per-
formed with the Mann-Whitney U test. For the diagnostic properties of anti-CD74 antibodies, ROC curves were calculated
to identify the local threshold of positivity. The diagnostic properties of the anti-CD74 antibodies were calculated (sensitivity,
specificity, positive predictive value, negative predictive value, and positive likelihood ratio (LR+)).

Results: The sera of 116 patients (52 axSpa and 64 LBP controls) and 121 HBDwere analyzed. Patients’ characteristics are
reported in Table 1: more males, inflammatory back pain, HLA-B27 (62.7% versus 1%), high CRP, MRI sacroiliitis, and syn-
desmophytes were found in axSpA patients compared to LBP controls. IgA titers were significantly higher in axSpA patients
compared to LBP controls (p=0.043); IgG and IgG4 titers were only numerically higher (Table 2). There was no statistically
significant difference in titers between LBP controls and HBD. In the ROC analysis, IgG4 and IgA anti-CD74 showed the best
diagnostic properties for axSpA (AUC 0.643 and 642, respectively). Using the ROC curve-identified cut-off value, positive
values of IgA were found in 56% of axSpA and 25% of LBP (p< 0.001), of IgG in 81% of axSpA and 64% of LBP
(p=0.073) and of IgG4 in 56% of axSpA and 30% of LBP (p=0.005). The LR+ was highest for IgA (2.23) followed by IgG4
(1.88) and IgG (1.25). As a comparator, the LR+ of HLA-B27 was 37.65 (Table 3).

Conclusion: In patients referred for a suspicious chronic LBP to the rheumatologists, IgA anti-CD74 were significantly asso-
ciated with the final diagnosis of axSpA. However, the LR+ was modest, particularly in comparison with HLA-B27, which
may be probably related to the nature of the comparator arm of suspicious LBP.

Disclosure: N. Ziade, Pfizer, Roche, AbbVie/Abbott, Eli Lilly, Boehringer-Ingelheim, Janssen; A. Maroof, None; A. Abi
Najm, None; T. Witte, AbbVie, Amgen, Bristol-Myers Squibb, Celgene, Chugai, Janssen, Lilly, MSD, Mylan, Novartis,
Pfizer, Roche, UCB, Galapagos; X. Baraliakos, AbbVie, Lilly, Galapagos, MSD, Novartis, Pfizer, UCB, Bristol-Myers
Squibb, Janssen, Roche, Sandoz, Sanofi.
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Prevalence, Risk Factors and Treatment Patterns of Digital Ischemic
Complications in Systemic Sclerosis: A Single Center Cross-Sectional
Study
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Cynthia Crowson5 and Paul Wennberg1, 1Mayo Clinic, Rochester, MN, Rochester, MN, 2Mayo Clinic - Rochester, MN,
Rochester, MN, 3Mayo Clinic/ Michigan State University, Lansing, MI, 4Mayo Clinic, Rochester, MN, 5Mayo Clinic,
Eyota, MN

3003



SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (1518–1542) Systemic Sclerosis and Related Disorders – Clinical Poster II
Session Type: Poster Session C
Session Time: 1:00PM–3:00PM

Background/Purpose: Digital ischemic complications (DICs, including digital ulcers, digital pitting/scars, gangrene and/or
amputation) can significantly impact hand function, disability and overall prognosis in SSc. We aimed to study the prevalence
and risk factors for DICs in SSc and compared treatment patterns among patients with and without DICs.

Methods: A cohort of SSc patients meeting ACR/EULAR 2013 criteria evaluated at our institution between Jan 2001-Dec
2018 was assembled. Demographics, clinical characteristics, laboratory tests, treatment for Raynaud’s, use of antiplatelet
(aspirin 81 mg), statin therapy and occurrence of DICs were abstracted. DOAD on Laser doppler flowmetry (LDF) was pres-
ent if pre- and post-warming skin blood flow was ≤206 arbitrary units. Severity of DOAD was assessed based on number of
digits involved. Macrovascular disease was defined as stenosis/occlusion involving palmar arch, ulnar, radial, brachial, axil-
lary and/or subclavian arteries on duplex US. Risk factors associated with DICs in SSc and their associations with vasodila-
tor, antiplatelet and statin therapy were evaluated.

Table: Demographic and clinical characteristics of 273 Systemic sclerosis (SSc) patients with (217) and without (56) digital ischemic complications
(DICs).
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Results: We identified 273 SSc patients (mean age 57.5 ± 13.3 y, 81% female, 93% Caucasian). Mean disease duration
was 4.8±7.1 y. The majority had limited cutaneous SSc (lcSSc) (78%) and 67% had a positive SSc specific antibody. Cohort
characteristics are described in Table 1. 217/273 (79%) patients experienced 1 or more DICs (digital ulcers in 203, digital pit-
ting/scar in 138, digital gangrene in 76). Patients with DICs had a significantly higher prevalence of DOAD (89% vs 54%,
p< 0.001), macrovascular disease (32% vs 9%, p< 0.001), ILD (41% vs. 27%, p=0.04), calcinosis (95/192 (49%) vs. 7/44
(16%), p< 0.001), and pericardial effusion (25% vs. 12%, p=0.047), than those without DICs. No difference was noted in
regard to skin severity, smoking, BMI, hypertension, hyperlipidemia, diabetes, coronary artery disease, telangiectasias, pul-
monary hypertension, renal crisis, GI dysmotility or myositis. Treatment patterns among patients with and without DICs are
described in Figure 1. Calcium channel blocker (CCB) and phosphodiesterase 5 inhibitor (PDE5I) use was significantly higher
among SSc patients with DICs than those without DICs (CCBs: 53% vs. 34%, p=0.01; PDE5: 29% vs. 2%, p=0.01) likely
due to confounding by indication. The use of antiplatelet therapy or statins was not associated with DICs, even after adjust-
ing for cardiovascular risk factors (ASA: OR 0.83, 95% CI 0.45-1.54; statin OR 0.67, 95% CI 0.28-1.62).

Conclusion: Our study confirms a high prevalence of DICs in SSc, with digital ulcers occurring in nearly 75% patients. A
higher risk of DICs is associated with DOAD on LDF, macrovascular disease on duplex ultrasonography, ILD, calcinosis
and pericardial effusion. While there is a significantly higher utilization of vasodilators among patients with DICs given their
known efficacy, the utilization of antiplatelet therapy and statins was not different among these groups. Whether this sug-
gests a lack of evidence supporting their use in clinical practice, or inefficacy in preventing DICs remains unclear and war-
rants further study.

FIGURE. Treatment patterns among 273 Systemic sclerosis (SSc) patients with and without digital ischemic complications (DICs).
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Using Galacetin-3 (Gal-3) and Cardiotrophin-1 (CT-1) for Early Detection of
Primary Heart Involvement in Systemic Sclerosis as Seen on Cardiac MRI

Erin Chew1, Sarah Wood1, Bibin Varghese1, Christopher Chew2, erin wilfong1 and Tracy Frech1, 1Vanderbilt University
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Background/Purpose: Primary heart involvement in systemic sclerosis (SSc-pHI) is characterized by myocardial inflamma-
tion with resultant fibrosis that is not secondary to ischemic heart disease or pulmonary hypertension. SSc-pHI clinically
manifests with arrhythmia and/or heart failure and is a significant contributor to mortality in SSc patients. Cardiac magnetic
resonance imaging (cMRI) is the gold standard for comprehensive cardiac evaluation and can detect subclinical fibrosis with
greater sensitivity than the routine practice of serial echocardiogram (TTE). Serum biomarkers (hs-TnT and NT-proBNP) are
known to be elevated in SSc with cardiac involvement but are not specific for myocardial fibrosis. Thus, there is a need for
specific biomarkers that define primary cardiac involvement. Serum cardiotrophin-1 (CT-1) is a member of the IL-6 cytokine
family and induces myocyte hypertrophy and collagen synthesis. Galacetin-3 (Gal-3) has previously been shown to play a
role in myocardial fibrosis and remodeling. CT-1 and Gal-3 are thought to mediate the proinflammatory and profibrotic
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myocardial effects in SSc-pHI and may serve as biomarkers for the early detection of SSc-pHI. We hypothesize CT-1 and
Gal-3 levels correlate to SSc-pHI detected by cMRI.

Methods: SSc patients enrolled in the longitudinal Vanderbilt University Medical Center Myositis and Scleroderma Treat-
ment Initiative Center (VUMC IRB 141415) who had a cMRI, TTE, and banked plasma were included in this analysis. Demo-
graphic and clinical information were reviewed. Serum levels of Ga1-3, CT-1, NT-proBNP, and hs-TnT were measured.
Abnormal cutoffs for Gal-3 and CT-1 levels were determined based on prior prognostic studies in patients with heart failure.

Results:Of the 100 SSc patients in MYSTIC, 7 patients met inclusion criteria. All patients were white, 5 were female, median
age of 67 (range 60-71 years). Average disease duration was 17.5 years (1-42 years) from first non-Raynaud’s symptom
onset. Serum biomarkers, cMRI, and TTE findings are shown in Table 1. No SSc patient had normal cardiac parameters
in all categories. Six patients had elevated NT-proBNP and 4 patients had elevated hs-TNT. Of the 5 patients who had an
abnormal cMRI, only one had an abnormal TTE. Only 3 cMRI were performed with parametric mapping which allows for
improved tissue characterization and quantitative evaluation of myocardial inflammation and fibrosis. CT-1 was normal in
2 patients who had abnormal cMRI. Gal-3 was abnormal in all SSc patients. The 2 patients with normal myocardium on
cMRI had the lowest Gal-3 levels with one patient on myocophenolate mofetil and the other on prednisone.

Conclusion: NT-proBNP, hs-TNT and routine TTEs are not sufficient for the detection of the myocardial fibrosis in SSc-pHI.
Specific cardiac biomarkers that correspond to fibrotic change on cMRI are necessary for early detection of SSc-pHI and to
guide immunosuppressive treatment. In our study, Gal-3 was abnormal in all patients and those with lowest Gal-3 levels had
normal myocardium on cMRI. Given the correlation, future studies validating the relationship between Gal-3 levels and myo-
cardial fibrosis on cMRI are needed.

Disclosure: E. Chew, None; S. Wood, None; B. Varghese, None; C. Chew, None; e. wilfong, Boehringer-Ingelheim,
Boehringer-Ingelheim, Health and Human Services; T. Frech, None.
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1University College London, London, United Kingdom, 2Division of Medicine, Department of Rheumatology, University
College London, London, United Kingdom, 3Experimental Medicine and Rheumatology, William Harvey Research
Institute, Queen Mary University, London, United Kingdom, 4UCL Medical School Royal Free Campus, London,
United Kingdom
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Background/Purpose: Interstitial lung disease (ILD) is one of the leading causes of mortality in systemic sclerosis
(SSc). Emerging evidence suggests a beneficial effect of tocilizumab and rituximab on lung function however comparative
data outside the arena of clinical trials remains limited. Deciding when and who to treat with specific treatments remains
challenging.
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Methods: We performed a retrospective analysis of all SSc patients attending a single specialist centre who had received
rituximab, tocilizumab or both treatments. Demographic, clinical and laboratory data was collected along with lung function.
Patients were excluded if lung function pre and/or post therapy was not available. Data was analysed based on anti-
topoisomerase I antibody (ATA) status. Wilcoxon T test and Fishers exact test were used.

Results: 129 patients were included, of which 87 received rituximab, 32 tocilizumab and 10 both therapies. 8 of 10 (80%)
patients who had received both therapies received rituximab prior to tocilizumab. 76 (58.9%) patients had diffuse SSc and
102 (79%) had ILD. Concurrent mycophenolate mofetil (MMF) was prescribed for 52 (53.6%) patients with rituximab and
17 (40.5%) patients with tocilizumab. Median pre-treatment lung function percentage forced vital capacity (%FVC) and per-
centage transfer factor (%DLCO) were 67.9% and 42.5% and 85.5% and 59.8% for rituximab and tocilizumab respectively.
Median change %FVC and %DLCO pre- and post-treatment were +0.35% and -0.8% for rituximab and -0.9% and +0.2%
for tocilizumab. The majority of patients improved or remained stable with either treatment and fewer patients on rituximab

Figure 2: Absolute change in FVC (ml) for rituximab and tocilizumab treatment based on ATA antibody status

Figure 1. Change in absolute %FVC pre and post-treatment with rituximab or tocilizumab
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demonstrated FVC decline compared with tocilizumab (Figure 1). The effect from rituximab was not affected by ATA status in
contrast, ATA positive patients were more likely to respond to tocilizumab (p = 0.0073) (Median FVC change: tocilizumab; +
60ml ATA positive vs -110ml ATA negative, rituximab; 0ml ATA positive vs 0ml ATA negative, Figure 2). Disease duration and
CRP had no effect on treatment response for either therapy.

Conclusion: Our retrospective cohort provides real-life data supporting the use of both rituximab and tocilizumab to stabi-
lise ILD in SSc. Differential response based on autoantibody specificity and clinical parameters may help optimise patient
selection for biological therapy in SSc-ILD.

Disclosure: N. Goldman, None; A. Tynan, None; S. Shah, None; C. Beesley, None; R. Mageed, None; C. Denton,
Boehringer-Ingelheim, Roche, GlaxoSmithKlein(GSK), Horizon; V. Ong, None.
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Pittsburgh, PA, 7Division of Rheumatology and Clinical Immunogenetics, University of Texas McGovern Medical School,
Houston, TX, 8University of Pennsylvania, Philadelphia, PA, 9Georgetown University School of Medicine, Washington, DC,
10Massachusetts General Hospital, Boston, MA, 11Medical University of South Carolina, Charleston, SC, 12Division of
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Background/Purpose: Abatacept (ABA) is a cytotoxic T-lymphocyte-associated molecule-4 immunoglobulin fusion protein
which has been shown to induce regression of dermal fibrosis in patients with systemic sclerosis (SSc). We previously con-
ducted a 12-month double-blind phase II trial with either ABA or placebo1 followed by a 6-month open-label extension (OLE)
with ABA2. This ongoing long term follow up study (LTFU) assessed longer term outcomes, including safety and efficacy of
the use of weekly 125 mg subcutaneous ABA in dcSSc, with insights into trends in skin score, functional limitations, and
internal organ involvement.

Methods: The current study is ongoing at 11 US and Canadian sites. Inclusion criteria included any participants from the
ASSET trial who had participated in the OLE. Each participant signed a new IRB approved consent form. Participants were
not required to be on ABA and could be on other immunosuppressive therapies, including investigational agents. The study
included two collection time points per year. The outcomes included safety of ABA and change in mRSS (ΔmRSS), ΔHAQ-
DI, Δ patient and physician global assessments, and ΔFVC% from the last available assessment in OLE. Mean and standard
deviation were reported for efficacy data, and T-test was performed for the difference between ABA and non ABA groups
during the LTFU.
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Results: 48 patients consented in the ASSET LTFU (16 continued on ABA and 32 on other medications). 44 (92%) partici-
pants are continuing in the LTFU. Median time on ABA since the start of LTFU is 1434 days. At baseline of the LTFU study,
the mean age was 56 years, 85%were female, 90%were white, mean mRSSwas 14.8, mean FVC%was 88.2%, andmean
HAQ-DI was 0.9. 6 (37.5%) of the ABA group vs 14 (44%) of the non ABA group were also on mycophenolate mofetil or
sodium; 2 (12.5%) of the ABA group vs 5 (15.6%) of the non ABA group were on an investigational drug and 7 (43.8%) of
the ABA group vs 11 (34.4%) of the non ABA group were on prednisone, with a mean dose of 9.4 mg vs 5.6 mg, respec-
tively. 2 patients on ABA developed serious adverse events (AEs) (new onset pulmonary hypertension and pneumoperito-
neum), and 15 AEs of special interest occurred in 6 patients (Table 1). There were 4 deaths during the LTFU – all 4 were in

Table 1: Serious adverse events and adverse events of special interest from patients on abatacept

Table 2: Organ involvement during ASSET LTFU

Table 3: Change in the endpoints in participants who were on abatacept and participants who were not on abatacept during the ASSET LTFU
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the nonABA group— 1 due to scleroderma renal crisis and 3 due to infections (1 acute respiratory failure due to COVID-19,
1 aspiration pneumonia leading to multi-organ failure, and 1 not specified). 2 (12.5%) patients on ABA vs 6 (18.8%) not on
ABA had new or worsening organ involvement or required stem cell transplant (Table 2). The change in the efficacy end-
points from the end of the OLE are shown in Table 3. The lung function improved in the ABA group (mean [SD] FVC%
increase of 3.5 [12.7]) while there was a decline in mean FVC% in the non ABA group (-3.9 [12.6]), p=0.07.

Conclusion: In patients with dcSSc, ABA continues to be well tolerated. There are expected AEs including infections and
non-melanoma cancers. Patients in the LTFU continue to show improvement in their mRSS and HAQ-DI. The FVC changes
in those on ABA vs non ABA may be clinically relevant but further analysis are needed regarding the effect of concomitant
immunosuppressive therapies.

Disclosure: N. Sarsam, None; S. Johnson, None; L. Chung, Kyverna, Mitsubishi Tanabe, Eicos, Boehringer-Ingel-
heim, Jasper, Genentech; S. Kafaja, None; J. Pope, AbbVie/Abbott, Bristol-Myers Squibb(BMS), Eli Lilly, merk, Roche,
Seattle Genetics, UCB, Actelion, Amgen, Bayer, Eicos Sciences, Emerald, Gilead, Janssen, Novartis, Pfizer, Sandoz,
Sanofi, Boehringer Ingelheim; R. Domsic, None; M. Mayes, Actelion Pharma, Mitsubishi-Tanabe, Boehringer Ingel-
heim, EICOS, Horizon Pharma, Prometheus, Corbus, Medtelligence; N. Sandorfi, None; V. Steen, None;
F. Castelino, Boehringer-Ingelheim; F. Hant, None; S. Huang, None; D. Khanna, Boehringer Ingelheim, Genentech,
Prometheus, Horizon, Chemomab, Talaris, Gesynta, Amgen, Acceleron, Actelion, Bayer, CSL Behring, Paracrine Cell
Therapy, Mitsubishi Tanabe, Theraly, Eicos Sciences.
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Center, Nashville, TN, 2McGovern Medical School, University of Texas, Houston, TX, 3Hospital for Special Surgery, New
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Background/Purpose:Gastrointestinal tract (GIT) symptoms are common amongst systemic sclerosis (SSc) patients.1 The
Scleroderma Clinical Trials Consortium University of California Los Angeles Gastrointestinal Tract Questionnaire (GIT 2.0)
allows a clinician to assess the preceding seven days of reflux, bloating/distention, diarrhea, constipation, soilage as well
as the emotional and social impact of gastrointestinal symptoms into an absent-to- mild, moderate, or severe categorization,
which can be trended over subsequent care visits.2,3 The Collaborative National Quality and Efficacy Registry (CONQUER) is
an effort in the United States to collect data on state-of-the-art clinical practice at SSc centers of excellence in patients with
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Figure 1: Timing of Medication Initiation in Each GIT Severity Group
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< 5 years disease duration.4 In this study, we describe the SSc gastrointestinal tract natural history and association to med-
ication use in CONQUER participants.

Methods: The inclusion criteria for this project included CONQUER participants that had completed a minimum of two serial
GIT 2.0. Patients were categorized by total GIT 2.0 severity and subsequent categories were created: no change (none-to-
mild), improvement in category, worsening in category, and no change (moderate-to-severe). Clinical features including
demographics, disease duration, cutaneous subset, and autoantibodies as well as medication changes between care visits
were examined in each of these categories. Medications were categorized as gastrointestinal tract targeted therapy, anti-
fibrotic (nintedanib only), immunosuppression, or immunomodulatory drugs (hydroxychloroquine only). Analysis included a
proportional odds model accounting for linear and mixed effects of described variables.

Results: At the time of data analysis on May 4, 2022, there were 399 enrolled CONQUER participants that met project inclu-
sion criteria. The sociodemographic and disease characteristics of those 399 participants categorized by change in GIT
symptoms are shown in Table 1. Most participants (n=208, 52%) had stable mild GIT symptoms at all observed clinical
assessments. The timing of medication initiation in relationship to GIT survey administration is shown in Figure 1. On aver-
age, patients that had a change did so within the first year of enrollment in CONQUER. In all GIT categories, reflux medication
and immunosuppression initiation preceded baseline visit whereas anti-fibrotic initiation occurred at or after baseline visit.

Table 2: Proportional odds model - modeling the odds of having a worse GIT score
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There were no patients on IVIG or pirfenidone. The odds of having a worse GIT score at any visit is shown in Table 3 with
significance found in weight loss, tobacco use, or the use of reflux or promotility medication.

Conclusion: This report from the CONQUER cohort, suggests that the majority of early patients have stable mild GIT dis-
ease. There is no clear association of immunosuppression or anti-fibrotic use with worsening GIT symptoms, but tobacco
use is clearly associated, highlighting the importance of smoking cessation.

Disclosure: S. Luebker, None; T. Frech, None; S. Assassi, Boehringer-Ingelheim, Janssen, Novartis, AstraZeneca,
CSL Behring, AbbVie/Abbott; J. Gordon, None; E. Bernstein, None; V. Steen, None; A. Shah, Arena Pharmaceuticals,
Medpace/Eicos, Kadmon Corporation; L. Hummers, Boehringer-Ingelheim, Corbus Pharmaceuticals, Cumberland
Pharmaceuticals, Kadmon Corporation, Medpace, CSL Behring, Mitsubishi Tanabe, Horizon Pharmaceuticals;
C. Richardson, None; D. Khanna, Boehringer Ingelheim, Genentech, Prometheus, Horizon, Chemomab, Talaris,
Gesynta, Amgen, Acceleron, Actelion, Bayer, CSL Behring, Paracrine Cell Therapy, Mitsubishi Tanabe, Theraly, Eicos
Sciences; F. Castelino, Boehringer-Ingelheim; L. Chung, None; F. Hant, None; V. Shanmugam, None;
J. VanBuren, None; J. Alvey, None; M. Harding, None; L. Evnin, None; N. Sandorfi, None.

Abstract Number: 1523

Anti-RNPC3 Autoantibodies in Mixed Connective Tissue Disease Are
Associated with Systemic Sclerosis Skin Involvement

Darya S. Jalaledin1, Hajar El Kamouni2, Alexandra Albert3, Sabrina Hoa4, Josiane Bourre-Tessier5, Eric Rich5, Jean-
Richard Goulet6, Martial Koenig7, Minoru Satoh8, Marvin Fritzler9, May Choi10, Yves Troyanov11, Jean-Luc Senécal, MD12

and Océane Landon-Cardinal5, 1Division of Internal Medicine, Centre Hospitalier de l’Université de Sherbrooke, Saint-
Lambert, Canada, 2Division of Rheumatology, Centre Hospitalier de l’Université de Montréal, Laval, Canada, 3Division of
Rheumatology, Centre Hospitalier de l’Université Laval, Québec, QC, Canada, 4University of Montreal, Montréal, QC,
Canada, 5Division of Rheumatology, Centre Hospitalier de l’Université de Montréal, Montréal, QC, Canada, 6Division of
Rheumatology, Centre Hospitalier de l’Université de Montréal, Saint-Lambert, Canada, 7Division of Internal Medicine,
Centre Hospitalier de l’Université de Montréal, Montréal, QC, Canada, 8Department of Human, Information and Science,
University of Occupational Environmental Health, Kitakyusyu Fukuoka, Japan, 9University of Calgary, Calgary, AB,
Canada, 10Brigham and Women’s Hospital | University of Calgary, Calgary, AB, Canada, 11Division of Rheumatology,
Hôpital du Sacré-Coeur de Montréal, Montréal, QC, Canada, 12Division of Rheumatology, Centre Hospitalier de
l’Université de Montréal, Montréal, Canada

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (1518–1542) Systemic Sclerosis and Related Disorders – Clinical Poster II
Session Type: Poster Session C
Session Time: 1:00PM–3:00PM

Background/Purpose: RNA-binding region containing 3 (RNPC3) protein acts as a molecular bridge, promoting U11/U12
RNP complex formation. In previous studies, systemic sclerosis (SSc) patients who expressed anti-RNPC3 autoantibodies
(aAbs) had an increased risk of interstitial lung disease (ILD), severe gastrointestinal (GI) disease and a closer temporal rela-
tionship between SSc onset and cancer diagnosis. The aim of this study was to compare phenotypic features of Mixed Con-
nective Tissue Disease (MCTD) patients with and without anti-RNPC3 aAbs.

Methods: Anti-U1RNP+ MCTD patients from a previously clinically and serologically described retrospective cohort were stud-
ied. Patients were included if they fulfilled ≥ 1 MCTD classification criteria of either Alarcon-Segovia, Kasukawa, Kahn and/or
Tanaka. An addressable laser bead immunoassay was used to detect specific anti-RNPC3 aAbs with normal reference range
of < 1000 mean fluorescence intensity (MFI) to classify 1000-2,999 MFI as low-titer and ≥ 3000 MFI as high-titer positivity.
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Cumulative clinical features were assessed for the presence of ACR/EULAR and non ACR/EULAR features of SSc, systemic
lupus erythematous (SLE), Sjögren syndrome (SS) and myositis. ILD was defined on pulmonary imaging studies and GI
involvement was defined as esophageal dysmotility/dilation and/or gastroesophageal reflux and/or pneumatosis and/or
pseudo-obstruction and/or small intestine bacterial overgrowth. Cancer occurrence within 5 years of MCTD diagnosis
was collected. Comparisons between anti-RNPC3+ and anti-RNPC3– subgroups were performed using Fisher two-tailed
exact test, Wilcoxon rank sum test and logistic regression, where applicable.

Results: Sixty-six MCTD patients were included, 58 (88%) were females and mean (SD) age at MCTD diagnosis was 41.1
(13.5) years. Fifteen of 66 (23%) patients were positive for anti-RNPC3 aAbs: 13 (87%) had low-titer and 2 (13%) had
high-titer, based on highest available titer during follow-up. Median follow-up duration was shorter in the anti-RNPC3+
group compared to the anti-RNPC3– group (5.0 vs 14.5 years, p=0.004).

The presence of anti-RNPC3 aAbs was associated with a higher frequency of sclerodactyly during the disease course (anti-
RNPC3+ vs anti-RNPC3–: 100% vs 67%, p=0.007). Twelve of 15 (80%) and 3 of 15 (20%) anti-RNPC3+ patients displayed
limited and diffuse SSc skin involvement, respectively. The frequency of ILD and GI involvement was not significantly different
in anti-RNPC3+ compared to anti-RNPC3– patients (4/12, 33% vs 18/44, 41% p=0.73; and 13/14, 93% vs 43/46, 93%
p=0.91). Anti-RNPC3 aAbs were not associated with any other SLE, SS or myositis manifestations. Cancer was found in
3 of 15 (20%) anti-RNPC3+ patients compared to 3 of 51 (6%) anti-RNPC3– patients (p=0.13). A trend towards a higher risk
of cancer within 5 years was observed among patients with high-titer anti-RNPC3 compared to anti-RNPC3– patients
(unadjusted OR 16.00, 95% CI: 0.54-484.28, p=0.07).

Conclusion: Anti-RNPC3 aAbs were associated with a higher frequency of SSc skin involvement in MCTD patients. Further
studies are needed to clarify whether MCTD patients with high-titer anti-RNPC3 aAbs are at higher risk of cancer.
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Abstract Number: 1524

Risk Factors for Lung Function Decline in Systemic Sclerosis Interstitial
Lung Disease in a Large Single-Center Cohort

Ahmad Ramahi1, Alain Lescoat2, David Roofeh1, Vivek Nagaraja1, Rajaie Namas3, Suiyuan Huang1, John Varga1, David
O’Dwyer1, Bonnie Wang1, Kevin Flaherty1, Ella Kazerooni1 and Dinesh Khanna4, 1University of Michigan, Ann Arbor, MI,
2CHU Rennes - University Rennes 1, Rennes, France, 3Medical Subspecialties Institute, Division of Rheumatology at
Cleveland Clinic, Abu Dhabi, United Arab Emirates, 4Division of Rheumatology, Department of Internal Medicine,
Scleroderma Program, University of Michigan, Ann Arbor, MI

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (1518–1542) Systemic Sclerosis and Related Disorders – Clinical Poster II
Session Type: Poster Session C
Session Time: 1:00PM–3:00PM

3015



Background/Purpose: Systemic sclerosis-associated interstitial lung disease (SSc-ILD) is the leading cause of
scleroderma-related mortality. This work identifies factors associated with SSc-ILD decline on pulmonary function test-
ing (PFT).

Methods: This single-center cohort identified 312 patients with ILD as determined by high-resolution chest from a total of
484 patients with systemic sclerosis (Table 1). 184 patients (59% of 312) completed baseline and serial PFTs (with at least
two follow-up PFTs) and were included in this analysis (Table 2). Mixed linear models were fit to assess the decline in the
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percent predicted forced vital capacity (ppFVC) over time. Demographics, disease factors, autoantibodies, and ILD features
were included in the univariate mixed linear model; those achieving a p-value < 0.20 were included in the multivariable mixed
linear model. Patients were followed longitudinally, with survival as an endpoint identified using the National Death Registry
Index, reviewing death certificates, and hospital records.

Results: The 184 patients were an average of 53.2 [12.1] years old; the median [IQR] disease duration from the first non-
Raynaud’s phenomenon symptom was 1.8 [0.7, 4.8] years. SSc subtype was diffuse in 55.4% (n=102), limited in 32.6%
(n=60), overlap syndrome in 8.2% (n=15), and SSc sine scleroderma in 3.87% (n=7). Serologies were positive for anti-
topoisomerase I (ATA), anti-centromere and anti-RNA polymerase III in 31.4% (n=53/169), 10.4% (16/154) and 22.9%
(25/109) respectively. Mean ppFVC was 70.8 (18.9) and ppDLco 57.2 (20.8). Whole lung involvement (WLI%) of >20% on
visual read was found in 49.3% of subjects (74/150 (49.3%)) where quantification was available. Over a median of 4.9
(2.4, 6.8) years, 21 patients (11.4%) died. The ppFVC declined a mean of 0.28/year in the overall group (Figure 1). The pri-
mary cause of death was ILD (6/21, 28.6%); those who died in the first 2 years most often died from progressive ILD (4/6,
67%). Table 2 reports factors significantly associated with decline in ppFVC (columns 4 and 5) on univariate analyses, includ-
ing longer disease duration (ref. < median, P=0.0048), ATA positivity (ref. negative, P=0.0081), and WLI >20% (ref. 0-20%,
P=0.0484). In multivariate analysis (columns 6 and 7) the only statistically significant variable associated with decline in
ppFVC/ year was ATA positivity.

Conclusion: In a large single center cohort of SSc-ILD, ATA positivity is a risk factor for developing progressive SSc-
ILD, consistent with other SSc-ILD cohorts. Stratifying patients by survival demonstrates that lung function declines
dramatically in those who died within 2 years, whose main cause of death was progressive ILD. These data support
the growing need to identify risk factors for disease severity and risk for progression and to target intervention in
patients most likely to develop progressive SSc-ILD 1,2.References 1. Roofeh D, Lin CJF, Goldin JG, et al. Tocilizumab
Prevents Progression of Early Systemic Sclerosis Associated Interstitial Lung Disease. Arthritis Rheum. 2021:Online
Ahead of Print. 2. Roofeh D, Lescoat A, Khanna D. Treatment for systemic sclerosis-associated interstitial lung dis-
ease. Curr Opin Rheumatol. 2021;Publish Ah.
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Background/Purpose: Patients with systemic autoimmune rheumatic diseases (AIRDs) are considered more susceptible
to break through infection (BI) following vaccination due to their immunosuppressed status and associated co-morbid con-
ditions. Data on BI in patients with systemic sclerosis (SSc) is scarce. These patients are at higher risks of adverse outcomes
from COVID-19 due to high prevalence of interstitial lung disease and cardiovascular co-morbidities.
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Methods: Data on respondents with SSc, non-SSc AIRDs and healthy controls (HCs) was extracted from the COVAD data-
base, an international self-reported SurveyMonkey platform based online survey that captured respondent demographics,
comorbidities, AIRD characteristics, COVID-19 infection history, and COVID-19 Vaccination details. Fully vaccinated
patients (completed 2 doses of vaccine) who did not report COVID-19 prior to vaccination were included. BI was defined
as per the CDC definition. Frequency of BI, symptoms, duration of illness, and severity (hospitalization or supplementary oxy-
gen) were compared between the groups.

The survival analysis included Kaplan Meier curves with log-rank tests. Cox proportionate regression was used to assess the
association of age, gender, ethnicity and immunosuppressive drugs at the time of vaccination on BI.

Results:Of 10900 respondents in the COVAD database, 6836 fulfilling inclusion criteria [SSc (n=427), other AIRDs (n=2934)
and HCs (n=3475)] were analysed. BI were reported in 27 (6.3%) of SSc, 202 (6.9%) non-SSc AIRD and 560 (16.1%) of HCs
during a median follow up of 100 days (IQR: 60-137) since the first dose of vaccination.

The duration and symptomatology of BI is compared between the three groups in Table-1. Hospitalization [SSc:4 (14.8%);
HC:37 (6.61%); non SSc AIRD: 32(15.8%)] and the need for oxygenation [SSc:1 (25%); HC:17 (45.9%); non SSc AIRD:
13(40.6%)] were statistically same between the groups.

The incidence of BI in SSc was lower than that of HC, but comparable to non-SSc AIRD [Figure-1]. SSc had lower risk for BI
[Hazard ratio (HR): 0.56 (95%CI: 0.46-0.74)]. BIs were associated with age [HR: 0.98 (0.97-0.98)] but not ethnicities or
immunosuppressive drugs at the time of vaccination [Figure 2].
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Conclusion: Patients with SSc had lower risk for BI as compared to HC, but similar to that in non-SSc AIRD. This may indi-
cate that people with SSc and other AIRDs have continued to take effective precautions against contracting COVID-19.
Severity of BI was not different between groups. Advancing age, but not ethnicity or immunosuppressive medication were
associated with BIs.
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Background/Purpose: High resolution computed tomography (HRCT) is the gold standard for the diagnosis of systemic
sclerosis associated interstitial lung disease (SSc-ILD). Although there is agreement in performing HRCT as a screening test
at SSc diagnosis, some physicians do not regularly perform baseline HRCTs in all patients (Bruni et al, Clin Exp Rheumatol, in
press). In addition, it is unclear according to which criteria HRCTs should be repeated during the follow-up of baseline ILD
negative patients. We aimed to develop a risk score for the presence of SSc-ILD (the ILD-RISC score), to guide physicians
in ordering both baseline and follow-up HRCTs.

Methods: The steering board included six SSc-ILD experts, two research fellows and a patient research partner. Items for
regression analysis were selected according to face validity, feasibility, scientific background, and personal experience using
the nominal group technique. The prediction model for the presence of ILD was developed from baseline visits of SSc
patients from the six referral centers using multivariable logistic regression with backward selection. Patients were randomly
divided into derivation and validation cohorts consisting of 66% and 34% of patients respectively. Patients with missing data
in the selected covariates and in the ILD status were excluded. After identifying a cut-off favoring sensitivity >85% from the
ROC curve analysis, the derived ILD-RISC score was applied first in the validation cohort and then longitudinally in a cohort
of SSc patients with negative baseline HRCT.

Results: The steering board selected 13 variables deemed important in the identification of SSc-ILD: sex, age, disease dura-
tion from first non-Raynaud’s phenomenon symptom, skin subset, presence of esophageal symptoms, digital ulcers
(DU) ever, arthritis ever, smoking ever, increased inflammatory markers, NYHA functional class, SSc autoantibodies positiv-
ity, FVC% and DLCO%. Among 780/3240 patients fulfilling the inclusion criteria, 533 (43% ILD) and 247 (48% ILD)
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respectively constituted the derivation and the validation cohort. In the derivation cohort, a model including FVC%, DLCO%,
DU ever, age and SSc autoantibodies (Table 1A) showed an OR of 133.9 (95% CI 53.4-335.9) and an AUC of 79.1% (95%
CI 75.3-83.0%) for the presence of ILD on HRCT (Figure 1). An ILD-RISC score >=0.3 showed sensitivity of 85.6% and
specificity of 53.6%, which were replicated in the validation cohort (Table 1B). Among 819 patients with negative baseline
HRCT, 170 (20.8%) developed ILD during a 3.8+/-3.0 years follow up (1988 visits). Longitudinally, the ILD-RISC score
showed comparable sensitivity and specificity (Table 1B), resulting in almost 50% of visits (n=914/1809) in which the HRCT
could be correctly skipped following an ILD-RISC score < 0.3.

Conclusion: We developed and validated the ILD-RISC score to predict the presence of ILD at time of diagnosis and eval-
uated its performance during follow-up. The ILD-RISC may be useful in routine practice when resources for HRCTs might be
limited. Most importantly, it may help to decide when to order HRCTs at follow up, thus limiting unnecessary HRCTs and
reducing the burden for patients and institutions.
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Background/Purpose: The benefit of RTX has been suggested for interstitial lung disease (ILD) associated with connective
tissue disorders (CTD). Preliminary data have suggested that B cell depletion measured 2 weeks after the first RTX infusion
was predictive of short-term treatment response at 6 months in systemic sclerosis (SSc)-ILD. Our aim was to determine
whether the quality of B cell depletion was associated with therapeutic response to RTX in CTD-ILD.
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Figure 1: A, Individual CD19 counts measured prior to each RTX infusion. B, Median (with 95% confidence interval) CD19 counts in patients with
complete or incomplete B cell depletion; **** p<0.0001 by MannWhitney test. C, Course of CD19 during the observation period according to B cell
depletion. D, Course of FVC during the observation period according to B cell depletion; *p<0.05 and **p<0.01 vs baseline value by the Wilcoxon
matched pairs signed rank test. E, Course of DLCO during the observation period according to B cell depletion.

Table 1: Disease characteristics
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Methods: Retrospective monocentric study including all patients treated at least 1 year with RTX for SSc- or MCTD-ILD. The
observation period was defined by to the time from the first to the last RTX infusion. ILD was identified based on high-
resolution CT. The results of forced vital capacity (FVC) and carbon monoxide diffusion capacity (DLCO) were collected at
the time of the first RTX infusion, at month 12 and at the time of the last RTX infusion. B cell immunophenotyping was per-
formed the day of each RTX infusion (Aquios, Beckman Coulter). B cell depletion was defined by CD19 < 18/mL. The pri-
mary outcome was the absolute change from baseline of FVC (L) at 12 months and at the last RTX infusion according to B
cell depletion within the observation period. Secondary outcomes were the course of DLCO at the same time points accord-
ing to B cell depletion and the analysis of the % of good RTX responders at 12 months and at the last RTX infusion, defined
by at least 5% improvement in %FVC compared to baseline.

Results: 17 patients (12 SSc and 5 MCTD) were included, with a median age of 59 years and a median disease duration of
8 years (Table 1). The duration of RTX exposition was 45 months (95% CI 19-90 months), the median number of infusions
was 8/patient (95% CI 5-14) and the cumulative RTX dose was 7g (95% CI 5-14g). These parameters were similar in the
9 patients with complete B cell depletion (CD19: 15/ � L, 95% CI 13-18 / � L, Figure 1A-B) and the 8 patients with incomplete
B cell depletion (CD19: 50/ � L, 95% CI 26-126 / � L, Figure 1A-B). The absolute change from baseline of the FVC was differ-
ent according to B cell depletion during the observation period. In the subset of patients who maintained complete B cell
depletion (Figure 1C), median FVC increased from 2.58 L (95% CI 1.13-4.08 L) to 3.08 L (95% CI 1.34-4.64 L) at month
12 (p=0.004) and 3.22 L (95% CI 1.57-4.19 L) at the last RTX infusion (p=0.019) (Figure 1D). Conversely, in the subset of
patients with constant incomplete B cell depletion (Figure 1C), FVC initially increased from 2.04 L (95% CI 0.99-3.24 L) to
2.23 L (95% CI 0.83-3.35 L) at month 12 (p=0.039) before decreasing to 1.89 L (95% CI 1.00-3.24 L) (p=0.37) (Figure 1D).
The absolute change from baseline of DLCO did not significantly differ according to B cell depletion, but a trend was
observed for a more pronounced decrease of this parameter in patients with constant incomplete depletion. In addition,
The % of RTX responders was higher in the subset of patients who maintained complete B cell depletion at 1 year (8/9,
89% vs. 5/8, 63%) and at the last RTX infusion (7/9, 78% vs. 4/8, 50%).

Conclusion: These results highlight the importance of obtaining and maintaining B cell depletion to gain clinically relevant
efficacy of RTX in CTD-ILD. CD19 measurement at each infusion is a relevant tool to monitor RTX efficacy in daily practice.

Disclosure: J. Avouac, Galapagos, AbbVie, Lilly, Pfizer, Bristol Myers Squibb, Novartis, Fresenius-Kabi, Sanofi, San-
doz, Nordic Pharma, Biogen, Medac, Janssen, Roche-Chugai; R. Ghossan, None; O. Al Tabaa, None; A. Combier,
None; A. Steelandt, None; M. Thomas, None; Y. Allanore, Boehringer Ingelheim, Sanofi, Janssen, AbbVie/Abbott,
Menarini, Curzion, Medsenic, Prometheus, AstraZeneca.
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Background/Purpose: The Scleroderma Clinical Trials Consortium Damage Index (SCTC-DI) was developed to quantify
organ damage in patients with SSc. We assessed outcomes in the SENSCIS trial of nintedanib versus placebo in subgroups
by organ damage assessed using a modified version of the SCTC-DI.

Methods: The SENSCIS trial enrolled patients with SSc with first non-Raynaud symptom in the prior ≤7 years, extent of
fibrotic ILD on high-resolution computed tomography ≥10% and forced vital capacity (FVC) ≥40% predicted. Patients with
clinically significant pulmonary hypertension were excluded. Patients were randomized to receive nintedanib or placebo until
the last patient reached week 52 but for ≤100 weeks. The SCTC-DI captures damage attributable to SSc in 6 organ systems
(musculoskeletal and skin, vascular, respiratory, gastrointestinal, cardiovascular, renal). For use in this analysis, a modified
version of the SCTC-DI was developed in which items based on data that were not collected in the SENSCIS trial were
excluded, items that were exclusion criteria were given a score of 0 (not fulfilled) for all patients, and the two items relating
to joint contractures were merged. The modified version had a maximum total score of 43. We analyzed the rate of decline
in FVC (mL/year) and adverse events over 52 weeks in subgroups by modified SCTC-DI score (≤4 ([low], 5–10 [moderate],
≥11 [high]) at baseline. An exploratory interaction p-value was calculated to assess potential heterogeneity in the effect of
nintedanib versus placebo across these subgroups.

Results: Among 576 patients, 41.1%, 46.2% and 12.7% had low, moderate and high modified SCTC-DI scores, respec-
tively, at baseline. The extent of fibrosis on HRCT and the degree of lung function impairment were greater in patients with
high SCTC-DI scores than in patients with moderate scores, and greater in patients with moderate scores than low scores.
In the placebo group, the rate of decline in FVC over 52 weeks was similar across the subgroups by modified SCTC-DI score
(Figure). The effect of nintedanib on reducing the rate of FVC decline was numerically greater in patients with a low modified
SCTC-DI score compared to patients with a moderate or high score, but the interaction p-value did not indicate heteroge-
neity (difference) in the effect of nintedanib across the subgroups (p=0.66). The adverse event profile of nintedanib was sim-
ilar across the subgroups, but the proportion of patients with serious adverse events was greater in nintedanib-treated
patients with a high modified SCTC-DI score than in those with a low or moderate score (Table).
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Conclusion: Patients in the SENSCIS trial had varying severities of organ damage based on a modified version of the SCTC-DI.
Nintedanib had a consistent effect on reducing the rate of FVC decline over 52 weeks across subgroups based on organ damage.

Disclosure: J. Pope, AbbVie/Abbott, Bristol-Myers Squibb(BMS), Eli Lilly, merk, Roche, Seattle Genetics, UCB, Acte-
lion, Amgen, Bayer, Eicos Sciences, Emerald, Gilead, Janssen, Novartis, Pfizer, Sandoz, Sanofi, Boehringer Ingelheim;
S. Proudman, Janssen, Boehringer-Ingelheim; W. Stevens, Boehringer Ingelheim; J. Henes, Boehringer Ingelheim;
R. Simonovska, Boehringer Ingelheim - mainanalytics;M. Alves, Boehringer Ingelheim; Y. Allanore, Boehringer Ingel-
heim, Sanofi, Janssen, AbbVie, Menarini, Curzion, Medsenic, Prometheus, AstraZeneca.
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Background/Purpose: The clinical importance of nailfold capillaroscopy (NFC) has grown since its inclusion in the 2013
ACR/EULAR Classification Criteria for systemic sclerosis (SSc), yet few centers have expensive video NFC systems, and
dermatoscope evaluations have limited sensitivity for abnormality detection. Dinolite™ (AF4515-N2UT) offers a handheld,
inexpensive, and convenient method for in-clinic NFC images at 200x magnification (Fig. 1). We piloted the clinical utility of
Dinolite NFC in patients with SSc.

Methods: Patients who fulfilled ACR/EULAR 2013 SSc Classification Criteria with Raynaud phenomenon (RP) symptoms
(n=15) and healthy controls (HC) (n=14) were recruited to this prospective pilot study. Dinolite NFC was performed for bilat-
eral fingers, excluding the thumb, in the clinic. Two adjacent 1mm images in the middle of the nailfold were captured and
analyzed for each finger (Fig. 2). First, a blinded assessor classified NFC as “normal” or “abnormal” based on the presence
or absence of the “scleroderma pattern” as previously described. Second, the prevalences of specific NFC morphological
abnormalities were recorded (Table 1). Lastly, the distal capillary row was analyzed using Dinolite measurement software
to calculate per linear mm, 1) Mean semi-quantitative score (0 = no changes, 1 = ≤ 33%, 2 = 34–66%, 3 = ≥ 67%) for pro-
portion of capillary alterations/reductions consistent with scleroderma pattern, and 2) Mean capillary density. Patients com-
pleted the newly developed RP patient-reported outcome, the Assessment of Systemic Sclerosis – Associated Raynaud
Phenomenon (ASRAP) questionnaire (range 20-80, with higher scores indicating worse symptoms). Descriptive statistics,
Fischer exact tests, Spearman’s Rho coefficient, and Wilcoxon rank-sum tests were performed using Stata, v.17.0, College
Station, TX.
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Results: Patients with RP and HC, respectively, were predominantly white (n=10, 67% vs. n=10, 71%) women (n=13,
87% vs. n=13, 93%) with a median (IQR) age of [59 (49-64) vs. 48 (39-57)]. Scleroderma NFC pattern was more prev-
alent in SSc compared to HC (87% vs. 0%, p< 0.001). Mean semi-quantitative score in SSc was 1.88 compared to
0 in HC (p< 0.001). Mean capillary density measured per linear mm was lower in SSc compared to HC (5.5 vs. 9.3,
p< 0.001). Prevalence of various specific NFC abnormalities tended to be higher in SSc compared to HC (Table 1) with
significantly more dilated capillaries, meandering capillaries, neoangiogenesis, giant capillaries, and capillary drop-out in
SSc. Among SSc patients, mean (SD) ASRAP score was 53.2±11.9 and correlated significantly with mean semi-
quantitative score (rho 0.59, p=0.02).

Conclusion: SSc patients have more NFC abnormalities and lower mean capillary densities than HC as assessed
using Dinolite. More NFC abnormalities (mean semi-quantitative score) as assessed using Dinolite are present in
SSc-RP who reported worse RP symptoms as assessed by the ASRAP instrument. Future work includes a larger lon-
gitudinal study with greater diversity to investigate associations between NFC abnormalities, ASRAP scores, and char-
acteristics including disease duration and subtype, presence of digital ulcerations, medications, and laboratory
parameters.

Disclosure: K. Madathanapalli, None; A. Williams, None; B. Gunes, None; F. Wilson, Amgen, Boeringher-Ingelheim,
Vifor Pharma, Whoop, AstraZeneca; J. Pauling, None; R. Domsic, None; L. Yu, None; M. Hinchcliff, Kadmon.
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Background/Purpose: Scleroderma renal crisis (SRC) is a rare complication in patients with systemic sclerosis (SSc), char-
acterized by accelerated hypertension and acute kidney injury. ACE inhibitors (ACEI) are known to improve outcomes in
SRC. However, the mortality remains high even in the post-ACEI era. There are limited data on clinical characteristics and
long-term outcomes in patients with SRC about timing of initiation of therapy and causes of death. We evaluated the effect
and timing of treatment on long-term outcomes in patients with SRC.

Methods:We screened 401 adult patients with SSc (fulfilling 2013 ACR/EULAR criteria) in our institution from 2004 to April
2022, of which 27 patients satisfied the diagnosis of SRC, as defined by Steen et al.1 Data on patient demographics, clinical
presentation, serology, time to initiation of therapy, and type of therapy were collected. The following outcomes were
included: mortality, initiation of dialysis, and renal recovery. Follow-up was censored on April 25th, 2022. Categorical mea-
sures were summarized with frequency (%). Continuous measures were expressed as mean (SD) and analyzed with two-
sample t-tests. To compare outcomes with timing of therapy, hazard ratios and Cox proportional hazard models were uti-
lized. All tests were two-sided, assuming an alpha level of 0.05.

Results: Our cohort included 27 patients of which two patients had normotensive renal crisis. Baseline characteristics, clin-
ical features and disease course of patients with SRC are shown in Table 1. Dialysis was initiated for 52% of patients (14/27),

Baseline characteristics, clinical features, and disease course of patients with SRC
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whereas three patients did not want dialysis. Patients who were started on ACEI >48 hours after onset of symptoms were
more likely to require dialysis (75.6% vs 16.7%, p=0.023), whereas it did not affect survival probability (Figure). Renal recov-
ery was noted in eight (30.8%, n=26), whereas three patients had a relapse, and one patient went on to have a renal trans-
plant. Time to renal recovery was noted to be 4.08 (4.82,SD) months. The overall mortality rate was 70% (19/27), while two
patients were lost to follow up. Data on timing of death after diagnosis of SRC, causes of death, and associated clinical man-
ifestations are shown in Table 2.

Conclusion: Early (< 48 hours) initiation of ACEI in patients with SRC significantly reduced the need for dialysis,
although it did not affect mortality. Despite treatment with ACEI, all-cause mortality after SRC remains high.Reference:
1. Steen VD, Medsger TA. Long-Term Outcomes of Scleroderma Renal Crisis. Ann Intern Med. 2000;133:600–603.

Disclosure: A. Patel, None; C. Zhang, None; S. Chatterjee, None.

One, two and five year mortality rates and causes of death after SRC diagnosis; Interstitial lung disease (ILD), Pulmonary arterial hyperten-
sion (PAH)

Survival plot by time to initiation of therapy
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Background/Purpose: In the randomized placebo-controlled SENSCIS trial in patients with SSc-ILD, nintedanib reduced
the rate of decline in forced vital capacity (FVC) (mL/year) over 52 weeks by 44%, with adverse events that were manageable
for most patients. SENSCIS-ON is an open-label extension study investigating adverse events and decline in FVC in patients
with SSc-ILD treated with nintedanib over the longer term.

Methods: In the SENSCIS trial, patients received nintedanib or placebo until the last patient reached week 52 but for
≤100 weeks. Patients with SSc-ILD who completed the SENSCIS trial or a drug–drug interaction (DDI) study of nintedanib
and oral contraceptive in which female patients with SSc-ILD received nintedanib for ≥14 days to approximately 28 days
were eligible to enter SENSCIS-ON. We analyzed adverse events and changes from baseline in FVC (mL) over 148 weeks
in patients who received nintedanib in SENSCIS and continued nintedanib in SENSCIS-ON (“continued nintedanib” group)
and in patients who received placebo in SENSCIS or who received nintedanib for ≤28 days in the DDI study (“initiated
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nintedanib” group). Analyses were descriptive. Analyses of FVC were based on observed data available at the respective
time-point.

Results: The continued nintedanib group comprised 197 patients and the initiated nintedanib group comprised 247 patients
(231 from SENSCIS, 16 from the DDI study). In these groups, respectively, mean (SD) FVC at the start of SENSCIS-ON was
2379 (754) mL and 70.4 (18.1) % predicted and 2443 (814) mL and 70.8 (17.9) % predicted. In total, 126 (64.0%) and
125 (50.6%) patients in the continued nintedanib and initiated nintedanib groups, respectively, were still receiving nintedanib
at week 148 of SENSCIS-ON. Diarrhea was the most frequent adverse event (Table). Serious adverse events were reported
in 76 (38.6%) patients in the continued nintedanib group and 95 (38.5%) patients in the initiated nintedanib group. Among
patients who continued nintedanib and initiated nintedanib, respectively, 53 (26.9%) and 148 (59.9%) had ≥1 dose reduc-
tion and 72 (36.5%) and 131 (53.0%) had ≥1 treatment interruption. Adverse events led to discontinuation of nintedanib in
29 (14.7%) patients in the continued nintedanib group and 72 (29.1%) patients in the initiated nintedanib group. Mean
(SE) changes in FVC from baseline to week 148 of SENSCIS-ON were −189.1 (29.5) mL in the continued nintedanib group
and −126.4 (26.4) mL in the initiated nintedanib group (Figure).

Conclusion: The safety profile of nintedanib over 148 weeks of SENSCIS-ON was consistent with that reported in the SEN-
SCIS trial, characterized mainly by gastrointestinal events that were manageable for most patients. These results support the
potential use of nintedanib in the long-term treatment of patients with SSc-ILD.
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Background/Purpose: Cardiac disease in systemic sclerosis (SSc) may be primary or secondary to coronary artery dis-
ease, pulmonary, or renal disease. The prevalence of the primary cardiomyopathy of SSc is unknown. Cardiovascular mag-
netic resonance imaging (CMR) can help accurately determine the presence of, and the cause of cardiomyopathy. We aimed
to study the prevalence, the CMR features, and the prognostic implications of the primary cardiomyopathy of SSc.

Methods:We performed a retrospective cohort study of consecutive patients with SSc meeting the 2013 ACR/EULAR clas-
sification criteria who had a clinical CMR for suspected cardiac involvement between 2005 and 2020 at our institution. We
defined the primary cardiomyopathy of SSc based on a recent systematic literature review and preliminary data-driven,
expert consensus-based definition proposed under the auspices of the World Scleroderma Foundation and the Heart Fail-
ure Association of the European Society of Cardiology. We investigated the prevalence and the CMR features of the primary
cardiomyopathy of SSc, and its association with the long-term incidence of death or major adverse cardiac events (MACE):
heart failure hospitalization, ventricular assist device implantation, heart transplantation, and sustained ventricular
tachycardia.

Results: Of 130 patients with SSc who had CMR at a median of 3.6 years after diagnosis, 80% were women, the median
age was 58 years, 28% had diffuse cutaneous SSc, 34% had pulmonary arterial hypertension, and 54% had interstitial lung
disease. On CMR, 22% had an abnormal left ventricular ejection fraction (LVEF), and 40% had late gadolinium enhancement
(LGE). Based on abnormal LVEF and/or LGE not attributable to other causes and/or complications, the prevalence of the pri-
mary cardiomyopathy of SSc was 21%. A third of these patients had a distinct LGE phenotype which was widespread
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subendocardial LVLGE in a pattern that always involved the lateral segments, but in some cases, also extended to other
segments, without respecting coronary artery territory distributions, and sometimes also involving the right ventricular
aspect of the septum, and the right ventricular free wall. Over a median follow-up of 3.6 years after the CMR, patients with
the primary cardiomyopathy of SSc had a greater incidence of death or MACE on Kaplan-Meier analyses (log-rank
p=0.035). On multivariable Cox proportional hazards regression analyses, the primary cardiomyopathy of SSc was indepen-
dently associated with greater long-term death or MACE after adjustment for age, pulmonary hypertension, interstitial lung
disease, and renal dysfunction (hazard ratio 2.01; 95% confidence interval 1.03-3.92; p=0.041).

Prevalence, CMR features, and prognostic implications of the primary cardiomyopathy of SSc. Top – Prevalence of the primary cardiomyopathy of
SSc. Middle – CMR features of the primary cardiomyopathy of SSc. Bottom – Prognostic implications of the primary cardiomyopathy of SSc.
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Conclusion: Among consecutive patients with SSc meeting the 2013 ACR/EULAR classification criteria who had clinical
CMR for suspected cardiac involvement, the prevalence of the primary cardiomyopathy of SSc was 21%. The primary car-
diomyopathy of SSc was independently associated with a greater long-term incidence of death or MACE.

Disclosure: s. Chhikara, None; A. Kanda, None;m. Ismail, None; F. Ogugua, None; R. Rouf, None; k. Ismail, None;
P. Bawaskar, None; J. Molitor, EICOS Sciences, Aisa Pharma, Inc, Aria CV Inc., Talaris therapeutics;
C. Shenoy, None.
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Background/Purpose: Some gastrointestinal (GI) and nutritional factors are associated with the presence of interstitial lung
disease related to systemic sclerosis (SSc-ILD). However, there are many unexplored GI risk factors for the presence of SSc-
ILD which could be potentially revealed by machine learning algorithms (ML). Therefore, the aim of our study was to identify
GI related risk factors for the presence of SSc-ILD using ML based on decision trees (DT).

Methods: Data of the last follow-up visit from consecutive patients fulfilling the 2013 ACR/EULAR SSc classification criteria
recorded in our local EUSTAR registry was analyzed.

The study outcome was the presence of SSc-ILD on high-resolution computed tomography.

Two sets of predictors were identified based on their potential association with GI. The first set contained the following vari-
ables available in the EUSTAR registry: esophageal symptoms (dysphagia and reflux), stomach symptoms (early satiety,
vomiting), intestinal symptoms (diarrhea, bloating and constipation), malabsorption syndrome, body mass index (BMI) and
proton pump inhibitor (PPI) therapy and calcium channel blocker (CCB) therapy. In the second set, we replaced the first
three EUSTAR variables of the first set with the scales of the UCLA Gastrointestinal Tract Questionnaire 2.0 (UCLA-GIT).
Of these two sets, the most important variable was selected using three different DT-based algorithms: recursive partitioning
and regression trees (RPART), random forest (RF), and gradient boosting machines (GBM).

The selected variables were eventually integrated with established predictors for presence of SSc-ILD (diffuse cutaneous
subset, anti-Scl-70 positivity, male sex, forced vital capacity [FVC%] and diffusion capacity of the lung for carbon
monoxide-single breath [DLCO-SB%]) into final prediction models for SSc-ILD using RPART, RF and GBM respectively.
Their performance was evaluated by C-statistics. The importance of the newly detected predictor was assessed by variable
importance plots (VIPs).
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Results: We included in our study 334 patients. The median age was 61 [IQR: 50-69] years, 59 (17.7%) were males and
266 (79.6%) had limited cutaneous SSc. Median BMI was 23 [IQR: 21-26] kg/m2, 133 (39.8%) of the patients had SSc-
ILD, median FVC% 93 [IQR: 81-105] and DLCO-SB% 72.5 [56-84]. Of the UCLA-GIT scales the highest score was for the
distension/bloating with a value of 0.50 [IQR: 0-1.24]. Regarding medications, 167 (50%) patients were exposed to PPI
and 39 (11.7%) to CCB.

The BMI was deemed by all three algorithms as the most important predictor of SSc-ILD among both sets of GI related vari-
ables (Fig. 1A-F). The final model, which included established risk factors for presence of ILD and the BMI, supported the
importance of BMI in predicting the SSc-ILD (Fig 1 G-I). The VIPs obtained by GBM ranked the BMI as the most important
predictor. A lower BMI was associated with presence of SSc-ILD (C-statistics for the RPART, RF and GBM models were
0.79, 0.70 and 0.76, respectively, corresponding to a fair accuracy).

Conclusion: A lower body mass index is a novel promising factor signalizing the presence of SSc-ILD and might helpful for
enrichment for future clinical trials design.

Disclosure: A. Garaiman, None; C. Mihai, Boehringer-Ingelheim, Mepha, MEDTalks, Roche, Janssen; R. Dobrota,
Pfizer, Actelion, Boehringer-Ingelheim; c. bruni, Boehringer-Ingelheim, Eli Lilly; M. Elhai, Bristol-Myers Squibb(BMS),
Janssen; S. Jordan, None; L. Stamm, None; A. Hoffmann-vold, Boehringer-Ingelheim, Actelion, Janssen, Roche,

Feature selection by RPART, RF and GBM from the two list of predictors. Panels A-C, feature selection from the EUSTAR predictors by RPART,
RF and GBM respectively. Panels D-F, feature selection from the UCLA-GIT predictors by RPART, RF and GBM respectively. Variable importance
in the final model (panels G-I) Abbreviations: BMI, body mass index; CCB, calcium channel blocker; DLCO/SB, single-breath diffusing capacity of
the lung for CO; FVC%, forced vital capacity predicted; GBM, gradient boosting machines; mRSS, modified Rodnan skin score; PPI, proton pump
inhibitor; RPART, Recursive Partitioning Trees, RF, Random Forest; SSc, systemic sclerosis, SSc-ILD, interstitial lung disease related to systemic
sclerosis; UCLA-GIT, UCLA Scleroderma Clinical Trials Consortium Gastrointestinal Tract 2.0.
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eron, Alcimed, Altavant Sciences, AnaMar, Arxx, AstraZeneca, Blade Therapeutics, Bayer, Corbus Pharmaceuticals,
CSL Behring, Galapagos, Glenmark, Horizon, Inventiva, Lupin, Miltenyi Biotec, Merck/MSD, Prometheus Biosciences,
Redx Pharma, Roivant, Sanofi, Topadur, Pfizer, Janssen, Medscape, Patent issued “mir-29 for the treatment of sys-
temic sclerosis” (US8247389, EP2331143), FOREUM Foundation, ERS/EULAR Guidelines, EUSTAR, SCQM (Swiss
Clinical Quality Management in Rheumatic Diseases), Swiss Academy of Medical Sciences (SAMW), Hartmann Müller
Foundation; M. Becker, Amgen, Bayer, Mepha, Novartis, Vifor, Novartis Foundation.

Abstract Number: 1534

Blood Flow Assessment of Digital Arterioles and Capillaries in Systemic
Sclerosis Patients Using Ultra-high Resolution Doppler Ultrasounds

Pietro Francesco Bica1, Riccardo Picasso2, Federico Pistoia2, Federico Zaottini2, Sara Sanguinetti2, Francesca Bovis3,
Marta Ponzano3, Carmen Pizzorni1, sabrina Paolino1, Alberto Sulli1, Emanuele Gotelli1, Carlo Martinoli2 and Maurizio
Cutolo1, 1Laboratory of Experimental Rheumatology and Academic Division of Clinical Rheumatology, Department of
Internal Medicine, University of Genova, IRCCS San Martino Polyclinic Hospital, Genova, Italy, 2Department of Health
Sciences (DISSAL), University of Genova, Genova, Italy - IRCCS San Martino Polyclinic Hospital, Genova, Italy,
3Department of Health Sciences (DISSAL), University of Genova, Genova, Italy

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: (1518–1542) Systemic Sclerosis and Related Disorders – Clinical Poster II
Session Type: Poster Session C
Session Time: 1:00PM–3:00PM

Background/Purpose: Systemic sclerosis (SSc) is a chronic connective tissue disease, characterized by the early occur-
rence of vasculopathy [1], easily detected by nailfold videocapillaroscopy (NVC) [2]. Newly-developed Doppler techniques
enable the sampling of slow vascular flows and the extrapolation of spectral parameters in both arterioles and capillaries,
thanks to specific motion-suppression algorithms that isolate and eliminate clutters [3]. Aim of the study was to investigate
the peripheral vascular bed of SSc patients at the level of their fingers, using ultra-high frequency ultrasounds (US 33-9
MHz), looking for any correlations with NVC scleroderma patterns [4].

Methods: Fingers of both hands of 33 SSc patients and 34 healthy controls (CNT) were evaluated with an ultra-high fre-
quency US machine, equipped with 33-9 MHz (frequency band for Doppler imaging, 10-18 MHz) and 18-5 MHz (frequency
band for Doppler imaging, 5-11 MHz) transducers. Proximal Resistive Index (PRI) and Peak Systolic Velocity (PSV) were cal-
culated at the level of the second interdigital artery; moreover, the Distal Resistive Index (DRI) was calculated performing
Doppler spectral analysis at the level of the nailfold arteriole of the third finger. The nailfold blood flow was initially investigated
in a longitudinal plane, placing the 33-9 MHz probe on the dorsal side of the middle and distal phalanxes of the third fingers.
NVC examination was performed no more than a month earlier US evaluation to detect scleroderma patterns (“early” –

4 patients, “active” – 14 patients, “late” – 8 patients, “like” – 7 patients).

Results: SSc patients showed a significantly slower PSV (8.38±3 cm/s vs 11.14±4.5 cm/s, p=0.005) and a higher DRI (0.65
±0.14 vs 0.57±0.11, p=0.01) than CNT. No differences were found between PRI values of SSc patients and CNT (0.76
±0.11 vs 0.73±0.12, p=0.35). The NVC subgroup analysis did not show any significant difference, when different sclero-
derma patterns (“early”, “active”, “late” and “like”) were correlated to PRI, DRI and PSV of SSc patients.

Conclusion: The spectral Doppler analysis of the blood flow of digital small arterioles and capillaries, using ultra-
high frequency US transducers, allow to investigate the anomalies of microvasculature of SSc patients. Of note, these
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alterations could be missed when Doppler examination is performed using lower Doppler frequencies and/or at a more prox-
imal level.

NVC seems to provide different information than high-resolution US and the association of the two techniques could repre-
sent an important evolution in the study of SSc microcirculation.

References: 1. Cutolo M et al. Expert Rev Clin Immunol. 2019;15:753-764. 2. Cutolo M et al. Nat Rev Rheumatol.
2021;17:665-677. 3. Schioppo T et al. Microvasc Res. 2019;122:125-130. 4. Smith V et al. Autoimmun Rev.
2019;18:102394.
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Background/Purpose: Scleroderma (SSc) Heart Involvement (SHI) is an under recognised complication of SSc and may
manifest as arrhythmias or sudden cardiac death(SCD). The incidence of SCD in Australia is approximately 35-89 per
100,000 (1) however there is limited data in SSc to date. We sought to determine the incidence of SCD, arrhythmias and
conduction abnormalities in SSc.

Methods: We searched MEDLINE and EMBASE to March 2022. English language studies reporting the incidence of SCD,
arrhythmias and electrocardiography (ECG) abnormalities in adults with SSc were included. We excluded small case series
(< 10 participants), reviews, letters or commentaries. Meta-analysis was performed using Stata 17.0.

Results: Of 1651 potentially relevant records, 79 studies were included involving 12553 individuals. Ten studies included
cohorts with diagnosed/suspected SHI, 20 without SHI, and 49 cohorts unselected for SHI. Forty five studies were cross
sectional, 30 cohort, 2 case control and 1 case series. Twenty two studies involved a comparator group. All studies were
at moderate-high risk of bias. Significant heterogeneity was identified in methodology and outcome.
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SCD occurred in 12% of known SHI (n=5 studies, 95%CI 2-22%, I2 90%), 3% of unselected participants (n=5, 95%CI
0-10%, I2 91%) and 7% of those without diagnosed SHI (n=1, 95%CI 2-21%) (Figure 1). Despite this, from limited controlled
data, there was no significantly increased prevalence of arrhythmias or ECG abnormalities in SSc (Table 1). This may reflect
inherent difficulties in pooling low quality, heterogenous, observational data.

Resting ECGs were abnormal in 69% of those with SHI (n=2, 95% CI 61-78%) and 40-47% of unselected cohorts or those
without diagnosed SHI. Non-specific ST-T changes were present in 31% of those with SHI (n=2, 95%CI 19-43%), and
9-15% of those without SHI and unselected cohorts. Conduction block was seen in 14-37% of unselected cohorts or those
without SHI (no SHI data).

Non sustained ventricular tachycardia (NSVT) occurred in 18% with SHI (n=4, 95%CI 3-34%, I2 76%), 9% without SHI (n=7,
95%CI 5-12%, I2 41%) and 7% of unselected cohorts (n=10, 95%CI 4-9%, I2 23%) (Figure 2A). Atrial fibrillation
(AF) incidence was similar in those with or without SHI. Premature ventricular complexes (PVC) were seen in 67% with SHI
(n=1, 95%CI 47-82%), 66% without SHI (n=2, 95%CI 59-74%) and 55% of unselected cohorts (n=5, 95%CI 35-75%, I2

94%) (Figure 2B). Frequent PVC ( >1000/24h) occurred in 70% with SHI (n=1, 95%CI 40-89%) versus 6% without SHI
(n=2, 95%CI 0-11%). PVC pairs were more common in those with SHI.

Figure 1: Pooled frequency of sudden cardiac death in SSc. Abbreviations: ES - effect size, SHI - systemic sclerosis heart involvement, SSc - sys-
temic sclerosis. NB: "SHI" refers to participants selected as having definite/suspected SHI including abnormal cardiac investigations, arrhythmias,
or cardiac symptoms/signs. "No SHI" refers to participants selected as not having any features of SHI. "Unselected" participants refers to cohorts
where SHI status was not specified or there were a mixture of participants with/without abnormal cardiac investigations/symptoms/signs.
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Conclusion: The incidence of SCD in SSc is estimated at 5-12%; substantially higher than the general population.
Arrhythmias including NSVT and PVC are common in SSc with and without diagnosed SHI. Identification of risk factors for
SCD through imaging and monitoring technologies may help identify patients at risk patients with SSc1. Wong CX,

Table 1: Pooled Prevalence of each outcome, by subgroup NB: "SHI" refers to participants selected as having definite/suspected SHI including
abnormal cardiac investigations, arrhythmias, or cardiac symptoms/signs. "No SHI" refers to participants selected as not having any features of
SHI. "Unselected" participants refers to cohorts where SHI status was not specified or there were a mixture of participants with/without abnormal
cardiac investigations/symptoms/signs. Unselected participants refers to a group with SSc who were not selected as having SHI (definite or sus-
pected) or other relevant cardiac signs or symptoms, or as not having SHI, or where S *I2 values on able to be calculated where >3 studies avail-
able to pool. Abbreviations: AF – atrial fibrillation; CI – confidence interval; ECG – electrocardiography; LBBB – left bundle branch block; NOS – not
otherwise specified; NSVT – nonsustained ventricular tachycardia; PAC – premature atrial complexes; PVC – premature ventricular complexes;
RBBB – right bundle branch block; SSc – systemic sclerosis; SVT – supraventricular tachycardia.
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Figure 2: Prevalence of NSVT and PVC on Holter Monitoring in SSc. Abbreviations: ES - effect size, NSVT - nonsustained ventricular tachycardia,
PVC - premature ventricular complex, SHI - systemic sclerosis heart involvement, SSc - systemic sclerosis. NB: "SHI" refers to participants
selected as having definite/suspected SHI including abnormal cardiac investigations, arrhythmias, or cardiac symptoms/signs. "No SHI" refers
to participants selected as not having any features of SHI. "Unselected" participants refers to cohorts where SHI status was not specified or there
were a mixture of participants with/without abnormal cardiac investigations/symptoms/signs.
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Background/Purpose: Short disease duration is a well known predictor for progressive systemic sclerosis-associated
interstitial lung disease (SSc-ILD), but studies assessing ILD progression in later disease stages are lacking. To individually
tailor management of ILD in SSc patients in clinical practice it is, however, of high importance to understand disease behav-
iour also in patients with late stage disease. The objective was to analyse ILD progression in SSc-ILD patients from the
EUSTAR cohort segregated by subgroups of disease duration.

Methods: We segregated SSc-ILD patients into four categories of disease duration (≤3 years, >3-≤7 years, >7-≤15 years
and >15 years after onset of Raynaud’s phenomenon). We assessed progressive ILD, defined as absolute forced vital
capacity (FVC) decline >10% or FVC decline ≥10% and FVC decline 5–10% and diffusing capacity of the lungs for carbon
monoxide (DLCO) decline ≥15% (composite decline) over the first and second 12+/-3 months period after first registration
(baseline) into EUSTAR. Clinical characteristics, pulmonary involvement, treatment at first registration and ILD progression
were evaluated by descriptive statistics.

Results: In total, 2258 SSc-ILD patients were included, with 469 (20.8%) having a disease duration ≤3 years, 550 (24.4%)
between >3-≤7 years, 752 (33.3%) between >7-≤15 years and 488 (21.6%) of >15 years (Table). Baseline characteristics
and treatment patterns differed between the four subgroups, with more younger male patients with diffuse cutaneous
SSc, anti-topoisomerase I antibody and higher Rodnan skin score having ≤3 years disease duration (Figure 1). Lung function
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with FVC and DLCO were similar between the four groups (Table). Notably, in the first and second 12+/-3 months periods
after first registration in the EUSTAR database, there were no significant difference in FVC decline >10% or composite
FVC and DLCO decline within the four subgroups. For example, patients with disease duration >7-≤15 years and >15 years
frequently showed disease progression of FVC >10%: 41/347 (11.8%) and 32/228 (14%) compared to 38/244 (15.6%) and
33/273 (15.6%) for disease duration ≤3 years and >3-≤7 years (P=0.529), respectively (Figure 2).

Table. Demographics and baseline clinical characteristics of EUSTAR patients

Figure 1: Factors associated with ILD progression segregated by disease duration
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Conclusion: It was long believed that ILD burned out in late disease stages. In our analysis of ILD progression by four dis-
ease duration categories, we showed that ILD frequently progressed also in late disease stages. This has important implica-
tions for clinical practise, as SSc patients need to be regularly monitored for ILD progression independent of disease
duration.

Disclosure: A. Hoffmann-Vold, Boehringer-Ingelheim, Janssen, Eli Lilly, Merck/MSD, Roche; C. Brunborg, None;
P. Airò, Bristol-Myers-Squibb, Boehringer Ingelheim, Roche, Jannsen, CSL Behring; L. Ananyeva, Boehringer-Ingel-
heim; L. Czirj�ak, Boehringer Ingelheim, Actelion, MSD, Novartis, Pfizer; S. Guiducci, None; E. Hachulla, GSK,
Roche-Chugai, Johnson & Johnson, Boehringer Ingelheim, CSL Behring, Sanofi Genzyme; M. LI, None; C. Mihai,
Boehringer-Ingelheim, Mepha, MEDTalks, Roche, Janssen; G. Riemekasten, Boehringer Ingelheim; P. Sfikakis, Pfi-
zer, AbbVie/Abbott, Novartis, Amgen, Janssen, Boehringer-Ingelheim, Celgene, Eli Lilly;G. Valentini, Boehringer Ingel-
heim, Sanofi/BMS; O. Kowal-Bielecka, CSL Behring, Boehringer Ingelheim, Gilead, Novartis, Abbvie, Janssen-Cilag,
Medac, MSD, Roche; Y. Allanore, Boehringer Ingelheim, Sanofi, Janssen, AbbVie, Menarini, Curzion, Medsenic, Pro-
metheus, AstraZeneca; O. Distler, AbbVie/Abbott, Amgen, GlaxoSmithKlein(GSK), Novartis, Roche, UCB, Kymera,
Mitsubishi Tanabe, Boehringer Ingelheim, 4P-Pharma, Acceleron, Alcimed, Altavant Sciences, AnaMar, Arxx, AstraZe-
neca, Blade Therapeutics, Bayer, Corbus Pharmaceuticals, CSL Behring, Galapagos, Glenmark, Horizon, Inventiva,
Lupin, Miltenyi Biotec, Merck/MSD, Prometheus Biosciences, Redx Pharma, Roivant, Sanofi, Topadur, Pfizer, Jans-
sen, Medscape, Patent issued “mir-29 for the treatment of systemic sclerosis” (US8247389, EP2331143), FOREUM
Foundation, ERS/EULAR Guidelines, EUSTAR, SCQM (Swiss Clinical Quality Management in Rheumatic Diseases),
Swiss Academy of Medical Sciences (SAMW), Hartmann Müller Foundation.

Figure 2: Number of ILD progressors segregated by disease duration
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Background/Purpose: In the current work, we used a mass spectrometry based proteomics workflow to analyze isolated
plasma microvesicles from systemic sclerosis (SSc) patients and from controls to search for biomarkers showing diagnostic
and prognostic potential and correlation with disease severity and co-morbidities. SSc is a heterogenic autoimmune con-
nective tissue disease affecting the skin and inner organs. High degree of morbidity and increased mortality is associated
with the disease. Early diagnosis is crucial for intervening therapy. Yet, diagnosis as well as prognosis may be a challenge
in systemic sclerosis and therapy may only delay—but not stop—the progression of the disease.

Methods:Microvesicles were isolated from 1mL citrate plasma by ultracentrifugation (20,000xg, 30 min) followed by super-
natant removal, addition of PBS and repeated ultracentrifugation to wash out plasma proteins (in total 4 washes). The final
pellet was mixed with 8 M urea with DTT and IAA and digested using eLysC and trypsin. A fixed volume aliquot (approx.
500 ng peptides) were loaded onto EvoTips and analyzed using an Exploris 480 system equipped with an EvoSep LC-sys-
tem. Peptides were eluted using a 45 min gradient and analyzed by data independent acquisition covering peptides in the
range from 361-1033 Da. Collected RAW-files were analyzed using Spectronaut v16 using MS2 fragment intensities for
quantification. Subsequent data analysis were performed using Perseus and R-studio.

Results: Thirty-eight plasma samples from patients diagnosed with scleroderma were compared with 25 samples collected
from age and sex matched healthy controls. In total, almost 3000 proteins were quantified demonstrating the power of iso-
lating microvesicles from plasma samples in order to obtain high analytical depth despite the challenges associated with the
high dynamic range spanned by plasma proteins. After excluding 3 samples with less than 1750 proteins quantified, and
removal of proteins quantified in less than 70 % of all samples, the dataset still included 2690 quantified proteins which were
subject for further analysis. Among these proteins 752 proteins showed significantly differential abundance between patient
and control samples. Review of published literature on biomarkers for SSc resulted in a list of 67 putative protein biomarkers
in plasma. Among these 23 of the putative biomarkers were also quantified in the current dataset and the data showed sig-
nificant differences in abundance between SSc patients and controls for 12 of these proteins. Among the proteins showing
significant differential abundance were thrombospondin-1, thrombospondin-4, cartilage oligomeric matrix protein and
CD47. This is particularly interesting as these proteins are part of a tight protein network involved in synthesis of NO. NO
and associated downstream signaling is important for vasodilation of the small capillaries and is associated with Raynaud’s
phenomenon - a symptom often observed years before diagnosis of systemic scleroderma.

Conclusion: The study gives insight into pathogenic processes in SSc as manifested in plasma and expand the panel of
SSc biomarkers.
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Background/Purpose: Evidence suggest that autoimmune diseases tend to coexist at a higher rate than expected, reflecting a
common pathogenetic pathway. However, data sets have shown an inverse association between certain autoimmune diseases,
such as in Rheumatoid Arthritis and Multiple Sclerosis. In this study we investigate the co-occurrence of systemic sclerosis (SSc),
Systemic lupus Erythematosus(SLE) and Sjogren Syndrome (SS) In patient with type 1 and type 2 diabetes mellitus (DM).

Methods:Health Care and Utilization Project (HCUP) data for the year 2019 was searched using ICD10 codes. We identified
80245 patients with Type 1 DM, 1593743 patients with Type 2 DM, 6412 with SSc, and 521 SSc patients with lung involve-
ment, 11458 patients with SS, 25407 patients with SLE, and 4887 patients with lupus nephritis (LN). We used weighted
logistic regression to examine the association between each of these diseases and diabetes.

Results: The prevalence of SSc among patients with Type 1 DM was significantly lower than that for the non-DM control
group (0.0006 vs. 0.0009, p-value= 0.0064). Similarly, a lower prevalence was noted among patients with Type 2 DM
(0.0007 vs 0.001, P-value < 0.0001 ).

The prevalence of SSc with lung involvement among patients with Type 1 DM was lower than that in the control. However,
the difference was not statistically significant (p = 0.1049). While the prevalence of SSc with lung involvement, among
patients with Type 2 DM was significantly lower than the control group (0.0005 vs. 0.0008, P-value < 0.0001).

The prevalence of SLE among patients with type 1 diabetes was lower than the non-diabetes control group (0.0041
vs. 0.0046, P-value = 0.0566). Interestingly the prevalence of LN was lower among patients with type 1 diabetes
(0.0005% vs 0.0008, P-value = 0.0008).

The Prevalence of SLE in type 2 diabetes was lower compared to non-DM control group, however this was not statistically signif-
icant (P-value = 0.0651). There was significant decrease in prevalence of LN with type 2 DM (0.0004 vs 0.0009, P-value < 0.001)

Similarly, there was significant decrease of prevalence of SS in patients with type 1 diabetes (0.0011 vs. 0.0017, P-value
< 0.0001). Prevalence of SS was significantly lower in patient with type 2 DM (0.0015 vs 0.0018, P-value < 0.001).

Conclusion: The collected data demonstrates an inverse relation between some autoimmune connective tissue disease
such as SSc, lupus, and SS in patients with DM. This suggests that these diseases and DM may have different immune
pathogenesis. There was also significantly lower incidence of organ complications such as lupus nephritis and SSc lung dis-
ease among patients with diabetes suggesting that diabetes and treatment of diabetes may alter the clinical course of these
disorders.
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Background/Purpose: Systemic Sclerosis (SSc) is an autoimmune disease characterized by diffuse fibrosis and vasculo-
pathy that has potential to affect nearly every organ system. Interstitial lung disease (ILD) is present in up to 90% of SSc
patients and the leading cause of SSc-related mortality. Difficulty in managing SSc-ILD stems from the limited understanding
of the molecular mechanisms underpinning the disease. Previous work from our lab suggests a subset of SSc-ILD patients
are characterized by shortened telomeres and increased expression of markers of cellular senescence (p16 and p21). Here

3048



we present a comprehensive gene expression meta-analysis in SSc-ILD lung tissues and healthy controls to identify patho-
logic genes and pathways, while specifically probing aging and cellular senescence pathways.

Methods: Three publicly available gene expression microarray data sets of the lung including 42 SSc-ILD subjects and
18 healthy controls were identified from the Gene Expression Omnibus (GEO). A meta-analysis was performed by first pro-
cessing each data set individually according to their unique platform then cross platform normalization and data set merging
to create a gene expression matrix using ComBat. Single-gene and network analyses using LIMMA, ClusterProfiler and
GSEA were conducted to identify genes and pathways significantly associated with SSc-ILD. Enrichment of previously
established aging and cell specific senescence signatures was assessed using hypergeometric testing.

Results: There were 586 differentially expressed genes (DEGs) (FC >1.3, q< 0.05) and 89 relevant profibrotic and non-
fibrotic pathways in SSc-ILD (q< 0.05). Among the top upregulated DEGs, notable markers included MMP7, a metallopro-
teinase involved in extracellular matrix (ECM) degradation and biomarker of pulmonary fibrosis, KRT17, an epithelial basal
cell marker overexpressed in idiopathic pulmonary fibrosis, and GDF15, a marker of cellular stress and senescence. Using
hierarchical clustering based on the top 250 DEGs, 4 distinct clusters of genes emerged with pathway analysis of individual
clusters demonstrating notable down regulation of cell processes and up regulation of ECM formation and collagen organi-
zation (Fig 1a). In gene set enrichment analysis, p53 and epithelial mesenchymal transition (EMT) pathways were the most
highly enriched in SSc-ILD (Fig 1b). The p53 signaling pathway is hypothesized to promote lung fibrosis through apoptosis,
DNA damage, and oxidative stress of lung epithelia and is also upregulated in IPF. When probing senescence signatures, we
found a clear separation based on hierarchical clustering between SSc-ILD and controls (Fig 1c) and an average 2-fold
enrichment of these signatures in SSc-ILD compared to all other DEGs (p< 0.05) (Fig 1d).

Conclusion: While there is a diversity of DEGs in SSc-ILD, there is a striking enrichment of aging and cellular senescence
related pathways including p53 signaling pathways and epithelial and fibroblast senescence signatures. These findings
demonstrate the prominent presence of cellular senescence in SSc-ILD and suggest it may be a mechanistic driver of dis-
ease pathogenesis.

Disclosure: M. Yang, None; S. Lee, None; J. Neely, None; M. Sirota, None; P. Wolters, None.
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Background/Purpose: Systemic sclerosis (SSc) is characterized by chronic inflammation leading to damage of the vascular
endothelium and excessive collagen deposition in several target organs. The interaction of interleukin 2 (IL-2) with the corre-
sponding receptor (IL-2R) is involved in the regulation of autoimmune processes. The shedding product of the IL-2R alpha
chain, soluble IL-2 receptor (sIL-2R, CD25), can either reduce or enhance immune responses. Previously, elevated serum
levels of sIL-2R were found in the bronchoalveolar lavage of SSc patients with and without interstitial lung disease (SSc-
ILD) as well as serologically in patients with early SSc, and thus suggested to be a biomarker for clinical development in
SSc. Furthermore, the presence of idiopathic inflammatory myositis (IMM) seems to play a role since SSc-IMM overlap
patients have shown higher markers of inflammation and more frequent organ manifestations.

Methods: To determine if serological levels of sIL-2R could serve as predictor of clinical complications in SSc, sera were
analysed [limited cutaneous SSc (lcSSc) n=160; diffuse cutaneous SSc (dcSSc), n=137] using a sandwich ELISA. Clinical
data (pulmonary fibrosis, PAH, mRSS, cardiac involvement, therapy) and serological markers (hs-CRP, NT-proBNP, neutro-
phil counts, creatine kinase, hs-troponin T, beta2-microglobulin) were assessed at the time of serum sampling and up to
48 months after baseline. Clinical progress was defined by the need to change therapies.

Results: Patients with dcSSc presented elevated levels of sIL-2R compared to all SSc (dcSSc: 765±593 U/ml vs. 646±473
U/ml, p=0.0001; Fig.1). In SSc general, sIL-2R levels correlated with beta2-microglobulin (r=0.6161, p< 0.0001, ROC-
AUC:0.8428), hs-CRP (r=0.4091, p< 0.0001, ROC-AUC:0.7110), NT-proBNP (r=0.2610, p< 0.0001, ROC-AUC:0.6793),
neutrophiles (r=0.2749, p< 0.0001) and hs-troponin T (r=0.4548, p< 0.0001, ROC-AUC:0.8729). Further, sIL-2R levels dis-
criminated normal from pathological levels of hs-troponin T (sensitivity 80.0%, specificity 80.1%), these results being even
more significant in patients without myositis (ROC-AUC: 0.9111; sensitivity 81.82.0%, specificity 87.85%). Using Log-rank
test and Mantel-Cox proportional hazard models, we found that sIL-2R levels above 900 U/ml predicted early clinical prog-
ress in SSc within 12 months which had led to therapy escalation (HR:6.20, p< 0.0001; Fig. 2).

Fig. 1: sIL-2R levels in SSc. Patients with dcSSc presented elevated levels of sIL-2R compared to lcSSc (dcSSc: 765±593 U/ml vs. 572±361
U/ml, p=0.0061).
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Conclusion: In SSc, serum levels of sIL-2R could be of diagnostic value by identifying clinical progress. Its role in pathophys-
iology, especially regarding disease manifestations such as cardiac involvement needs to be further investigated.

Disclosure: L. Schumacher, None; S. Klapa, None; A. Mueller, None; G. Riemekasten, Boehringer Ingelheim.
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Background/Purpose: Fibroproliferative vasculopathy in systemic sclerosis (SSc) is caused by neointima proliferation is a
key pathologic feature of SSc which results in arterial vessel narrowing (e.g., through adventitial fibrosis) and contributes to
microvascular injury and damage. The aim of our study was to determine the value of non-contrast MRI-based DAVIX in pre-
dicting digital ulcers (DUs) and worsening of patient reported outcomes (PROs)/clinical manifestations in SSc.

Methods: 91 consecutive patients with Raynaud’s phenomenon were enrolled in this study.

Fig. 2: sIL-2R values >900 U/ml predicted early clinical progress in SSc (HR:6.20, p<0.0001) within 12 months which required therapy escalation.
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At baseline, patients underwent an MRI scan of their dominant hand. We utilised a time-of-flight MR angiography
(TOF) sequence which allows the visualization of vessels by the enhancement of flowing blood and the suppression of sur-
rounding stationary tissue in a definite volume (Figure 1). Briefly, our method uses a region growing algorithm to semi-
automatically detect the arteries and the finger anatomy (Figure 1). DAVIX of the dominant hand was calculated as %mean
of the 4 fingers.

Data collected included (but was not limited to): pulmonary function tests, nailfold capillaroscopy, modified Rodnan Skin
Score (mRSS), history/presence of DU, and sHAQ-DI.

The distribution of data was analysed with D’Agostino-Pearson normality test. Medians were compared by Mann-Whitney-
Wilcoxon test, correlation with clinical manifestations was performed using Spearman’s or Pearson test, as appropriate
using Prism 7, GraphPad Software. Correlation between DAVIX and capillaroscopy was scored as a semi quantitative inte-
ger scale ranging from 0 to 4 (normal, non-specific, early, active, late).

Results: The majority (86%) were females, 62 fulfilled 2013 SSc classification criteria with 5.9 (7) years median (IQR) disease
duration. Twenty-nine were patients with VEDOSS (mRSS Score < 9). Complete historical and prospective (12-month)
follow-up data were available for 85 patients. Patients fulfilling SSc criteria had a lower median (IQR) DAVIX compared to
those with VEDOSS [0.46% (0.48) vs 0.75% (0.54), P=0.0025] (Figure 2).

DAVIX was significantly lower in patients with DUs at baseline (P=0.01) and in those with DU history (P=0.008) (Figure 2). Fur-
ther, in the group with no previous/current DU, DAVIX of patients who developed new DUs during follow-up was 0.23%
vs. 0.66% (P=0.02) (Figure 2). ROC curve analysis (Figure 3) indicated that a DAVIX threshold < 0.36% conferred a 4 times
higher risk of new DUs.

DAVIX correlated with disease duration (r=-0.415, P< 0.0001), baseline mRSS (r=-0.278, P=0.028), DLCO% (r=0.368,
P=0.004), FVC/DLCO (r=-0.337, P=0.009), and capillaroscopy pattern (r=-0.447, P< 0.001). Additionally, DAVIX correlated
with worsening HAQ-DI (r=-0.308, P=0.024), Raynaud (r=-0.270, P=0.048) and DU VAS (r=-0.291, P=0.044).

Figure 1. Workflow of the finger and vessel segmentation. DYNAMIKA (IAG, Image Analysis Group) workflow. Left-sided images: 3D T1 VIBE
images and 2D TOF images are uploaded. The target finger is identified and outlined with a bounding box. Middle images: Finger segmentation
model applied to generate the volume of the finger and the vessels segmentation model is applied to generate the vessels volume. Right-sided
images: 3D rendering of the segmented finger and blood vessels.
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Conclusion: DAVIX is a promising surrogate outcomemeasure of vascular disease in SSc. The predicative value of DAVIX to
predict worsening of PROs and future DUs may be useful for patient enrichment/stratification in clinical trials and offer
insights into vascular disease activity in SSc disease progression.

Disclosure: M. Hughes, Actelion pharmaceuticals, Eli Lilly, Pfizer; S. Di Donato, None; K. Gjeloshi, None;
G. Abignano, None; F. Danzo, None; G. Lettieri G, None; E. De Lorenzis, None; D. Bertham, None; P. O’Connor,

Figure 2. DAVIX in patients who fulfilled the ACR/EULAR 2013 SSc classification criteria versus patients presenting a score <9 i.e., very early diag-
nosis of SSc (VEDOSS) (A). DAVIX in patients with baseline digital ulcers versus patients without baseline digital ulcers (B). DAVIX in patients with
history of digital ulcers versus patients who never experienced digital ulcers disease (C). DAVIX in patients without baseline digital ulcers who devel-
oped digital ulcers at 12-month follow up versus patients without baseline digital ulcers who did not develop new ulcers after 12 months (D). DAVIX
of the single fingers of the dominant hands of patients presenting with at least one digital ulcer at baseline: fingers with current ulceration vs fingers
without current ulceration (E). DAVIX in patients presenting a stable CHF at 12-month follow up vs patients experiencing a worsening in the CHF
after 12 months (F).

Figure 3. ROC curve with area under curve for the performance of the DAVIX index in the detection of new digital ulcers at 12 months. The 0.36%
cut-off shows a specificity of 84% and a sensitivity of 67% in identifying patients who went on developing new digital ulcers. Patients with a dom-
inant hand DAVIX © index inferior to 0.36% showed a significantly higher risk of developing new ulcers at 12 months (Incident Risk Ratio=4.55,
Odds Ratio=7.31, Attributable fraction in the exposed=78%, P=0.005).
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Background/Purpose: Classification of systemic sclerosis (SSc) into subsets has been a challenge due to it’s heterogene-
ity. This study attempts to identify SSc subsets based on antibody and clinical characteristics in the Indian population that
may help stratify the risk of distinct clinical presentations.

Methods: We included 430 SSc patients from the multicentric Indian Progressive Systemic Sclerosis Registry (IPSSR)
enrolled between 2019 and 2021. Patients who did not satisfy the ACR-EULAR SSc classification criteria or did not have
antibody reports were excluded. Two-step cluster analysis was performed to identify subgroups based on immunological
and clinical characteristics.

Results: We differentiated 4 clusters based on autoantibody and clinical features. Baseline characteristics are described in
table 1. Distribution of clinical characteristics and autoantibodies across the clusters is described in figure 1. Cluster 1 had
high prevalence of anti-centromere antibody (ACA) and clusters 2, 3 and 4 had anti-topoisomerase antibody (topo I). Among
the topo I positive clusters, cluster 2 had limited skin pattern, while clusters 3 and 4 had diffuse skin disease, with MRSS
scores significantly differing between them. Cluster 4 had younger age at disease onset (p< 0.0001), diffuse skin pattern
along with large joint contractures and tendon friction rubs, and highest prevalence of musculoskeletal features (arthritis,
proximal muscle weakness), GI features (diarrhea, constipation, anal incontinence, dysphagia, heart burn) and vasculopathic
features (digital ulcers, pitting scars). Cluster 4 had the worst modified Rodnan skin score (MRSS) (p< 0.0001), patient
(p< 0.0001) and physician global assessment (p< 0.0001) (PtGA, PGA respectively), indicating that this group represented
a severe disease subset. BMI was also significantly lower in cluster 4, suggesting a consequence of severe disease
(p=0.018). However, other clinical manifestations seem to be similar among clusters 2 and 3, and PGA and PtGA were
not significantly different between them. Cluster 1 represented a mild subset with older age at onset (p< 0.0001), limited skin
pattern, and the least MRSS (p< 0.0001), denoting least severe skin disease. The prevalence of interstitial lung disease (ILD)
was similar in all 3 clusters with topo I positivity (p< 0.0001), indicating strong association of topo I with ILD irrespective of the
extent of skin involvement (Figure 2).

Conclusion:We identified 3 subsets within the topo I positive group, reflecting a spectrum of cutaneous severity and organ
involvement that may help in risk stratification to predict outcomes/ prognosis. Unlike previous consideration, these results
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suggest that topo I positivity is not synonymous with only severe or diffuse cutaneous disease. Cluster 4 was found to have
the most severe disease in terms of MRSS, global assessments and clinical features. Interestingly, topo I was strongly asso-
ciated with ILD irrespective of the extent of skin involvement. However, these findings have to be validated further in larger,
individual cohorts.

Table 1: Baseline characteristics used in cluster analysis (n=430). Abbreviations: MRSS-Modified Rodnan Skin Score, SSc-Systemic Sclerosis,
ACA-Anti-centromere antibody, SSA/SSB-Anti-Sjogren’s Syndrome (Ro) A/B(La), PM/Scl-Polymyositis/Scleroderma, PAH-Pulmonary Arterial
Hypertension, ILD-Interstitial Lung Disease.
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Figure 1: Distribution of clinical characteristics and autoantibodies across clusters. Abbreviations: ACA-Anti-centromere antibody, SSA/SSB-Anti-
Sjogren’s Syndrome (Ro) A/B(La), PAH-Pulmonary Arterial Hypertension, ILD-Interstitial Lung Disease, PM_SCL-Polymyositis/Scleroderma,
MRSS-Modified Rodnan Skin Score, BMI-Body Mass Index, PtGA-Patient Global Assessment, PGA-Physician Global Assessment.
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Background/Purpose: Sarilumab, a human mAb against the IL-6 receptor α, has been approved in RA and is being inves-
tigated for PMR. The SAPHYR study (NCT03600818) of sarilumab in patients with glucocorticoid (GC) resistant PMR, who
flared on ≥7.5 mg/day prednisone or equivalent, met its primary endpoint: a significantly greater proportion of patients
receiving sarilumab + 14 week (wk) GC taper achieved sustained remission at wk 52, compared with placebo + 52 wk GC
taper (Dasgupta, EULAR 2022). Here, we present data on the number of patients without any PMR signs and symptoms
over time, and patients requiring rescue therapy.

Methods: Patients were recruited between Oct 2018 to Jul 2020, and randomized (1:1) to receive sarilumab 200 mg every
2 wks (Q2W) + a faster 14 wk GC tapered regimen (sarilumab arm) OR placebo Q2W + a longer 52 wk GC tapered regimen
(comparator arm); treatment duration was 52 wks. After the baseline visit, patients were followed up at wks 2 and 4, and
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then every 4 wks until wk 24, and then at wks 32, 40, and 52. Patients who experienced a disease flare or could not adhere
to per-protocol GC taper stopped GC taper and received rescue GC therapy.

Results: A total of 118 patients of the intended 280 were recruited as the study was prematurely terminated due to pro-
tracted recruitment timelines and the COVID-19 pandemic; 117 patients were treated (sarilumab, n=59; comparator, n=58).

In the sarilumab arm, the proportion of patients without PMR signs and symptoms increased at week 2 and continued to
increase over time until week 52. At each visit after baseline, the proportion of patients without any PMR signs and symp-
toms was higher in the sarilumab arm vs the comparator arm (Figure 1A). A similar trend was observed when patients
receiving the rescue therapy were excluded from the analyses (Figure 1B). Patients in the sarilumab arm were less likely
to have a flare after achieving clinical remission vs the comparator arm (16.7% vs 29.3%; HR 0.56; 95% CI 0.35–0.90;
P=0.0158).

A higher proportion of patients in the comparator arm, vs the sarilumab arm, required additional GC (rescue therapy) during
the study period (58.6% vs 32.2% P=0.0053 [Fisher’s exact test]). The cumulative proportion of patients requiring rescue
therapy was higher at each timepoint after baseline up to wk 52 in the comparator arm vs the sarilumab arm (Figure 2). In
patients receiving rescue GC, the median (range) cumulative rescue GC dose over 52 wks was 1076.1 mg (8–2108) in the
sarilumab arm vs 1326.5 mg (20-2484) in the comparator arm (P=0.5078).

Figure 1. Proportion of patients without any PMR signs and symptoms (A); and proportion of patients without any PMR signs and symptoms,
excluding patients who had rescue therapy (B)
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There were no new safety signals, and the adverse events were consistent with the known safety profile of sarilumab.

Conclusion: Sarilumab demonstrated efficacy in difficult to treat GC resistant PMR patients, consistent with results
observed with another IL-6 receptor inhibitor in new onset PMR (Bonelli, Ann Rheum Dis. 2022). A greater proportion of
patients in the sarilumab arm had no PMR signs and symptoms at each timepoint after baseline vs the comparator arm, con-
firming that sarilumab provided faster relief of PMR activity vs the comparator arm.

Disclosure: R. Spiera, GlaxoSmithKlein(GSK), Boehringer-Ingelheim, Corbus Pharmaceutical, InflaRx, AbbVie/
Abbott, Sanofi, Novartis, Chemocentryx, Roche, Vera; S. Unizony, Genentech, Janssen, Kiniksa, Sanofi;
K. Warrington, Eli Lilly, GlaxoSmithKlein(GSK), Kiniksa, Chemocentryx; J. Sloane Lazar, Sanofi; A. Giannelou,
Regeneron; M. Nivens, Regeneron; B. Akinlade, Regeneron; W. Wong, Sanofi; Y. Lin, Sanofi; F. Buttgereit, Horizon
Therapeutics, Roche, Abbvie, AstraZeneca, Gruenenthal, Mundipharma, Pfizer; V. Devauchelle, Pfizer, Novartis, Abb-
Vie/Abbott, Novartis, Bristol-Myers Squibb(BMS), Roche-Chugai, Galapados; A. Rubbert-Roth, None; B. Dasgupta,
Sanofi, Roche Chugai, Abbvie, Cipla.
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Figure 2. Cumulative proportion of patients who received rescue therapy
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Background/Purpose: Today, the only disease activity score developed specifically for polymylagia rheumatica is the PMR-
AS. It is a composite index built as an algebraic sum of five different item of interest in PMR (morning stiffness, elevation of the
upper limbs, physician’s global assessment, patient’s pain assessment and CRP). However, it can have some limitations
because C-reactive protein (CRP) values are not always obtained during follow-up, and treatments such as IL-6 antagonists
or corticosteroid can normalize CRP level. Derived PMR-AS have been described to avoid such bias: ESR PMR-AS, Clinical
PMR-AS and imputed PMR-AS but the concordance and the correlation between these scores are unknown. Our objective
is to measure the correlation and concordance of the PMR-AS (also called CRP PMR-AS) and the ESR PMR-AS, Clinical
PMR-AS and imputed PMR-AS.

Methods: We used patients data from the SEMAPHORE trial (Safety and Efficacy of tocilizumab versus Placebo in Poly-
myalgia rHeumatica With glucocORticoid dEpendence, ), a superiority randomized double-blind parallel placebo-controlled
trial in patients with cortico-dependent PMR, investigated whether tocilizumab resulted in higher rates of low disease activity
combined with a significant glucocorticoid-sparing effect compared to a placebo, after 24 weeks. Primary end point was
based on PMR-AS and secondary end points evaluated ESR PMR-AS (CRP is replaced by ESR in the sum), Clinical
PMR-AS (CRP is not included) and imputed PMR-AS [CRP-imp PMR-AS = 1.12(clinical PMA-AS)+0.26]. Using kappa coef-
ficient, scatter plots and Bland Altman graphics, we evaluated the concordance and correlation between each PMR-AS on
the whole population and by treatment group (placebo versus Tocilizumab) for different cut offs (1.5; 7; 10; 17) at each visit.

Results: 100 patients received at least one dose of tocilizumab (49 patients) or placebo (51 patients) and were included in
the analyses from inclusion to week 24. We found an excellent correlation between CRP PMR-AS and the other activity
scores (figure 1) in the whole population and in each treatment group at inclusion and W24. Bland Altman graphics using
CRP PMR-AS as a reference showed that difference are low irrespective to the value. ICC were all higher than 0.9 (table
1). Kappa coefficients for the different cut- offs were also high between each PMR-AS at week 24.Conclusion: The corre-
lation between different PMR-AS scores using or not CRP are excellent reflecting the low weight of CRP in the reference
composite index. In clinical trial using drugs that have a high impact on CRP, CRP-PMR-AS score or others can be used.

Table 1: ICC between different PMR-AS for the whole population
ICC (all patients all visits) ICC (95% CI)
CRP PMR-AS and ESR PMR-AS 0.991 (0.990-0.992)
CRP PMR-AS and Clin PMR-AS 0.991 (0.990-0.992)
CRP PMR-AS and Imp PMR-AS 0.988 (0.987-0.989)
Kappa- W24 (cut off 10) Kappa
CRP PMR-AS and ESR PMR-AS 0.9584 (0.9013-1)
CRP PMR-AS and Clin PMR-AS 0.9143 (0.8324-0.9963)
CRP PMR-AS and Imp PMR-AS 0.8549 (0.7515-0.9583)
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Figure 1: Scatter plots for the whole population at inclusion
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Squibb(BMS); P. HILLIQUIN, None; C. Le Henaff, None; B. Dervieux, None; G. Direz, Novartis, Roche, Sanofi;
I. Chary-Valckenaere, None; D. CORNEC, None; D. Guellec, None; T. MARHADOUR, None; A. Souki, None;
E. Nowak, None; A. Saraux, None.
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Background/Purpose: Neutrophils are important in host defense. However, neutrophil activation has also been involved in
the immunopathogenesis of several autoimmune diseases due to their many cytotoxic and inflammatory effector mecha-
nisms. The purpose of this study was to assess whether neutrophil activation occurs in polymyalgia rheumatica (PMR) by
evaluating circulating levels of calprotectin and neutrophil extracellular traps (NETs).

Methods: Levels of calprotectin and NETs, as assessed by myeloperoxidase (MPO)-DNA complexes, were measured in the
plasma of healthy individuals (n=30) and patients with PMR (n=60) using ELISA. PMR patients were enrolled at time-point of
active disease, as well as following glucocorticoid therapy (Table 1).

Results: Levels of calprotectin and NETs were elevated in patients with PMR as compared to healthy subjects (Table 2). The
neutrophil activation marker, calprotectin, significantly decreased after corticosteroid therapy (p< 0.001) (Table 3), and was
higher in patients with active PMRwithout overlapping GCA compared to patients with overlapping disease (p=0.014). Inter-
estingly, musculoskeletal involvement as defined by pain and stiffness in shoulder and pelvic girdles was associated with ele-
vated levels of calprotectin (p=0.036) before initiation of corticosteroid therapy.

Table 1. Baseline demographic characteristics of patients with PMR
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Conclusion: Neutrophil activation occurs in patients with PMR and was associated with musculoskeletal involvement.
Plasma calprotectin could be a reliable biomarker of treatment response in patients with PMR. However, NETs are not a sen-
sitive predictive biomarker for reduction of systemic inflammation in PMR.

Disclosure: D. Michailidou, Chemocentryx, Pfizer US Pharmaceuticals Group; L. Johansson, None; R. Kuley, None;
T. WANG, None; P. Hermanson, None; S. Rantapää-Dahlqvist, None; C. Lood, Eli Lilly, Gilead Sciences, Pfizer,
Bristol-Myers Squibb(BMS), Redd Pharma, Horizon Diagnostic, Exagen Diagnostic.
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Treatment of Polymyalgia Rheumatica by Rheumatology Providers:
Results from the ACR Rheumatology Informatics System for Effectiveness
Registry

Sebastian Sattui1, Zihan Wan2, Fenglong Xie2, Cassie Clinton2, Robyn Domsic1 and Jeffrey Curtis3, 1University of
Pittsburgh, Pittsburgh, PA, 2University of Alabama at Birmingham, Birmingham, AL, 3University of Alabama at
Birmingham, Hoover, AL

Table 2. Mean concentration of neutrophil markers, in patients with active PMR before corticosteroid therapy compared to healthy controls

Table 3. Mean concentration of neutrophil markers, blood cell counts, and acute phase reactants before and after glucocorticoid treatment in
patients with PMR.
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Background/Purpose: Polymyalgia rheumatica (PMR) is one of the most common systemic rheumatic diseases in older
adults. Glucocorticoids (GC) remain the main treatment, and although recommendations suggest discontinuing GC after
1-2 years, prolonged use occurs in a significant proportion of patients. Patients with PMR treated by rheumatology pro-
viders are presumably more refractory, and with emerging evidence of recent phase 2/3 studies showing efficacy of
steroid-sparring agents, a better understanding of patients with PMR under rheumatologic care and associated treatment
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patterns are needed. The objective of this study was to describe a national cohort of PMR patients receiving care from rheu-
matology providers and characterize demographics, disease features, and treatment practices, including the use of steroid-
sparing agents.

Methods: Using data from the ACR Rheumatology Informatics System for Effectiveness (RISE) registry from 2016-2020,
patients with PMR were identified; requiring age ≥ 50 years and ≥ 2 outpatient diagnostic codes (ICD-9-CM 725/ICD-10
M35.3) separated ≥ 4 weeks apart. Exclusion criteria were other rheumatologic diagnoses including giant cell arteritis and
seropositive RA (but not seronegative RA, given potential for clinical overlap). The index date was time of first PMR diagnosis
code. Sociodemographic and comorbidity data (using ICD9/ICD10 codes) was collected at the index date. Cumulative
comorbidity was measured using the Charlson-Deyo Comorbidity index (CCI). Use of GC and various immunomodulatory
antirheumatic medications used as steroid-sparing agents during the first 24 months following the index date was character-
ized. A similar approach was taken to identifying patients new to rheumatology practices, based on new patient Current Pro-
cedural Terminology codes, many of which may have had new onset PMR (i.e., an inception cohort).

Results: A total of 23,125 patients with PMR were included. Patients were predominantly female (61.4%), white (76.6%),
with a mean age of 73.5 (SD 9.1) years. The most frequent comorbidities were osteoporosis (17.3%), malignancy (13.2%),
and hypertension (12.5%), with the majority of patients having a CCI between 0-1 (88.5%). Prior to the start of follow-up
inclusion, methotrexate (8.7%) and hydroxychloroquine (6.4%) were the most frequently used anti-rheumatic medications.
At 12-24 months follow-up, most patients remained on GC (61.9%). In the subgroup of 13,896 patients new to rheumatol-
ogy practices, 90.8%were on GC prior to index date, while only a minority (12.5%) were on an anti-rheumatic medication. At
12-24 months, most patients with continued follow-up remained on GC (65.1%). Although there was an increase in use
through follow-up, use of anti-rheumatic medications occurred only in a minority (37.7%) of patients.
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Conclusion: We report data on the largest US-based study of PMR patients under rheumatology care using electronic
health records data. Use of steroid-sparring agents was low during the first 24 months of follow-up, and the majority of
patient remained on GC. Future analyses will focus on describing treatment patterns during follow-up, and identification of
factors associated with use steroid-sparring agents for the treatment of PMR.

Disclosure: S. Sattui, AstraZeneca; Z. Wan, None; F. Xie, Bendcare; C. Clinton, None; R. Domsic, None; J. Curtis,
AbbVie/Abbott, Amgen, ArthritisPower, Aqtual, Bendcare, Bristol-Myers Squibb(BMS), CorEvitas, FASTER,
GlaxoSmithKlein(GSK), IlluminationHealth, Janssen, Labcorp, Eli Lilly, Myriad, Novartis, Pfizer, Sanofi, Scipher, Set-
point, UCB, United Rheumatology.
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Background/Purpose: Interleukin-6 receptor (IL-6R) inhibition has been shown to be effective in giant cell arteritis but data
are limited in polymyalgia rheumatica (PMR). We conducted a retrospective study to evaluate effectiveness of IL-6R inhibi-
tors (IL-6Ri; sarilumab or tocilizumab) in 3rd-line and 2nd-line treatment of glucocorticoid (GC)-refractory PMR patients com-
pared to conventional immunomodulatory (cIM) therapy.

Methods: Adults with PMR, defined as 1 inpatient or 2 outpatient claims with a PMR diagnosis ≥30 days apart, were iden-
tified from national fee-for-service Medicare (100% sample) data between 3/29/2016- to 6/30/2020. Included were those
who initiated IL-6Ri or cIM as 2nd-line and 3rd-line therapy for PMR and had continuous enrollment for 180 days prior to ther-
apy initiation (baseline). For 3rd-line cohort, the index date was date of switch from cIM to IL-6Ri for the IL-6Ri group and
switch from one cIM to another cIM for the cIM group. For 2nd-line cohort, the index date was the date of initiation of IL-
6Ri with no prior cIM for the IL-6Ri group and new use of cIM for the cIM group. A 180-day washout period for the index drug
was applied to all cohorts. Patients were on GC on index date (≤25mg/day) and excluded if they had evidence of seropos-
itive rheumatoid arthritis, other inflammatory arthritis or connective tissue disease, multiple sclerosis, or malignancy. Patients
on IL-6Ri and cIM were matched 1:1 on age, sex, and GC dose category, and propensity score matching was used to adjust
for potential confounders.

Outcomes assessed using adjusted Cox proportional hazards models included GC discontinuation; GC discontinuation or
low dose GC (< 2mg/day); and non-persistence (discontinuation of IL-6Ri or cIM, or switch) in the 2nd-line cohort, adjusting
for residually imbalanced factors after matching. Censoring occurred at 1 year, death, 60 days before end of enrollment, or
addition of comparator PMR therapy with additional censoring applied in sensitivity analysis for drug discontinuation and/or
switching.
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Results: After matching, 409 3rd-line and 251 2nd-line patients were included in the analysis. Post-match, patient character-
istics were generally well balanced between cohorts, with small differences between exposure groups (Table 1). Median time
from first PMR diagnosis to start of follow-up was approximately 1.75 years (3rd-line) and 0.90 years (2nd-line) and similar
between groups. After matching and adjustment, patients receiving IL-6Ri were more likely to achieve GC discontinuation
or low dose GC, compared to cIM patients (Table 2). Time to discontinuation (Figure) was significantly greater for IL-6Ri
vs. cIM patients (p=0.029).

Conclusion: IL-6Ri therapy was more effective as a steroid sparing agent compared to cIM therapy for adult patients
with PMR.
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Background/Purpose: Polymyalgia rheumatica (PMR) is an inflammatory disease. But it’s pathophysiology and the impact
of the treatments on immune cells are poorly known. Our objectives were to describe the immune cells of patients with PMR
dependent from glucocorticoids and to analyze their evolution under tocilizumab.

Methods: the SEMAPHORE trial (NCT02908217) was a randomized control trial including patients with PMR dependent
from glucocorticoids. Between inclusion and week 12, patients were blindly treated with either tocilizumab infusion or pla-
cebo infusion every 4 weeks associated to a tapering of glucocorticoids. Age and sex-matched healthy controls (HC) were
recruited in the rheumatology department of the Brest University Hospital. HC did not have any history or presence of can-
cer, auto-immune disease or active infection and did not received treatment with a known impact on the immune system.
We analyzed immune cells on whole fresh blood after red cell lysis on flow cytometry (Navios, Cytoflex, Beckmann Coulter)
after staining for CD16, CD56, CD19, CD14, CD4, CD8, CD3, CD45, IgD, IgM, CD21, CD27, CD24, CD38, CD5 CD126,
CD62L, CD45RA, CD127, CD25, in four different panels.
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Results: Samples were obtained for 40 PMR patients and 34 HC. At inclusion, in PMR patients, compared to HC, CD14+-
CD16- classical monocytes were increased (82±1% vs 77±2%, p=0.01), CD14-CD16+ non-classical monocytes were
decreased (4±0.3% vs 7±0.6%, p< 0.0001), granulocytes were increased (63±2% vs 52±2%, p< 0.0001), natural killer cells
were decreased (8±1% vs 13±1%, p=0.007). B cells were decreased (8±0.6% vs 10±0.8%, p=0.03), but with an enrich-
ment in CD27-IgD- senescent B cells (p< 0.0001) and in CD21low B cells (p=0.04). T cells were increased (70±2% vs 64
±2%, p=0.02) with an enrichment in CD4+ T cells (p=0.02) and in CD4+CD25highCD127- regulatory T cells (p< 0.0001).
At week 12, in PMR patients receiving tocilizumab therapy, compared to PMR patients receiving placebo, granulocytes were
lower (58±5% vs 73±2%, p=0.006) and monocytes were higher (8±1% vs 5±0.5%, p=0.02).

Conclusion: In patients with a PMR dependent from glucocorticoids, immune cells homeostasis is disturbed. Tocilizumab
has an impact more pronounced on granulocytes and monocytes. Knowledge about immune disturbance in PMR might
help to choose to use a targeted therapy when glucocorticoids are not sufficient.

Disclosure: G. CARVAJAL ALEGRIA, Roche-Chugai; S. Boukhlal, None; S. Hillion, None; P. Pochard, None;
E. Porchet, None; A. Saraux, None; s. jousse joulin, None; T. MARHADOUR, None; D. Guellec, None;
D. CORNEC, None; V. Devauchelle, Pfizer, Novartis, AbbVie/Abbott, Novartis, Bristol-Myers Squibb(BMS), Roche-
Chugai, Galapados.
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Background/Purpose: SPI-62 is a potent 11b-hydroxysteroid dehydrogenase type 1 (HSD-1) inhibitor entering Phase
2 development as adjunctive therapy to prednisolone in polymyalgia rheumatica, as well as for treatment of Cushing’s syn-
drome and autonomous cortisol secretion. HSD-1, an intracellular enzyme, activates glucocorticoids in target tissues in
which glucocorticoid medicines are associated with morbidity including liver, adipose, muscle, and skin. In Phase 1 clinical
trials SPI-62 was generally well tolerated and associated with maximal liver and brain HSD-1 inhibition. Our objective was
to demonstrate mitigation by SPI-62 of corticosterone (CORT) adverse effects in mouse.

Methods: C57BL/6 male mice (age 7 weeks; n=14 per group) were administered CORT (100 mg/mL in drinking water) and
SPI-62 (by gavage in 0.5% HPMC; 0, 1, or 10 mg/kg/day or 10 mg/kg twice daily) for 35 days. A control group received no
CORT or SPI-62. Body weight was assessed daily and food consumption twice weekly. Whole body muscle and fat amounts
were measured at Days 0, 14, and 28 using an EchoMRI-130H body composition analyzer. Blood samples for fasting glucose
and insulin were obtained at Days 1 (pre-dose), 15, 29, and 35. An open field test was conducted on Day 22. A grip strength
test was performed on Day 28. After sacrifice on Day 36, gonadal, subcutaneous, retroperitoneal, and mesenteric fat, quadri-
ceps, and tibialis anterior were dissected and weighed, and skin was formalin fixed and paraffin embedded.

Results: One control mouse died due to accidental gavage injury. Two mice who received CORT + 0.5% HPMC died on
Days 11 and 19. CORT resulted in increased food consumption which was normalized by SPI-62 in a dose-dependent
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manner. CORT-treated mice showed reduced body weight gain for 2 weeks then accelerated body weight gain. SPI-62 pre-
vented body weight gain acceleration in a dose-dependent manner. CORT effects on dermal thickness and structure were
less prominent in mice who also received SPI-62. No effect of CORT or SPI-62 was observed in the open field test. SPI-62
prevented CORT adverse effects of insulin resistance, increased adiposity, skeletal myoatrophy, and grip strength reduction
(Table).

Conclusion: SPI-62 prevented several CORT adverse effects in mouse, demonstrating that blockade of local intracellular
glucocorticoid activation by a HSD-1 inhibitor in target tissues can mitigate glucocorticoid toxicity. These results suggest
that SPI-62 has potential to similarly mitigate adverse effects of glucocorticoid medications in human. A placebo-controlled
Phase 2 clinical trial in patients with polymyalgia rheumatica has been initiated to compare prednisolone effects with and
without SPI-62.

Disclosure: X. Pan, None; Q. Hou, None; J. Xu, None; Y. Ma, None; J. Li, None; M. Li, None; J. Su, None; X. Shi,
None; W. Bracken, Sparrow Pharmaceuticals; D. Katz, Sparrow Pharmaceuticals.
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Table: Observed percentage difference of treatment group mean, compared to control group mean, in CORT-treated mice
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Background/Purpose: Iliofemoral artery disease, which is commonly observed in severe atherosclerosis, may also be pres-
ent in Takayasu’s arteritis (TAK). In this study we aimed to evaluate the characteristics of TAK patients with or without iliofe-
moral artery involvement in PET/CT.

Methods: Patients fulfilling ACR 1990 classification criteria for TAK and underwent PET-CT imaging were evaluated retro-
spectively. Demographic and clinical data were collected from patients’ charts. Traditional cardiovascular risk factors: diabe-
tes, hypertension, hyperlipidaemia, smoking history and body mass index (BMI) were recorded. PET Vascular Activity Score
(PETVAS) was used to assess the quantitative PET activity.

Results: Seventy-one PET/CT scans of 52 (F/M: 42/10) patients with TAK were investigated. Mean age was 42.8
±14.2 years and mean disease duration 5.6 ±5.3 years. The aortic arch (75%) was the most commonly involved artery. Ilio-
femoral arteries were involved in 9 (13%) patients. Patients with iliofemoral involvement were older (52.5±17.4 vs 39.9
±12.4 years, p=0.036), had lower glucocorticoid (GC) dose (0 (0-7.5) vs 2.5 mg/day (0-80), p=0.049), higher CRP (36.1

Figure 1

Table 1
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±28.1 vs 19.7±25.0 mg/L, p=0.041) and higher PETVAS (11.4±9.7 vs 4.2±3.9, p=0.018). Male gender (50% vs 14%,
p=0.016) and current smokers (78% vs 35%, p=0.016) were also more present in the iliofemoral involvement group.

Conclusion: Involvement of iliofemoral arteries in PET/CT in TAK patients are associated with atherosclerotic risk factors
more frequently. Therefore, anti-atherosclerotic approaches should be implemented more vigorously during the follow-up
of TAK patients with lower extremity involvement.

Disclosure: S. KAYMAZ-TAHRA, None; S. Ozguven, None;N. Filizoglu, None; A. Unal, None; F. Alibaz-Oner, None;
T. Ones, None; T. Erdil, None; H. Direskeneli, None.
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Background/Purpose: Takayasu Arteritis (TA) is a complex large vessel vasculitis that leads to arterial stenosis, occlusion
and aneurysmal formation. Assessment of disease activity is a major challenge. In addition to clinical assessment, laboratory
and imaging tests are routinely used in the follow up of patients with TA. Serial MRA and CTA have been performed at var-
ious intervals, most commonly every 6 to 12 months. However, the best imaging interval is unknown and currently decided
on an individual basis. Risk of CTA radiation and the cumulative MRA gadolinium contrast in the brain can be major concerns
over many years of disease. The aim of this study is to evaluate correlation between imaging findings, clinical outcome, and
change in therapy in TA.

Methods: Retrospective chart review of all patients with TA seen at the Vasculitis Clinic at the Cleveland Clinic between 2002
and December 2020, and who had at least 3 follow up office visits with either CTA or MRA imaging obtained on each visit.
Data collection included demographics, disease manifestations, laboratory and imaging results, treatment and disease
complications. Bayesian generalized mixed effect model was performed to assess the relationship between clinical variables
and outcome.

Results: 94 patients met the inclusion criteria. Median age at diagnosis was 35 years. 89.4% were females. Median follow
up duration was 7.6 years (IQR, 4.6; 11.5) and median interval follow up between visits was 8.3 months (IQR, 5.5; 13.8).
Patients had a total number of 785 follow up visits, during which 681 MRA and 104 CTA images were obtained. Active imag-
ing was defined as: new stenosis, occlusion, aneurysms or dissection or progressive prior lesions. Stable imaging was
defined as: no new or progressive lesions or improvement in the prior abnormal lesions. Out of 785 imaging performed,
133 (17%) were defined as active and 652 (83%) were stable. Out of 133 visits with active imaging, TA was active on 53%
and was stable on 47% as deemed by the treating physician. Out of 652 visits with stable imaging, TA was active on 14%
and stable on 86%. Therapy was increased in 19.4% of all visits. 50% of patients who presented with new or worsening
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symptoms were deemed to have active disease, versus patients who presented with abnormal labs (13%) or active imag-
ing (38.9%).

Conclusion: In our TA population, a minority of the routine images showed new or progressive lesions. Less than half of
these were associated with active disease in the absence of new/worsening symptoms and abnormal labs. Therapy was
increased in a small number of follow up visits, and was as likely to occur based on clinical symptoms as compared to imag-
ing results.
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Background/Purpose: A set of genes has been associated with aortopathies, which are defined as non-inflammatory dis-
eases where the integrity of large arteries is compromised leading to dilatation, aneurysm, and dissections. Overlap can exist
between the clinical features of aortopathies and Takayasu’s arteritis (TAK), a form of large vessel vasculitis characterized by
vascular inflammation of the aorta and branch vessels. Genetic aortopathy panels are commercially available; however, the
clinical utility of such screening in patients with TAK is unclear. We hypothesized (1) that genes implicated in aortopathies
could be involved in the pathogenesis of TAK and (2) that rare variants in specific genes may be associated with clinical fea-
tures in TAK.

Methods: Patients with TAK and healthy controls were sequenced via whole exome sequencing. A list of aortopathy genes
was chosen based upon their inclusion in one of 10 commercial aortopathy panels. Genetic sequencing data and identified
rare variants were subject to quality control steps ensuring sufficient read depth and coverage harmonization between
patients and controls. Rare variants in these genes were then evaluated in two steps. First, a series of gene-level burden
tests comprising 16 models of genetic variation was used to compare the burden of rare variants in TAK versus healthy con-
trols. Second, patients were evaluated for the presence of a clinical feature associated with one of six phenotypic groupings:
aneurysm, occlusion, surgery, myocardial infarction, stroke, and thromboembolism. The burden of rare variants in aortopa-
thy genes was then examined in TAK patients with and without a qualifying clinical feature. Firth’s Logistic Regression,
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Fisher’s Exact test, and Optimal Sequence Kernel Association Test (SKAT-O) were used for burden testing. A significance
cut-off for gene-level burden tests was set at 5.0 x 10-5, and significance for phenotype associations was set at p <
0.0083 using Bonferroni correction.

Results: Rare variants were examined in 62 aortopathy genes in 153 patients with TAK and 2923 healthy controls. No genes
were found to be significantly associated with TAK (FIGURE 1). For the phenotype association analysis, rare variants in
COL4A5 were significantly associated with surgical intervention (arterial graft or valve replacement) in TAK (p = 0.0007). Var-
iants in ADAMTS2 were significantly associated with stroke in TAK (p = 0.008) (FIGURE 2).

Conclusion:While rare variants in genes associated with aortopathies are present in TAK, there is not a significantly greater
burden of rare variants in these genes in patients with TAK compared to healthy controls. Commercial aortopathy gene
panel testing thus does not appear to yield any benefit to the clinical management of patients with TAK. Many variants with
uncertain significance were identified, and two gene-phenotypic groupings were discovered. Continued research into
potential functional roles of these genes in TAK is warranted. Future studies with larger numbers of patients may be better
powered to identify clinically meaningful rare variant associations in TAK.

Figure 1. Burden test results for 62 aortopathy genes across 16 statistical models
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Background/Purpose: Therapy for Takayasu arteritis (TAK) is based on the combination of high-dose glucocorticoids and
immunosuppressive and/or biologic agents. Patients presenting severe disease manifestations are usually treated with TNF
inhibitors (TNFi) even as first-line therapy. However, no comparative studies have been performed to compare the

Figure 2. Phenotyopic associations with rare variants in aortopathy genes
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effectiveness of biologic agents versus immunosuppressive drugs in the management of TAK. This study aims to evaluate
the one-year effectiveness and safety of adalimumab (ADA) compared to leflunomide (LEF) in TAK patients.

Methods: A retrospective and monocenter cohort study was performed. Inclusion criteria were age ≥ 18 years, fulfillment of
the 1990 American College of Rheumatology criteria for TAK, and written informed consent. Among 75 TAK patients under
regular follow-up, 44 patients had started either LEF (n = 28) or ADA (n = 16). Patients were evaluated at baseline, at a
median of 7.0 months [interquartile range (IQR): 5.0-9.0] (Visit 1) and at 14.0 months (IQR: 13.0-20.0) of follow-up as the final
visit. Data regarding disease activity, acute phase reactants, the daily dose of prednisone, side effects, and angiographic
progression were collected and analyzed.

Table 1 – Baseline features of TAK patients under therapy with ADA and LEF. ADA – Adalimumab; CRP – C-reactive protein; ESR – Erythrocyte
sedimentation rate; IV – Intravenous; LEF – Leflunomide; MTP – Methylprednisolone; n – Number of patients; SD – Standard deviation; TAK –

Takayasu arteritis; TNFi – TNF inhibitors.

3077



Results: LEF and ADA groups had similar features at the baseline visit regarding demographics, disease duration, active
disease, levels of acute-phase reactants, therapy before inclusion, and prednisone daily dose, except for the higher fre-
quency of methylprednisolone intravenous pulse therapy in the ADA group (Table 1). In the ADA group, 11 patients
(68.8%) used concomitant immunosuppressive agents (i.e., LEF in 7 and methotrexate in 4 patients). At visit 1, median levels
of acute-phase reactants and the frequency of complete remission were the same in both groups (i.e., 75%), as well as
remission with prednisone < 10mg/day. However, the ADA group had a higher median daily prednisone dose compared
to the LEF group (p = 0.014) (Table 2). In the final visit, ADA and LEF groups were comparable for levels of acute-phase reac-
tants, complete remission, daily prednisone dose, and remission with prednisone < 10mg/day. Only patients in the LEF
group withdrew from therapy during follow-up (Table 2). Follow-up imaging was available for 35/44 patients. Similar rates
of angiographic progression were observed in LEF and ADA groups (40% vs. 35%; p = 0.467). Mild to moderate adverse
events were observed only in 5 patients (17.8%) from the LEF group.

Conclusion: LEF and ADA had comparable outcomes after a median of 14.0 months of follow-up. However, withdrawal
from therapy and mild-to-moderate adverse events were only observed in the LEF group.

Disclosure: F. Peron Filho, None; A. de Souza Moreira, None; A. Janes, None; A. de Souza, None.
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Musculoskeletal and Skin Diseases (NIAMS), National Institutes of Health (NIH), Washington, DC, 5National Institutes of
Health, Rockville, MD

Table 2 – Comparison of outcomes between ADA and LEF groups. ADA – Adalimumab; CRP – C-reactive protein; ESR – Erythrocyte sedimen-
tation rate; LEF – Leflunomide; n – Number of patients.
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Background/Purpose: 18FDG-PET imaging can be used to directly assess vascular inflammation; however, limited access
to this technology has restricted widespread adoption of this modality in clinical practice. Biomarkers of disease activity in
blood to complement clinical assessment are needed in Takayasu’s arteritis (TAK). This study aimed to assess biomarkers
in serum of patients with TAK in relation to disease activity as defined by clinical and imaging-based assessments.

Methods: All patients in a prospective observational cohort underwent standardized clinical assessment and FDG-PET per
an imaging protocol. Disease activity was defined based on clinical assessment and FDG-PET findings. Active disease was
defined as clinical disease activity supported by vascular inflammation on FDG-PET. Subclinical disease was defined as
active vasculitis by FDG-PET in the absence of clinical disease activity. Remission was defined as an absence of clinical dis-
ease activity with no vasculitis identified by FDG-PET. Patients who fulfilled classification criteria for TAK were purposefully
selected to represent a range of disease activity states. Serum from age-matched healthy controls (HCs) were included.
All clinical assessments and sample collections were performed within 24 hours of 18FDG-PET imaging. Serum chemo-
kine/cytokine levels were evaluated through a 48-panel multiplex assay. Vascular inflammation was quantified using the
PET Vascular Activity Score (PETVAS) and correlated with serum chemokine/cytokine levels using Spearman’s correlation.
Differences between chemokine/cytokine levels from patients with TAK and controls were assessed using Mann-Whitney
test or the Kruskal-Wallis test, as appropriate. P-value < 0.05 defined statistical significance.

Results: Patients with Takayasu’s arteritis (n=47) and HCs (n=12) were included. Patients had active disease (n=23), sub-
clinical disease (n=15), or were in remission (n=9). IL-4, IL-6, IL-17, IL12p40, MIP-1a, and HGF were significantly elevated
in TAK patients independent of disease status when compared to HCs. Specifically, IL-4, IL-6, and IL-12p40 were signifi-
cantly elevated in active disease compared to HCs. SDF-1a was elevated in TAK patients in remission compared to active
and subclinical disease (p=0.02, for each). The two markers associated best with disease activity states were IL-17 and
IL-12p40, as expression was highest in active disease followed by subclinical disease then remission. No marker was pos-
itively correlated with PETVAS. IL-2, IL-8, IL-16, IL-18, IP-10, MIP-1a, and SDF-1a were significantly negatively correlated
with PETVAS.

Conclusion: Serum biomarkers in patients with TAK can define disease and disease activity status. IL-17 and IL-12p40 are
fundamental cytokines in TAK and track best with disease activity defined by clinical and imaging-based assessment. Cyto-
kines involved in Th1/Th17 pathways, and surprisingly Th2 mediated responses, were identified in association with TAK. Sev-
eral anti-inflammatory cytokines were identified that negatively correlate with vascular inflammation as assessed by FDG-
PET, but no markers were identified in serum that were positively associated with vascular inflammation.

Disclosure: C. Rankin, None; P. Grayson, None; B. Gribbons, None; K. Quinn, None; C. Redmond, None;
W. Tsai, None.
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Background/Purpose: Few studies compared the demographic, clinical, laboratory and imaging features, and outcomes
of Takayasu arteritis (TAK) and large-vessel giant cell arteritis (LV-GCA). Aim of our study was to evaluate the differences
between TAK and LV-GCA patients at disease onset and during follow-up.

Methods: This is a retrospective cohort study based on prospectively collected data of consecutive patients diagnosed with
large vessel vasculitis (LVV) between January 2005 and December 2016 and followed-up for at least 2 years at our centre. In
all patients, the diagnosis of LVV was confirmed by imaging (PET/CT, MR/CT angiography and/or CDUS), and all patients
satisfied the inclusion criteria of the GiACTA trial for GCA, or the 1990 American College of Rheumatology classification cri-
teria for TAK. Disease-related signs/symptoms, ESR and CRP levels, GC dosages and immunosuppressant use were
recorded at each follow-up visit. Disease activity (active/remission) was evaluated at each visit. We also evaluated the
appearance of new lumen changes (thickening, stenosis, occlusion, and/or vessel dilatation) at follow up morphologic imag-
ing studies (CTA, MRA and/or CDUS), and new/increased FDG uptake at follow-up PET/CT.

Results: 186 pts were included (TAK 59 pts, 127 LV-GCA pts). Compared to LV-GCA, TAK patients were more frequently
female (91.5 vs 72.4 %, p = 0.003), and presented more frequently arthralgia and myalgia (12% vs 4%, p=0.041), pulse loss
(65% vs 17%, p=0.001), vascular bruits (58% vs 30%, p=0.001), limb claudication (27% vs 8%, p=0.003), myocardial infarc-
tion/angina (10% vs 2%, p=0.034), and renovascular hypertension (19% vs 0%, p=0.001) at disease onset. Revascularization
procedures were required at diagnosis in 20% of TAK and 5% of LV-GCA patients (p=0.001). Compared to TAK, LV-GCA
patients had more frequently cranial symptoms (40% vs 9%, p< 0.001), fever (30% vs 12%, p=0.007), polymyalgia rheumatica
(29% vs 0%, p=0.001), hypertension (55% vs 10%, p=0.001) at disease onset. LV-GCA patients had higher ESR than those
with TAK [mean (SD) 82 (30) vs 54 (30) mm/1h, p=0.001).Considering imaging, TAK patients presented more frequently
involvement of innominate artery (40% vs 22%, p=0.011), celiac trunk (36% vs 16%, p=0.019), superior mesenteric artery
(36% vs 14%, p=0.019) and renal arteries (37% vs 15%, p=0.005), while LV-GCA patients presented more frequently involve-
ment of the axillary arteries (37% vs 19%, p=0.018), aorta (75% vs 66%, p=0.024) and iliac arteries (31% vs 10%, p=0.002).
During follow-up (median duration: TAK 92 months (IQ range 55-147), LV-GCA 70 months (47-101), p = 0.653) TAK patients
had lower vascular stenosis and/or occlusion free survival time (FST) (95 vs 158months, log-rank test 0.002), immunosuppres-
sive FST (38 vs 80 months, log-rank test < 0.001), biologic drugs FST (144 vs 193 months, log-rank test < 0.001) and revas-
cularization procedures FST (191 vs 232 months, log-rank test < 0.001) than LV-GCA patients.

Conclusion: In our large cohort of LVV, patients with LV-GCA differ from those with TAK in clinical and imaging characteris-
tics, and outcomes. Our data suggest that LV-GCA and TAK are two distinct entities, with different pathophysiologic mech-
anisms or vascular response to injury.
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Background/Purpose: Ocular and Neurobehçet’s Disease (NBD) are the most severe manifestations of Behcet’s disease.
NBD can be classified as a) primary neural parenchymal lesions, also known as parenchymal NBD (p-NBD) or b) secondary
to vascular involvement or non-parenchymal NBD (np-NBD). Response to biologic therapy (BT) in these two refractory sub-
types of NBD is unknown. The purpose of the study was to assess efficacy and safety of BT in refractory subtypes of NBD.

Methods: Open-label multicenter study of refractory NBD from 21 different referral National Hospitals. NBD diagnosis was
based on the International Consensus Recommendation criteria (4). Efficacy was determined by complete or partial
response and no-response. Complete, partial or no response was defined according to the resolution of the neurological
syndrome (signs and/or symptoms) after the BT onset.

Results: We studied 41 patients (21 women/20 men; mean age: 40.6±10.8 years). NBD was classified as p-NBD (n= 33,
80.5%) and np-NBD (n=17, 41.5%). There were no significant differences in baseline general features and in neurological
clinical response in both subgroups (TABLE and FIGURE). The first BT used in p-NBD were Infliximab (IFX) (n=15),
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Table: Main features between p-NBD and np-NBD

FIGURE: Response to biological therapy according to NBD subtypes
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Adalimumab (ADA) (n=11), Golimumab (GLM) (n=3), Tocilizumab (TCZ) (n=2) and Etanercept (ETN) (n=2) and in np-NBD
were IFX (n=9), ADA (n=6), TCZ (n=1) and ETN (n=1).

After an overall mean follow-up of 57.5±50.9 months BT was switched in 22 patients due to inefficacy (n=16) or Adverse
Effects (AE) (n=6) and in 4 cases was definitively discontinued because of complete prolonged remission (n=3) or AE
(n=1). AE were observed in 7 (17.1%) patients. Severe AE were observed in 2 cases, one due to demyelinating disease
and the other due to pulmonary tuberculosis, both in patients undergoing IFX therapy. The other 6 AE were infusion reaction
to IFX (n=1), IFX-induced psoriasis (n=1), IFX-induced acneiform eruption (n=1), infusion reaction to TCZ (n=1), intolerance to
IFX and recurrent mild infections (n=1) and erosive lichen planus and bullous impetigo (n=1).

Conclusion: In our series, BT seems equally effective and safe in both refractory p-NBD and np-NBD.

Disclosure: A. Herrero-Morant, None; J. Martín-Varillas, AbbVie/Abbott, Pfizer, Janssen, UCB, Celgene;

S. Castañeda, Roche;O. Maiz, None; J. S�anchez-Martín, None; N. Ortego, None; E. Raya, None; Á. Prior-Español,
None; C. Moriano, None; R. Melero, None; G. Graña-Gil, None; A. Urruticoechea, None; A. Ramos, None;
M. Loredo-Martínez, None; E. Salgado-Pérez, None; F. Sivera, None; I. Torre, None; F. Narv�aez, None;
J. Andreu, None;O. Martinez, None; R. G�omez-de la Torre, None; S. Fernandez-Aguado, None; S. Romero Yuste,
Pfizer, Lilly, AbbVie, Biogen, Sanofi; i. Gonzalez-Mazon, None; C. Alvarez Reguera, None; D. Martínez-L�opez,
None; J. Hern�andez, None;M. Gonz�alez-Gay, AbbVie/Abbott, Merck/MSD, Janssen, Roche, AbbVie/Abbott, Roche,
Sanofi, Eli Lilly, Celgene, Sobi, Merck/MSD; R. Blanco, Eli Lilly, Pfizer, Roche, Janssen, MSD, AbbVie, Amgen, Astra-
Zeneca, Bristol Myers Squibb, Galapagos, Novartis, Sanofi.
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Background/Purpose: Ocular and mucocutaneous manifestations of Behçet’s disease (BD) are globally recognized and
widely studied [Arthritis Rheumatol. 2019 Dec;71(12):2081-2089, Clin Exp Rheumatol. 2020 Sep-Oct;38 Suppl 127
(5):69-75]. However, vascular lesions are also frequent in BD, but less explored [Intern Emerg Med. 2019 08;14
(5):645-52]. Microvascular involvement may be clinical (as Raynaud’s phenomenon) or subclinical. Vascular microcirculation
can be studied with Nailfold Capillaroscopy (NFC) and may show capillary abnormalities such as dilated loops,
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megacapillaries and microhemorrhages. The purpose of our study was to assess the microvascular involvement in patients
with BD with and without clinical vascular manifestations.

Methods:Observational study of unselected consecutive patients with BD assessed in a national referral center from March
to May 2021. All patients fulfilled the 2014 ICBD criteria. They were evaluated sequentially with a scheduled clinic visit after
signing an informed consent. The main periungual capillaries features evaluated were loop diameter, tortuosity, vascular
density, microhemorrhages and blood flow. NFC was performed from the second to fifth fingers of both hands using a
500x magnification digital microscope. The following features were considered abnormal: diffuse enlarged capillaries (≥2
capillaries with a diameter of 20-50 � m in at least 2 different fingers), megacapillaries ( >50 � m in diameter), reduced vascular
density (< 9 capillaries/mm or avascular areas), diffuse microhemorrhages (≥2 hemorrhages in at least 2 different fingers) and
granular/slow flow.

Results: From a cohort of 120 patients with BD, 42 were evaluated during the period of the study (Table). NFC was per-
formed in the 42 cases, being abnormal in 54.8% of them. The most common findings were capillary loop dilation
(45.2%), capillary tortuosity (31%), megacapillaries (21.4%) and microhemorrhages (16.7%) (Table and Figure).

Conclusion: Microvascular involvement is not uncommon in BD and can be easily assessed by NFC.

Table. Clinical vascular and nailfold capillaroscopy data of 42 patients with Behçet’s disease.

Figure. Capillaroscopic study images showing, in order, capillary dilations, microhemorrages, and capillary tortuosities.
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Background/Purpose: Behçet’s disease (BD) may present with different clinical phenotypes. Ocular and Neurobehçet’s
Disease (NBD) are severe complications. Data on NBD epidemiology, clinical phenotype and therapy are scarce and contro-
versial. In a wide unselected single-center series of BD our aims were to assess a) NBD prevalence, b) associations with
other clinical clusters and c) treatment.

Methods: Cross-sectional study of all 120 patients diagnosed with BD in Northern Spain, between January 1, 1999 to
December 31, 2019. Finally, 96 patients were included in this study according to 2014 International Criteria for Behçet Dis-
ease (ICBD). NBD was diagnosed according to the International Consensus Recommendation (ICR) criteria.

Table: Main clinical features and treatment of 23 patients with Neurobehçet’s disease
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Results: NBD was diagnosed in 23 of 96 (24%) patients (15 women/8 men) (mean age: 44±13.9 years). NBD was classified
as parenchymatous (n=10, 43.5%), non-parenchymatous (n=10, 43.5%) and mixed (n=3, 13%). HLAB51 was positive in
5 out of 13 (38.4%) patients tested. The main cluster of clinical associations were oral aphthae (n=20, 87%); ocular (n=14,
60.9%), cutaneous (n=10, 43.5%), articular (n=9, 39.1%), vascular (n=4, 17.4%) and intestinal (n=1, 8.7%) involvement
(FIGURE). Treatments were oral corticosteroids (n=16; 69.6%; mean maximum dose 42±12.5 mg/ day, conventional
immunosuppressants (n=13, 56.5%) and Biological Therapy (BT) (n= 7; 30.4%). BT was used in patients who were refrac-
tory to conventional immunosuppressants. Monoclonal anti-TNFα were used as the first option in all patients who received
BT. In 3 out of 7 (42.7%) patients BT was switched due to inefficacy. TABLE shows the main NBD clinical subtypes and
treatment. Complete remission was achieved in 18 of 23 cases (78.2%), partial response in 2 out of 23 cases (8.7%). No
severe adverse effects were observed.

Conclusion: NBD was observed in 24% of patients with BD. The most frequent clinical clusters of NBD were oral aphthae
and ocular involvement. All patients treated with either conventional immunosuppressant or BT achieved clinical remission.

Disclosure: A. Herrero-Morant, None; C. Alvarez Reguera, None; L. S�anchez-Bilbao, Eli Lilly; D. Martínez-L�opez,
None; g. Su�arez-Amorin, None; R. fern�andez-ram�on, None; J. Martín-Varillas, AbbVie/Abbott, Pfizer, Janssen,
UCB, Celgene; C. Mata, None; M. Gonz�alez-Gay, AbbVie/Abbott, Merck/MSD, Janssen, Roche, AbbVie/Abbott,
Roche, Sanofi, Eli Lilly, Celgene, Sobi, Merck/MSD; R. Blanco, Eli Lilly, Pfizer, Roche, Janssen, MSD, AbbVie, Amgen,
AstraZeneca, Bristol Myers Squibb, Galapagos, Novartis, Sanofi.
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FIGURE: Clusters of Neurobehçet’s clinical associations
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Background/Purpose: Apremilast, the small-molecule phosphodiesterase -4 inhibitor, was approved for the treatment of
recurrent oral ulcers associated with Behcet’s disease (BD) in Japan from September 2019. However, the efficacy of apre-
milast for long-term treatment beyond 1 year is unknown. In addition, it has been reported that apremilast may decrease the
production of inflammatory cytokines and increase the production of anti-inflammatory mediators in psoriasis and psoriatic
arthritis, whereas the regulation of cytokines in BD is fully clarified. Therefore, we aimed to investigate the effects of apremi-
last on multiple lesion domains including oral ulcers and blood cytokine levels in BD.

Methods: Patients with BD who were started on apremilast at our hospital were included in the study. We analyzed the clin-
ical effects of apremilast on oral ulcers, genital ulcers, skin lesions, arthritis, and arthralgia until 18 months after treatment.

Table 1. Baseline characteristics of patients with Behçet’s disease enrolled in the study. BD, Behçet’s disease; SD, standard deviation
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Changes in serum cytokines (IFN-γ, TNF-α, IL-6, IL-8, IL-10, IL-23, MIP-1β, MCP-1, and IL-1RA) were measured before and
3 months after treatment using the multiplex Luminex immunoassay (R&D Systems) and Simple Plex (ProteinSimple, CA,
USA). The relationship between the clinical effects and the changes in cytokines was analyzed.

Results: Sixteen patients (4 males, 12 females) were included in the study (Table 1). The mean age was 46.6±12.2 years,
and the mean disease duration was 10.6±8.3 years. The organ manifestations observed at the start of apremilast treatment
included oral ulcers(100%), genital ulcers (31.3%), skin lesions (62.5%), arthritis (37.5%) and arthralgia (62.5%). Clinical
effects of apremilast on each lesion up to 18 months are shown in Figure 1. At 6, 12, and 18 months after starting apremilast,
93.3%, 92.3%, and 66.7% of patients had resolution of oral ulcers, respectively. Genital ulcers resolved in all patients after
6 months and did not relapse in the following period. As for skin and joint lesions, at 12 months, skin lesions were observed

Figure 1. Clinical effects of apremilast on each lesion up to 18 months.
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in 7 of 13 patients (53.8%), arthritis in 3 of 13 patients (23.0%), and arthralgia in 6 of 13 patients (46.1%). Furthermore, at
18 months, skin lesions were observed in 2 of 6 patients (33.3%), arthritis in 3 of 6 patients (50.0%), and arthralgia in 4 of
6 patients (66.7%). Thus, for joint lesions, there was a trend toward worsening from 12 to 18 months. In the seven patients
for whom serum cytokines could be analyzed, serum TNF-α, IL-23, and MIP-1β levels were decreased 3 months after apre-
milast treatment. Serum IL-6, IL-10, IFN-γ, and MIP-1β levels were more decreased in the group of patients whose oral
ulcers disappeared after 3 months compared to the group of patients whose oral ulcers remained. Furthermore, serum
MCP-1 level was decreased in patients with skin lesions, and serum IL-8 level was decreased in the patients with arthritis.

Conclusion: The long-term efficacy of apremilast differs between oral and genital ulcers, skin lesions and joint lesions, sug-
gesting that there may be differences in the long-term efficacy of apremilast in each manifestation. Cytokine changes after
apremilast administration in BD suggest that they may be related to the type of lesion and therapeutic response.

Disclosure: Y. Ushio, None;R.Wakiya, None;K. Ueeda, None; T. Kameda, None; s. nakashima, None;H. Shimada,
None; M. Kato, None; t. miyagi, None; R. Mino, None; K. Chujo, None; H. Dobashi, Bristol-Myers Squibb (BMS),
Chugai, Eli Lilly, GlaxoSmithKlein (GSK), MSD, Novartis, Pfizer, UCB Pharma.
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Background/Purpose: Behçet disease (BD) is an inflammatory chronic disease characterized by alternation of active and
inactive phases. Steroids, Colchine, Azathioprine (Aza) and interferon α are commonly used for BD management [Hatemi
G. Ann Rheum Dis 2018]. NKG2D is a receptor expressed by NK, NKT and CD8 T cells that acts as a sensor for self antigens
induced by infections, stress and neoplastic transformation [Lanier LL. Cancer Immunol Res 2015]. We have demonstrated
that BD patients are characterized by higher NKG2Dpos NK, NKT and T cells [Bonacini M. Front Immunol 2018]. We hypoth-
esized that following NKG2D increase, BD patients are more prone to respond to NKG2D ligands, which could lead to cyclic
auto-inflammation. Drugs able to inhibit NKG2D expression might thus be the most promising in BD patients. The aims of
the present work were to: 1) evaluate the effects in vitro on NKG2D expression by immune cells of drugs used for BD man-
agement, epigenetic drugs and nutraceuticals; 2) determine if the effects differed between BD patients and controls (CTR);
3) analyse circulating levels of NKG2D ligands.

Methods: Peripheral Blood Mononuclear Cells (PBMCs) from 5 active BD patients naive from therapy and 5 CTR were
treated for 48h with 500 ng/ml Dexamethasone (Dexa) or 3000U interferon α-2A or 1 � M Colchicine or 30 � M Aza or
250� M iBet-762 or 730� M Valproic Acid or 5 � M Curcumin. NK (CD56posCD3neg), NKT (CD56posCD3pos), CD8 T
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(CD56negCD3posCD8pos) cell percentages and NKG2D levels on their surface were evaluated by flow cytometry. To mimic the
active phase of the disease, PBMCs were treated with IL-15 for 24h followed by drugs treatment for additional 48h in presence
of IL-15. The same analyses were performed. The levels of NKG2D soluble ligands were quantified in plasma of 11 active BD
patients naive from therapy and 22 CTR. For 7 BD patients,plasma during the active and inactive phases were analysed.

Results: Unstimulated PBMCs from BD patients cultured with Dexa showed a reduction in NK cell percentages. Con-
versely, Dexa increased NK cells percentages in activated PBMCs. All the treatments reduced NKG2D expression on NK,
NKT and CD8 T cells, with the exception of interferon α-2A treatment that did not modify NKG2D levels on unstimulated
PBMCs. Similar effects were observed after treatment of PBMCs from BD and CTR. Higher concentrations of soluble MICA,
one of the ligands of NKG2D, were observed in plasma from active BD patients than CTR. MICA levels decreased in BD
patients who progressed from active to inactive phase.

Conclusion: BD patients were characterized by higher soluble MICA that increases the possibility of immune cell activation.
Drugs commonly used for BD management were able to down-regulate NKG2D levels on immune cells surface, reducing
their activation capacity. In addition drugs used for the treatment of other diseases, such as Valproic Acid used for breast
cancer and iBet-762 used for pancreatic cancer, showed the same effects on NKG2D expression. The reduction of NKG2D
expression on immune cells induced by the drugs was independent of the BD condition. This should be considered when
treating patients in whom it is important to maintain the immune surveillance, such as cancer patients.

Disclosure: M. Bonacini, None; F. Muratore, None; G. Restuccia, None; L. Albertazzi, None; P. Zaldini, None;
L. Cimino, None; R. Colla, None; A. Zerbini, None; C. Salvarani, None; S. Croci, None.
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4Istanbul University-Cerrahpaşa, Cerrahpaşa Medical School, Department of Internal Medicine, Division of
Rheumatology, Istanbul, Turkey, 5Istanbul University-Cerrahpaşa, Cerrahpasa Medical Faculty, Department of Internal
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Background/Purpose: A considerable number of patients with Behçet’s syndrome (BS) have vitreous cells on slit lamp
examination at the time of diagnosis. However, the prognostic importance of vitreous cells (VC) and their association with
the development of posterior uveitis (PU) requiring immunosuppressive treatment is unknown.

Methods: The charts of 144 consecutive BS patients fulfilling ISG criteria who were registered between 2010 and 2011
were reviewed. At baseline visit 59/144 patients had VC in one eye or both eyes. Among the remaining patients, 66 patients
had bilateral pan or posterior uveitis, 3 had no eye involvement, and 9 had insufficient data in their medical records. Among
the 59 patients with VC, 42 patients with a follow-up of ≥2 years were included in this study.

3090



Results: At baseline, among the 42 included patients (23 men, mean±SD age: 30.3±8.7 years), 22 had VC in both eyes,
10 had VC in only one eye, and 10 had VC in one eye and PU in the other eye. There was anterior uveitis (AU) in addition
to VC in the same eye in 7 patients at baseline.

New PU developed in 13 patients during a mean follow-up of 1.8±1.2 years.

4 patients that developed PU in the eye with VC had had PU in the contralateral eye at baseline. This means 4 of 10 patients
with VC in one eye and PU in the contralateral eye developed bilateral PU despite treatment. Additionally, 4 patients that
developed PU in the eye with VC had anterior uveitis in the same eye at baseline.

Conclusion: Careful follow-up is required for patients with VC since almost one third developed PUwithin 2 years. The pres-
ence of PU in the contralateral eye and AU in the same eye may be risk factors for the development of PU in patients with VC.

Disclosure: D. Ucar, None; B. Bircan, None; N. Rustamli, None; B. Batu Oto, None; V. Hamuryudan, Celgene, Abb-
Vie/Abbott, Novartis, UCB; S. Esatoglu, None; g. Hatemi, Celgene, UCB, Novartis, AbbVie/Abbott.
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Ophthalmology, Istanbul, Turkey, 4Istanbul University-Cerrahpaşa, Cerrahpaşa Medical School, Department of
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Background/Purpose: Damage accrual in Behçet syndrome (BS) may progress over the years and an index that can be
scored using retrospective data may be useful in measuring damage accrual over a long time and comparing different treat-
ment strategies or patient populations. We aimed to assess the construct validity, reproducibility, sensitivity to change and
feasibility of Behçet’s Disease Overall Damage Index (BODI) for use in retrospective studies, and to identify items that may
be missing in BODI.

Methods: BODI was translated into Turkish with the principles of scale adaptation and translated backwards by 2 people.
The study included 300 patients with at least 2 visits at 1-year intervals out of 712 consecutive BS patients admitted
between 2015-2017. Correlation between BODI score of the same patient that was assessed during a face-to-face visit
and that was calculated retrospectively using patient charts was evaluated using intraclass correlation coefficient (ICC).
Interobserver and intraobserver correlation, correlation with disease activity and feasibility were also evaluated.
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Results: The mean BODI score was 1.56 ± 1.44 SD. There was good correlation between face-to-face and retrospective
evaluation (ICC 0.998; [%95CI 0.997-0.999]), good interobserver agreement (ICC 0.96 [95%CI 0.94-0.98]) and intraobser-
ver agreement (ICC 1). No correlation with disease activity was detected (r=-0.01, p=0.5). We observed an increase in BODI
score in 113 (37.6%) patients during follow-up. The main reasons for increasing BODI scores were eye, vascular and neuro-
logical involvement (Table). Items not captured by BODI were hypertension, lymphedema, liver failure, glaucoma, damage
due to venous interventions and lung parenchymal involvement. The mean time to complete the form was 1.5 (1-4) minutes.

Conclusion: The validated Turkish version of BODI is convenient and applicable in terms of construct validity and can be
used reliably in retrospective studies. Whether modification of BODI by adding damage items identified in this study would
make it an even better scale warrants further studies.
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Background/Purpose: Diagnosing Behçet’s Disease (BD) can be a clinical challenge in patients presenting with limited
organ manifestations, especially with single major organ involvement. We reported the first controlled Doppler Ultrasound
study showing increased common femoral vein (CFV) thickness in BD (1). We recently also showed that increased CFV
thickness is a distinctive feature of BD with a specificity higher than 80% for the cut-off value of ≥ 0.5 mm (2). In this study,
we aimed to assess the diagnostic performance of CFV thickness measurement in patients with ‘Incomplete’ BD diagnosed
by expert opinion.

Methods: We included 48 patients with incomplete BD (26 male, 22 female) diagnosed with expert opinion and followed in
the Marmara University Behçet’s Clinic. Demographic, clinical characteristics and treatment data were recorded during rou-
tine visits. CFV wall thickness was measured by an experienced radiologist on the same day.

Figure 1: Distribution of major organ involvements (n) in the study group
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Results: The mean age of the patients was 39.1 (SD:11.1). The mean duration of BD was 53.7 (SD: 51.4) months.
40 (83.3%) of BD patients had major organ involvement. 6 (12.5%) patients had pathergy positivity and 15 (31.3%) had
familial BD. 20, 8, and 6 of the patients had vascular, ocular, and neurological involvement, respectively. Right CFV thickness
was 0.72 (SD: 0.15) mm and left CFV thickness 0.72 (SD: 0.15) mm. Only 2 (4.2%) patients had CFV thickness values below
the cut-off value of ≥ 0.5 mm.

Conclusion: Diagnosing BD can be challenging in patients presenting with one major organ involvement, especially in coun-
tries with a low prevalence. These patients are generally diagnosed as ‘incomplete’ BD by ‘expert opinion’. Early diagnosis is
of utmost importance in some of these cases. Our results show that CFV thickness measurement with Doppler US, a non-
invasive radiological modality, is a valuable diagnostic test in incomplete BD, especially with major organ involvement.

References:

1- Alibaz-Oner F. et al. Venous vessel wall thickness in lower extremity is increased in male patients with Behcet’s dis-
ease. Clin Rheumatol 2019;38:1447- 51.2- Alibaz-Oner F. et al. Femoral vein wall thickness measurement: A new diag-
nostic tool for Behcet’s disease. Rheumatology (Oxford). 2021 Jan 5;60(1):288-296
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Table 1: Subgroup analysis of incomplete BD patients
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Background/Purpose: To evaluate the efficacy of anti-TNF or anti-IL6 treatment in severe and refractory ocular involvement
in patients with refractory cystoid macular edema (CME) due to Behçet’s disease (BD).

Methods: Multicenter study of patients with BD-associated ocular involvement refractory to immunosuppressive drugs.
Patients with CME associated to BD uveitis were selected from a cohort of 177 patients treated with Infliximab (IFX) and/or
Adalimumab (ADA) and 14 patients treated with Tocilizumab (TCZ). From baseline up to 4 years of follow-up, the evolution

Table 1. Demographic and clinical characteristics of 49 patients with cystoid macular edema due to Behçet’s disease receiving adalimumab
(ADA), infliximab (IFX) or tocilizumab (TCZ).
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of macular thickness (main outcome), best-corrected visual acuity (BCVA) and intraocular inflammation (Tyndall and vitritis)
was analyzed.

Results: A total of 49 patients with CME associated BD (and 72 eyes) were included. 25 patients (40 eyes) were treated with
ADA, 15 patients (21 eyes) received IFX and 9 patients (11 eyes) were treated with TCZ. There was a lower basal BCVA in
patients treated with TCZ. No statistically significant baseline differences were observed in the rest of parameters. Most
patients from all groups had received several conventional immunosuppressive drugs and in addition, the group of TCZ
had also received anti-TNF agents. Monotherapy with biological immunosuppressive drugs was used in 8 patients and com-
bined therapy with conventional immunosuppressive drugs was used in 41 patients (Table 1). Regarding the evolution of
ocular parameters after 1 year of treatment, macular thickness progressively decreased in the 3 groups, with no signs of
CME. Similarly, visual acuity and inflammatory intraocular remission improved in all groups (Figure 1).

Conclusion: Refractory CME associated with BD uveitis can be effectively treated either with ADA, IFX or TCZ. Moreover,
TCZ may be an appropriate therapeutic option for patients with contraindications or resistance to anti-TNF therapy.

Disclosure: N. Barroso-García, None; B. Atienza-Mateo, AbbVie/Abbott, Roche, Pfizer, Celgene, Novartis, Janssen,
UCB, Eli Lilly; I. Ferraz Amaro, AbbVie/Abbott, Merck/MSD, Janssen, Roche, AbbVie/Abbott, Pfizer, Roche, Amgen,
Celgene, Merck/MSD; D. Prieto-Peña, UCB, Roche, Pfizer, Amgen, Janssen, AbbVie/Abbott, Novartis, Eli Lilly;
A. De Vicente-Delm�as, None; R. Blanco, Eli Lilly, Pfizer, Roche, Janssen, MSD, AbbVie, Amgen, AstraZeneca, Bristol
Myers Squibb, Galapagos, Novartis, Sanofi;M. Gonz�alez-Gay, AbbVie/Abbott, Merck/MSD, Janssen, Roche, AbbVie/
Abbott, Roche, Sanofi, Eli Lilly, Celgene, Sobi, Merck/MSD.

Figure 1. Evolution of ocular parameters in 49 patients with cystoid macular edema due to Behçet’s disease receiving adalimumab (ADA), inflixi-
mab (IFX) or tocilizumab (TCZ).
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Background/Purpose: Cellular immunity of Behçet’s Disease (BD) remains poorly understood. Previous work has provided
clues pointing to most innate and adaptive immune cell types in BD, but strong signals from non-immunogenetic studies are
rare and often inconclusive. Here we aimed to identify highly BD/ healthy donor (HD) discriminant immune cells in semi-
biased and targeted approaches and determine their significance at a BD-relevant effector site: the eye.

Methods: We utilized multi-parametric flow cytometry to dissect cellular phenotypes in peripheral blood mononuclear cells
(PBMC) of untreated BD patients (n=27) and HD (n=22) consisting predominantly of active ocular and major vascular BD
subjects. Data were subjected to supervised machine learning (CITRUS), and results were verified with targeted gating.
We also assessed anterior chamber (AC) fluid cells and autologous PBMC from BD uveitis patients with single-cell RNA-
sequencing.

Results: CITRUS identified CD16+, CD14low, CD4low, CD3-, CD19- cells as the only BD/HD discriminant cellular expres-
sion pattern at an FDR of < 0.05. Targeted gating confirmed highly significant differences with large effect sizes in PBMC of
BD vs. HD for “non-classical” (CD14lowCD16hi, p< 0.0001) and “intermediate” (CD14+CD16+, p=0.0006) monocytes at
decreased frequencies for BD in peripheral blood. CD16+ dendritic cells (DC) were also significantly decreased in BD PBMC
vs. HD. The effect sizes and significance levels in the CD16+ DC comparisons were inversely proportional to the level of HLA-
DR expression. “Classical” (CD14++CD16-) monocytes were significantly more frequent in BD PBMC than in HD (p=0.021),
but with smaller effect sizes. CD14+ cells showed a strong presence in the AC of the eye during BD uveitis and co-
expressed CD16 far more frequently than CD14+ cells in autologous peripheral blood.

Conclusion: Significant differences in frequencies of CD16+ monocyte and DC subsets with large effect sizes in the periph-
eral blood of untreated active BD patients vs. HD point to their importance for the patho-immunobiology of BD. The high
abundance of CD14+ cells with CD16 co-expression in the AC of the eye during uveitis, contrasted with their low relative fre-
quencies in autologous peripheral blood, strongly suggests their transmigration into the eye during BD uveitis rather than a
stochastic process.

Disclosure: Y. Ozguler, UCB, Novartis, Pfizer; Z. Lin, None; A. Cavers, None; g. Hatemi, Celgene, UCB, Novartis,
AbbVie/Abbott; O. Manches, None; J. Nowatzky, None.
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Istanbul, Turkey, 2Istanbul University-Cerrahpaşa, Cerrahpasa Medical Faculty, Department of Internal Medicine,
Istanbul, Turkey, 3Istanbul University-Cerrahpasa, Cerrahpasa Medical Faculty, Department of Internal Medicine,
Division of Rheumatology, New York, NY, 4Istanbul University-Cerrahpaşa, Istanbul, Turkey, 5Istanbul University-
Cerrahpaşa, Cerrahpasa Medical Faculty, Department of Dermatology, Istanbul, Turkey, 6Letter to Editor Rheumatology,
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Background/Purpose: Vascular involvement is an important cause of morbidity and mortality in patients with Behçet syn-
drome (BS). We aimed to survey the efficacy and safety of infliximab (IFX) in BS patients with vascular involvement followed
in a dedicated tertiary center.

Methods:Charts of all BS patients who used IFX for vascular involvement between 2004-2021 were reviewed. Primary end-
point was remission at month 6, defined as no new clinical symptoms/findings associated with a vascular lesion, no worsen-
ing of the primary vascular lesion, no new vascular lesions on imaging, and CRP< 10mg/dL. For patients with venous ulcers,
remission was defined as the total healing of the existing venous ulcers. Relapse was defined as development of a new vas-
cular lesion or recurrence of a preexisting vascular lesion.

Results: Among the 127 patients (102 men, mean age at IFX initiation: 35.8 ± 9 years) treated with IFX, 110 (87%)
received IFX for remission induction of whom 87 (79%) being refractory to conventional immunosuppressives and
17 received IFX for maintenance therapy. Overall, remission rate was 73% (93/127) at month 6 and 63% (80/127) at
month 12. For subgroups,the remission rate was 82% (50/61) and 70% (43/61) among patients with venous thrombo-
sis, 84% (31/37) and 68% (25/37) among those with pulmonary artery involvement, 69% (11/16) and 63% (10/16)
among those with non-pulmonary artery involvement, and 8% (1/13) and 15% (2/13) among those with venous ulcers
at month 6 and at month 12, respectively. 17/100 (17%) patients experienced 22 relapsesduring a mean follow-up of
28.4 ± 21 months of IFX therapy.Among the 22 relapses, 12 were progression of a pre-existing vascular lesion and
10 were new vascular lesions. Fourteen patients discontinued IFX due to adverse events. These were: allergic reac-
tions (n=5), infections (n=3), malignancy (n=2), paradoxical reactions (n=3), anda heart failure. Four patients had died
the reasons being lung adenocarcinoma, sepsis, and pulmonary hypertension related right heart failure due to pulmo-
nary artery thrombosis (n=2), respectively.

Conclusion: Infliximab seems to be highly effective in BS patients with venous thrombosis and pulmonary artery involve-
ment even among those who are refractory to immunosuppressives and glucocorticoids. .The remission rate was some-
what lower among patients with non-pulmonary artery involvement and no remission could be achieved in the majority of
patients with venous ulcers.
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Disclosure: g. Hatemi, Celgene, UCB, Novartis, AbbVie/Abbott; N. Tukek, None; S. Esatoglu, None; Y. Ozguler,
UCB, Novartis, Pfizer; S. Ta � an, None; M. Melikoglu, None; S. Ugurlu, None; I. Fresko, None; Z. Kutlubay, None;
S. Yurdakul, None; H. Yazici, None; V. Hamuryudan, Celgene, AbbVie/Abbott, Novartis, UCB.

Table 1. The frequency of concomitant immunosuppressive use, duration of infliximab use and outcomes of BS patients with vascular involvement
treated with IFX
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Refractory Macular Edema Due to Behçet’s Disease. Multicenter
Comparative Study of Adalimumab and Certolizumab Pegol
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Background/Purpose: Cystoid Macular Edema (CME) is the leading cause of blindness in non-infectious uveitis. Behçet’s
disease (BD) is one of the diseases most frequently associated with CME. Our aims wereto compare the efficacy and safety
of Certolizumab Pegol (CZP) and Adalimumab (ADA) in CME due to BD refractory to conventional therapy.

Table. main ocular parameters compared in the CZP-treated group vs. ADA-treated group.
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Methods:multicenter study of patients with CME secondary to BD refractory to glucocorticoids (GC) and at least 1 conven-
tional immunosuppressant. All patients had CME (OCT >300 � ) at baseline. Efficacy was assessed with the following ocular
parameters: macular thickness (� m), visual acuity (BCVA) and GC-sparing effect. The efficacy of CZP vs. ADA was com-
pared between the baseline visit, 1st and 6th month, and 1st and 2nd year. Statistical analysis was performed with IBM
SPSS Statistics v.23.

Results: We studied 21 patients/38 affected eyes were studied. 10 patients were treated with CZP (200 mg
c/2 weeks) and 11 with ADA (loading dose of 80 mg and subsequently 40 mg c/2 weeks). No statistically significant
baseline differences were observed in both groups (CZP vs. ADA) in sex (♂/♀; 3/7 vs 5/6; p=0.65) and mean age
(36.1±8.0 vs 42.2±8.6; p=0.10). However, CZP group was more severe with a longer time between EB diagnosis
and biologic initiation (91.6±71.4 vs 34.4±21.3 months, p=0.02), and a greater median [IQR] number of previous bio-
logic drugs (2 [0.75-3] vs 0 [0-0]). In CZP group, 8 patients were previously treated with ADA. Combined therapy with
conventional DMARDs was used with ADA in 81.8% vs. 18.2% of CZP patients. Regarding the efficacy outcomes
analyzed, a rapid and maintained improvement in macular thickness, measured by OCT, was observed after 2 years
of follow-up in both groups with no statistically significant differences between them (TABLE). Improvement in visual
acuity and a GC-sparing effect was also observed (TABLE). No serious adverse events were observed in either
group.

Conclusion: Our study suggests that both CZP and ADA are effective in the treatment of CME due to BD refractory to con-
ventional treatment. CZP was equally effective despite most patients were refractory to ADA.

Disclosure: J. Martín-Varillas, AbbVie/Abbott, Pfizer, Janssen, UCB, Celgene; L. S�anchez-Bilbao, Eli Lilly; V. Calvo
Río, AbbVie/Abbott, Eli Lilly, Merck/MSD, UCB; A. Ad�an, None; I. Hernanz Rodríguez, None; M. Cordero Coma,
None; D. Díaz Valle, None; P. Fanlo, None; J. de Dios, None; A. Garcia-Aparicio, None; S. Rodriguez Montero,
None; V. Jovani Casano, None; P. Moya Alvarado, None; e. Peña Sainz-Pardo, None; J. Hern�andez, None;
R. Blanco, Eli Lilly, Pfizer, Roche, Janssen, MSD, AbbVie, Amgen, AstraZeneca, Bristol Myers Squibb, Galapagos,
Novartis, Sanofi.
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Evaluation for Allogeneic Hematopoietic Stem Cell Transplant Indications
and Eligibility in a Prospective Cohort of Patients with VEXAS
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Background/Purpose: VEXAS (vacuoles, E1 enzyme, X-linked, autoinflammatory, somatic) syndrome is a newly described
genetic disease due to mutations in UBA1 in hematopoietic stem cells. Patients with VEXAS have an overlap of inflammatory
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and hematologic manifestations. The disease is often refractory to treatment and associated with significant morbidity and
mortality. Allogeneic Hematopoietic Stem Cell Transplant (HSCT) could be a curative treatment. We evaluated indications
and eligibility for HSCT in a prospective cohort of patients with VEXAS.

Methods: Patients with genetically confirmed VEXAS from a prospective observational cohort from 2019-2022 were
included. Indications for HSCT were defined based on clinical consensus as 1) hematologic abnormalities: anemia ≤ 10
g/dL or transfusion dependence to red blood cells or platelets; or 2) refractory inflammatory disease (RID) defined as pred-
nisone requirement of ≥ 20 mg per day to control symptoms. Eligibility for HSCT was defined by specific end organ assess-
ment and functional status. Categorical and continuous variables were compared using the chi-square test or Kruskal-
Wallis test.

Results: Twenty male patients with median age at disease onset of 63 (IQR 57-66) years were studied. At initial evaluation,
median disease duration was 5 (IQR 2.5-6) years, median prednisone dose was 21 (IQR 16-30) mg/day and median number
of previous DMARDs used was 3 (IQR 2.5-5.5).

At first visit, 14 (70%) patients met an indication for HSCT; nine (45%) with hematologic indication, eight (40%) due to RID,
and three (15%) patients met both indications. Four (20%) patients were red blood cell transfusion dependent, none were
platelet transfusion dependent.

Six out of 14 patients who met indications were not eligible for HSCT due to a diagnosis of multiple myeloma n=2; Karnofsky
score < 40% n=2; age ≥75 n=1; or HIV infection n=1.

Patients with RID indications for HSCT were younger at disease onset, (56 vs 64 years, p=0.01), historically received more
DMARDs (5 vs 2, p< 0.01), and had lower values of ESR (5.8 vs 17 mm/hr, p=0.04) and CRP (32 vs 68 mg/L, p=0.02) at ini-
tial evaluation.

Patients were prospectively followed for a median of 9 months (IQR 3-25). Five patients did not have an indication for HSCT
at the initial visit, but all of them met eligibility requirements for HSCT during subsequent visits. Two of these patients devel-
oped both hematologic and RID indications for HSCT after 6 months follow-up. Three patients with hematologic indications
for HSCT during follow-up died (two due to disease progression, and one with severe COVID-19 infection).

Two patients underwent HSCT and remain off all therapy for VEXAS at 6- and 11-months post-transplant follow-up.

Conclusion: Patients with VEXAS may differentially meet indications for HSCT based on hematologic or inflammatory bur-
den of disease. In absence of effective standard medical therapy other than high dose glucocorticoids, multidisciplinary eval-
uation for HSCT should be considered in every VEXAS patients but not all will qualify. Further prospective follow-up is
needed to determine the right timing for HSCT intervention in subset of VEXAS patients.

Disclosure: M. Ferrada, None; P. Grayson, None; L. Wilson, None;D. Beck, None;W. Goodspeed, None; I. Darden,
None; E. Groarke, None; D. Hickstein, None; B. Patel, None.
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Lung Involvement in VEXAS Syndrome
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Background/Purpose: Vacuoles, E1 enzyme, X-linked, autoinflammatory, somatic (VEXAS) syndrome is a recently identi-
fied disorder caused by somatic mutations in the UBA1 gene of myeloid cells. Pulmonary involvement has been reported,
but a detailed description of lung involvement and radiologic findings is lacking.

Methods: A retrospective cohort study was conducted of all patients identified at the Mayo Clinic with VEXAS syndrome
since October 2020. Clinical records and chest high resolution computed tomography (HRCT) scans were reviewed.

Results:Our cohort comprised 22 white men with a median age of 69 years (range 57-84). Hematologic disorders including
multiple myeloma, myelodysplastic syndrome and pancytopenia were present in 10 patients (45%), rheumatologic diseases
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including granulomatosis with polyangiitis, IgG4-related disease, polyarteritis nodosa, relapsing polychondritis, and rheuma-
toid arthritis were found in 10 patients (45%), and 4 patients had dermatologic presentations including Sweet syndrome,
Schnitzer-like syndrome or drug rash with eosinophilia skin syndrome (DRESS). VEXAS syndrome related features included
fever (18,82%), skin lesions (20,91%), lung infiltrates (12,55%), chondritis (10,45%), venous thromboembolism (12,55%),
macrocytic anemia (21,96%), and bone marrow vacuoles (22,100%). The somatic mutations affecting methionine-41
(p.Met41) in UBA1 gene were: 11 (50%) p.Met41Thr, 7 (32%) p.Met41Val, 2 (9%) p.Met41Leu, and 2 (9%) in the splice site.
All patients received glucocorticoids (GC) (median duration of treatment was 2.6 years); 21 (96%) received conventional
immunosuppressive agents (methotrexate, azathioprine, mycophenolate, leflunomide, cyclosporin, hydroxychloroquine,
tofacitinib, ruxolitinib) and 9 (41%) received biologic agents (rituximab, tocilizumab, infliximab, etanercept, adalimumab,
golimumab, abatacept). Respiratory symptoms included dyspnea and cough present in 21 (95%) and 12 (55%). Bronchoal-
veolar lavage (BAL) was available in 4 patients, with neutrophilic alveolitis in 3. Two patients had lung biopsies that showed
ATTR amyloidosis and organizing pneumonia with lymphoid interstitial pneumonia, respectively. Pulmonary function tests
were available in 9 (41%) patients and showed normal results in 5; 3 patients had isolated reduction in DLCO and 1 had mild
restriction. On chest HRCT, 16 patients (73%) had parenchymal changes including ground-glass opacities in 9, septal thick-
ening in 4, and nodules in 3; pleural effusions were present in 3 patients, air-trapping in 3 patients and tracheomalacia in
1 patient. Follow-up chest HRCT was available for 8 patients (36%), the ground-glass opacities resolved in 5 patients,
3 patients manifested new or increased ground-glass opacities, and 1 patient had increased interlobular septal thickening.
VEXAS flares occurred in 18 patients (82%), the maximum number of relapses was 7, and they were mainly managed with
GC and with changes in the immunosuppressive regimen.

Conclusion: Pulmonary involvement was documented by chest HRCT in most patients with VEXAS syndrome. The pulmo-
nary manifestations of VEXAS are nonspecific and characterized predominantly by inflammatory parenchymal involvement.

Disclosure: M. Casal Moura, None; M. Baqir, None; Y. Tandon, None; M. Samec, None; K. Reichard, None;
A. Mangaonkar, None; R. Go, None; K. Warrington, Eli Lilly, GlaxoSmithKlein(GSK), Kiniksa, Chemocentryx;
M. Patnaik, None; M. Koster, None; J. Ryu, None.

Response to glucocorticoids documented with chest HRCT. Follow-up chest HRCT was available for 8 patients (36%): GGO resolved (5), new or
increased GGO (3) (during flares), increased interlobular septal thickening (1).
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Memory CD4+T Cell Signature Is Associated with Unfavorable Prognosis
in IgG4-related Disease: Risk Stratification by Machine-learning
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Background/Purpose: IgG4-related disease (IgG4-RD) is a chronic immune-mediated disease with significant heterogene-
ity. A better understanding of the variance in the immune signature of IgG4-RD will contribute to the treatment of IgG4-RD. In
this study, we used machine-learning approaches to demostrate the immune cell profiles and identify the heterogeneity of
IgG4-RD.

Methods: Demographic and clinical data of IgG4-RD patients (2019 ACR/EULAR classification criteria) including organ
involvement, disease activity (Responder Index) and laboratory tests, were collected respectively. The immunophenotype
of PBMC of IgG4-RD patients and healthy controls (HCs) was determined by flow cytometry and univariate analysis to com-
pare percentages of immune cell subsets between IgG4-RD and HCs. EXtreme Gradient Boosting (XGBoost) was applied
for the construction of the classification model between IgG4-RD and HCs. To visualize the importance of the features in
the XGBoost model, SHapley Additive exPlanations (SHAP) value in the model was shown. K-means clustering with the pro-
portions of T cell subsets and NK cells to identify the heterogeneity of IgG4-RD. Kaplan-Meier analysis and logistic regres-
sion were used to investigate the prognosis and potential risk factors for the likelihood of relapse in IgG4-RD. This study
was approved by the Ethics Committee of Peking Union Medical College Hospital (PUMCH).

Results: This study included 148 patients with IgG4-RD (median [IQR] age 56.0 [46.8, 63.0] years, 57.4% male) and
188 sex/age-matched HCs. The median follow-up time of those patients was 12 months (IQR [6–12] months). The XGBoost
model discriminated patients with IgG4-RD from HCs with an area under the receiver operating characteristic curve (AUC) of
0.963 in the testing set. The top three features identified by SHAP value in the XGBoost model were naïve CD4+T, DR+CD8+-

T, and CD4+T cells. By K-means clustering, IgG4-RD patients were classified into two clusters. Cluster 1 (N = 99) featured a
higher proportion of memory CD4+T cells, and cluster 2 (N = 49) featured a higher proportion of naïve CD4+T cells accord-
ingly. The two clusters shared similar clinical characteristics and the initial or maintenance treatment. The unfavorable prog-
nosis was defined as relapse of IgG4-RD or the decision of enhancing treatment intensity (increased dose of glucocorticoids
or switch to more powerful immunosuppressors) by experts in rheumatology during the follow-up visits. In the Kaplan-Meier
analysis, cluster 1 was more likely to have an unfavorable prognosis in the follow-up. Furthermore, in the multivariate logistic
regression, cluster 2 was shown to be a protective factor.

Conclusion: Immune cell signature with machine-learning approaches was efficient in the discrimination of IgG4-RD
patients and HCs. Immunophenotyping of IgG4-RD may help in the identification of patients with the potential to relapse
and attention should be paid to those patients with elevated proportions of memory CD4+T cells.

Disclosure: Y. Nie, None; z. liu, None; W. Cao, None; T. Li, None; W. Zhang, None.
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Background/Purpose: IgG4-related disease (IgG4-RD) is a systemic autoimmune fibroinflammatory disease capable of
affecting most organ systems. Large-vessel vasculitis is a well-described manifestation of the disease. However, coronary
artery involvement, while rarely reported, is not well described. We aimed to characterize coronary involvement in 13 patients
with IgG4-RD, the largest single-center experience with this manifestation reported to date.

Methods: Patients with coronary involvement of IgG4-RD were identified from our IgG4-RD cohort (n=359). Cases were
defined as having coronary involvement if there was wall thickening or enhancement, periarterial soft tissue encasement,
or aneurysm involving a coronary artery. Cases with only calcification or luminal stenosis but no other abnormalities were
not considered to have coronary involvement. We extracted details regarding patients’ diagnoses and characteristics of cor-
onary involvement through manual chart review.

Figure 1.Histopathology. Carotid artery biopsy at A) 20x magnification and B) 400x magnification showing dense lymphoplasmacytic infiltrate with
>200 IgG4+ cells/high-powered field. C) CD138 stain and D) IgG4 stain demonstrate that 56% of CD138+ cells are IgG4+.
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Figure 2. Major patterns of coronary artery involvement in IgG4-related disease. Images include axial CT (A), left heart catheterization (B), 3D
volume-gated reconstruction of CTA (C), and curved planar reformatting of coronary CTA (D-G). Findings include fusiform aneurysmal dilatation
(A-C) with mural thrombi (A, arrows), ectasia (C) periarterial soft tissue (D, E; arrows), and stenosis (F, G; arrows). Panel C demonstrates ectasia
of the entire coronary tree with focal fusiform aneurysmal dilatations (arrows).

Figure 3. Arteritis and periarteritis. A) Coronary computed tomography (CTA) in the short-axis view demonstrating the left anterior descending
artery (LAD) aneurysm (arrow). B) Delayed contrast-enhanced CT showing enhancement of the aneurysmal LAD wall consistent with arteritis
(arrow). C) LAD curved planar reformatted (CPR) and D) Pseudo colorized image of the LAD CPR image showing the soft tissue thickening around
the LAD (arrows). E) Delayed phase image in short axis showing enhancement of the soft tissue thickening consistent with periarteritis (arrows).
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Results: Thirteen patients had IgG4-RD with coronary involvement. All were male, and median age at diagnosis of coronary
involvement was 61 years (range 46-75, IQR 55-69) years. Timing of symptom onset could not be determined in 3 patients;
in the remaining 10, median disease duration at diagnosis of coronary involvement was 11 years (IQR 8.3-15.5). Coronary
involvement was identified incidentally (2/13), during workup or monitoring of IgG4-RD (7/13), or during workup of cardiac
symptomatology (4/13). All patients had elevated serum IgG4 concentrations (median 955.4 [510-1568.3] mg/dL, range
235.2-1980, normal < 86.4 mg/dL), and they had a mean of 4.8 (1.9) organs involved. Concurrent large-vessel involvement
was observed in 9/13 cases. Representative histology from a carotid artery is shown in Figure 1. Coronary artery aneurysms
were present in 8/13, and these often met criteria for “giant” aneurysms. The largest measured 5.0 cm in diameter. Other
abnormalities were periarterial soft tissue encasement (6/13), wall thickening or enhancement (8/13), calcification (9/13),
and stenosis (9/13) (Figure 2). Advanced imaging demonstrated that both arteritis and periarteritis could occur (Figure 3).
Complications included myocardial infarction (5/13), mural thrombus (5/13), and ischemic cardiomyopathy (2/13); percuta-
neous coronary intervention and coronary artery bypass grafting were performed in 2 patients each.

Conclusion: Coronary arteritis and periarteritis are manifestations of IgG4-RD, particularly in males with highly-elevated
serum IgG4 concentrations and multiorgan disease. Patients are also likely asymptomatic for years, yet severe complica-
tions can occur. Our cohort likely underestimates the prevalence of coronary involvement, as patients did not routinely
undergo coronary imaging.

Disclosure: G. Katz, None; s. hedgire, None; J. Stone, Cook Medical; S. Perez-Espina, None; A. Fernandes, None;
C. Perugino, None; Z. Wallace, Sanofi, Bristol-Myers Squibb(BMS), Zenas Biopharma, Horizon, Shionogi; J. Stone,
Horizon Theraputics, Sanofi, Amgen, Argenx, Bristol-Myers Squibb(BMS), Chemocentryx, Kyverna, Novartis, Palleon
Pharmaceuticals, PPD, Q32, Star Therapeutics, Roche, Mirabio, Spruce Biosciences, Steritas, Zenas.
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CD40, BLK and BANK1 in the Pathogenesis of Immunoglobulin-A Vasculitis
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Background/Purpose: CD40 is a membrane glycoprotein expressed on B cells surface that activates antigen presenting
cells [1]. BLK and BANK1 are components of B cells signalosome [2] implicated in the development as well as in the activa-
tion and signalling of B cells, respectively [3, 4]. Previous studies have revealed that CD40, BLK and BANK1 genes are
involved in the predisposition to several immune-mediated diseases [1, 2, 5]. Accordingly, we aimed to determine
whether CD40, BLK and BANK1 represent novel genetic risk factors for the pathogenesis of Immunoglobulin-A vasculitis
(IgAV), a predominantly B cell inflammatory condition.

Methods: 8 genetic variants, previously related to several immune-mediated diseases [1, 2, 5], were genotyped in the larg-
est series of Caucasian patients diagnosed with IgAV ever assessed for genetic studies (n=382) and in 955 ethically matched
healthy controls. In particular, 3 polymorphisms within CD40 (rs1883832, rs1535045, rs4813003) and BLK (rs2254546,
rs2736340, rs2618476) as well as 2 genetic variants within BANK1 (rs10516487, rs3733197) were genotyped in this study.

Results: No genotypes or alleles differences were observed between IgAV patients and controls when CD40, BLK and
BANK1 genetic variants were analyzed independently. Likewise, no statistically significant differences were found in the
genotype and allele frequencies of CD40, BLK and BANK1 when IgAV patients were stratified according to the age at

Table 1. Genotype and allele frequencies of CD40, BLK and BANK1 genes in patients with IgAV and healthy controls
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disease onset or to the presence/absence of gastrointestinal (GI) or renal manifestations. Similar results were disclosed
when CD40, BLK and BANK1 haplotypes were compared between IgAV patients and controls and between IgAV patients
stratified according to the age at disease onset or to the presence/absence of GI or renal manifestations.

Conclusion: Our results suggest that CD40, BLK and BANK1 does not contribute to the genetic network underlying IgAV.

References: [1] PLoS One. 2012;7:e49214; [2] Front Genet. 2020;11:58; [3] J Immunol. 1999;163:5453-61; [4] Nat
Genet. 2008;40:484; [5] Curr Opin Rheumatol. 2015;27:10-7.This study was supported by European Union FEDER
funds and “Fondo de Investigaciones Sanitarias” (grants PI18/00042 and PI21/00042) from ‘Instituto de Salud Carlos
III’ (ISCIII, Health Ministry, Spain). DP-P is a recipient of a Río Hortega programme fellowship from the ISCIII, co-funded
by the European Social Fund (ESF, `Investing in your future´) [grant number CM20/00006]; SR-M and VP-C are
supported by funds of the RETICS Program co-funded by the European Regional Development Fund (ERDF) [grant
number RD16/0012/0009]; FG is supported by funds of the RICORS Program from ISCIII, co-funded by the European
Union [grant number RD21/0002/0025]; RL-M is a recipient of a Miguel Servet type II programme fellowship from the
ISCIII, co-funded by the European Social Fund (ESF, `Investing in your future´) [grant number CPII21/00004].
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Background/Purpose: Vasculitis is an inflammation of blood vessels. While in many cases markers of inflammation as c-
reactive protein (CRP) or erythrocytes sedimentation rate (ESR) may correlate with disease activity, in some cases inflamma-
tion markers are normal and evaluation of disease activity is based solely on clinical examination or imaging. Von –Willebrand
factor (vWF) is a large multimeric glycoprotein, present in peripheral blood. It is produced constitutively as ultra-large VWF in
endothelium and subendothelial connective tissue and is packed into storage organelles, the Weibel–Palade bodies (WPBs)
on the surface of the endothelium. Damaged endothelium releases vWF. Sporadic reports have suggested vWF to be ele-
vated in vasculitis.
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The aim of our study is to evaluate vWF concentration in peripheral blood in patients with vasculitis as a marker of disease
activity

Methods: Patients with systemic vasculitis diagnosed by tissue biopsy or typical imaging were classified according to
Chapel hill consensus criteria and were evaluated. Demographic characteristics and clinical manifestations were assessed
by frontal interview, physical examination and by medical records. Disease activity was reported by BVAS score. VWF was
recorded at diagnosis and where available after treatment. vWF antigen was reported in % of predicted value and was
adjusted to blood group (vWF level in patients with blood group o is normally reduced by 25% compared to other blood
groups)

Correlation between disease activity according to BVAS and laboratory results. 3A correlation with vWF,

graph 1, CRP, ESR and vWF values, in patients with vasculitis, 1A comparison between vWF in patients with active vasculitis, vasculitis patients in
remission, and healthy controls. 1B CRP in patients with active vasculitis, vasculitis patients in remission. 1C ESR in patients with active vasculitis
compared to vasculitis patients in remission

Follow up of vWF in 10 patients with vasculitis once diagnosed and 3-6 months after initiation of treatment.
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Results: Twenty-five patients with systemic vasculitis were compared to 15 healthy controls. There was no statistical differ-
ence between the two groups regarding age, 56 ± 17 years vs. 48±16 years or sex, females 56% vs. 50% (P=0.54). Forty
percent had ANCA-associated vasculitis, 20% had Giant cell arteritis, 16% had polyarteritis nodosa, 8% had Takayasu
and the rest had other vasculitides Time from diagnosis was 3.4±5 years. Mean vWF was higher in patients with active vas-
culitis compared to patients in remission and to healthy controls, 212%±81 vs. 159%±80 vs. 117%±35 p< 0.001 (figure 1)
respectively. There was a direct correlation between vWF levels and BVAS score- r=0.31, p=0.04 (figure 2). In 10 patients
with active vasculitis, who had a follow-up exam after treatment there was a significant decrease of vWF from 231%
±61 to 169%±53 p< 0.02 (figure 3). There was no statistically significant correlation between CRP or ESR to BVAS score,
yet CRP correlated directly with vWF r=0.32 p=0.07. In 4 patients who were treated with IL-6 inhibitors, vWF was elevated
inspite of normal CRP levels, while clinically vasculitis was active.

Conclusion: This study demonstrates that vWF may be a possible biomarker for disease activity in patients with vasculitis.
As vWF reflects direct damage to the endothelium and is not dependent on the IL-6 axis it is not confounded by IL-6
blockers, which are in wide use for vasculitis. Further studies should be undertaken to validate these preliminary findings.

Disclosure: J. mazareeb, None; s. keret, None; A. Awisat, None; I. Rosner, None; M. Rozenbaum, None; L. Kaly,
None; G. Slobodin, None; D. Rimar, None.
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Background/Purpose: Vasculitides have been reported as adverse events (AEs) related to a wide variety of medications.
We aimed to analyze the vasculitides reported to a national AE spontaneous reporting system from October 2012 through
September 2021.

Methods: All spontaneous reports of vasculitis related to any medications from October 1st, 2012, to September 30th,
2021, were retrieved from the Food and Drug Administration (FDA) Adverse Event Reporting System (FAERS) database.
We performed a descriptive analysis of demographics, medications, and type of vasculitis based on 25 Medical Dictionary
for Regulatory Activities (MedDRA) preferred term (PT) codes. Medications identified as the primary suspect in individual
case safety reports (ICSRs) were retrieved by their product active ingredient. RStudio v1.4.1717 was used for general data
analysis and the R package openEBGM v0.8.3 was used for the calculation of the Empirical Bayes Geometric Mean (EBGM)
as the disproportionality score with its 90% two-sided credibility interval. Drug-event combinations with an EBGM 5% lower
limit credibility interval ≥ 2 were considered significant. An EBGM score of 2 indicates that the drug had at least 2 times as
many reports for the AE as expected.

Results: During the study period, we retrieved 10,404 ICSRs reporting 10,931 AEs of vasculitis associated to a medicinal
product as the primary suspect for that AE. Patient’s mean age was 56.5 years, and 61% of them were female. Of the
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25 PTs selected, the generic term “Vasculitis” was the most frequently reported AE (29.1%), followed by “Hypersensitivity
vasculitis” (14.9%), “Polymyalgia rheumatica” (7.7%), “Anti-neutrophil cytoplasmic antibody positive vasculitis” (ANCA-
associated vasculitis) (6.2%), and “Cutaneous vasculitis” (5.4%). Of the total ICSRs with vasculitis AEs, 90% were expedited
because they reported serious, unexpected AEs. Eighty drug-event combinations were disproportionately reported. The
strongest association was observed for alemtuzumab and anti-glomerular basement membrane disease (AGBMD), followed
by minocycline and polyarteritis nodosa, palivizumab and Kawasaki’s disease (KD), then ribavirin and cryoglobulinemia, eze-
timibe and microscopic polyangiitis, and so on (Table 1). Some medications were associated with more than one AE, such
as infliximab with Takayasu’s arteritis (TAK), Behcet’s syndrome (BS) and IgA vasculitis; adalimumab with BS and TAK;
hydralazine with ANCA-associated vasculitis and renal vasculitis; and rituximab with granulomatosis with polyangiitis and
cryoglobulinemia.

Conclusion: Many different vasculitides were reported as AEs in the national database. Some of the medications were
associated with the diseases they treat, which raises concern for a possible confounding by indication. In other cases, the
events were already known as adverse reactions, for example alemtuzumab and AGBMD or montelukast and eosinophilic
granulomatosis with polyangiitis. In other cases, no label or publication references were found, as for palivizumab and
KD. These latter cases may raise a concern for potential safety signals that should be investigated.

Disclosure: A. Rodriguez-Pla, None.
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Background/Purpose: Urticarial vasculitis is a markedly rare disease, with an annual incidence of < 1 per million. Hypocom-
plementemia is associated with systemic features and a worse prognosis. The purpose of this study is to describe and val-
idate this international cohort based on patient reported data.

Methods: Participant enrollment was via a prospective, international, internet-based longitudinal vasculitis registry. Partici-
pants with a self-reported diagnosis of urticarial vasculitis were included. Enrollment was from November 2014 to February
2022. On-line standardized forms included data on disease manifestations, diagnostic testing and treatment. Responses of
“I don’t know” or missing responses were excluded. The 2012 Chapel Hill Consensus Conference (CHCC) definition of urti-
carial vasculitis was felt met if patients reported a) biopsy showing vasculitis, and b) any of the following: kidney involvement,
joint involvement, obstructive lung disease, or ocular involvement. Fisher exact test was used to make comparisons between
groups.

Results: Data from 102 participants with a self-reported diagnosis of urticarial vasculitis was used for this analysis. 92 (90%)
were female. Mean age at onset of symptoms was 40.5 years old (SD 15.0) and at diagnosis was 44.1 years old (SD 13.2).
All patients reported a hive-like rash. 90% (89/99) reported having a skin biopsy, of which 87% (77/89) reported the skin
biopsy showed vasculitis. 84 patients (82%) reported that their diagnosis was based on the biopsy results (Table 1). 69%
(37/54) reported a history of obstructive lung disease. Table 2 lists other reported manifestations/symptoms. 53% (31/59)
report either a low C3 or C4. 74% (23/31) of those reporting low C3 or C4 met the CHCC definition for hypocomplemente-
mic urticarial vasculitis. Systemic manifestations were more common in those reporting low C3 or C4 compared to those
reporting normal C3 and C4 (90% vs 68%, p=0.05) (Table 2). 51% (34/67) report a positive anti-nuclear antibody. The phy-
sician specialty reported to manage the UV included: rheumatology 52 (51%), primary care 35 (34%), dermatologist
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26 (25%), and Allergist/Immunologist 16 (16%). The medications most frequently reported used by patients are listed in
Table 3.

Conclusion: The diagnosis of urticarial vasculitis is clinicopathological, based on both the clinical manifestation of urticaria
and histologic confirmation of small-vessel vasculitis. All patients in this cohort reported urticarial rashes, the majority
reported a skin biopsy showing vasculitis, and the manifestations of disease are consistent with physician-reported cohorts.
This cohort has an overrepresentation of participants with more severe disease, possibly reflecting a higher propensity of
such patients to participate in internet-based research. Internet-based cohorts, based on patient reported data, are means
for the future conduct of large clinical trials in extremely rare diseases, such as urticarial vasculitis.
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Background/Purpose: To evaluate the presentation features and outcomes of patients with chronic abdominal periaortitis
in a large referral cohort.

Methods: Using a proprietary medical text search algorithm, all patients from 1/1/1996 to 12/31/2019 with mention of
‘periaortitis,’ ‘periaortic soft tissue,’ or ‘retroperitoneal fibrosis’ in the medical chart were screened. Patients with radio-
graphic confirmation of infra-renal abdominal aorta (irAbAo) periaortitis were included. Cases with soft tissue thickening
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elsewhere were excluded unless they had concomitant irAbAo periaortitis. Patients were further characterized based on
presence/absence of aneurysm and associated conditions (Table 1). Cox models were used to examine associations
between patient characteristics and outcomes.
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Results: 2,507 charts were manually reviewed and 495 patients were identified: 326 (66%) male, 403 (81%) white and 70%
(307/436) current or former smokers (Table 2). Mean (SD) age at diagnosis was 57.4 (11.7) years. Most common features at
presentation included abdominal pain (44%), back pain (40%), renal insufficiency (36%). End-stage renal disease (ESRD)
was present in 52 (12%) at diagnosis. Ureteral stents were placed in 236 (48%): unilateral (n=93), bilateral (n=143). Percuta-
neous nephrostomy tubes were used in 50 patients, 20 due to stent failure or pain. Treatments utilized are listed in Table 2.
Prednisone was given in 346 (70%); 79 as monotherapy. The most common steroid-sparing treatments included tamoxifen,
methotrexate, and mycophenolate. At last visit, 160 patients were still on prednisone, 57 on tamoxifen and 129 on other
immunosuppressive medication. Repeat imaging was available in 455 patients which showed resolution of periaortic thick-
ening in 40 (9%), improvement in 261 (57%), no change in 103 (23%), and worsening in 51 (11%). Of 212 patients with
stents and follow-up data, 141 had successful permanent removal. Of patients with nephrostomy tubes, 33 had permanent
removal. Compared to baseline, renal function stage at last follow up was improved in 39%, worse in 19% and stayed the
same in 42%. Only one patient without ESRD at baseline developed ESRD by last follow-up. Of those with non-aneurysmal
irAbAo periaortitis at baseline, only 8% developed aneurysm after presentation. For patients with aneurysm at diagnosis,
14 had intervention, 2 had AbAo rupture. No evaluated factors were associated with likelihood of ureteral stent removal. Fac-
tors significantly associated with prednisone discontinuation and radiographic resolution are listed in Table 3.

Conclusion: In this large cohort of patients with chronic abdominal periaortitis, over half had radiographic improvement but
resolution was uncommon. Older age at diagnosis and presence of secondary cause were associated with increased likeli-
hood of resolution. Smokers had two times lower likelihood of radiographic resolution. Two-thirds were able to achieve per-
manent ureteral stent extraction. Among patients without baseline aneurysm, subsequent development is rare. Treatment
regimens were variable. Prospective studies are needed to determine which medications led to optimal outcomes.

Disclosure: U. Ghaffar, None; H. Langenfeld, None; C. Crowson, None; T. Kermani, None; M. Burke, None;
B. Viers, None; A. Potretzke, None; H. Bjarnason, None; K. Warrington, Eli Lilly, GlaxoSmithKlein(GSK), Kiniksa,
Chemocentryx; M. Koster, None.
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Background/Purpose:Cutaneous manifestations of vasculitis can cause pruritus, pain, and ulceration, and their psychoso-
cial impacts may be significant. However, the quality-of-life (QoL) impact of skin vasculitis has not been systematically eval-
uated. This study aimed to assess the QoL of patients with cutaneous manifestations of vasculitis and to determine potential
factors affecting patients’ experiences.

Methods: Utilizing the Vasculitis Patient-Powered Research Network (VPPRN), and incorporating feedback from patient
research partners, an online survey was disseminated to patients with cutaneous manifestations of vasculitis (all major
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types), including validated measures of skin-related QoL (Skindex-29) and general health and wellbeing (SF-36). Skindex-29
results were categorized using previously published methods, and SF-36 scores of 50 on a scale of 0-100 were considered
“average.”

Results: A total of 234 responses were received. After eliminating duplicates and incomplete responses, 190 remained. Of
these, 107 patients with any of several forms of vasculitis had experienced active skin lesions within the preceding four
weeks and were included for analysis. The mean QoL impact of skin vasculitis was considered at least moderately impaired
(and, frequently, very severely impaired) in every domain of the Skindex-29, including “symptoms,” “emotions,”
“functioning,” and “overall” (Figure 1). QoL was below average in six out of the eight domains of the SF-36 health survey (-
Figure 2). QoL impact was greater with increasing disease severity. Analyzed by vasculitis type, cutaneous small vessel vas-
culitis (CSVV) had an impact on QoL which met or exceeded that of other vasculitis subtypes, as assessed by both the
Skindex-29 and the SF-36. QoL impact was greatest for those with disease duration of less than 2 years.
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Conclusion: Cutaneous manifestations of vasculitis are associated with diminished QoL across multiple domains, suggest-
ing skin vasculitis has a significant impact on health, wellbeing, patient symptoms, and self-perception of health. These data
may help clinicians be more aware of the impact of skin disease in vasculitis and may form the basis of a patient-reported
outcome tool for measuring disease severity and response to treatment in clinical studies. Future work will evaluate changes
in QoL resulting from successful management of cutaneous vasculitis.

Disclosure: S. Mann, None; A. Hussain, None; A. Dua, None; A. Patrone, None;K. Larson, None; P. Merkel, AbbVie,
AstraZeneca, Boeringher-Ingelheim, Bristol-Myers Squibb, ChemoCentryx, Forbius, Genentech/Roche, Genzyme/
Sanofi, GlaxoSmithKline, InflaRx, Neutrolis, Takeda, CSL Behring, Dynacure, EMDSerono, Immagene, Jannsen,
Kiniksa, Magenta, Novartis, Pfizer, Q32, Regeneron, Sparrow, Eicos, Electra, Kyverna, UpToDate; R. Micheletti, Ver-
tex, Celgene, Pfizer, Chemocentryx, Cabaletta Bio.
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Background/Purpose: Kawasaki Disease (KD) is a common childhood vasculitis. Coronary artery aneurysms (CAAs)
develop in approximately 25% of untreated KD patients. However, there is limited data on the long-term rate cardiovascular
events following childhood KD diagnosis, especially in the post-IVIG era. We aimed to determine the prevalence of myocar-
dial infarction (MI), heart failure (HF), and cardiac arrest, referred to as composite cardiovascular events (CV) and mortality fol-
lowing KD diagnosis.

Methods: We performed a literature search using 5 databases until 2019. We retrieved English articles for review including
randomized-controlled trials, cross-sectional studies, case-control studies, cohort studies, and abstracts. Inclusion criteria
included patients 0-18 years at KD diagnosis with a minimum follow-up >1 year. The search produced 170 full-text articles
for data extraction (Figure 1) of the incidence of CV events (MI, HF and cardiac arrest) and mortality. The Newcastle-Ottawa
Scale assessed study quality focusing on participant selection, comparability, and measurement of outcome or ascertain-
ment of exposure. The study was submitted to PROSPERO on 23 November 2019 and registered on 28 April 2020. Sub-
group analysis for CAA presence and IVIG use was performed.

Results: Among 113,903 KD patients across 170 studies, there were 1521 and 1140 cases of CV events (MI, heart failure,
or cardiac arrest) and death, respectively. Eighty-four studies followed patients for ³ 5 years. Meta-analyses generated a
prevalence of CV events of 1.05% and death of 0.30%. Among studies where all participants had CAAs, the prevalence
was 3794 and 1133 per 100,000 for CV events and death, respectively. For studies where none or few of the participants
had CAAs (< 10% of participants), the prevalence was 33 and 134 per 100,000 for CV events and death, respectively
(Table 1). Among studies where all participants received IVIG, the prevalence was 57 and 166 per 100,000 for CV events
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Figure 1: PRISMA flow diagram of study selection

Table 1: Summary of primary and secondary outcomes, among all studies, and by coronary artery aneurysm status
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and death, respectively. For studies where none or few of the participants received IVIG, the prevalence was 2310 and
628 per 100,000 for cardiovascular events and death, respectively (Table 2).

Conclusion: This study comprises the largest systematic review and meta-analysis of long-term cardiovascular outcomes
and mortality following KD diagnosis. The low prevalence of mortality (< 1%) and lower prevalence of CV events for patients
without CAAs can provide reassurance to families over the long-term. Those with CAAs, however, have higher prevalence of
cardiovascular events which highlights the need for CAA surveillance, monitoring, and potential intervention to prevent
development of these events.

Disclosure: F. Lao, None; C. Robinson, None; M. Schlorff, None; J. Ewusie, None; K. BEATTIE, None;
M. Batthish, None.
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Background/Purpose: Gout is a common inflammatory arthritis triggered by deposition of monosodium urate crystals in
joints, bone and soft tissues, with a prevalence of 1-4% worldwide. Both incidence and prevalence are rising globally, con-
ferring a large individual and societal burden. Management has traditionally proven difficult, with suboptimal urate monitoring
and lack of titration of urate lowering therapy (ULT).

Table 2: Summary of primary outcomes and subgroup analysis by IVIG treatment.
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‘Treat to target’ approaches have now been extensively validated in other conditions such as rheumatoid and psoriatic
arthritis, with distinct benefit to the patient. In gout, treat to target has been shown to result in reduced flare frequency,
reduced tophi and improved quality of life.

Current European League Against Rheumatism and British Society of Rheumatology guidelines recommend control of
serum uric acid (SUA) ≤ 0.30 and ≤0.36 mmol/L respectively.The American College of Rheumatology guideline published
in 2020 also recommends ULT dose titration guided by serial urate measurements, with a target of < 6mg/dl
(< 0.36mmol/L).

This non-blinded, randomised controlled trial compared conventional management with monthly ULT titration on achieving
and maintaining SUA at the target level of ≤0.30mmol/L.

Methods: 110 patients aged 18-85 were prospectively recruited and randomly allocated to two cohorts. The conventional
treatment cohort were reviewed at 0, 6 and 12 months with ongoing care via family physician. The tight control cohort were
reviewed at monthly intervals for 12 months.

All study patients were commenced on Allopurinol 100mg daily plus anti-inflammatory/colchicine or steroid, as flare prophy-
laxis. Any patient with a contraindication to Allopurinol was prescribed Feboxustat 80mg daily. Both groups of patients were
educated and advised to have urate monitoring and dose escalation until target SUA of 0.30mmol/l was achieved. Ultra-
sound assessment of greyscale synovitis, erosion and tophus was compared at month 0 and 12.

Results: 89.4% of patients in the tight control arm achieved target urate of ≤0.30, compared to only 39.6% in the conven-
tional treatment group (p-value < 0.001). This reflects a change in SUA at 6 months of 37.6% and 18.0% in the tight and
conventional groups respectively (confidence interval 12.4-26.9).

Reduction in ultrasound features of gout at the knee (greyscale synovitis) was demonstrated, with improvement observed in
63% of the tight control group compared to 14% of the conventional group (p-value 0.043, confidence interval 0.01-0.97).
Reduction in tophus size at the first MTP joint was significantly different between the 2 groups; with a median reduction of
-4.65mm in the tight control group compared to only -0.30mm in the conventional arm (p-value 0.003). There was also a dif-
ference in the presence/absence of double contour sign at the first MTP between the 2 groups at the final visit: 62.5%
patients in the conventional group still had double contour present, compared to only 40% of those in the tight control group,
although these numbers were small and did not achieve statistical significance.

Conclusion: This study has demonstrated that tight control of gout leads to highly statistically significant improvements in
SUA and resolution/ improvement of ultrasound features of gout.

Disclosure: S. Black, None; N. McKee, None; J. McKnight, None; A. McShane, None; A. Pendleton, None;
T. Alister, None; G. Wright, None.

Abstract Number: 1580

Poor Serum Urate Control Is a Driver of Excess Cardiovascular Risk in
Patients with Gout

Tate Johnson1, Lindsay Helget2, Harlan Sayles2, Punyasha Roul3, James O’Dell2, Ted Mikuls4 and Bryant England2,
1University of Nebraska Medical Center, Elkhorn, NE, 2University of Nebraska Medical Center, Omaha, NE, 3UNMC,
Omaha, NE, 4Division of Rheumatology, University of Nebraska Medical Center, Omaha, NE

3123



SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: Abstracts: Metabolic and Crystal Arthropathies – Basic and Clinical Science
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Gout patients suffer from an increased burden of cardiovascular disease (CVD). It remains unclear
whether this risk is related to an excess of CVD risk factors, unique pathophysiologic mechanisms underlying gout, and/or
inadequate gout management. Furthermore, while atherothrombotic CVD event risk has been extensively studied, there is
a relative paucity of information on risk of incident heart failure (HF) in gout. Thus, we evaluated the associations of gout
and gout treatment status with major adverse cardiovascular events (MACE), HF hospitalization, and CVD-related death in
a national cohort of US Veterans.

Methods:We performed a retrospective, matched cohort study in the Veterans Health Administration (VHA) from 1/1999 to
9/2015. Patients with gout (≥2 ICD-9 codes) were matched up to 1:10 on age, sex, and year of VHA enrollment to patients
without a gout ICD-9 code or urate lowering therapy (ULT) dispensing. CVD events (overall, fatal and non-fatal MACE, HF
hospitalization, HF death) were identified using validated diagnostic and procedure codes in VHA and linked National Death
Index data. Among gout patients, gout treatment status was defined in a time-varying manner over 12-month intervals
(including a lag to prevent reverse causation) based on adequate serum urate (SU) control (< 6 mg/dL) and ≥2 dispensings
of ULT (Mikuls, JAMA Netw Open, 2022). Multivariable Cox regression models adjusting for CVD risk factors were used to
examine the associations of gout and gout treatment status with CVD events.

Results: We matched 559,243 gout patients to 5,407,379 non-gout controls (99% male, mean age 67 years). Over
43,331,604 person-years, we observed 137,162 CVD events in gout (IR 33.96 per 1000 PY) vs. 879,903 in non-gout
patients (IR 22.37 per 1000 PY). Crude incidence rates of individual CVD events were also higher in gout vs. non-gout
(Table 1). Gout was most strongly associated with HF hospitalization, with a nearly 3-fold higher risk (HR 2.78 [2.73-2.83])
that was attenuated but persisted after adjusting for additional CVD risk factors (aHR 1.68 [1.65-1.70]) and excluding
patients with prevalent HF (aHR 1.60 [1.57-1.64]). Gout patients were also at higher risk of HF-related death (aHR 1.25
[1.21-1.29]), MACE (aHR 1.22 [1.21-1.23]), and coronary artery disease-related death (aHR 1.21 [1.20-1.22]). Among gout
patients, poor SU control was associated with a higher risk of all CVD events, with the highest CVD risk occurring despite
receipt of ULT and related to HF hospitalization (aHR 1.43 [1.34-1.52]) and HF-related death (aHR 1.47 [1.34-1.61])
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(Figure 1). A 24% lower risk of HF hospitalization was seen in those with controlled SU and poor ULT administration.

Conclusion: In this large, matched cohort study, despite accounting for CVD risk factors, gout was associated with a 68%
increased risk of HF hospitalization, 25% increased risk of HF-related death, and a 22% increased risk of MACE. Among
gout patients, poorly controlled SU conferred a higher risk of CVD events independent of ULT use, which may represent a
surrogate of more severe disease. Continued research investigating a causal link between gout, hyperuricemia, or its treat-
ment, and CVD risk is needed.

Disclosure: T. Johnson, None; L. Helget, None; H. Sayles, None; P. Roul, None; J. O’Dell, None; T. Mikuls, Gilead
Sciences, Bristol-Myers Squibb, Horizon, Sanofi, Pfizer Inc; B. England, Boehringer-Ingelheim.
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Background/Purpose: The applicability of the preliminary remission criteria for gout [PMID 26414176] in clinical practice is
unknown. This study evaluates the sonographic prevalence of monosodium urate (MSU) deposition and associated inflam-
mation in patients with gout in remission.

Methods: Observational cross-sectional multicenter study. Patients with gout (ACR/EULAR classification criteria +/- MSU
crystal-proven) who met preliminary remission criteria were consecutively recruited at eleven Spanish rheumatology units.
We determined the prevalence (with 95% confidence interval -CI) of sonographic signs of MSU crystal deposits (tophi,
aggregates and double contour sign) and inflammation by power Doppler [PD] signal (graded as 0-3, positive if ≥1). We fol-
lowed a sonographic assessment that scanned bilaterally 1st metatarsophalangeal and 2nd metacarpophalangeal joints,
knees, talar cartilages and patellar and Achilles tendons. Associations between deposits and PD signal and clinical and lab-
oratory variables were also analyzed.

Results: We report our initial 71 participants, mean aged 66 years (SD 9.8) and 93.0% males. Mean gout duration was
14.7 years (SD 12.2), the disease was tophaceous at baseline in 15.5%, and mean serum urate (SU) level in the preceding
year was 4.7 mg/dl (SD 0.8). MSU deposits were detected in at least one scanned site in 88.7% of participants (95%CI
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79.3-94.2%), with a median of 3 locations with deposits (range 0-9). Articular deposits (81.7%) were more common than
tendinous deposits (45.1%), and aggregates were the most frequent sonographic finding (76.1%) [Figure 1]. A positive
PD signal was present in 32.4% of participants (95%CI 22.7-44.0%), mainly at joints (29.6%). Prevalent deposits and posi-
tive PD signal were found associated both at joints (p=0.049) and tendons (p=0.015). Regarding secondary variables, sono-
graphic deposits were associated with higher maximal SU levels registered at lab records (9.2 mg/dl, IQR 8.2-10.0 versus
7.9 mg/dL, IQR 7.8-8.7, p=0.030). Participants with positive PD signal showed higher SU urate levels in the preceding year
(5.1 mg/dl, IQR 4.7-5.4, versus 4.8 mg/dl, IQR 4.1-5.2, p=0.057). No other associations were found.

Conclusion: Most patients with gout fulfilling remission criteria have sonographic MSU crystal deposits, and one third also
show subclinical sonographic inflammation. These data suggest that achieving remission criteria should not be taken as
the disease cure in gout management.

Disclosure: N. Domínguez-Lir�on, None; E. De Miguel, None; A. Martínez-Sanchis, None; D. Peiteado, None;
B. Garcia-Magallon, None; E. Vicente-Rabaneda, None; E. Calvo, None; B. Rodríguez, None; A. Prada, None;
B. Blanco C�aceres, None; J. Bernal, None; F. Sivera, None; S. Castañeda, Roche; S. Mínguez, None; L. Barrio,
None; M. V�azquez-Díaz, None; J. Senabre, None; C. Bohorquez, None; M. Andrès, Menarini, Grunenthal.
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Background/Purpose: Gout is associated with an increased risk of cardiovascular disease, with accumulated evidence
that gout is an independent risk factor. Whether allopurinol use alters this risk is not clear. The aim of this study was to inves-
tigate the effect of allopurinol use on risk of first-ever acute coronary syndrome (ACS) in patients with incident gout.

Methods: Using data from regional and national population-based registers, we identified all patients in Western Sweden
with first ICD-coded diagnosis for gout (ICD10: M10, M14.0, M14.1) in the period 2007 – 2017 and without any previous
allopurinol exposure (N=19,054; 67%males). Patients with a prior history of coronary heart disease were excluded. The out-
come of interest was the occurrence of first-ever ACS event (ICD10: I20.0, I21) in the compulsory health care registers. The
follow-up began from the first ICD-coded diagnosis for gout and ended at the earliest of: the outcome, death, emigration, or
the end of study on 31 December 2017. Exposure to allopurinol at the end of follow-up was defined as: none (no dispensed
prescription within 125 days from the end of follow-up) (reference group), 100mg, or >100mg, according to the last dis-
pensed prescription within 125 days from the end of follow-up. Odds ratios (OR) and 95% confidence intervals (CI) for
first-ever ACS event were calculated using logistic regression models with adjustments for age, sex, education level,
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comorbidity index (based on the number of ever diagnosed comorbidities, see included comorbidities in footnote of Table 1),
dispensed prescriptions for cardiovascular drugs, anticoagulants/ platelet aggregation inhibitors, and/or cortisone within six
months from the end of follow-up), and follow-up time.

Results:Women were older than men in all exposure categories (Table 1). Exposure to allopurinol was associated with older
age, longer follow-up time and more comorbidities (Table 1). Exposure to 100mg and >100mg allopurinol had significantly
lower OR for first-ever ACS event, as compared to those not exposed, overall (OR, 0.72; 95%CI, 0.59-0.88; and OR,
0.54; 95%CI, 0.40-0.72, respectively) and in men (OR, 0.72; 95%CI, 0.57-0.92; and OR, 0.57; 95%CI, 0.40-0.79, respec-
tively). In women, exposure to > 100mg was associated with significantly lower OR for first-ever ACS event (OR, 0.46; 95%

Figure 1. Adjusted odds ratios (OR) and 95% confidence intervals (CI) for first-ever acute coronary syndrome event in patients with incident gout,
stratified by allopurinol exposure at the end of follow-up, and sex. *Adjusted for age, sex, education level, comorbidity index, dispensed prescrip-
tions for cardiovascular drugs, anticoagulants/ platelet aggregation inhibitors, and/or cortisone, and follow-up time.

Table 1. Demographic characteristics of patients with incident gout, comorbidity index, and dispensed prescriptions, stratified by allopurinol expo-
sure at the end of follow-up, and sex.
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CI, 0.25-0.85), whereas exposure to 100mg was not (OR, 0.72; 95%CI, 0.50-1.02). Exposure to >100mg allopurinol was
associated with lower OR for first-ever ACS event than exposure to 100mg in both men and women (Figure 1). The OR for
first-ever ACS event were similar in men and women.

Conclusion: Current allopurinol use was associated with significantly lower risk of first-ever ACS event in patients with inci-
dent gout in a dose-dependent fashion, suggesting a protective effect for allopurinol. The effect of allopurinol was similar in
men and women.

Disclosure: P. Drivelegka, None; L. Jacobsson, Novartis, Eli Lilly, Janssen; K. Bengtsson, None; M. Dehlin, None.

Abstract Number: 1583

Race and Disease Severity Predict Reduced Response to Treat-to-Target
Urate Lowering Therapy in Gout: Post-hoc Analysis of a Multicenter,
Randomized, Double-Blind, Non-Inferiority Trial

Lindsay Helget1, James O’Dell1, Jeff Newcomb1, Maria Androsenko2, Mary Brophy2, Anne Davis-Karim3, Bryant
England1, Ryan Ferguson2, Michael Pillinger4, Tuhina Neogi5, Paul Palevsky6, Hongsheng Wu2 and Ted Mikuls7,
1University of Nebraska Medical Center, Omaha, NE, 2VA Boston Cooperative Studies Program Coordinating Center,
Boston, MA, 3VA Cooperative Studies Program Clinical Research Pharmacy Coordinating Center, Albuquerque, NM,
4NYU Grossman School of Medicine, New York, NY, 5Boston University School of Medicine, Boston, MA, 6University of
Pittsburgh School of Medicine, Pittsburgh, Pittsburgh, 7Division of Rheumatology, University of Nebraska Medical
Center, Omaha, NE

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: Abstracts: Metabolic and Crystal Arthropathies – Basic and Clinical Science
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: The ACR recommends a treat-to-target strategy in the management of gout, involving titration of
urate lowering therapy (ULT) to a serum urate (SU) goal of < 6.0mg/dL. Limited data exist on factors that predict inability
to reach goal SU at maximally-titrated doses of allopurinol or febuxostat. Using data from the STOP Gout Study (O’Dell JR
et al. NEJM Evidence 2022), a recently completed multicenter, randomized, double-blind, non-inferiority comparative effec-
tiveness trial of allopurinol versus febuxostat in gout management, we sought to elucidate patient factors associated with
response to maximally titrated ULT.

Methods: Participants with gout and SU concentration ≥6.8 mg/dL were randomized 1:1 to receive allopurinol or febuxo-
stat. ULT was titrated during weeks 0-24 (Phase 1) and maintained during weeks 25-48 (Phase 2), with escalation as nec-
essary to reach goal SU of < 6.0 mg/dL or until maximum dosing achieved (800mg allopurinol, 80mg febuxostat after
dose reduction from 120mg due to FDA black box warning). Participants were observed on a stable ULT dose during weeks
49-72 (Phase 3). Participants were considered to have achieved a urate-lowering response if mean SUmeasurement during
Phase 2 (mean of weeks 36, 42 and 48) was < 6.0mg/dL. Determinants of response were identified using unadjusted and
adjusted logistic regression models.

Results: Of 940 trial participants, 764 had SU measures available during Phase 2 and were included in this post-hoc
assessment. Of these, 618 (80.9%) were considered ULT responders. Compared to responders, non-responders were
younger, more often non-white, more likely to have tophi, and had higher baseline SU values (Table 1). After multivariable
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adjustment, Black/African Americans were nearly 70% less likely to reach target SU compared to Whites, while races cate-
gorized as “other” (a composite of Asian, Native Hawaiian/Pacific Islander, and American Indian) were over 50% less likely
(Figure 1). Other factors independently associated with a lower likelihood of achieving SU goal included a higher baseline
SU, the presence of tophi, cardiovascular disease, and diuretic use. Chronic kidney disease was not associated with
response. The multivariable model demonstrated good discriminative ability (c-statistic 0.75).

Table 1. Differences in baseline characteristics between ULT responders and non-responders with unadjusted p-values *Values are presented as
percentages or means (SD) **Chronic kidney disease was defined by an eGFR of 30-60 ml/min at trial enrollment ***Cardiovascular disease indi-
cates a history of coronary artery disease, myocardial infarction, or heart failure

Figure 1. Patient characteristics associated with achieving SU goal *Compared to White/Caucasian race **Results after multivariate analysis; All
other variables not shown but displayed in Table 1 were not significant
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Conclusion: In this post-hoc analysis from a large randomized, double-blind, non-inferiority trial comparing the efficacy and
safety of allopurinol and febuxostat in the management of gout, several patient factors were associated with inability to reach
goal SU on maximally titrated ULT. Outcomes in this study highlight a potentially important health disparity in gout with non-
white patients substantially less likely to achieve target treatment goals even in the setting of a controlled clinical trial. To
address this disparity, further investigation will be needed to identify the role that social determinants of care and other mech-
anisms play in driving these observations.

Disclosure: L. Helget, None; J. O’Dell, None; J. Newcomb, None; M. Androsenko, None; M. Brophy, None;
A. Davis-Karim, None; B. England, Boehringer-Ingelheim; R. Ferguson, None; M. Pillinger, Horizon Therapeutics,
Sobi, Fortress Bioscience, Hikma; T. Neogi, Novartis, Pfizer/Lilly, Regeneron; P. Palevsky, None; H. Wu, None;
T. Mikuls, Gilead Sciences, Bristol-Myers Squibb, Horizon, Sanofi, Pfizer Inc.
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Background/Purpose: Treatment of acute CPP arthritis mainly relies on expert opinion, as there are no trials that assessed
the efficacy of anti-inflammatory drugs, despite the high frequency of the disease. The objective of this study (COLCHICORT;

Figure 1. Evolution of daily VAS pain (0-100 mm) during the 6 days of follow-up.
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clinicaltrial.gov: NCT03128905) was to test the equivalence between colchicine and prednisone in patients with acute CPPD
arthritis.

Methods: This is a multicenter open-label randomized trial enrolling patients above 65 years of age and eGFR >30ml/
min/1.73m2, presenting with an acute CPPD arthritis (duration of symptoms less than 36h), as defined by the identification
of CPP crystals on synovial fluid analysis or typical clinical presentation with evidence of chondrocalcinosis on X-Rays or
ultrasound.

Participants were randomized to receive either colchicine 1.5mg (1 mg and then 0.5 mg one hour later) at baseline and then
1mg on day 1 or oral prednisone 30mg at baseline and day 1. Patients were to receive systematically 1g of acetaminophen
and 50mg tramadol TID during the first 24 hours. Patients were followed-up for 6 days. The primary outcome was change in
pain (visual analogic scale (VAS); 0-100 mm)) at 24h. Equivalence between groups was set at less than 13 mm on the pain
VAS at 24 h in the per-protocol analysis. Secondary outcomes were response to treatment defined by pain VAS improve-
ment > 50% from baseline and/or a pain VAS < 40/100 at day 1 and 2. Adverse events (AEs) were assessed. A sample size
of 56 participants per arm was calculated to demonstrate equivalence set at less than 13 mm on the pain VAS change at
24h with 80% power, two-sided type 1 error of 0.05, 10% loss to follow-up (1).

Results: A total of 112 hospitalized patients were randomized (mean age 86.1 ± 7.1 years; sex ratio F/M 73.4%)): n = 48 in
the colchicine group and n = 46 in the prednisone group (per-protocol population (8 drop-outs, 10 major deviations)). Over-
all, 26.3% of participants had diabetes mellitus, and mean eGFR was 63.2 ± 20.2 ml/min/1.73m2. Acute CPPD arthritis was
crystal-proven for n = 37 (39.4%), and affected mainly the knee (n = 44, 47.3%), the wrist (n = 19, 20.4%) and the ankle
(n = 13, 14.0%)(Table 1).

At 24 hours, change in pain VAS was -36.6 ±32.1 mm in the colchicine group and -37.7±19.4 in the prednisone group,
respectively. The difference in pain change (VAS) at 24h between prednisone and colchicine was -1.17 mm [-11.88 ; 9.54]
showing equivalence between the 2 drugs. (Figure 2).

Improvement in pain was similar between groups throughout the 6 days of follow-up (Figure 1). There were 64.6% of
responders in the colchicine group and 66.7% in the prednisone group at 24h (p=1), and 63% and 72.7% in both groups
(p=0.45) at 48h, respectively.

Figure 2. Forest plot for equivalence of Prednisone vs Colchicine on the evolution of VAS pain at 24 hours.
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AEs were observed in n = 28 (50.9%) patients of the colchicine group and n = 20 (37%) in the prednisone group (p=0.21).
The main AE in the colchicine group was diarrhea (n = 15, 26.3% vs n = 4, 7.3%) while it was onset of hypertension
(n = 7, 12.7% vs n = 1, 1.8%), hyperglycemia (n = 3, 5.5% vs n = 0, 0%), and insomnia (n = 3, 5.5% vs n = 0, 0%) in the pred-
nisone group, all resolving.

Conclusion: This randomized trial showed efficacy equivalence of low dose colchicine and oral prednisone in acute CPP
arthritis.

Table 1. Baseline patients’ characteristics.
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Background/Purpose: Rheumatoid arthritis (RA) patients with inadequate response to methotrexate often experience trial-
and-error treatment selection due to a lack of guidance from clinical guidelines or validated biomarkers that can predict
response to biologic or targeted-synthetic DMARD (b/tsDMARD) therapy. This approach leads to frequent therapy discon-
tinuation and switching, resulting in greater healthcare costs without necessarily improving patient outcomes. A blood-
basedmolecular signature response classifier (MSRC) has been validated to predict RA patients who will be non-responders
to tumor necrosis factor-alpha inhibitors (TNFi), a commonly prescribed biologic treatment for RA. This study examined the
impact of treatment discontinuation and switching of b/tsDMARD therapy according to treatment selection alignment with
results of the MSRC.

Methods: Analyses were conducted in the Study to Accelerate Information of Molecular Signatures (AIMS), a longitudinal,
prospective clinical study of RA patients across a network of rheumatology practices in the US. Patients initiating a
b/tsDMARD after MSRC testing with a 6-month follow-up visit were included. Patients were classified according to whether
they initiated a TNFi or an alternative mechanism of action (altMOA), and within the TNFi-treated group, whether the MSRC
detected a signature of predicted non-response (Unaligned-TNFi) or not (Aligned-TNFi). Discontinuation was defined as the
termination of a drug prescribed at treatment decision, and a switch was defined by the initiation of a new b/tsDMARD.
Kaplan-Meier curves were used to estimate the time to discontinuation or switch. Cox proportional hazard models were
used to adjust for age, sex, and baseline clinical disease activity index (CDAI), tender joint count, and TNFi-naïve status.

Results: A total of 666 patients were included: the mean age was 56.6 (SD=13.3) years, 80% were female, baseline CDAI
was 32.6 (SD=16.1), 72% were TNFi-naïve (Table 1). Most patients (72%) had a treatment decision aligned with the MSRC
result, of which 39% were prescribed a TNFi. The Unaligned-TNFi group, which consisted of patients with a signature of
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predicted non-response to TNFi yet were placed on a TNFi anyway, had a higher proportion of discontinuation compared to
the Aligned group (Fig. 1). A similar trend appeared in the proportion of patients who switched drug therapies. Adjusted anal-
yses showed the Aligned group was less likely to discontinue treatment (Table 2. Aligned-TNFi HR=0.54, 95% CI: 0.33 –

0.86; Aligned-altMOA HR=0.63, 95% CI: 0.43 – 0.94) and less likely to switch therapy than the Unaligned-TNFi group
(Table 2. Aligned-TNFi HR=0.54, 95%CI: 0.33 – 0.89; Aligned-altMOA HR=0.53, 95%CI: 0.34 – 0.81).

Conclusion: When rheumatologists selected a b/tsDMARD therapy aligned with a predictive MSRC, patients experienced
less therapy discontinuation and switching than those who were treated with a TNFi when the MSRC predicted future
non-response. This study further demonstrates the value of precision medicine in RA in which a treatment paradigm
informed by a validated biomarker test, such as the MSRC, is used to prescribe medications.

Disclosure: J. Curtis, AbbVie/Abbott, Amgen, ArthritisPower, Aqtual, Bendcare, Bristol-Myers Squibb(BMS), CorEvi-
tas, FASTER, GlaxoSmithKlein(GSK), IlluminationHealth, Janssen, Labcorp, Eli Lilly, Myriad, Novartis, Pfizer, Sanofi,
Scipher, Setpoint, UCB, United Rheumatology; E. Rusli, Scipher Medicine; L. Zhang, Scipher Medicine; C. Le-Short,
Scipher Medicine Corporation; A. Arnaud, Scipher Medicine; J. Withers, Scipher Medicine Corporation; S. Asgarian,
Scipher Medicine.
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Sustained Remission Following the Discontinuation of Tofacitinib in
Patients with Rheumatoid Arthritis (XANADU Study): A Multicenter,
Prospective, and Randomized Controlled Study

Satoshi Kubo1, Yusuke Miyazaki2, Koichi Amano3, Kiyoshi Matsui4, Hideto Kameda5, Yoshino Inoue6, Shingo
Nakayamada6, Takehisa Ogura7, Yuko Kaneko8, Kunihiro Yamaoka9 and Yoshiya Tanaka10, 1Department of Advanced
Targeted Therapies, University of Occupational and Environmental Health, Kitakyusyu Fukuoka, Japan, 2The First
Department of Internal Medicine, School of Medicine, University of Occupational and Environmental Health, Kiakyusyu
Fukuoka, Japan, 3Saitama Medical Center, Kawagoe, Japan, 4Hyogo College of Medicine, Nishinomiya, Japan, 5Toho
University, Tokyo, Japan, 6First Department of Internal Medicine, School of Medicine, University of Occupational and
Environmental Health, Kitakyusyu Fukuoka, Japan, 7Toho university, Meguro-ku, Japan, 8Keio University, Tokyo, Japan,
9Department of Rheumatology and Infectious Diseases, Kitasato University School of Medicine, Kanagawa, Japan,
10University of Occupational and Environmental Health, Kitakyusyu Fukuoka, Japan

*p-values reported from a Cox proportional hazards model with covariates statistically significantly different among groups in Table 1. None of the
covariates, including age, gender, baseline disease activity measurements (CDAI, tender joint counts), or TNFi-naïve status were significant after
multivariable adjustment.
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Background/Purpose: To investigate sustained remission following the discontinuation of tofacitinib in patients with rheu-
matoid arthritis (RA).

Methods: RA patients who had an inadequate response to methotrexate (MTX-IR) with or without bDMARDs were ran-
domly divided (1:1) into two groups at baseline, and tofacitinib treatment in combination with MTX was administered to both
groups. Either MTX or tofacitinib was then withdrawn if patients achieved CDAI remission at week 52 and patients were fol-
lowed up with periodically. The primary outcome was the proportion of patients who sustained clinical remission at week
104. The secondary endpoints were the proportion of patients who had severe adverse events (SAE) throughout the study
and the proportion of patients who achieved clinical remission after rescue by re-administration of tofacitinib or MTX.

Figure 1. Sankey diagram describing proportion of patients per CDAI disease activity category over time. (A) Tofacitinib discontinuation arm
(n=56). (B) Methotrexate discontinuation arm (n=57). Data are n (%).
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Results: A total of 113 patients (56 with tofacitinib withdrawal and 57 with MTX withdrawal) participated in this study. Among
them, a total of 48 patients achieved remission at week 52. After discontinuation of tofacitinib, 29.2% of patients remained in
remission and 41.7% maintained low disease activity (Fig. 1A). In contrast, 50.0% of patients sustained in remission and 65.0%
maintained low disease activity in the MTX discontinuation group (Fig. 1B). When we compared the two groups, the CDAI remis-
sion and low disease activity rate were numerically higher in the MTX discontinuation group compared to the tofacitinib discontin-
uation group, but the difference was not statistically significant at week 104 (p=0.1576 and p=0.1228, respectively). A greater
proportion of bio-naïve patients achieved remission at week 52 and sustained low disease activity with tofacitinib discontinuation
at week 104 (Fig. 2A andB). Additionally, the patients whowere able to discontinue tofacitinib without flares had lower rheumatoid
factor (RF) (p=0.04) and anti-CCP antibody (p=0.051) before discontinuation of tofacitinib. This trend was not observed in the
MTX discontinuation group, and lower CDAI at the drug discontinuation was the main factor to the successful discontinuation
of MTX. ROC curve analysis revealed the cutoff value of RF contributing to the sustained low disease activity after tofacitinib dis-
continuation as 56 U/ml (sensitivity 0.8, specificity 0.85). When the patients in the tofacitinib discontinuation group were divided
into two groups according to the RF value, 66.7% of patients with a lower RF remained in remission after withdrawal (Fig. 3A
and B). A total of 8 SAEs occurred before week 52, while no SAEs were recorded after tofacitinib discontinuation. In patients
who relapsed after tofacitinib discontinuation, 71.4% of patients achieved remission with resumption of tofacitinib.

Conclusion: This study is the first multicenter, prospective, open label, and randomized controlled trial to investigate sus-
tained remission following the discontinuation of tofacitinib. We showed that the discontinuation of JAK inhibitors is feasible,

Figure 2. Sankey diagram describing proportion of patients per CDAI disease activity category over time in the subgroup. (A) Bio-naïve patients
(n=16). (B) Bio-experienced patients (n=21). Data are n (%).
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but not the universal best option. However, post-hoc analysis revealed that successful withdrawal is possible if patients are
appropriately selected. In particular, no or low titer seropositivity can contribute to the success of drug withdrawal.

Disclosure: S. Kubo, None; Y. Miyazaki, None; K. Amano, Asahi-Kasei, AbbVie/Abbott, Chugai Pharmaceutical,
Eisai, Eli Lilly, Pfizer; K. Matsui, None;H. Kameda, AbbVie, Asahi-Kasei, Lilly, Janssen, Novartis, Sanofi, Bristol-Myers

Figure 3. Serial changes in the CDAI and clinical remission according to CDAI after discontinuation of tofacitinib or methotrexate in the subgroup.
Spaghetti plot (black lines: mean value, grey lines:of the values of individual patients) and bar graph of remission rate are shown. (A) RF lower titer
group (left) and higher titer group (right) in the tofacitinib discontinuation arm. (B) RF lower titer group (left) and higher titer group (right) in the meth-
otrexate discontinuation arm. Data are mean (SEM) and %.
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AbbVie/Abbott, Bristol-Myers Squibb(BMS), Eli Lilly, Janssen, Eisai, Asahi kasei; Y. Kaneko, Pfizer;K. Yamaoka, Abb-
Vie GK, Astellas, BMS, Chugai, Mitsubishi-Tanabe, Pfizer, Takeda; Y. Tanaka, Lilly, AbbVie, Bristol Myers Squibb,
Chugai, Daiichi Sankyo, Eisai, Pfizer, Mitsubishi Tanabe, GlaxoSmithKline, Asahi Kasei, Takeda, Astellas, Janssen,
Novartis, Sanofi, UCB, YL Biologics, MSD, Ono, Taisho Toyama, Celltrion, Gilead, Boehringer-Ingelheim, Corrona,
Kowa, Amgen, AstraZeneca, AstraZeneca, Eli Lilly.
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Background/Purpose: Curcumin, extracted from Curcuma (Turmeric) spices, has been shown to have anti-inflammatory
properties in animal models of arthritis and in observational studies(1,2). Despite the lack of well controlled studies, it is
widely used as a dietary supplement by patients with Rheumatoid Arthritis (RA) across the world. DMARD-free remission
is maintained in less than one-fourth of patients with RA.

We explored the potential of Curcumin in maintaining remission in patients with RA while tapering conventional synthetic
DMARDs (csDMARDS).

Figure 1: Flare-Free Survival in Patients with Rheumatoid Arthritis on Curcumin Versus Placebo at 52 weeks Follow-up
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Methods: In this single centre, patient and investigator blinded trial, adults with RA in sustained remission [DAS-28 < 2.6
and SDAI ≤ 3.3 and TJC (44) < 0 and SJC (44) < 0 confirmed during two consecutive visits] for more than 6 months were

Figure 2: Adjusted Hazard Ratios for Flare in Patients with Rheumatoid Arthritis as per Cox Proportionate Regression Modelling

Table 1: Baseline Characteristics in Trial versus Placebo Groups
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randomised in a 1:1 ratio to receive standardized Curcumin- piperine preparation (1 gm Curcumin with 5 mg Piperine twice
daily) or matching placebo . cs-DMARDS were tapered and stopped sequentially during each visit as per a fixed protocol in
the following sequence: Methotrexate >Leflunomide > Sulfasalazine > Hydroxychloroquine. Patients who had required bio-
logical DMARDs, corticosteroids or NSAIDs in last 6 months or those already on curcumin supplements had been excluded
before randomization.

The primary outcome was flare-free survival at the end of 52 weeks (per protocol analysis). Standard definitions were used to
define flares. Patients with flares received rescue therapy and were excluded from further follow-up. Secondary outcome
measures were time to flare, safety of curcumin, the estimation of serum curcuminoid levels and its correlation with flares.
(Trial registration no: CTRI/2018/04/013279)

Results: After screening 274 patients with RA, 200 were randomized 1:1 to Curcumin or to placebo groups. Baseline char-
acteristics were comparable between the groups [Table 1]. Per-protocol analysis included 92 participants in the curcumin
group and 93 in the placebo group. At 52 weeks follow-up, flare-free survival was same between both groups [Figure 1;
Log-rank test: p=0.76]. The median time to flare in both groups was statistically same [Curcumin group: 219 days (IQR:
123) versus 214 days (95.8); p=0.067].

Adverse effects were similar across both groups with one each of infection and benign tumour in the curcumin group; and
2 new diagnoses of psoriasis in the placebo group.

The curcuminoid levels , estimated in 72/92 in the Curcumin group and 70/93 in the placebo group showed a significantly
higher serum level of curcuminoids in the interventional arm [ Median (IQR): 19.70 ng/ml (31-12) vs 0.00(0-3.0), P
=< 0.01], confirming the good bioavailability of the preparation used. Cox proportionate regression modelling showed that
flares were independent of serum curcuminoid levels [Adjusted HR=0.99(95%CI: 0.969-1.0); p=0.5]. The model also
showed the lack of association of flare-free survival with age, sex, seropositivity, or DMARDs used at baseline [Figure 2].

Conclusion: In RA patients who are in remission in whom csDMARDs were being systematically tapered, the addition of
Curcumin, despite having a good bioavailability, did not affect the flare-free survival or time to flare.

Disclosure: P. Shenoy, None; S. Bhatt, None; R. Reji, None; A. Vijayan, None; M. Mohanan, None; S. Ahmed,
DrReddy, Novartis, Pfizer, Janssen, Cipla; P. Mehta, None; A. Paul, None.
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Background/Purpose: It is unclear whether a patient with rheumatoid arthritis (RA) whose disease fails to respond to 1 drug
in a therapeutic class should switch to a different drug in the same class or switch to a different class. The objective of this
analysis was to describe effectiveness and treatment patterns for patients who had prior treatment with adalimumab
(ADA), a tumor necrosis factor inhibitor (TNFi), and switched to either etanercept (ETN) or a Janus kinase inhibitor (JAKi).

Methods: Data on second-line initiators of ETN or JAKis (tofacitinib, baricitinib, and upadacitinib) during or after November
2012 following first-line use of ADA were obtained from the prospective, multicenter, observational, disease-based CorEvi-
tas RA Registry. First-line ADA use could have occurred before registry enrollment, and switching could occur at any time
after initiation. We report reasons for ADA discontinuation and descriptive statistics at baseline (initiation of ETN or JAKis).
Persistency of therapy was calculated. Effectiveness outcomes are presented as unadjusted mean changes and results
from linear and logistic mixed-effects regression models adjusted for baseline covariates imbalanced at baseline. Outcomes
are evaluated at 6 and 12 months.

Results: Of all patients who had received first-line ADA and had a follow-up visit, 415 switched to ETN and 247 switched to
a JAKi. The main reason for ADA discontinuation was lack of efficacy (50% for both groups) followed by safety (16.1% and
17.4% for ETN and JAKi initiators, respectively). The average duration of ADA treatment was ~1 year for both groups. Demo-
graphics and clinical characteristics were generally similar between groups with the exception that patients who switched to
JAKis had longer duration of RA at baseline (Table 1). At 6 months, 60.2% and 76.9% remained on ETN and JAKi, respec-
tively. At 12 months, 46.5% and 67.1% remained on ETN and JAKi, respectively. In unadjusted analyses, improvements in
disease activity were seen in both groups (Table 2). In analyses adjusting for factors that were imbalanced at baseline,
patients who switched from first-line ADA to a JAKi had greater improvement in Clinical Disease Activity Index (CDAI), Phy-
sician Global Assessment, and modified Health Assessment Questionnaire (mHAQ) scores and were more likely to achieve a
minimal clinically important difference (MCID) in CDAI than patients who switched to ETN (Figure 1). However, there were no
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significant differences in change in pain, fatigue, Patient Global Assessment, or achievement of low disease activity between
those who switched to ETN and those who switched to a JAKi (Figure 1). Patterns of results were similar at 6 and 12 months
between JAKi initiators and ETN initiators.

Conclusion: In this population of patients with RA whose disease failed treatment with a first-line TNFi, improvements in dis-
ease activity and patient-reported outcomes were seen in patients who switched to ETN and in those who switched to a
JAKi. Somemeasures of effectiveness showed greater improvement in the JAKi group. However, this real-world study dem-
onstrates that some patients can benefit from TNF cycling. Further analyses will be needed to determine which subsets of
patients benefit from TNFi vs JAKi therapy.

Disclosure: D. Pappas, CorEvitas, LLC, Corrona Research Foundation, AbbVie, Novartis, Roche Hellas, Sanofi;
J. O’Brien, CorEvitas, LLC.; L. Guo, CorEvitas, LLC.; Y. Shan, CorEvitas, LLC.; J. Baker, Bristol Myers Squibb, Pfizer,
CorEvitas LLC, Burns-White, LLC, RediTrex; G. Kricorian, Amgen; S. Stryker, Amgen; D. Collier, Amgen.
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Background/Purpose: PF-06410293 (ADL-afzb) is an adalimumab (ADL) biosimilar approved in the US, the EU, and
19 other countries. Biosimilarity of ADL-afzb with reference ADL (ADL-REF) was confirmed in a comparative, randomized,
double-blind, parallel group Phase 3 clinical trial in RA.1,2 For submission to US Food and Drug Administration for biosimilar
interchangeability approval,3 this open-label, two-arm, randomized, parallel group study assessed the impact of switching
between ADL-REF and ADL-afzb compared with continuous dosing with ADL-REF, on steady-state serum ADL pharmaco-
kinetics (PK) in RA. Safety and immunogenicity were evaluated

Methods: Patients with active RA receiving methotrexate (MTX) for ≥12 weeks were randomized to one of two treatment
groups. The switching arm included switches between ADL-REF and ADL-afzb. The non-switching arm included continu-
ous ADL-REF. There were 4 treatment periods (TPs) and 3 switches in the switching arm (ADL-REF during TP1 and TP3,
ADL-afzb during TP2 and TP4) with a Safety Follow-Up period after TP4 (Fig 1). Patients received 40mg of ADL-afzb or
ADL-REF plus MTX throughout. Primary endpoints maximum observed serum concentration (Cmax) and area under plasma
concentration-time curve over dosing interval (AUCtau) were obtained during a 2-week PK intense sampling interval (Week
30 pre-dose-Week 32 pre-dose) where ADL serum concentrations were measured. Secondary PK parameters Tmax, Cav,
and CL/F were obtained during the same interval. Immunogenicity and safety endpoints included % patients with ADA/Nab
(and their titers) over time and adverse events (AEs).

3145



Results: Patient disposition was balanced. TP1: 445 patients enrolled, 427 completed,18 (4%) patients discontinued (12/18
due to AE). TP2 and beyond: of 213 patients in the switching arm, 12 (6%) patients discontinued (9/12 due to AE); of
214 patients in the non-switching arm, 20 (9%) discontinued (13/20 due to AE). Primary endpoint results (Cmax, AUCtau) at
Week 30-32 demonstrated PK equivalence between switching and non-switching arms. 90% CIs for geometric mean ratios
of Cmax and AUCtau were within the pre-specified equivalence margin of 80-125% (Table 1). Secondary endpoints Tmax, Cav,

and CL/F were similar in both arms as were mean PK concentration profiles (Fig 2). The % of ADA/NAb positive patients was
similar at Week 10 (randomization) and remained similar between switching and non-switching arms throughout the study
as were ADA/NAb titers by visit. The % of patients with potentially immunogenic reactions to drug by ADA status over time
was low, with no clinically significant differences between the two arms. There were no clinically meaningful differences in
safety outcomes between the two arms, as represented by SAEs, AESIs, Grade 3 or higher AEs/AESIs, and no deaths.
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Conclusion: Results support that the risk of switching between ADL-REF and ADL-afzb in terms of immunogenicity, safety,
or possible diminished efficacy (using PK as surrogate) is not greater than the risk of using ADL-REF without the switch.

1. Fleischmann RM, et al. Arthritis Res Ther. 2018;20:178
2. Fleischmann R, et al. Ann Rheum Dis. 2020;79:1439-403.
US FDA. https://www.fda.gov/media/124907/download

Disclosure: R. Fleischmann, AbbVie, Amgen, Bristol-Myers Squibb, Eli Lilly, Galvani, GlaxoSmithKlein (GSK), Jans-
sen, Pfizer, Gilead, UCB, Novartis, Arthrosi, AstraZeneca, Flexion, Genentech, Horizon, Selecta, Viela, Vorso, Vyne;
S. Lakhanpal, Abbvie; W. Saikali, Abbvie, Amgen, Eli-Lilly, Pfizer; D. Alvarez, Pfizer; D. Cox, Pfizer; C. Ianos, Pfizer;
K. Wang, Pfizer; W. Zhang, Pfizer, AbbVie/Abbott.
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Background/Purpose: For many patients with RA on targeted therapies, the chronic burden of pain leads to therapies
being deemed suboptimally effective and may affect treatment decisions. Our objective was to explore the association
between patient-reported pain and switching biologic/targeted synthetic (b/ts)DMARDs.
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Methods: Patients in the CorEvitas RA registry who met the following criteria were included: started a b/tsDMARD as of
1/1/2012; had ≥2 routine clinical visits; and no b/tsDMARD interruption (defined as being off treatment for >2 months).
The outcome of interest was time to treatment switch to a b/tsDMARD with a different MOA. The exposure of interest was
time-varying patient-reported pain measured on the visual analog scale (Pain VAS: 0–100 mm): mild (0–44 mm), moderate
(45–74 mm), and severe (75–100 mm). Sociodemographics, lifestyle, disease characteristics, treatment history, and
patient-reported outcomes were explored as potential confounders. Disease activity was analyzed with both time-varying
Clinical Disease Activity Index (CDAI) and modified (m)CDAI (minus patient global assessment and tender joint count).
Descriptive statistics stratified by baseline pain category were reported. Hazard ratios (HR) and 95% confidence intervals
were reported for unadjusted and adjusted Cox hazards models with cluster-robust standard errors.

Results: Among 7806 patients, 9587 b/tsDMARD starts (Table, Panel B) were included for the following pain categories:
mild (n=4126; 43%), moderate (n=2976; 31%), and severe (n=2430; 25%), missing (n=55; 1%). In patients with severe pain
vs mild pain (Table, Panel A), a greater proportion were smokers (23% vs 15%); obese (52% vs 40%); and there was a higher
prevalence of depression (43% vs 28%) and fibromyalgia (12% vs 3%). A higher proportion with severe pain vs mild pain
reported ≥2 previous bDMARDs (50% vs 38%) and use of opioids (49% vs 18%), prednisone (39% vs 26%), and anti-
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depressants (33% vs 20%). The unadjusted risk of switching b/tsDMARD was ~2 times higher for severe vs mild pain
(HR=1.98; 1.60–2.44; Figure). The fully adjusted risk for severe vs mild pain after accounting for confounders (HR=1.37;
1.02–1.86) was similar to the model that only included time-varying CDAI as a confounder (HR=1.35; 1.08–1.69). Compared
with models that incorporated only time-varying CDAI, the risk of switching for severe pain was higher when adjusting
instead for only time-varying mCDAI (HR=1.51; 1.22–1.87).

Conclusion: Patients that report greater pain are more likely to switch to a b/tsDMARD of a different MOA; an observation
that remained after adjusting for confounders, including time-varying disease activity. Overall, these findings suggest that
persistent pain is common in RA and influences treatment decisions, particularly a switch to a different MOA. Approaches
that reduce chronic pain in this population may help reduce treatment cycling.

Table. Descriptive characteristics of sociodemographic factors, health behaviors and characteristics, disease, and treatment characteristics at
baseline, by total sample and Pain VAS groups. a Insurance type is not mutually exclusive b Based on the Centers for Disease Control and Preven-
tion (CDC) cut-offs for normal/underweight (under 25); overweight (25.0–29.9); and obese (30.0 and above) c Infections include Joint/bursa, cel-
lulitis/skin, sinusitis, Candida, diverticulitis, sepsis, pneumonia, bronchitis, gastroenteritis, meningitis/encephalitis, urinary tract, upper respiratory,
tuberculosis, and other. Infections resulting in hospitalization or administration of IV antibiotics indicates serious infection. d Prior non-biologic sys-
temic use count does not include the current non-biologic systemic therapy, if applicable e Prior biologics count does not include subject’s current
biologic, biosimilars are not counted f No pain and mild pain (0–44 mm), moderate pain (45–74 mm), severe pain (75–100 mm) g The EuroQoL-5
Dimension (EQ-5D) computes an index value using the individual mobility, self-care, usual activities, pain or discomfort, and anxiety or depression
responses from the EQ-5D quality-of-life instrument. h 47 patients (55 therapy starts) had missing baseline pain
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Disclosure: J. Baker, Bristol Myers Squibb, Pfizer, CorEvitas LLC, Burns-White, LLC, RediTrex; J. Symons, GlaxoS-
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LLC; D. Webb, GlaxoSmithKline (GSK); A. Martin, GlaxoSmithKline (GSK); D. Saurigny, GlaxoSmithKline (GSK);
M. Bracher, GlaxoSmithKline (GSK).
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Figure. Forest plots of HR for switching b/tsDMARD with categorical Pain VAS (mild pain as a reference group) across different models. Note:
Unadjusted model: Pain VAS as only covariate, sample size=9587, number of events=980, mean follow-up time=22.9 months, median follow-
up time=15 months Model 1 - Unadjusted model: time-varying Pain VAS categories as only covariate, low Pain VAS group as a reference Model
2.1 - Fully adjusted model: Pain VAS adjusted for time varying CDAI, age, gender, race, health insurance type, college degree or above, work sta-
tus, smoking history, BMI, history of comorbidities (infections, depression, anxiety, fibromyalgia, other comorbidities), number of comorbidities,
duration of RA, modified HAQ, concomitant therapy, prior conventional DMARD use, prior bDMARD use, current opioid use, prednisone use,
patient-reported fatigue, morning stiffness, problems with sleeping Model 2.2 - Fully adjusted model: Pain VAS adjusted for time varying modified
CDAI, age, gender, race, health insurance type, college degree or above, work status, smoking history, BMI, history of comorbidities (infections,
depression, anxiety, fibromyalgia, other comorbidities), number of comorbidities, duration of RA, modified HAQ, concomitant therapy, prior
cDMARD use, prior bDMARD use, current opioid use, prednisone use, patient-reported fatigue, morning stiffness, problems with sleeping Model
3.1 - CDAI adjusted model: Pain VAS adjusted for time varying CDAI Model 3.2 - mCDAI adjusted model: Pain VAS adjusted for time varying
modified CDAI.
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Background/Purpose: To assess the prevalence of severe COVID-19 (COVID) overall and following vaccination among
patients with systemic lupus erythematosus (SLE) and the general population, and within clinical subgroups.

Methods: Healthcare claims in the IBM® MarketScan® Commercial Database were used to identify adults (18+) with a con-
firmed SLE diagnosis between 1/1/2013 and 4/1/2020. The general population included all adults enrolled on 4/1/2020.
Observation began 4/1/2020 and ended with the earliest of enrollment end, death, or 12/31/2021. COVID vaccination

All outcomes assessed from 4/1/2020 (overall prevalence) or date of vaccination (post-vaccination prevalence) through earliest of death, end of
enrollment, or 12/31/2021; IP: inpatient; ICU: intensive care unit; SLE: systemic lupus erythematosus
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was identified by medical claims for vaccine administration or pharmacy claims for a vaccine. Prevalence was assessed for
any COVID diagnosis (≥1 inpatient [IP] or outpatient [OP] claim with ICD-10 code U071 or J1282), IP COVID (≥1 IP COVID
claim; “severe COVID”), COVID intensive care unit (ICU) admission (IP COVID with an ICU service or revenue code), COVID
intubation (IP COVID with an intubation diagnosis or procedure code), and COVID death. Overall prevalence was assessed
throughout the observation period; post-vaccination prevalence was defined as any COVID infection at least 14 days after
first observed vaccination date. Demographics were assessed on 4/1/2020. Elixhauser Comorbidity Index (ECI) diagnoses
were assessed among patients continuously enrolled in the 12 months before 4/1/2020. Unadjusted comparisons between
SLE patients and the general population were made with chi-square and Fisher’s exact tests.

Severe COVID is defined as an inpatient admission with a COVID diagnosis; comorbidities were assessed in the 12 months before 4/1/2020; ECI:
Elixhauser Comorbidity Index; SLE: systemic lupus erythematosus
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Results: 18,665 SLE patients and 14,824,967 patients in the general population met inclusion criteria (Table 1). Vaccination
was more common among SLE patients vs. the general population (41.7% vs. 35.0%). Severe COVID rates, among those
with COVID, were significantly higher in SLE than the general population overall (12.4% vs. 6.1%) and post-vaccination
(7.6% vs. 2.2%). When reported at population level across all patients (Figure 1), severe COVID rates for SLE and the general
population were 1.5% vs. 0.5% overall and 0.3% vs 0.04% post-vaccination. The overall rates and post-vaccination rates for
COVID-related ICU, intubation and death were also significantly higher for SLE than the general population. Certain comor-
bidities were associated with increased risk of severe COVID, including peptic ulcer disease, congestive heart failure, renal
failure, complicated diabetes and complicated hypertension, among others (Figure 2). Notably, SLE patients with peptic
ulcer disease had much higher severe COVID rates than the general population (6.0% vs. 1.4% overall and 1.6% vs 0.1%
post-vaccination). The post-vaccination severe COVID rate among SLE patients with congestive heart failure was dispropor-
tionally higher than those in the general population (3.3% vs 0.3%). All comparisons were significant (p< 0.01).

Conclusion: This study suggested a significantly increased risk in severe COVID for patients with SLE with a decreased preva-
lence in vaccinated patients. Certain comorbidities such as congestive heart failure among SLE pose additional risk factors for
severe COVID outcomes. Preventative approaches, including vaccinations and other prophylaxis, to protect these at-risk SLE
patients should continue to be encouraged.1Demographics assessed on 4/1/2020; SLE: systemic lupus erythematosus

Disclosure: S. Wu, AstraZeneca; G. Atefi, AstraZeneca; M. Moynihan, None; K. Evans, None; L. Palmer, None;
M. Pollack, AstraZeneca; C. Dube, AstraZeneca; C. Calabrese, Sanofi, Astrazenica.
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Background/Purpose: Infections are a major cause of morbidity and mortality in systemic lupus erythematosus (SLE). We
assessed the incidence and risk factors for major infections in adult SLE.

Methods: We carried out a retrospective review of 1354 patients of SLE (ACR 1997 criteria) with age ≥18 years visiting the
rheumatology clinic at a single centre between 2000 to 2020. Clinical details were retrieved from clinical case records and
supplemented with data from the hospital electronic health records. Serious infection was defined as the need for hospital-
ization, or infection resulting in disability or death. Cox regression was used to determine factors associated with a serious
infection and the effect of each serious infection on overall survival.

Results: Among the 1354 patients (1258 females) with a mean age of 30.32 ±9.42 years and a cumulative follow up of
7127.89 person-years. A total of 439 major infections occurred in 339 (25.03% of the cohort) individuals at a rate of 61.6
serious infections per 1000 person-years of follow-up. Recurrent infections occurred in 101 (7.45%) patients. The average
number of infections increased from 9.9 to 23.7 per year from 2000-09 to 2010-19.
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Among the microbiologically confirmed cases (79.9% of cases) Tuberculosis (81) was the most common organism followed by
S. aureus (65), E. coli (51), K. pneumoniae (29), P. aeruginosa (29), S. pneumoniae (20), Acinetobacter spp. (9),
E. fecalis (9), Nocardia (4), Salmonella (3), Proteus (1) and Listeria (1). Forty (9.1%) opportunistic infections occurred:

The bar diagram depicts the number of instances of tuberculosis per year compared to other serious infections from the year 200 to 2022. The
dashed line represents the 10 year moving average of all serious infections in the cohort and shows a consistently increasing trend.
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Cytomegalovirus (11), disseminated Herpes zoster (10), invasive candidiasis (5), cryptococcal meningitis (5), histoplas-
mosis (2), and 1 each of Aspergillus flavus pneumonia, CNS toxoplasmosis and Giardia lamblia. On multivariate analysis
SLEDAI-2K(HR 1.02, 1.01-1.05), gastrointestinal involvement (HR 2.75, 1.65-4.69), current steroid dose
(HR 1.65,1.55-1.76), average cumulative steroid dose per year (HR 1.007, 1.005-1.009) were associated with serious
infection and higher albumin (HR 0.65, 0.56-0.76) was protective.

Serious infection led to more damage accrual (1 vs 0). Serious infection-free survival at 1 year and 5 years was 82.9%
(80.8-85) and 73.8% (71.1-76.6). There were 119 deaths with infection attributable mortality in 65 (54.6%). Hazard ratio
for mortality was 18.2, 32.7, and 81.6 for the first, second, and third serious infection.

Conclusion: Serious infections remain a major cause of mortality and damage accrual in SLE and are associated with
higher disease activity, gastrointestinal involvement, hypoalbuminemia, current and cumulative steroid dose. TB pro-
phylaxis in patients with SLE should be considered in endemic areas, especially when using high-dose steroid
therapy.

Disclosure: R. Chatterjee, None; S. Pattanaik, None; D. Misra, None; V. Agarwal, None; A. Lawrence, None;
A. Aggarwal, None.
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Background/Purpose: Infection is the leading cause of hospitalization and mortality in SLE. Care of young adults (YA) with
SLE is particularly challenging, with higher mortality and disease activity noted in the immediate post-transition period from
pediatric to adult rheumatology. Epidemiological studies focused on serious infection-related hospitalizations (SIH) in young
adults with SLE (YA-SLE) are rare. In this study, we aimed to compare the infection rates, trends, patient characteristics, and
outcomes for SIH by age categories in SLE, with a focus on young adults, using the largest publicly available all-payer inpa-
tient database in the US, National Inpatient Sample (NIS).

Methods: We used NIS data from the years 2000-2019 to study the trends of SIH. The primary outcome was the rates of
SIH in YA-SLE as compared to late adults with SLE (LA-SLE) and to young adults without SLE (YA-no SLE). STATA and
Joinpoint Regression Program were used for analysis, and yearly changes in trends were calculated as annual percent
change (APC).

Results: From 2010-2019, we identified a weighted national estimate of 1,732,467 hospitalizations with SLE in patients
≥13 years age. Of these, adolescents (13-17 years), young (18-24 years), late (25-49 years), and older adults (≥50 years)
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Figure 1:Comparison of rates of serious infection-related hospitalizations (SIH) among different age categories of SLE and non-SLE patients. Ado-
lescents (13-17), young adults (18-24), late adults (25-49), and older adults (≥50 years)

Table 1: Baseline characteristics and hospitalization outcomes of serious infection-related hospitalizations (SIH) among young adults and late
adults with SLE
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comprised on 9,990 (0.6%), 72,968 (4.2%), 647,438 (37.4%) and 1,002,072 (57.8%) hospitalizations, respectively Rates of
SIH in YA-SLE were similar to LA-SLE (15% versus 14.7%, p=0.32), and considerably higher than YA- no SLE (15% versus
4.2%, p< 0.001) (Figure 1). Among SLE adults, septicemia, followed by pneumonia was the commonest primary diagnosis,
accounting for ~ 45-50% and 20-25% of SIH, respectively. Significantly higher YA-SLE compared to LA-SLE and YA-no
SLE comprised of non-white races, belonged to the lowest income quartile, and had Medicaid as their primary payer. The
mean length of stay (LOS) and cost for YA-SLE were similar to LA-SLE and significantly higher than YA-no SLE (Table 1).
In the 20-year period between 2000-2019, increasing trends of SIH in YA-SLE (APC 1.90, p< 0.05) LA-SLE (APC 2.62,
p< 0.05) and YA- no SLE (APC 3.98, p< 0.05) (Figure 2), were all driven by increase in septicemia.

Conclusion: NIS is nationally representative and provides a readily available source of “real-world” health care data on a
large population. Our results show that although young adults comprised a notably lower proportion of overall SLE hospital-
izations compared to late adults, they have similar rates of SIH, and similar LOS and cost. Compared to late SLE adults,
young SLE adults with SIH comprised of higher proportions of racial and socioeconomic minorities. Septicemia was the
driver of the increasing trend of SIH.

Disclosure: R. Dhital, None; M. Guma, Pfizer, Novartis, Gilead, Sonoma Bio, Genentech; D. Poudel, None;
K. Kalunian, AbbVie/Abbott, Amgen, AstraZeneca, Aurinia, Biogen, Bristol Myers Squibb (BMS), Eli Lilly, Equillium,
Genentech, Gilead, Janssen, Roche, Lupus Research Alliance, Pfizer, Sanford Consortium, Viela, Nektar.

Figure 2: Trends of serious infection-related hospitalizations (SIH) among different age categories of SLE. Ad: Adolescents (13-17), YA: young
adults (18-24), LA: late adults (25-49), and OA: older adults (≥50 years). The rate of change in annual trend, calculated using Joinpoint regression
software, is expressed as Annual Percent Change (APC), *p<0.05
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Background/Purpose: Pneumocystis jirovecii Pneumonia (PJP) is an opportunistic infection that may affect patients receiv-
ing immunosuppression. There are no consensus guidelines for PJP prophylaxis among patients with systemic lupus ery-
thematosus (SLE). The objective of this study was to use an electronic health records (EHR) database to examine the
incidence of PJP and prophylaxis-related adverse events among patients with SLE.

Table 1. Characteristics of Cohort of SLE Patients (n = 4902)
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Methods:We performed a retrospective cohort analysis utilizing TriNetX, a federated database of de-identified records from
86 million patients across 54 organizations within the United States. Patients were required to have ≥3 ICD9/ICD10 SLE
codes separated by at least 30 days and to have initiated therapy with mycophenolate mofetil (MMF) or cyclophosphamide.
The index date was defined as the first administration of MMF or cyclophosphamide after the first ICD code. The observation
period was limited to 6 months from the index date. PJP was defined by any hospitalization with primary or secondary diag-
nosis by ICD9/ICD10 code, any PJP code followed by treatment, or a positive PJP test. Patients who received PJP prophy-
laxis were propensity score matched (1:1) to patients who did not by the following variables: age, gender, race/ethnicity,
regional location, total admissions in the prior year, and comorbidities including obesity, smoking status, congestive heart
failure, chronic obstructive pulmonary disease, diabetes, liver disease, and cardiovascular disease. Incident rate ratios
(IRR) for PJP and for adverse events commonly associated with PJP prophylaxis were estimated.

Results: A total of 4902 patients with SLE were identified. The mean age at the index date was 43.4 years, 86.4% were
female, and the racial/ethnic make-up was 39.9% Black, 36.1% White, 13% Hispanic, and 2.8% Asian. The most common
PJP prophylaxis was trimethoprim/sulfamethoxazole (942, 19.2%) out of 1385 patients who were prescribed prophylaxis.
One PJP case was identified over 2282 person-years of follow-up for an overall incidence rate of 0.44 per 1000 person-
years. The individual was a 49-year-old White female with renal disease who did not receive prophylaxis. She was diagnosed
with PJP 132 days after receiving MMF and ultimately survived.

A total of 3664 patients were matched (1238 treated, 1238 controls), but the IRR for PJP could not be calculated due to
insufficient cases of PJP. Patients who received prophylaxis had a higher rate of neutropenia (IRR 4.7, 95% confidence inter-
val (95CI) 2.6-8.5), leukopenia (IRR 4.0, 95CI 2.6-6.0), Clostridium difficile infection (IRR 3.9, 95CI 1.4-10.3), hyperkalemia
(IRR 3.7, 95CI 2.5-5.5), liver disease (IRR 2.0, 95CI 1.0-3.7), and thrombocytopenia (IRR 1.7, 95CI 1.1-2.4).

Conclusion: In a large EHR database study, only 1 case of PJP was observed. Prophylaxis against PJP was associated
with a significantly higher incidence of adverse events. These data do not support universal prophylaxis against PJP. Future
studies should investigate models for risk stratification.

Disclosure: Y. Jiang, None; A. Duarte-Garcia, None; M. Putman, AstraZeneca, AbbVie/Abbott, Novartis;
D. Gazeley, None.

Figure 1. Comparison of Adverse Events in Patients With and Without PJP Prophylaxis
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Background/Purpose: Since the initial prospective validation of the Lupus Low Disease Activity State (LLDAS), this treat-to-
target endpoint has been studied in numerous other cohorts, with results supporting its protective associations against flare
and damage accrual. The mean duration of follow up in the original prospective validation was 2 years, potentially impacting

Dose effect – groups mutually exclusive; Threshold effect – increasing threshold of sustained time; Patients grouped based onmaximum sustained
time per patient
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on the ability to detect longer term signals in disease flare and irreversible damage, which typically accrues slowly. In this
study we aimed to assess long-term associations of sustained LLDAS with protection from damage accrual and flare.

Methods: Adult SLE patients were recruited and followed prospectively from May 2013 to Dec 2020. Patients with ≥2 visits
and no missing data were included in analysis. Multi failure time-to-event (Cox regression) analyses were used to assess the
impact of sustained LLDAS on irreversible damage accrual (SLICC damage index) and flare (SELENA flare index), with dose
and threshold effects studied. DORIS Remission was similarly assessed.

Results: 3,770 SLE patients were followed for (mean ± SD) 3.1 ± 2.4 years, totalling 37,834 visits. Most patients (n 3,128,
76.2%) attained LLDAS on at least one occasion. Any single visit in LLDASwas associated with significant protection against
subsequent damage accrual (HR 0.60, 95%CI 0.52-0.69, p< 0.001) and flare (HR 0.57, 95%CI 0.53-0.61, p< 0.001). 2,699
(71.6%) sustained LLDAS for >3 months. Increasing durations of sustained LLDAS from >3 to >24 months corresponded to
increased protective effects against damage and flare, whether measured as a dose effect or as a threshold (Table 1).
LLDAS was more attainable compared to Remission (61.7% of patients ever), whilst conferring a similar magnitude of pro-
tection against damage and flare for sustained time ( >3 months Remission: HR 0.69, 95%CI 0.60-0.80, p< 0.001, and
HR 0.65, 95%CI 0.60-0.71, p< 0.001 respectively).

Conclusion: In this long term prospective cohort study, we confirm significant protective effects of LLDAS against damage
accrual and flare, as well as demonstrating deepening protection with longer durations of sustained LLDAS. LLDAS is a
more attainable treat-to-target endpoint than remission while having similar protective effects.

Disclosure: V. Golder, None; R. Kandane-Rathnayake, None; N. Li, None; W. Louthrenoo, None; Y. Chen, AbbVie,
AstraZeneca, Astellas Pharma, Bristol-Myers Squibb, Chugai Pharma Taiwan, Inova Diagnostics, Eli Lilly, Johnson &
Johnson, GlaxoSmithKline, MSD, Novartis, Roche, Sanofi, Thermo Fisher Scientific, UCB, United Biopharma, Agnitio
Science & Technology, Boehringer Ingelheim, National Yang-Ming University, Pfizer Inc, Taiwan Ministry of Science
and Technology, Taiwan Department of Health and Welfare, Taichung Veterans General Hospital and UCB, Gilead Sci-
ences, Guigai; J. Cho, None; A. Lateef, None; L. Hamijoyo, None; L. Fen, None; Y. Wu, None; S. Navarra, Biogen,
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tis; Y. Katsumata, GlaxoSmithKline K.K., AstraZeneca K.K., Pfizer Japan Inc., Janssen Pharmaceutical K.K., Chugai
Pharmaceutical Co., Ltd., Asahi Kasei Pharma, Sanofi K.K., Mitsubishi Tanabe Pharma Corporation, Astellas Pharma
Inc.; M. Harigai, AbbVie Japan GK, Asahi Kasei Corp., Astellas Pharma Inc., Ayumi Pharmaceutical Co., Boehringer
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Ltd., Eli Lilly Japan K.K., Kaken Pharmaceutical Co., Ltd., Kissei Pharmaceutical Co., Ltd., Mitsubishi Tanabe Pharma
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Janssen, Novartis, Sanofi, UCB, YL Biologics, MSD, Ono, Taisho Toyama, Celltrion, Gilead, Boehringer-Ingelheim,
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Background/Purpose: Patients with Systemic Lupus Erythematosus (SLE) are at elevated cardiovascular risk. However,
common risk calculators such as the atherosclerotic cardiovascular disease (ASCVD) risk estimator that are used to deter-
mine whether a patient would benefit from statin therapy (often when ASCVD risk ≥ 7.5%) do not incorporate non-traditional
risk factors and may underestimate risk in SLE. Cardiac computed tomography (CT) for quantification of coronary artery cal-
cifications (CAC) has been increasingly utilized as a non-invasive imaging modality to aid cardiovascular risk stratification.
Published guidelines recommend statin initiation in patients with abnormal CAC. We aimed to determine how many lupus
patients traditionally deemed ‘low risk’ by ASCVD scoring are found to have abnormal CAC and to determine factors asso-
ciated with CAC in this population. The purpose of this research is to inform clinicians which SLE patients would benefit from
CT coronary imaging in order to risk stratify and identify those who should receive statin therapy.

Methods: This is a post-hoc analysis of a prior cohort study.1 Female patients with SLE and matched controls were
recruited; clinical and laboratory assessments were conducted, and CT of the coronary arteries was performed. We

Figure 1: Coronary Calcium Scores Amongst SLE Patients and Controls Stratified by ASCVD Risk
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excluded patients with history of MI, CVA, DM, or LDL ≥190, because cardiology guidelines recommend statin use in these
patients. We identified patients with SLE and controls with low ASCVD risk (defined by ASCVD < 7.5%) and determined
rates of abnormal CAC within this low-risk category. We used two-sample t-test and two-sample Wilcoxon rank-sum tests
in SLE patients with low ASCVD risk to compare various characteristics in those with normal and abnormal calcium scores.

Results: The original study included 165 SLE and 160 age- and sex-matched controls. After excluding those with MI (6),
CVA (24), DM (23), or high LDL (11), 129 SLE patients and 141 controls remained. Among the 129 SLE patients, only 6 were
high ASCVD risk, and all 6 had abnormal CAC scores (Figure 1). Among 122 SLE at low ASCVD risk, 34/122 (28%) had
abnormal CAC (7 with mod-high values). Only 4/34 (12%) of low ASCVD risk with abnormal CAC were taking a statin.
Among controls at low ASCVD risk, only 14/129 (11%) had abnormal CAC (none had mod-high values). Among all patients
with low ASCVD risk, SLE patients were significantly more likely to have abnormal CAC compared with controls, adjusting for
age and race [OR 3.61 (95% CI 1.76, 7.41), p< 0.001]. ASCVD-low risk SLE patients with abnormal CAC were older (47.2 vs
39.7, p=0.0003), with lower GFR (83.6 vs 98.3, p=0.02), longer disease duration (14.3 vs 6.15, p=0.005), higher LDL (117.5
vs 104.2, p=0.04) and total cholesterol (203.7 vs 180.5, p=0.004) compared to patients with normal CAC (Table 1).

Conclusion: Approximately one fourth of SLE patients at low ASVCD risk have abnormal CAC, a substantially higher rate
than observed for healthy controls. These data support an approach of screening for CAC in older patients with long-
standing SLE even if they are observed to have low ASCVD risk. A low rate of statin use in this population suggests a missed
opportunity to improve cardiovascular health through primary prevention.1Von Feldt JM, et al. Arthritis & Rheumatism 2006

Table 1: Characteristics of SLE Patients at Low ASCVD Risk with CAC and without CAC
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Session Time: 3:00PM–4:30PM

Background/Purpose: Psoriatic arthritis (PsA) is a chronic, inflammatory disease with multiple clinical manifestations (arthri-
tis, spondylitis, enthesitis, dactylitis, skin, nails). IL-17 inhibitors have shown efficacy across all disease domains. Izokibep, a
first-in-class fusion protein, is a unique IL-17A inhibitor with very high potency (Kd =0.3 pM), small molecular size (18.6 kD
versus mAbs ~ 150 kD), and attachment to albumin. Treat to target is an important strategy to optimize disease control
(reducing inflammation, limiting damage) as well as optimizing quality of life in PsA. Many composite measures of disease
control have been proposed for clinical decision-making, including ACR scores, DAS28-CRP, DAPSA scores, and MDA.
Here, we report the efficacy results of izokibep 40 mg Q2W and 80 mg Q2W versus placebo across a range of disease out-
come measures as well as relevant safety data over 16 weeks compared to placebo.

Methods: A multicenter, randomized, double-blind, placebo-controlled, study of placebo, izokibep 40 mg Q2W or 80 mg
Q2W delivered subcutaneously to Week 16 (ClinicalTrials.gov, NCT04713072). PsA patients met CASPAR criteria and
required ≥3 swollen and ≥3 tender joints on the 66/68 joint count, an inadequate response to previous NSAIDs, csDMARDs,
or TNF inhibitors to enroll. ACR50 was the primary endpoint for izokibep 80 mg Q2W versus placebo at Week 16. Other
measures of disease response included ACR20/70, DAS28-CRP, DAPSA, MDA, and PASI scores. Here we report achieve-
ment of disease activity responses over time on DAS-28CRP and DAPSA and of efficacy thresholds for MDA and PASI
75, 90, and 100.

Safety and tolerability were assessed.

Results: 135 patients were randomized at 28 sites in 7 EU countries between June 2020 and July 2021. At randomization,
patients had a mean age of 48.5 years, mean BMI of 29.0 kg/m2, mean swollen joint count of 9.9, mean tender joint count of
16.7, and mean PsA duration of 7.1 years. 80%were receiving a concomitant csDMARD and 13% had failed a TNF inhibitor.
At baseline, the mean DAS28-CRP was 4.51 and the mean baseline DAPSA score was 46.8. At Week 16, the primary end-
point ACR50 was met in 13% for placebo, 48% for the 40 mg Q2W group (p=0.0014), and 52% for the 80 mg Q2W group
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Table 1 – Efficacy Composite Endpoint Results at Weeks 4 and Week 16

Figure 1 – Minimal Disease Activity (MDA) Response at Week 12 and Week 16
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(p=0.0006). Minimal disease activity (MDA) was achieved in 42% (40mg; p=0.0020), 39% (80mg; 0.0032) versus 5%
(Placebo) at Week 16 (Figure 1).

Table 1 shows treatment effects for other endpoints at Week 4 and 16. The course of the DAS28-CRP shows early response
and separation from placebo, a clinically meaningful change (≥0.6) between izokibep treatment groups and placebo
(Figure 2) as early as 2 weeks. Eighty-three % (40 mg), and 85% (80 mg) of patients with a PSO-BSA > 3% (74 of
135, 55%) achieved a PASI75 response versus 14% (Placebo) at Week 16.

Adverse event rates for izokibep were mostly similar to placebo and consistent with the IL-17A inhibitors currently available.

Conclusion: Izokibep showed consistently high levels of response across multiple disease measures of joint and skin
improvement, beginning early and with ongoing improvement. The safety profile of izokibep was generally consistent with
other IL-17A inhibitors, and in this trial, event rates were mostly similar to placebo.

Disclosure: F. Behrens, AbbVie, Boehringer Ingelheim, Celgene, Chugai, Eli Lilly, Genzyme, Janssen, MSD, Novartis,
Pfizer, Roche, Sanofi, Bristol-Myers Squibb(BMS), Galapagos, Gilead, UCB, Affibody, MoonLake,
GlaxoSmithKlein(GSK); P. Taylor, Biogen, Celltrion, Eli Lilly, Fresenius Kabi, Gilead, GlaxoSmithKlein(GSK), Janssen,
Nordic Pharma, Pfizer, Roche, Sanofi, UCB, Galapagos, Abbvie; P. Mease, AbbVie, Amgen, Janssen, Novartis, Pfizer
Inc, UCB, Sun Pharma, Eli Lilly, Bristol-Myers Squibb(BMS), Celgene, Genentech; P. Peloso, ACELYRIN, ACELYRIN;
D. Wetzel, Affibody; N. Brun, Affibody AB, Affibody AB; B. Wiens, ACELYRIN; J. Brandt-Juergens, AbbVie/Abbott,
Bristol-Myers Squibb(BMS), Janssen, Eli Lilly, Merck/MSD, Novartis, Pfizer, Roche, UCB, Sanofi-Aventis, Medac, Gil-
ead, Gilead, Affibody; E. Drescher, None; E. Dokoupilova, None; A. Rowi�nska-Osuch, None; N. Abdel- Kader Mar-
tin, Pfizer; K. de Vlam, UCB, Eli Lilly, Pfizer, AbbVie/Abbott, Merck/MSD, johnson and johnson.

Figure 2 – Mean DAS28-CRP Course by Visit until Week 16 (descriptive)
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Abstract Number: 1598

Safety and Efficacy of Deucravacitinib, an Oral, Selective Tyrosine Kinase
2 Inhibitor, in Patients with Psoriatic Arthritis: 52-Week Results from a
Randomized Phase 2 Trial

Philip J Mease1, Atul Deodhar2, Désirée van der Heijde3, Frank Behrens4, Alan Kivitz5, Jeffrey Neal6, Marleen Nys7, Tom
Lehman7, Nikolay Delev7, Shimon Korish7, Miroslawa Nowak7 and Subhashis Banerjee7, 1Swedish Medical Center/
Providence St. Joseph Health, Seattle, WA, 2Oregon Health & Science University, Portland, OR, USA, Portland, OR,
3Department of Rheumatology, Leiden University Medical Center, Leiden, The Netherlands, Leiden, Netherlands, 4CIRI/
Rheumatology and Fraunhofer Institute, Translational Medicine and Pharmacology ITMP, Goethe University, Frankfurt,
Germany, 5Department of Rheumatology, Altoona Center for Clinical Research, Duncansville, PA, 6Arthritis Center of
Lexington, University of Kentucky School of Medicine, Lexington, KY, 7Bristol Myers Squibb, Princeton, NJ
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Background/Purpose: Deucravacitinib (DEUC) is a novel, oral, selective, allosteric inhibitor of tyrosine kinase 2 (TYK2) that
acts by binding to the unique TYK2 regulatory domain, thereby suppressing signaling of key cytokines (eg, IL-23) involved in
skin psoriasis and PsA pathogenesis. Results from the initial 16-week, placebo (PBO)-controlled period (Part A) of a
52-week, blinded phase 2 trial in PsA showed that DEUC was significantly more efficacious than PBO.1 The Psoriatic Arthri-
tis Disease Activity Score (PASDAS), a validated comprehensive measure assessing a variety of PsA clinical domains, was
used to assess efficacy of DEUC up to 52 weeks. The objective of this study was to evaluate the safety and efficacy of DEUC
in Part B (weeks 16-52) in the phase 2 PsA trial.

Methods: Patients with PsA were randomized 1:1:1 to PBO, DEUC 6 mg once daily (QD), or 12 mg QD. After week 16 (Part
A), patients could enroll in an optional, double-blind period until week 52 (Part B). In Part B, patients receiving DEUCwho had
achieved minimal disease activity (MDA) at week 16 continued DEUC treatment and those who had not achieved MDA were
switched to ustekinumab (UST) at the approved PsA dose. All patients treated with PBO in Part A switched to UST in Part
B. Patients were assessed up to 52 weeks for adverse events (AEs) and exploratory efficacy endpoints including change
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in PASDAS. Analyses were descriptive using data as observed.

Results: Of 203 patients randomized in Part A, 180 (89%) completed 16 weeks of treatment and 173 (96%) of these
patients chose to enroll in Part B. Of 118 patients initially randomized to DEUC, 25% (29/118; 6 mg QD, 22% [13/60];
12 mg QD, 28% [16/58]) achieved MDA at week 16 and continued at the same dose. All other patients switched to UST
in Part B: PBO, 100% (55/55; including 5 patients who had achieved MDA at week 16); DEUC 6mgQD, 78% (47/60); DEUC
12mg QD, 72% (42/58). The safety profile of DEUC in Part B (Table) was consistent with that in Part A, and all AEs were mild
or moderate except 2 AEs in 1 patient with severe cataract/macular fibrosis. There were no opportunistic infections, herpes
zoster, malignancy, thrombotic events, or treatment-related serious AEs reported in patients who remained on DEUC.
Decreases in mean PASDAS score observed at week 16 were maintained at week 52 in patients who continued on DEUC
(Figure). Improvements in other clinical and patient-reported outcomes, including Disease Activity Index for Psoriatic Arthri-
tis, Psoriasis Area and Severity Index, Functional Assessment of Chronic Illness Therapy-Fatigue, and Patient Global
Assessment of Disease Activity, were also sustained at week 52 in patients who continued DEUC treatment. Patients who
had not achieved MDA on DEUC at week 16 showed a decrease in mean PASDAS score at week 52 after switching to UST.

Conclusion: In the 16- to 52-week blinded Part B of a phase 2 study in patients with PsA, no new safety signals were
observed with continuous DEUC treatment vs the earlier Part A period. Efficacy in PASDAS, as well as other key efficacy
measures, was maintained with continued DEUC treatment through week 52.

Reference1. Mease PJ, et al. Efficacy and Safety of Selective TYK2 Inhibitor, Deucravacitinib, in a Phase 2 Trial in Pso-
riatic Arthritis. Ann Rheum Dis. 2022;81:815-822.

Disclosure: P. Mease, AbbVie, Amgen, Janssen, Novartis, Pfizer Inc, UCB, Sun Pharma, Eli Lilly, Bristol-Myers
Squibb(BMS), Celgene, Genentech; A. Deodhar, AbbVie, Amgen, Bristol-Myers Squibb, Celgene, Eli Lilly, GlaxoS-
mithKline, Janssen, Novartis, Pfizer Inc, UCB Pharma, Aurinia, Moonlake; D. van der Heijde, AbbVie, Bayer, BMS,
Cyxone, Eisai, Galapagos, Gilead, Glaxo-Smith-Kline, Janssen, Novartis, Pfizer, UCB, Imaging Rheumatology bv, Lilly;
F. Behrens, AbbVie, Pfizer, Roche, Amgen, Chugai, Prophylix, Novartis, Boehringer, UCB, Bristol Myers Squibb, Cel-
gene, MSD, Biotest, Janssen, Genzyme, Lilly, Sandoz, Sanofi; A. Kivitz, Amgen, Boehringer-Ingelheim, Janssen, Gil-
ead, GlaxoSmithKlein (GSK), Novartis, Pfizer, Sanofi, Flexion, Eli Lilly, Genentech, UCB, AbbVie, Merck, ECOR1
CAPITAL, LLC, Chemocentryx, Regenerson, Grunenthal, Bendcare, Horizon; J. Neal, AbbVie, Amgen, Eli Lilly, Genen-
tech, Novartis, UCB, Pfizer, Gilead, Bristol Myers Squibb; M. Nys, Bristol Myers Squibb; T. Lehman, Bristol Myers
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Squibb; N. Delev, Bristol-Myers Squibb(BMS); S. Korish, Bristol Myers Squibb; M. Nowak, Bristol Myers Squibb;
S. Banerjee, Bristol Myers Squibb.

Abstract Number: 1599

Bimekizumab Treatment in Patients with Active Psoriatic Arthritis and
Inadequate Response to Tumor Necrosis Factor Inhibitors: 16-Week
Efficacy and Safety from a Phase 3, Randomized, Double-Blind, Placebo-
Controlled Study

Joseph Merola1, Robert Landewé2, Iain B McInnes3, Philip J Mease4, Christopher Ritchlin5, Yoshiya Tanaka6, Akihiko
Asahina7, Frank Behrens8, Dafna Gladman9, Laure Gossec10, RichardWarren11, Barbara Ink12, Deepak Assudani12, Rajan
Bajracharya12, Jason Coarse13 and Laura Coates14, 1Harvard Medical School, Brigham and Women’s Hospital, Boston,
MA, 2AmsterdamUniversity Medical Center, Meerssen, Netherlands, 3Institute of Infection, Immunity and Inflammation,
College of Medical, Veterinary and Life Sciences, University of Glasgow, Glasgow, Scotland, United Kingdom, 4Swedish
Medical Center/Providence St. Joseph Health, Seattle, WA, 5Allergy, Immunology and Rheumatology Division, University
of Rochester Medical School, Canandaigua, NY, 6University of Occupational and Environmental Health, Kitakyusyu
Fukuoka, Japan, 7Department of Dermatology, The Jikei University School of Medicine, Tokyo, Japan, 8Rheumatology
University Hospital & Fraunhofer Institute Translational Medicine and Pharmacology, Goethe-University Frankfurt,
Frankfurt Am Main, Germany, 9Toronto Western Hospital, Schroeder Arthritis Institute, Toronto, ON, Canada,
10Sorbonne Université, Paris, France, 11The University of Manchester, Manchester, United Kingdom, 12UCB Pharma,
Slough, United Kingdom, 13UCB Pharma, Raleigh, NC, USA, Raleigh, NC, 14Nuffield Department of Orthopaedics,
Rheumatology and Musculoskeletal Sciences, University of Oxford, Oxford, UK, Oxford, England, United Kingdom
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Background/Purpose: Bimekizumab (BKZ) is a monoclonal IgG1 antibody that selectively inhibits IL-17F in addition to IL-
17A. The phase 3 BE COMPLETE study assessed the efficacy and safety of BKZ vs placebo (PBO) in patients (pts) with
active PsA and inadequate response to TNF inhibitor (TNFi).

Methods: BE COMPLETE (NCT03896581) comprised a 16-week (wk) double-blind, PBO-controlled period. Pts were eligi-
ble if they had a diagnosis of adult-onset, active PsA meeting the Classification Criteria for PsA with duration ≥6 months, ≥3
tender and swollen joints, ≥1 active psoriatic lesion and/or documented history of psoriasis, and inadequate response or
intolerance to 1–2 prior TNFi. Pts were randomized 2:1 to subcutaneous BKZ 160 mg every 4 wks (Q4W) or PBO. Primary
endpoint: ≥50% improvement in ACR response criteria (ACR50) at Wk 16. Missing data for binary endpoints were imputed
as non-response; missing continuous efficacy variables used multiple imputation.

Results: A total of 388/400 (97.0%) pts completed Wk 16 (263/267 [98.5%] BKZ; 125/133 [94.0%] PBO). Baseline
(BL) characteristics were comparable between groups. Mean age: 50.5 years; BMI: 29.8 kg/m2; time since diagnosis:
9.5 years; 47.5%male. Mean tender and swollen joint counts were 18.7 and 9.9, respectively; 66.0% had psoriasis affecting
≥3% body surface area (BSA).

At Wk 16, BKZ demonstrated significant improvements vs PBO for the primary endpoint (ACR50: 116 [43.4%] BKZ vs
9 [6.8%] PBO; p< 0.001; Table). Improvement in ACR50 response compared with PBO was observed in the BKZ group
as early as Wk 4. Over half of pts with psoriasis affecting ≥3% BSA at BL achieved complete skin clearance at Wk 16 with
BKZ (Psoriasis Area and Severity Index [PASI]100: 103/176 [58.5%] BKZ vs 4/88 [4.5%] PBO; Table). BKZ treatment also
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resulted in greater percentages of pts achieving minimal disease activity (MDA: 118 [44.2%] BKZ vs 8 [6.0%] PBO;
p< 0.001) and nail psoriasis resolution compared to PBO (Figure). Further, BKZ demonstrated superiority vs PBO for
improvements in physical function, including Health Assessment Questionnaire Disability Index and Short-Form 36-Item
Health Survey Physical Component Summary (Table).

To Wk 16, 107/267 (40.1%) pts on BKZ had ≥1 treatment-emergent adverse event (TEAE) vs 44/132 (33.3%) pts on PBO
(safety set). Most frequent TEAEs on BKZ were nasopharyngitis (BKZ: 3.7%; PBO: 0.8%), oral candidiasis (2.6%; 0%),
and upper respiratory tract infection (2.2%; 1.5%). Two pts on BKZ discontinued due to a TEAE (BKZ: 0.7%; PBO: 0%). Inci-
dence of serious TEAEs was low (BKZ: 1.9%; PBO: 0%); none led to discontinuation. All reported Candida infections were
oral; all were mild to moderate, none were systemic. One case of oral candidiasis led to discontinuation. No cases of IBD,
major adverse cardiac events, uveitis, serious hypersensitivity, or deaths were reported.

Conclusion: Dual inhibition of IL-17F in addition to IL-17A with BKZ in pts with active PsA and inadequate response to TNFi
resulted in clinically meaningful and statistically significant improvements in efficacy outcomes vs PBO. BKZ was well toler-
ated; no new safety signals were observed.1,2

References: 1. Ritchlin CT. Lancet 2020;395(10222):427–40; 2. Coates LC. Ann Rheum Dis 2021;80:779–80
(POS1022).
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Disclosure: J. Merola, AbbVie, Biogen, BMS, Dermavant, Eli Lilly, Janssen, Novartis, Pfizer, Sun Pharma, UCB
Pharma, Arena, Avotres, EMD, LEO Pharma, Merck, Regeneron, Sanofi; R. Landewé, Abbott, Amgen, AstraZeneca,
BMS, GSK, Novartis, Merck, Pfizer, Schering-Plough, UCB Pharma; I. McInnes, Bristol-Myers Squibb (BMS), Janssen,
Novartis, UCB, Pfizer, AbbVie, Celgene, AstraZeneca, Boehringer Ingelheim, EveloBio, LEO, Lilly; P. Mease, AbbVie,
Amgen, Janssen, Novartis, Pfizer Inc, UCB, Sun Pharma, Eli Lilly, Bristol-Myers Squibb(BMS), Celgene, Genentech;
C. Ritchlin, UCB, AbbVie, Eli Lilly, Pfizer Inc, Novartis, Janssen, Bristol-Myers Squibb; Y. Tanaka, Lilly, AbbVie, Bristol
Myers Squibb, Chugai, Daiichi Sankyo, Eisai, Pfizer, Mitsubishi Tanabe, GlaxoSmithKline, Asahi Kasei, Takeda, Astel-
las, Janssen, Novartis, Sanofi, UCB, YL Biologics, MSD, Ono, Taisho Toyama, Celltrion, Gilead, Boehringer-Ingelheim,
Corrona, Kowa, Amgen, AstraZeneca, AstraZeneca, Eli Lilly; A. Asahina, AbbVie, Eisai, Eli Lilly, Janssen, Kyowa Kirin,
LEO Pharma, Maruho, Mitsubishi Pharma, Sun Pharma, Taiho Pharma, Torii Pharmaceutical, UCB Pharma, Celgene;
F. Behrens, AbbVie, Boehringer Ingelheim, Celgene, Chugai, Eli Lilly, Genzyme, Janssen, MSD, Novartis, Pfizer,
Roche, Sanofi, Bristol-Myers Squibb(BMS), Galapagos, Gilead, UCB, Affibody, MoonLake, GlaxoSmithKlein(GSK);
D. Gladman, AbbVie, Amgen, Eli Lilly, Janssen, Gilead, Novartis, Pfizer, Bristol-Myers Squibb(BMS), Galapagos,
UCB Pharma, Celgene; L. Gossec, Amgen, Lilly, Pfizer, Sandoz, UCB Pharma, AbbVie, Bristol Myers Squibb, Gilead,
Janssen, Novartis, Samsung Bioepis, Sanofi-Aventis, Galapagos, GlaxoSmithKlein (GSK), Celltrion, MSD;
R. Warren, AbbVie, Almirall, Amgen, Arena, Astellas, Avillion, Biogen, BMS, Boehringer Ingelheim, Celgene, Eli Lilly,
GSK, Janssen, LEO Pharma, Novartis, Pfizer, Sanofi, UCB Pharma, DiCE, Union; B. Ink, UCB Pharma,
GlaxoSmithKlein(GSK); D. Assudani, UCB Pharma; R. Bajracharya, UCB Pharma; J. Coarse, UCB Pharma;
L. Coates, AbbVie, Amgen, Boehringer-Ingelheim, Bristol-Myers Squibb (BMS), Eli Lilly, Gilead, Galapagos, Janssen,
Medac, Novartis, Pfizer, UCB, Celgene, Biogen, Moonlake, GlaxoSmithKlein (GSK).

3171



Abstract Number: 1600

The Impact of Second-Line Therapeutic on Disease Control After
Discontinuation of First Line TNF Inhibitor in Patients with PsA: Analysis
from the CorEvitas Psoriatic Arthritis/Spondyloarthritis Registry

Alexis Ogdie1, Robert McLean2, Taylor Blachley2, Nicole Middaugh2, Manish Mittal3, Jerry Clewell3, Sandra Ciecinski4

and Philip J Mease5, 1Department of Medicine, Perelman School of Medicine at the University of Pennsylvania,
Philadelphia, PA, 2CorEvitas, LLC, Waltham, MA, 3AbbVie, Inc., North Chicago, IL, 4AbbVie, Inc., Mettawa, IL, 5Swedish
Medical Center/Providence St. Joseph Health, Seattle, WA
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Background/Purpose:While evidence in patients (pts) with RA suggests that switching to a therapy with a different mech-
anism of action (MOA) may be more effective than cycling among TNF inhibitors (TNFi) after discontinuing a 1st line TNFi, the
relative effectiveness of cycling vs switching in pts with PsA is currently unknown. This study compared clinical outcomes
between pts with PsA who initiated a TNFi vs a non-TNFi biologic after discontinuing a 1st line TNFi in a real-world setting.

Methods: Pts with a clinical diagnosis of PsA enrolled in the CorEvitas Psoriatic Arthritis/Spondyloarthritis Registry who ini-
tiated a 2nd line advanced therapy (baseline) after discontinuation of 1st line TNFi between May 2013–January 2022 were
included. Eligible pts had a follow-up visit 6-months after initiating the 2nd line therapy. Pts were stratified into two cohorts:

3172



1) those who initiated a 2nd line TNFi (cyclers) and 2) those who initiated a 2nd line non-TNFi biologic (switchers). Baseline
characteristics were summarized descriptively and compared between the groups using standardized differences (d; 0.2,
0.5, 0.8 considered small, medium, and large effects). Multivariable adjusted Poisson regression models were used to cal-
culate risk ratios (RR) and 95% confidence intervals (CI) estimating the association between cycling vs switching status
and clinical outcomes at 6 months.

Results: Among 394 eligible pts initiating a 2nd line therapy, there were 205 (52%) cyclers and 189 (48%) switchers. Groups
were similar at baseline in mean age (55 years) and gender (54% female) (Table 1). Cyclers were on 1st line TNFi therapy for
a shorter duration vs switchers (11.4 vs 14.7 months, d=0.26). At baseline, switchers had greater severity of psoriasis (mean
body surface area; 6.5 vs 4.7) and worse disease activity, with lower proportions in a state of minimal disease activity (MDA;
22% vs 28%) or low disease activity (clinical disease activity in PsA [cDAPSA] LDA; 26% vs 30%) compared to cyclers,
though differences were small (all d< 0.2). At the 6-month follow-up, switchers trended towards having an increased likeli-
hood of achieving all clinical outcomes vs cyclers, though most CIs included 1.0 (Table 2). Data suggest switchers had
70% greater likelihood of achieving MDA (RR [95% CI] = 1.7 [0.9, 3.1]) and a nearly 4 times higher likelihood of achieving a
Spondyloarthritis Research Consortium of Canada Enthesitis index score ≤1 (3.8 [1.1, 12.8]). Switchers vs cyclers had
2 times the likelihood of achieving HAQ-DI ≤0.5 (2.1 [1.0, 4.8]) and a 30% greater likelihood of achieving a pt pain score
≤15 (1.3 [0.6, 2.6]); similarly, switchers had a greater likelihood of achieving MCID in HAQ-DI (1.7 [1.0, 3.0]), pt global assess-
ment of arthritis (1.4 [0.9, 2.0]), and morning stiffness (1.5 [1.0, 2.3]) vs cyclers.

Conclusion:Our findings in this sample of PsA pts in a real-world setting suggest that switching to a different MOAmay lead
to comparable or better outcomes vs cycling among TNFi. While further confirmatory studies are warranted, our results indi-
cate physicians may consider non-TNFi biologics as an appropriate option when pts discontinue 1st line TNFi therapy.

Disclosure: A. Ogdie, AbbVie, Amgen, Novartis, Pfizer Inc, Bristol-Myers Squibb, Celgene, Janssen, CorEvitas, Gilead
Sciences, Eli Lilly, GlaxoSmithKline, Happify Health, UCB; R. McLean, CorEvitas; T. Blachley, CorEvitas;
N. Middaugh, CorEvitas; M. Mittal, AbbVie; J. Clewell, AbbVie; S. Ciecinski, AbbVie; P. Mease, AbbVie, Amgen,
Janssen, Novartis, Pfizer Inc, UCB, Sun Pharma, Eli Lilly, Bristol-Myers Squibb(BMS), Celgene, Genentech.
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Abstract Number: 1601

Female Psoriatic Arthritis Patients Show Differences in Treatment
Response to IL12/23 Inhibition in Combination with or Without MTX
Compared to Male – Results from a Multicenter Investigator-initiated
Randomized Placebo-controlled Clinical Trial
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Burmester7, David Kofler8, Jan Brandt-Juergens9, Stephanie Finzel10, Raoul Bergner11, Maren Sieburg12 and Frank
Behrens13, 1Rheumatology Goethe-University Frankfurt, Frankfurt Am Main, Germany, 2Fraunhofer Institute for
Translational Medicine and Pharmacology ITMP, Frankfurt, 3Fraunhofer Institute for Translational Medicine &
Pharmacology ITMP, Frankfurt, Germany, 4Schwerpunktpraxis für Rheumatologie und Gastroenterologie, Munich,
Germany, 5Rheumazentrum Ruhrgebiet, Herne, Germany, 6University Clinic Erlangen, Erlangen, Germany, 7Charité
University Medicine Berlin, Berlin, Germany, 8University of Cologne, Cologne, Germany, 9Rheumatologische
Schwerpunktpraxis, Berlin, Germany, 10University of Freiburg, Freiburg, Germany, 11Klinikum Ludwigshafen,
Ludwigshafen, Germany, 12Rheumatologische Facharztpraxis, Magdeburg, Germany, 13Rheumatology University
Hospital & Fraunhofer Institute Translational Medicine and Pharmacology, Goethe-University Frankfurt, Frankfurt Am
Main, Germany
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Background/Purpose: Subgroup analysis from different clinical trials and real-world data suggest, that there are differ-
ences in baseline characteristics, clinical phenotypes, and treatment responses in female patients compared to males.
Especially in psoriatic arthritis, which is a heterogeneous disease, only little is known about gender differences. We con-
ducted an investigator-initiated, randomized, placebo-controlled trial (IIT) in active PsA to examine if outcomes of treatment
with ustekinumab (UST) in combination with MTX (either newly initiated or ongoing) were different from UST only (+Placebo;
PBO). We used this data to investigate gender differences in focus on baseline characteristics and treatment responses to
UST only and to UST+MTX combinational therapy.

Methods: A total of 186 patients with active PsA (defined as TJC >/=4, SJC >/=4 [68/66 joint count] and DAS28 >/=3.2)
were screened for eligibility. 173 patients were randomized to UST+MTX (new or ongoing) or UST+PBO. 166 patients (mITT
population) were included in this subgroup analysis. Patients were stratified according to gender. Demographic data and
disease activity status (joint count [TJC/SJC], enthesitis [LEI], dactylitis count, PASI, BSA), QoL (EQ5D, DLQI), and function
(HAQ) were compared between the groups. Response rates (pain response, ACR response) were evaluated at week 24.

Results: Of the 166 patients included in this subgroup analysis, 41,6% were female. Demographic data including years
since the onset of PsA, age, and BMI were well balanced between the groups. Skin involvement (BSA, PASI) was higher
in the groups of UST+MTX treatment, especially in the female group with a BSA of 9.6% and PASI of 5.3. Enthesitis was
more frequent in the female groups whereas dactylitis was more prominent in the male groups. Other disease activity fea-
tures such as DAS28, DAPSA, TJC [68], SJC [66], and pain (VAS 100) showed comparable levels at baseline (table 1). Treat-
ment response features are shown in Figures 1 and 2. Differences are found between the male and female groups, especially
in the resolution of enthesitis, dactylitis, and pain. With a focus on pain reduction and ACR response rates, higher levels of
reduction are achieved in the male groups compared to females. Here, the UST+MTX therapy shows less difference from
baseline in the achievement of treatment responses whereas male patients have a higher improvement for resolution of
enthesitis and dactylitis by combining UST+MTX compared to baseline.
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Conclusion: Data from an RCT was analyzed in focus on gender differences in baseline characteristics and treatment
responses to UST+MTX or UST-only therapy over 24-weeks. In comparison to the male cohort, females show a decreased
response in the resolution of pain, enthesitis, dactylitis, and ACR response rates. Different from males, females seem not to
benefit from a UST+MTX combinational treatment for the improvement of enthesitis and dactylitis.

Figure 1: Differences (BL-W24) in the disease activity pattern compared between the male and female group and between the treatment strate-
gies (UST+MTX or UST only).

Table 1: Baseline Characteristics between the treatment groups.
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Figure 2: Differences in response rates to pain and ACR response between male and female and the treatment groups (UST+MTX or UST only).
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Background/Purpose: Psoriatic arthritis (PsA) is characterized by substantial mesenchymal tissue activation in the context
of inflammation leading to structural damage. Measuring mesenchymal tissue activation in humans in vivo is challenging but
may represent a possibility to detect regions at risk for structural damage. Recently, theranostic ligands have been devel-
oped that selectively bind Fibroblast Activation Protein (FAP) and allow recognition of activated mesenchymal cells in vivo.
Accumulation of such FAP-based tracers can be visualized by positron-emission tomography (PET). In this study, we ana-
lyzed whether FAP tracer-based PET-CT can detect mesenchymal tissue activation in patients with PsA and whether this
signal is associated with joint damage.

Methods: 123 consecutive PsA patients fulfilling CASPAR criteria and 100 healthy controls without musculoskeletal disease
received full-body PET-CT investigation using a 68Ga-labelled FAP inhibitor (68Ga-FAPI-04) tracer, specifically binding FAP.
For all visually identified pathological tracer-positive lesions the mean and maximum standardized uptake value (SUV mean,
SUV max) was assessed. Tracer uptake was quantified in peripheral and axial joints and correlated to various composite
scores of PsA. Hand and spinal MRI scans were performed in parallel to assess inflammation and structural lesions.
Follow-up 68Ga-FAPI-04 PET-CT scans were obtained in a subset of patients treated with anti-TNF and anti-IL-17A (fol-
low-up between 3-6 months) to assess joint damage over time. In addition, FAP related tissue responses in synovial biopsy
samples were evaluated on a molecular level by high-resolution slide RNA-sequencing in a subset of patients.

Results: 68Ga-FAPI-04 accumulated at synovial and enthesial sites in patients with PsA compared to healthy controls
(p < 0.0001). Active pain in peripheral as well as axial joints as measured on a visual analogue scale highly correlated with
an increased 68Ga-FAPI-04 uptake (peripheral pain: R = 0.718, p < 0.0001; back pain: R = 0.875, p < 0.0001). Disease
Activity in PSoriatic Arthritis (DAPSA) score also correlated with the SUV mean and SUV max of FAP expression
(R = 0.774; p = 0.0001). Increased 68Ga-FAPI-04 uptake at baseline was associated with progression of joint damage 3-6
months later as assessed by PsAMRIS score (R = 0.778, p < 0.0001). Treatment with cytokine anti-IL-17A inhibitors signif-
icantly reduced FAP expression which was associated with arrest of joint damage in MRI. In contrast, persistent FAP expres-
sion was associated with a rapid progression of joint damage in MRI. Molecular analysis of synovial biopsy samples from
FAP+ lesions revealed high plasticity of FAP+ fibroblasts transdifferentiating from an highly active, damage associated into
an inert subtype.

Conclusion: Our study presents the first in-human evidence that fibroblast activation correlates with disease progression
and joint damage in patients with PsA. FAP related imaging might therefore improve the risk assessment of rapidly emerging
joint damage in PsA and open new options of treat-to-target strategies in PsA.

Disclosure: S. Rauber, None; H. Mohammadian, None; C. Schmidkonz, None; A. Atzinger, None; M. Raimondo,
None; H. Labinsky, None; C. Treutlein, None; J. Knitza, AbbVie, Novartis, ThermoFisher, UCB, ABATON, Sanofi,
Medac, Lilly, BMS, Gilead, GSK, Werfen, Vila Health, Böhringer Ingelheim, Janssen, Galapagos, Chugai;
S. Maschauer, None; F. Roemer, Boston Imaging Core Lab (BICL) LLC., Grünenthal, Calibr; O. Prante, None;
T. Kuwert, None; J. Canete, None; G. Schett, None; A. Ramming, Boehringer-Ingelheim, Janssen, Gilead, Novartis,
Pfizer.
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Background/Purpose: Rheumatoid arthritis (RA) is the most common autoimmune disease and requires long term treat-
ment to suppress inflammation. Currently, treatment is started when arthritis is clinically apparent. We hypothesized that ear-
lier intervention, in the preceding phase of arthralgia and subclinical joint inflammation, prevents the development of clinical
arthritis and reduces the disease burden.

Methods: In this randomised, double blind, two-year, proof-of-concept trial, adults with arthralgia clinically suspected of
progressing to RA and MRI-detected subclinical joint inflammation, recruited from all rheumatology outpatient clinics in the
southwest-Netherlands, were assigned (1:1) to a single intramuscular glucocorticoid-injection (120 mg) and a one-year
course of oral methotrexate (up-to 25mg/week), or placebo (injection and tablets). Subsequently, participants were followed
for another year. Primary endpoint was the development of clinical arthritis (fulfilling the 2010-RA-criteria or involving ≥2
joints) that persisted ≥2 weeks. Patient-reported physical functioning, symptoms and work productivity, were key second-
ary endpoints and measured 4-monthly. Additionally, the course of MRI-detected inflammation was studied. Two prespeci-
fied subgroup analyses were performed: analyses of participants with high-risk of developing clinical arthritis (PPV ≥70%),
and analyses stratified for ACPA-status. All participants entered the intention-to-treat-analysis. The trial is registered with
the Netherlands Trials Registry (NTR4853 trial NL4599).

Results: From April 16th, 2015 to September 11th, 2019, we randomly assigned 236 participants to treatment (n=119) or
placebo (n=117). After 24-months, arthritis-free survival was similar in both groups (81% versus 82%, HR 0.81 (95%CI
0.45,1.48)). Physical functioning improved more in the treatment-group during the first months and remained better (mean
between-group difference over two-years HAQ -0.1 (-0.2,-0.03; p=0.004). Similarly, pain (scale 0-100: -9 (-12,-4;
p< 0.001), morning stiffness (-12 (-16,-8; p< 0.001), presenteeism (-8% (-13%,-3%; p=0.001) and MRI-detected joint-
inflammation (-1.4 points (-2.0,-0.9; p< 0.001) showed sustained improvement compared to placebo. High-risk participants
in the treatment group developed less persistent clinical arthritis during treatment (HR at 12 months 0.26 (0.07; 0.93)), but
frequencies became similar at 24 months (67% in both groups). A delaying effect was also present in ACPA-positive partic-
ipants. Physical functioning, pain, presenteeism and MRI-detected inflammation showed sustained treatment induced
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improvements in these subgroups. The number of serious adverse events was equal between the treatment groups;
adverse events were as expected from methotrexate.

Conclusion: Methotrexate, the cornerstone treatment of RA, initiated at the pre-arthritis stage of symptoms and subclinical
inflammation, did not prevent the development of clinical arthritis, but modified disease course as measured by sustained
improvement in MRI-detected inflammation, related symptoms and impairments.
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Background/Purpose: The Strategy to Prevent the Onset of Clinically-Apparent Rheumatoid Arthritis (StopRA)
(ClinicalTrials.gov NCT02603146) is a randomized, double-masked, placebo-controlled, multi-center (20 sites) clinical trial
evaluating the efficacy and safety of hydroxychloroquine (HCQ) in the prevention of inflammatory arthritis (IA) and classifiable
RA. The primary objective was to determine if treatment with HCQ for 1 year reduced the risk of developing IA and classifi-
able RA at the end of 3 years in individuals with elevated anti-cyclic citrullinated peptide antibodies (anti-CCP3, Werfen)
and without IA at baseline. The results presented herein are from an interim analysis.

Methods: Primary inclusion criteria included adults (≥18) with anti-CCP3 ≥40 units, no history of IA or disease-modifying
anti-rheumatic drug use, and absence at baseline of IA defined as a swollen joint consistent with RA-like synovitis on physical
examination. The presence of joint symptoms/arthralgia and imaging findings were not used to determine eligibility. Partici-
pants were identified in rheumatology clinics and through de novo testing of first-degree relatives of patients with established
RA, health-fair participants, blood donors and biobanks. Eligible participants were randomized 1:1 to receive HCQ (200-400
mg/day, weight-based) or placebo (PBO) for 1 year, with 2 years of post-drug follow-up. An adaptive randomization proce-
dure was used to increase likelihood of balanced treatment arms (Table 1). For this interim analysis the primary efficacy
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endpoint was the development of IA classified as RA (score ≥6 by 2010 ACR/EULAR criteria), or IA and ≥1 erosion on x-ray.
A modified intent-to-treat approach was used that included all eligible randomized participants who received at least 1 dose
of study drug; risks for developing RA by 3 years in each arm were estimated with a Kaplan-Meier (KM) approach and com-
pared using a Wald-type chi-square statistic. For this analysis, ~86% of data was available based on expectations from a
completed trial, and criteria for efficacy and futility were pre-specified.

Table 1

Table 2
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Results: Between Apr 2016 and Nov 2022 144 participants were randomized; 142 eligible participants who initiated study
treatment (69 HCQ, 73 PBO) were included in the interim analysis. Demographics were balanced across groups (Table 1). At
the time of interim analysis, 41 participants had developed RA and the KM-estimated probabilities of RA development were
34% in the HCQ arm and 36% in the PBO; p=0.844 (Figure 1). These findings met futility criteria (z score< 0.3). The overall
rates of adverse events and early study terminations were similar between arms (Table 2).

Conclusion: These interim results from the StopRA trial demonstrate that, in individuals who are anti-CCP3(+) without IA at
baseline, 1 year of HCQ is not superior to placebo in preventing or delaying the development of IA and classified RA at
3 years. Thus, the study was halted due to futility. Of note, the study accrued 41 individuals who developed RA, and KM
estimates suggest the rate of conversion to RA is ~35% by 3 years; these findings support the use of an anti-CCP3 ≥40 cri-
terion in future studies designed to identify interventions to prevent or delay IA and classifiable RA.

Disclosure: K. Deane, Werfen; C. Striebich, None; M. Feser, None; K. Demoruelle, Boehringer-Ingelheim, Pfizer;
L. Moss, None; E. Bemis, None; A. Frazer-Abel, None; C. Fleischer, None; J. Sparks, Bristol Myers Squibb, Abb-
Vie/Abbott, Amgen, Boehringer Ingelheim, Gilead, Inova Diagnostics, Janssen, Optum, Pfizer; E. Solow, None;
J. James, Bristol-Myers Squibb(BMS), AstraZeneca, Novartis, Progentec Biosciences; J. Guthridge, None; J. Davis,
Pfizer; J. Graf, Sonoma Biotherapeutics; J. Kay, Alvotech Swiss AG, Boehringer Ingelheim GmbH, Organon, Ridgeline
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S. Bridges, Jr., Bristol Myers Squibb; L. Forbess, None; J. O’Dell, None; M. McMahon, None; J. Grossman, None;
D. Horowitz, None; A. Tiliakos, None; E. Schiopu, None; D. Fox, None; J. Carlin, None; C. Arriens, AstraZeneca,
Aurinia, Bristol-Myers Squibb(BMS), GlaxoSmithKlein(GSK); V. Bykerk, Amgen, Bristol-Myers Squibb(BMS),

Figure 1. Survival estimates of the rates of development of incident clinically-apparent rheumatoid arthritis (RA), by treatment arm. In this interim
analysis, a ‘primary’ modified intent-to-treat approach was used including all eligible randomized participants who received at least one dose of
study drug to evaluate the primary endpoint of development of classified RA by 2010 ACR/EULAR criteria. Using data available as of March
2022,142 participants were included, 69 in the hydroxychloroquine (HCQ) arm, and 73 in the placebo arm. RA-free survival rates by 3 years were
estimated using a Kaplan-Meier approach and compared using a Wald-type chi-square statistic (Klein JP et al Stat Med 2007). The rates of devel-
opment of RA were similar for each arm: HCQ 34%, placebo 36%, p=0.844. These findings met pre-specified futility criteria, and the study was
halted.
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Background/Purpose: Patients with rheumatoid arthritis (RA) are at an increased risk of venous thromboembolism. Thus
far, there have not been any comparative studies investigating the effects of initial antirheumatic treatments in (very) early
RA patients. Therefore our objective was to assess the effects of different initial treatments on hemostatic parameters in
patients with early RA.

3183



Methods: NORD-STAR is an international, multicentre, open-label, assessor-blinded, phase 4 study where patients with
newly diagnosed RA started methotrexate (MTX) and were randomised 1:1:1:1 to a) conventional treatment (either prednis-
olone tapered to 5mg/day, or sulfasalazine combined with hydroxychloroquine and intra-articular corticosteroids), b) certo-
lizumab pegol, c) abatacept, d) tocilizumab. This study is a spin-off from the main NORD-STAR study extensively
investigating hemostatic system in 24 per protocol consecutive Dutch participants at baseline, 12 weeks and 24 weeks after
the start of the treatment. Statistical analysis was done using paired samples t-test in SPSS version 28.

Results: The mean age of investigated patients was 51.8 (± 12.7) years and 58.3% were female. At baseline patients had an
average DAS28 score of 4.6 (± 0.9) and had elevated levels of investigated coagulation biomarkers: Factor 1+2, fibrinogen,
D-dimer and parameters of the two global hemostatic assays, i.e. endogenous thrombin potential (ETP) and overall hemostasis
potential (OHP). These biomarkers decreased significantly at 12 and 24 weeks in patients in all groups (Table 1). Overall fibrino-
lytic potential (OFP) was decreased and clot lysis time (CLT) was prolonged at baseline, demonstrating impaired fibrinolytic
activity in early RA. The reduction of coagulation parameters was significantly higher in biological treatment arms in comparison
to the standard MTX treatment arm. In addition, tocilizumab was more effective compared to certolizumab and abatacept,
(Figure 1), which was expected considering the direct inhibitory effect of this drug on the IL-6 synthesis and consequently
the coagulation activation as well. After 24 weeks of treatment with methotrexate and tocilizumab, the average fibrinogen of
patients was reduced by 63% vs 31% and 36% in the certolizumab and abatacept groups, respectively. The changes in
DAS-28 and the changes in fibrinogen had a correlation of 0.385 which did not reach statistical significance.

Conclusion: Our results indicate an enhanced coagulation and fibrinolytic impairment in newly diagnosed RA
patients. Effective antirheumatic treatments reduce this hemostatic imbalance, with significantly more pronounced effects
of biologic drugs compared to conventional (MTX+glucocorticoids) treatment.

Disclosure: B. Dijkshoorn, None; D. Vedder, None; A. Rudin, None; D. Nordstrom, AbbVie/Abbott, Bristol-Myers
Squibb(BMS), Merck/MSD, Eli Lilly, Novartis, Pfizer, Roche, UCB; B. Gudbjornsson, Novartis, Amgen; K. Lend, None;

Figure 1. differences in coagulation factors between different treatment groups
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Background/Purpose: Rheumatoid arthritis (RA) treatments have advanced with the availability of biologic therapies.
Despite these advances, 30-40% of patients receiving a biologic do not adequately respond to treatment. In addition to
being highly specific and potentially pathogenic in RA, anti-cyclic citrullinated peptide (CCP) antibody positivity has been pre-
liminarily associated with biologic treatment responses in RA. Recognizing that the commercially available anti-CCP assay
represents a ‘global’ anti-citrullinated protein antibody (ACPA) measure, it is possible that antibodies to specific citrullinated

Figure 1. Loading Scores for ACPA Subtypes for PC1 and PC2 (n=1092). Individual ACPA subtype values were reduced into two principal com-
ponents (PC). PC1 and PC2 represent 64% of cumulative variation of all ACPA values. PC3 demonstrated no association with treatments
response and was excluded from further analyses. The loading scores for each component were tested for association with EULAR response
using ordinal logistic regression.
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peptides/proteins or distinct ACPA patterns could yield greater predictive capacity. The goal of this study was to evaluate
whether an expanded ACPA profile predicts treatment response among patients with RA initiating biologic therapy.

Methods: The study included banked serum and data from Comparative Effectiveness Registry to study Therapies for
Arthritis and Inflammatory Conditions (CERTAIN). Participants were categorized by treatment: 1) biologic-naïve initiating
anti-TNF (n=386), 2) biologic-exposed initiating non-TNF/non-abatacept (n=627), and 3) biologic naïve initiating abatacept
(n=79). ACPAs to 25 citrullinated peptides were measured using a multiplex bead-based assay and banked enrollment
serum. Values were log-transformed and standardized. Principal components analysis, an unsupervised machine learning
approach, was performed, retaining components with eigenvalues >1. Associations of principal component (PC) scores
(in quartiles) and commercially tested anti-CCP antibody (≤15, 16-250 or >250 U/ml) with EULAR (good/moderate/none)
treatment response at 6 months was examined using simple and fully-adjusted ordinal regression models. The assumption
of proportional odds was tested using a Brant test.

Results: Participants (n=1092) had a mean age of 57.1 (SD:12.8) years; 79.4% were women. At 6 months, 68.5% achieved
a moderate or good EULAR response. PC analysis revealed the presence of 3 ACPA PCs with an eigenvalue >1, cumula-
tively explaining 70.2% of the overall ACPA variation. In a simple model including the 3 PCs and anti-CCP antibody, only
PC1 and PC2 were associated with treatment response; PC3 and anti-CCP were excluded from further analyses. Loading
values of each ACPA for PC1 and PC2 are shown in Figure 1. All ACPA yielded similar loading values for PC1 while individual
ACPA demonstrated both positive and negative loadings for PC2. Multivariable associations of PC1 and PC2 with EULAR
response following full adjustment are shown in Figure 2. The highest quartile for PC1 (OR 1.76; 95% CI 1.22-2.53) and
PC2 (OR 1.74; 95% CI 1.23-2.46) were independently associated with treatment response (Figure 2).

Conclusion: These findings demonstrate that an expanded ACPA profile may be used to predict biologic treatment
responses in RA and appears to be predictive independent of commercially available anti-CCP antibody testing. Further
study is needed to identify other factors and/or biomarkers that could enhance this predictive capacity to effectively prioritize
between different biologic therapies in RA.

Disclosure: n. Aripova, None; G. Reed, CorEvitas, Corrona Research Foundation; B. England, Boehringer-Ingelheim;
W. Robinson, None; D. Pappas, CorEvitas, Novartis, Sanofi, Genentech, Roche, AbbVie; J. Kremer, CorEvitas;
G. Thiele, None; T. Mikuls, Gilead Sciences, Bristol-Myers Squibb, Horizon, Sanofi, Pfizer Inc.

Figure 2. Associations of ACPA Subtypes PC1 and PC2 with EULAR Response (n=1092). Multivariable adjusted models developed using ordinal
logistic regression. Q-quartile; PC, principal component. Results are shown from single model including PC1, PC2, and the following covariates:
sex, age, race, BMI, smoking status, disease duration, baseline disease activity, diabetes, cardiovascular disease, prednisone, methotrexate,
and treatment assignment.
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Machine Learning Identifies Biomarker of Non-Response to
Methotrexate in Rheumatoid Arthritis
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France, 2Paris-Saclay University - CentraleSupelec, Paris, France, 3Sorbonne University Paris, France and Pierre Louis
Institute of Epidemiology and Public Health, Paris, France, Paris, France, 4Université de Lorraine, APEMAC, Vandoeuvre-
les-nancy, France, 5ErasmusMC, Hendrik Ido Ambacht, Netherlands, 6ErasmusMedical Center, Rotterdam, Netherlands,
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Background/Purpose: Methotrexate (MTX) is the first line treatment for rheumatoid arthritis (RA). Unfortunately, 30% to
40% of RA patients do not respond to MTX with a risk of joint erosion. On the other hand, several second-line treatments
exist to treat patients with inadequate response. Identifying patients unlikely to respond to MTX before initiating the treatment
is therefore a major goal to improve RA management.

Using machine learning models based on simple clinical and biological data, we aimed at unveiling simple clinical markers
and/or biomarkers of non-response to MTX.

Methods: We used data from the ESPOIR and Leiden early arthritis cohorts to train a machine learning model (LightGBM)
predicting response to MTX. We included patients that fulfilled the 2010 EULAR/ACR criteria and were treated with MTX in
monotherapy +/- steroids. The model uses patient’s characteristics at treatment initiation. The predictive variables were
selected using backward feature selection. The endpoint was to predict the therapeutic response, defined as the EULAR
response 9 months (+/- 6 months) after treatment initiation.

To identify biomarkers, we used Shapley values to analyze how variables are used by the model to predict response. For a
given patient and a given variable, Shapley values quantify how much this variable contributed to the predicted therapeutic
response. On the training set, we first computed the Shapley values. Based on these Shapley values, patients were then
clustered into subgroup of responders/non-responders using the K-means algorithm. We validated the results on the
tREACH trial.

Table 1. Machine learning model performances.
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Results: We included 433 patients from the ESPOIR cohort, 243 from the Leiden cohort and 138 from the t-REACH trial.
Among the 25 available variables, the feature selection automatically selected DAS28, lymphocytes count, white blood cells,
creatininemia, AST, ALT, swollen joints count, and corticosteroids co-treatment as predictors of EULAR response. In the
replication cohort, the model achieved an AUROC of 0.75 (CI 0.66-0.83) (Table 1).

The strongest predictor of response was DAS28. As expected, high DAS28 was associated to response and low DAS28
was associated with non-response (Figure 1 - left panel: yellow, green, and purple clusters). Interestingly, for patients with

Figure 1. Shapley values graphs A positive Shapley value represents howmuch the variable influences the prediction towards response for a given
patient. Each patient is represented by a point. Patients are clustered based on Shapley values. Left panel Shapley values of the model computed
on the training set for DAS28. Right Panel: Shapley values of the model computed on the training set for Lymphocytes count.

Table 2. Summary of high-lymphocytes-count subgroup statistics.
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moderate activity (DAS28 between 3.2 and 5.1), DAS28 is a weak predictor of response (Figure 1 - left panel: red and cyan
clusters are close to x-axis). In this population, which is currently the most frequent population in which DMARDs are intro-
duced, blood lymphocytes count was potent to discriminate responders and inadequate responders (Table 2): around
60% of patients above 2900 cells/mm3 were non-responders vs 30% in the whole population (Figure 1 - right panel: red
cluster is strongly correlated to non-response). This simple rule obtained using machine learning can be used in clinical prac-
tice without any algorithm to identify potential non-responders.

Conclusion: Using clinical and biological variables, we accurately predicted inadequate response to MTX. Thanks to our
machine learning model, we identified high blood lymphocytes count as a simple biomarker of non-response for RA patients
with moderate activity. It could have direct impact in clinical practice.

Disclosure: V. Bouget, None; J. Duquesne, None; P. Cournède, None; B. Fautrel, Pfizer, Novartis, Roche, Sanofi-
Aventis, SOBI, UCB; F. Guillemin, None; P. de Jong, None; J. Heutz, None; M. Verstappen, Bristol-Myers
Squibb(BMS); A. van der Helm-van Mil, None; X. Mariette, AstraZeneca, Bristol Myers Squibb, Galapagos, GSK,
Novartis, Pfizer; S. Bitoun, None.
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Huan Meng1, Isaac Cheng2, Byran P Yan1, Alex PW Lee1, Ho So1 and Lai-shan Tam2, 1The Faculty of Medicine, CUHK,
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Background/Purpose: Rheumatoid arthritis (RA) is associated with accelerated atherosclerosis driven by chronic inflamma-
tion. We have previously reported that achieving sustained disease activity score 28 (DAS28) remission was associated with
a significantly greater improvement in brachial-ankle pulse wave velocity (baPWV) in early RA (ERA) patients. This study was
aimed to explore the long-term potential cardiovascular benefit of the well-recognized tight control treatment strategy in
ERA. Whether treating to target over time is associated with long-term vascular outcomes in early RA (ERA) remained unclear.

Methods: This was a 5-year prospective study in patients with ERA. Consecutive ERA patients without overt cardiovascular
disease were recruited. Patients received tight-control treatment in the first year, followed by standard-of-care management
subsequently. Subclinical atherosclerosis was assessed using high-resolution carotid ultrasound (US) at baseline and year
5. The primary outcome was subclinical atherosclerosis progression (AP+), defined as incident plaque or an increased
region harboring plaques, and/or maximum carotid intima-media thickness (max cIMT) progressed to over 0.9 mm at year
5. Disease activity score 28-erythrocyte sedimentation rate (DAS28-ESR) level was measured during each clinic visit. Cumu-
lative averages of the area measured cumulative disease activity under the curve for DAS28-ESR (ca-DAS28-ESR) over a
period of 5 years. Persistent LDA was defined as ca-DAS28-ESR ≤3.2.

Results: One-hundred and four ERA patients (age: 52±11 years, 81(78%) female) who completed five years of follow-up
were included in this analysis (Table 1). There was marked improvement in disease activity after five years of treatment
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(DAS-ESR at baseline: 5.8±0.9 vs. 3.2±1.2 at year 5, p< 0.001) (Figure 1). Fifty (47%) patients achieved persistent LDA.
Forty-two patients (40.4%) had AP+. Patient in the AP+ group were older, had higher Framingham risk scores (FRS) and
had higher exposure to anti-hypertension drugs at baseline (Table 1). The use of medication throughout study period was
similar across two groups. In multivariate logistic regression, moderate and high disease activity was an independent predic-
tor with AP+ (OR=3.19, 95% CI: 1.11-9.22, p=0.032) after adjustment for Anti-CCP positive and Framingham risk score at
baseline (Table 2).

Conclusion: Achieving persistent LDA was an independent predictor of subclinical atherosclerosis in ERA. Effective long-
term suppression of disease activity is required to minimize cardiovascular risk.
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Figure 1. Disease activity state according to DAS28-ESR across the study period. LDA: low disease activity.
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Regional Medical Center, Indiana, PA, 5Department of Medicine, Perelman School of Medicine at the University of
Pennsylvania, Philadelphia, PA, 6Boston University, Boston, MA, 7National Institutes of Health, Rockville, MD, 8Cedars-Sinai
Health System, Los Angeles, CA, 9Adjunct Professor of Medicine, Stanford University; Distinguished Professor of Medicine
Emeritus, David Geffen School of Medicine at UCLA, Los Angeles, CA, 10Genomics England, London, United Kingdom,
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Background/Purpose: Comorbidities occur more frequently in patients with ankylosing spondylitis (AS) than in the general
population and are associated with higher morbidity and mortality. Some comorbidities may be associated, making one
more likely in the presence of another, and different combinations of comorbidities may have differential considerations for
AS management and outcomes. The objective of our study was to examine the association of clusters of comorbidities at
baseline with disease activity and functional status over time in AS.

Figure. Baseline comorbidity clusters in ankylosing spondylitis from the Prospective Study Of Ankylosing Spondylitis (PSOAS) cohort.
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Methods:We performed a longitudinal study from the Prospective Study Of Ankylosing Spondylitis (PSOAS) cohort, a mul-
ticenter, prospective cohort from five centers (4 in the US, 1 in Australia). AS patients ≥ 18 years fulfilling modified New York
criteria for AS (study period 2002-20) were included. Patient-reported AS comorbidities (N=28) and extra-musculoskeletal
manifestations (EMMs) within 3 years of enrollment (pre-specified on the baseline case-report form) which occurred in
≥1%, were included. Undocumented comorbidities were assumed to be absent if missing in < 15% of patients, and those
missing in >50% of patients were excluded. Comorbidity clusters were identified using K-median clustering. The optimal
number of clusters was determined using a scree plot of the sum of squared errors. Baseline characteristics of the clusters
were compared. Comorbidities and EMMs were collected at baseline and every 2 years, and the disease activity (ASDAS-
CRP) and functional status (BASFI) measures were collected every 6 months. Generalized estimating equation models with
an auto-regressive correlation structure (to account for multiple observations per patient) were used to examine the associ-
ations between comorbidity clusters and measures of disease activity and functional status over time.

Results:We included 1,270 AS patients (9,885 visits) with a mean age of 44.6 ±14.3 years, 74.4% male, and 80.1% white.
Mean AS symptom duration was 21.6±14 years, 83% were HLA-B27 positive, and CRP was elevated in 42% of patients at
baseline. The median follow-up was 2.9 years (IQ range: 1.0-6.8 years). Depression was the most prevalent comorbidity
(33%) followed by hypertension (28%); uveitis was the most common EMM (34%). We identified five comorbidity clusters:
depression (n=345, 27%), no comorbidities (n=281, 22%), hypertension (n=266, 21%), uveitis (n=249, 20%), and miscella-
neous comorbidities (n=129, 10%) (Figure). The cluster with no comorbidities was significantly younger, with a lower symp-
tom duration (p< 0.001). Depression and uveitis clusters had a significantly higher number of females (33% and 34%
respectively) compared to the cluster with no comorbidities (20%). Patients in the depression cluster tended to have more
comorbidities and worse disease activity and functional status compared to those with no comorbidities (Table).

Conclusion: Distinct comorbidity clusters were identified in AS patients in the PSOAS cohort. In addition to the number of
comorbidities, the type of comorbidity seems to be important to longitudinal outcomes in AS. The depression cluster was
associated with worse disease activity and function.

Disclosure: P. Karmacharya, None; C. Crowson, None; R. Lennon, None; D. Poudel, None; J. Davis, Pfizer;
A. Ogdie, AbbVie, Amgen, Novartis, Pfizer Inc, Bristol-Myers Squibb, Celgene, Janssen, CorEvitas, Gilead Sciences,
Eli Lilly, GlaxoSmithKline, Happify Health, UCB; J. Liew, None; M. Ward, None; M. Ishimori, None; M. Weisman,
None;M. Brown, UCB Pharma, Pfizer, Clementia, Ipsen, Incyte, Regeneron, Grey Wolf Therapeutics, Xinthera, Novar-
tis;M. Rahbar, None;M. Hwang, Novartis; J. Reveille, Eli Lilly; L. Gensler, Novartis, Pfizer Inc, UCB Pharma, AbbVie,
Eli Lilly, Janssen, Gilead, Moonlake.

Table. Age, sex, race, time from baseline adjusted associations between comorbidity clusters, compared to cluster 2 (no comorbidities), and dis-
ease activity/ functional status measures over time in ankylosing spondylitis based on generalized linear models.
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Background/Purpose: Inflammatory and degenerative processes in the joint tissues are hallmarks of patients with psoriatic
arthritis (PsA). Here, proteases play a major role in remodeling of the extracellular matrix (ECM) where collagens are major
structural components. During inflammation, proteolytic processing of the ECM leads to unique protease-mediated break-
down products of collagens and proinflammatory effector molecules. These pathology-specific protein epitopes are
released into the circulation and can be quantified in serum as biomarkers of tissue remodeling and inflammation. In the
search for valid and clinically useful biomarkers, these protease-mediated peptides may be helpful in assessing disease
activity objectively in PsA patients which can guide medical therapy and monitor treatment response. Our aim is to identify
serum biomarkers associated with flares in PsA patients.

Methods: Sera were obtained at the Toronto Western Hospital, Canada, from PsA patients unselected for disease activity
(n=99, mean ±SD age 45.5 ±12.4, 47% female, defined “PsA”) and PsA patients with flares requiring knee joint synovial fluid
aspiration and corticosteroid injection (n=32, mean ±SD age 45.6 ±12.9, 25% female, defined “PsA Flares”). ECM remod-
eling was quantified using serological fibrogenesis biomarkers of type III and VI collagen formation (PRO-C3, and PRO-C6
respectively), and catabolic biomarkers measuring type I, III, and VI collagen degradation (C1M, C3M, C6M respectively).
Moreover, biomarkers of macrophage activity (citrullinated and MMP degraded vimentin; VICM) and neutrophil activity
(human neutrophil elastase cleaved fragment of S100A9; CPa9-HNE), and tissue inflammation (MMP-mediated metabolite
of C-reactive protein; CRPM) were measured. Statistically significant difference between the two groups was calculated
by Mann-Whitney U test and a p-value below 0.05 was considered significant. ROC curve analysis was performed to
describe the discrimination accuracy of each biomarker between the two patient groups.

Results: PsA patients with flares presented higher levels of type I and III collagen degradation with 37% and 20% (Fig. 1 A,
B) and type III and VI collagen formation with 44% and 22% (Fig. 1 D, E) compared to patients in the PsA group with no
flares. Biomarker levels reflecting macrophage and neutrophil activity including tissue damage were elevated with 50%,
60%, 37% in PsA with flares compared to PsA with no flares (Fig. 1 F, G, H). Among these biomarkers, the fibrotic marker
PRO-C3 and the neutrophil activity marker CPa9-HNE, achieved the highest AUC of 0.86 (p< 0.0001) and 0.89
(p< 0.0001), respectively (Fig. 2 A, B).

Conclusion: Serum biomarkers of tissue remodeling and inflammation were elevated in PsA patients with flares compared
to PsA patients with no flares. Biomarkers of neutrophil activity and fibrosis showed best discriminatory performance for
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separating PsA patients with flares from those with no flares and may serve as potential biomarkers of increased disease
activity, as a result of inflammation-driven proteolysis in the joints.

Serological biomarkers of tissue remodeling and inflammation in PsA patients with flares compared to PsA patients with no flares
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Background/Purpose: Upadacitinib (UPA) 15 mg QD is efficacious in patients with active ankylosing spondylitis
(AS) exhibiting inadequate responses to nonsteroidal anti-inflammatory drugs (NSAIDs-IR).1 We determined the impact of
UPA on the global metabolome in these patients.

Methods: Baseline (BL), weeks 4, and 14 serum samples were obtained from a subset of patients enrolled in SELECT-
AXIS1 (PBO, n = 59 out of 94; UPA, n = 59 out of 93). Patients met the modified New York AS criteria and had active disease
at BL. Samples were processed using dansyl-12C-labeling kits or DmPA-12C-labeling kits for each chemical-group channel
and analyzed by LC-MS–based metabolomics. Data analysis was performed using IsoMS Pro 1.2.15 (NovaMT Inc.) and
metabolite identification was done using NovaMT Metabolite Database v2.0.2 Tier 1 and 2 metabolites matched single com-
pounds from a labeled metabolite library and a linked identity library, respectively. Tier 3 metabolites matched more than
1 compound. Differentially modulated metabolites (DMM) were identified using a mixed linear model measuring change from
BL for each treatment group (selection criteria, absolute Log10 fold change ≥ 0.079, and false discovery rate ≤ 0.1).

ROC curve analysis of the fibrotic marker PRO-C3 and the neutrophil activity marker CPa9-HNE
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Pathway enrichment analyses were conducted using MetaboAnalyst 5.0.3 Relationships between metabolite level changes,
and clinical changes were assessed by Pearson’s correlation.

Results: We detected a total of 8020 distinct metabolites (ie, ≥ 80% detectability across timepoints within each treatment
group) across the global metabolome. From these 8020 metabolites, we identified 289 and 221 DMM at weeks 4 and
14 in the UPA group vs 32 and 89 in the PBO group, respectively (Fig. 1). Most DMM in the UPA group (187 and 144 at
weeks 4 and 14, respectively) belonged to the Tier 3 identification category, and 51 and 40 at weeks 4 and 14, respectively,
belonged to the Tier 1 and 2 categories. Pathway enrichment suggests UPA affects the histidine and tryptophan biochem-
ical pathways (Fig. 2), consistent with increases in metabolites observed in the UPA group. Increases in histidine and trypto-
phan levels were significantly associated with an improvement in CRP levels and Ankylosing Spondylitis Disease Activity
Score-CRP scores (P ≤ .05). Increases in histidine levels were also associated with the improvement in MRI Spondyloarthri-
tis Research Consortium of Canada Spine indices.

Conclusion: This is the first comprehensive metabolome analysis of serum samples collected from patients with AS treated
with UPA. Data highlight the promise of advanced metabolomics to elucidate therapeutic agent’s mode of action in AS. The
putative effect of UPA on the tryptophan biochemical pathway is of particular interest because the tryptophan/kynurenine
pathway is associated with chronic pain4 and is perturbed toward the degradation of tryptophan in patients with AS.5 We
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hypothesize that the increase in tryptophan and histidine may be related to the mode of action of UPA in NSAID-IR patients
with AS.
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Background/Purpose: A simple, scalable tool that identifies psoriasis patients at high risk for developing PsA could
improve early detection and facilitate early intervention. Our overall objective is to develop an accurate risk prediction model
for the development of PsA and to assess its performance among patients with psoriasis.

Methods: In this longitudinal cohort study we analyzed data from the International Psoriasis and Arthritis Team (IPART)
study, a prospective cohort of psoriasis patients without PsA at the time of enrollment. The participants were followed pro-
spectively from 2006 to 2020, and their PsA status was assessed annually by a rheumatologist. Information about their
demographics, psoriasis characteristics, co-morbidities, medications and musculoskeletal symptoms was used to develop
prediction models for PsA. Penalized binary regression models were used for variable selection while adjusting for psoriasis
duration; the stacked LASSO with equal weights was adopted to deal with multiple imputed datasets for incomplete data.
Risks of developing PsA over 1- and 5-year time horizons were estimated. Internal validity was assessed using 5-fold
cross-validation. Model performance was assessed by the area under the curve (AUC), and calibration plots.

Results: A total of 635 psoriasis patients were analyzed (mean duration of follow up 7.7 years). 51 and 71 patients devel-
oped PsA during the 1-year and 5-year periods, respectively. The risk of developing PsA within 1 year was associated with
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younger age, male sex, family history of psoriasis, back stiffness, nail pitting, level of stiffness, use of biologic medications,
global health and pain severity (AUC 72.3, 95% confidence interval ((CI) 65.5, 79.1, Figure 1). The risk of developing PsA
within 5 years was associated with morning stiffness, psoriatic nail lesion, psoriasis severity (by PASI), fatigue severity
(by FACIT-fatigue), pain severity and use of systemic non-biologic medication or phototherapy (AUC 74.9, 95% CI 69.3,
80.5, Figure 2). Calibration plots showed reasonable agreement between predicted and observed probabilities (Figure 3).
The sensitivity and specificity for a 2.5% probability of PsA onset within 1 year were 54.5% and 75%, respectively. The sen-
sitivity and specificity for a 5% probability of PsA onset within 5-years period were 61.1% and 77%, respectively.

Conclusion: The development of PsA within clinically meaningful time frames can be predicted with reasonable accuracy for
psoriasis patients. Additional work is underway to validate these models in external cohorts of psoriasis patients.
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Amgen, Bristol-Myers Squibb(BMS), UCB, AbbVie/Abbott; R. Cook, None; D. Gladman, AbbVie, Amgen, Eli Lilly,
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Background/Purpose: To compare the time from symptom onset and General Practitioner (GP) presentation to referral and
diagnosis for patients with psoriatic arthritis (PsA) to those with rheumatoid arthritis (RA), and compare initial treatment,
including treat to target and Disease Modifying Anti Rheumatic Drug (DMARD) therapy between the two cohorts.

Methods:We performed a nested matched cohort study within a national audit dataset. The 2018 National Early Inflamma-
tory Arthritis Audit in England and Wales collected data on patient demographics and time from symptoms and GP presen-
tation to referral and diagnosis. For patients with polyarticular disease, who were followed up as part of the audit, it also
collected generic arthritis outcomes including Disease Activity Score-28 (DAS-28) and data on treatment initiation. Eligible
patients >16 years old, diagnosed with PsA between May 2018 and November 2019, were identified and matched at a
1:1 ratio on age and sex to patients diagnosed with RA. Survival analysis was used to evaluate differences in diagnostic
delay and chi-square tests between treatments offered; regression analysis was used to evaluate differences in disease
activity between PsA and RA patients.

Results: 2120 PsA patients were matched to RA patients (58.6% female; mean age 49.5 years ±14.2), of which 1250 had
polyarticular disease and had follow up data available in the audit. PsA patients had a longer duration of symptoms prior to
referral than patients with RA (P< 0.001), and a longer duration between presentation to their GP and diagnosis (HR 0.87,
95%CI 0.79-0.96, P < 0.007). The delay to diagnosis in PsA was most evident amongst people with longer symptom

Figure 1. Duration of symptoms prior to referral

Figure 2: Initial DMARD therapy prescribed at baseline in patients with high disease activity (DAS28CRP >5.1)
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duration (Figure 1). Baseline disease activity was similar between PsA and RA, DAS28 4.1 (sd1.2) and 4.5 (sd1.3) respec-
tively and a slightly lower proportion of PsA patients agreed a treatment target of low disease activity or remission (84.1%
vs 88.1% p = 0.036). However, considerably fewer DMARDs were prescribed in PsA than RA at baseline (54.0% vs
69.0%) (P< 0.001, Figure 2 and 3) and fewer corticosteroids (47.6% vs 75.8% P< 0.001). By 3 month follow-up, the per-
centage who had commenced DMARD therapy had increased to 73.9% and 87.5% (p < 0.001) for PsA and RA respec-
tively. Less improvement in disease activity was observed amongst those with PsA vs RA: DAS28 was 0.27 (95%CI
0.13-0.40) higher at 3 month follow up in PsA compared to RA patients, adjusting for baseline DAS28 and DMARD therapy
use. Comorbidities were similar between PsA and RA at baseline, with higher proportions of lung disease (3.5% vs 8.7%,
p< 0.001) and fracture (1.0% vs 2.0%, P< 0.05) in those with RA.

Conclusion: Compared with RA, people with PsA have a longer duration of symptoms before referral and a longer interval
between presentation to the GP and receiving a diagnosis. Most people agreed a treat to target strategy but fewer DMARDs
were commenced for those with PsA compared with RA and a lower improvement in disease activity was achieved at
3 months. Future work will investigate impact on patient reported outcome, comorbidities and long-term impact of delay
to diagnosis using PsA specific outcomemeasures, including those with other PsA phenotypes not followed up in the audit.

Disclosure: R. Charlton, None; L. Coates, AbbVie, Amgen, Boehringer-Ingelheim, Bristol-Myers Squibb (BMS), Eli
Lilly, Gilead, Galapagos, Janssen, Medac, Novartis, Pfizer, UCB, Celgene, Biogen, Moonlake, GlaxoSmithKlein
(GSK); J. Galloway, AbbVie, AstraZeneca, Biogen, Celgene, Galapagos, Gilead, Janssen, Medicago, Lilly, Novartis,
Novavax, Pfizer, Roche, UCB; N. McHugh, None; A. McGrogan, None; S. Hackett, None; M. Brooke, None;
W. Tillett, AbbVie, Amgen, Eli Lilly, Janssen, MSD, Novartis, Pfizer, UCB.
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Figure 3: Initial DMARD therapy prescribed at baseline in patients with moderate disease activity (DAS28CRP >3.2 and ≤5.1)

3202



Universitätsmedizin, Berlin, Berlin, Germany, 3Izmir Katip Celebi University School of Medicine, Izmir, Turkey, 4Servicio
de Reumatología, Hospital Universitario Infanta Sofía, Universidad Europea, Madrid, Spain, 5Department of Radiology,
Charité-Universitätsmedizin Berlin, Berlin, Germany, 6Charité Universitätsmedizin Berlin, Berlin, Germany, 7GKM
Gesellschaft für Therapieforschung mbH, Munich, Germany, 8AbbVie, Inc., Luzern, Switzerland, 9University Health
Network, Toronto, ON, Canada

SESSION INFORMATION
Session Date: Sunday, November 13, 2022
Session Title: Abstracts: Spondyloarthritis Including PsA – Diagnosis, Manifestations, and Outcomes I: Diagnosis and Disease Activity
Session Type: Abstract Session
Session Time: 4:30PM–6:00PM

Background/Purpose: Emerging evidence suggests that men and women experience axial spondyloarthritis (axSpA) dif-
ferently. Some studies suggested that the probability of treatment response was lower in women vs men with axSpA. The
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objective of this analysis of PROOF was to assess the probability of achieving inactive disease/low disease activity in men vs
women with recently diagnosed axSpA.

Methods: PROOF was a 5-year, global, real-world, prospective, observational study conducted in rheumatology clinical
practices in 29 countries across 6 geographic regions. The study enrolled patients (pts) with recently diagnosed (within
12months) axSpA fulfilling the ASAS classification criteria. Included patients were further classified as radiographic (r-axSpA)
or non-radiographic (nr-axSpA) based on the central evaluation of radiographs of sacroiliac joints. Demographics, clinical
disease characteristics, and treatment were assessed at baseline (BL) and annually thereafter. In this analysis, we included
pts who had both BL and year 1 data available.

Results: Of 2633 enrolled pts, 1612 underwent central reading; of these 1385 had BL and year 1 data and were classified
as having nr-axSpA (477 [34%]) or r-axSpA (908 [66%]). Among nr-axSpA pts, about half were men (n=226 [47%]); among
r-axSpA pts, most were men (n=645 [71%)]). BL characteristics of the included patients stratified according to the classifica-
tion status and gender are presented in Table 1. As previously reported, men were more frequently HLA-B27 positive and
had higher levels of CRP than women in both nr- and r-axSpA. At BL, men had higher TNF inhibitor (TNFi) use in both nr-
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axSpA (15% vs 9%; P=.0238) and r-axSpA (20% vs 13%; P=.0118). At year 1, TNFi use had increased overall and remained
significantly higher for men vs women with r-axSpA but not with nr-axSpA (Table 1). Disease activity generally improved
from BL to year 1 for men and women in both populations; however, significantly more men vs women in the nr-axSpA pop-
ulation achieved low disease activity/inactive disease, while there were no differences in the r-axSpA group. (Figure 1). In the
multivariable logistic regression analysis (adjusted for TNFi use and other factors), female gender was independently associ-
ated with a significantly lower odds of achieving inactive disease activity state in nr- but not in r-axSpA (Figure 2).

Conclusion: Females with nr-axSpA but not r-axSpA were less likely to achieve inactive disease state (and to a further
extent, low disease activity) over time as compared with males. This effect was independent of TNFi treatment, suggesting
that non-TNF-dependent mechanisms might be responsible for the presence of symptoms in females diagnosed with nr-
axSpA.

Disclosure: D. Poddubnyy, AbbVie, Biocad, Bristol-Myers Squibb, Eli Lilly, Gilead, GlaxoSmithKline, MSD, Moonlake,
Novartis, Pfizer, Samsung-Bioepis, UCB; J. Sieper, AbbVie/Abbott, Novartis, Eli Lilly, Merck/MSD, UCB, Janssen, Pfi-
zer, Roche; S. Akar, AbbVie, Lilly, MSD, Novartis, Pfizer, UCB; S. Muñoz-Fern�andez, AbbVie, BMS, Galapagos, Jans-
sen, MSD, Novartis, Pfizer, Roche, UCB; H. Haibel, Boehringer-Ingelheim, Janssen, Merck/MSD, Novartis, Roche,
Sobi, Pfizer, AbbVie/Abbott; T. Diekhoff, Novartis, MSD, Canon MS, Lilly;M. Protopopov, None; E. Altmaier, AbbVie;
F. Ganz, AbbVie; R. Inman, Novartis, Janssen, AbbVie/Abbott, Eli Lilly, Aria Pharmaceuticals, Amgen, Pfizer, Sandoz.
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Background/Purpose: The deleterious effect of inflammation combined with glucocorticoid treatment may increase the risk
for atherosclerotic events. The aims of this study were to investigate differences in baseline characteristics and survival after
incident MI in patients with systemic vasculitis [SV: ANCA-associated vasculitis (AAV) and Giant Cell Arteritis (GCA)] com-
pared to a matched reference “non-vasculitis” population with MI.

Methods: The study cohort consisted of 1527 patients with SV (GCA n=1202; AAV n=325) diagnosed between 1997-2016
in Skåne, southern Sweden. Using a unique personal identification number, the SV cohort was linked to the national SWE-
DEHEART register which covers every coronary care unit admission in Sweden. All cases with SV diagnosed with acute
MI after the onset of SV were identified and, matched with 10 controls (age, sex and year of MI diagnosis. Baseline charac-
teristics were compared between SV-patients and controls. The risk for death at 1, and 3 years after the MI was assessed
using a Cox regression model.

Results: A total of 86 patients (6%) were diagnosed with incident MI corresponding to proportions of 7% and 5% among
AAV and GCA patients respectively. Table 1 presents the baseline characteristics of patients with SV and reference subjects.
A history of MI, in particular, and stroke was less common in patients with SV. Patients with SV presented more often with
elevated CRP and had on average lower haemoglobin levels.

The frequency of STEMIs was slightly higher in patients with SV but there were no differences in treatment strategy, with
equal proportion of patients undergoing angiography and percutaneous coronary intervention with stent implantation
among patients with SV and their controls. There were no differences in the 1-year and 3-year mortality, hazard ratio
(HR) of 1.16 (95% CI, 0.71-1.89) and 0.98 (95% CI, 0.64-1.49), respectively. Subgroup analyses investigating the 1-year
all-cause mortality in AAV and GCA separately showed no outcome differences compared to controls, with HR 1.26 (95%
CI, 0.52-3.08) and 1.11 (0.63-1.95) respectively.

Conclusion: In this population-based cohort, patients with systemic vasculitis suffering from myocardial infarction were less
likely to have a previous history of cardiovascular events compared to controls. Apart from this, they had a comparable risk
profile at presentation, were treated to the same extent with percutaneous coronary intervention and showed no difference
in outcome compared to matched controls.

One- and 3-year all-cause mortality was not increased in patients with SV after their MI diagnosis.The impact of glucocorti-
coids and other anti-inflammatory therapies on the risk of atherothrombosis and related outcomes should be further
studied.
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Figure 1. One-year all-cause mortality
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Background/Purpose: Women of childbearing age are rarely affected by systemic vasculitis (SV), explaining the lack of
solid data regarding pregnancy in these patients. The objective of this work was to describe pregnancy course in women
with (SV), exposure to immunosuppressive drugs, and obstetric events such as preterm birth (PTB) and hypertensive com-
plications of pregnancy.

Methods: We performed two analyses using the national cohort of pregnant women with SV from the French National
Health Data System. Immunosuppressant exposure was identified from outpatient and inpatient reimbursement data. Preg-
nancies among women with SV (cases) were matched with pregnancies without SV (controls) using a 1:5 case-control ratio.
We estimated the risk of PTB and hypertensive disorders during pregnancy among women with SV by comparison with
matched population and we investigated associated risk factors. SV flare during a trimester was defined as an augmentation
of glucocorticoids (GCs) daily dose.

Figure 2. Three-year all-cause mortality
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Results:Of 3,246,454 pregnancies, 649 pregnancies were observed in 606 women with SV. Immunosuppressant and GCs
use decreased before pregnancy and then increased after pregnancy (48.4%, 40.7%, 50.4%, respectively before, during,
after) (Figure 1). Prevalence of GCs use was broadly stable during pregnancy from 27.9% to 27.6% and 23.7% in the 1st,
2nd and 3rd trimesters, respectively, with a daily dose of 5 mg. The number of patients treated with non-recommended
immunosuppressant during pregnancy gradually decreased before pregnancy and then increased after delivery, whereas
proportion of SV flare did not increase significantly during pregnancy (Figure 2). SV were significantly associated with PTB
(OR 1.8, 95% CI [1.4-2.3]) and hypertensive disorders (OR 1.7, 95% CI [1.3-2.2]) (Table 1). Subgroup of SV significantly
associated with PTB and hypertensive disorders were ANCA associated vasculitis (AAV), large vessel vasculitis (LVV), and
immune complex small vessel vasculitis (ICV). Maternal age, end-stage renal disease before pregnancy and the occurrence
of a vasculitis flare during pregnancy were independently associated with the occurrence of PTB. End-stage renal disease
before pregnancy, hypertension before pregnancy, the occurrence of a vasculitis flare during pregnancy and the subgroup
of SV were independently associated with the occurrence of hypertensive disorders.

Conclusion: Our data suggest vasculitis control during pregnancy with anticipation and cessation of teratogenic drugs
before the beginning of the pregnancy. PTB and hypertensive disorders of pregnancy were more frequent among women
presenting SV compared to a matched population and occurrence of vasculitis flare was associated with these complica-
tions. Our results support the importance of preconception consultations and then specialized follow-up of these patients
in order to review treatments, replace non-recommended and/or teratogenic drugs with drugs considered safe during preg-
nancy, as well as ensure stability of the underlying disease.

Figure 1. Pattern of immunosuppressive drug use before, during and after pregnancy, in women with systemic vasculitis. Footnote: Panel A pres-
ent pattern of immunosuppressive drugs use in systemic vasculitis overall; panel B present pattern of immunosuppressive drugs use according to
systemic vasculitis subgroup. Abbreviations: ACN or mTORi, Anticalcineurin and mTOR inhibitors; AAV, ANCA associated vasculitis; AZA, Azathi-
oprine; GC, Glucocorticoids; ICV, Immune Complex Small Vessel Vasculitis; IM, Immunomodulatory; LVV, Large Vessel Vasculitis ; MMF, Myco-
phenolate mofetil; MTX, Methotrexate; MVV, Medium Vessel Vasculitis ; Other IS or Bio, Other immunosuppressive drugs or biologics; PostT1,
PostT2, PostT3 and PostT4, 1st trimester, 2nd trimester, 3rd trimester and, 4th trimester after delivery, respectively; PreT1, PreT2, PreT3, PreT4,
1st trimester, 2nd trimester, 3rd trimester and, 4th trimester before pregnancy, respectively; T1, T2, T3, 1st trimester, 2nd trimester, and 3rd tri-
mester of pregnancy, respectively; USV, Unclassified systemic vasculitis; VVV, Variable Vessel Vasculitis.
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Disclosure: C. Mettler, None; N. Beeker, None;M. Collier, None; V. Le Guern, None; B. Terrier, AstraZeneca, Glax-
oSmithKline, Bristol-Myers Squibb(BMS), Eli Lilly, LFB, Boehinger Ingelheim, Vifor Pharma, Pfizer, Roche;
L. Chouchana, None.

Figure 2. Proportion of systemic vasculitis flares during pregnancy Footnote: Panel A presents proportion of systemic vasculitis flares in overall
population; panel B presents proportion of disease flares according to systemic vasculitis subgroup. Abbreviations: AAV, ANCA associated vas-
culitis; ICV, Immune Complex Small Vessel Vasculitis; LVV, Large Vessel Vasculitis; MVV, Medium Vessel Vasculitis; USV, Unclassified systemic
vasculitis; VVV, Variable Vessel Vasculitis.
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Background/Purpose: Giant cell arteritis (GCA) requires rapid diagnostic work up and start of treatment to prevent severe
complications. The temporal artery biopsy as a gold standard in diagnosis is debatable, as results can take up to two weeks
and can be false negative. Imaging techniques are increasingly used because they generate fast results, are less invasive
and have a high sensitivity [1]. However, a direct comparison between different imaging modalities in patients with sus-
pected GCA has never been studied. This pilot study aims to directly compare the diagnostic value of ultrasound (US),
[18F]fluorodeoxyglucose-positron emission tomography/computed tomography (FDG-PET/CT) and magnetic resonance
imaging (MRI) with each other in patients suspected of GCA.

Methods: Patients were recruited from the prospective GET (GCA early in Twente) cohort study (Hospital Group Twente,
the Netherlands) and underwent US, FDG-PET/CT and MRI within five working days after initial diagnostic work-up. In the
GET cohort, demographic and clinical characteristics of patients with suspected GCA are collected over five years. To avoid
circularity, the clinical diagnosis after six months follow-up made by an independent expert panel blinded for imaging results
was defined as the reference diagnosis. This reference diagnosis was used to calculate sensitivity, specificity, negative and
positive predictive values. Subanalyses regarding cranial or extracranial artery involvement were performed.

Figure 1: Diagnostic value in terms of sensitivity, specificity, positive predictive value and negative predictive value for three imaging modalities in
patients with suspected giant cell arteritis. US=ultrasound, FDG-PET/CT=[18F]fluorodeoxyglucose-positron emission tomography/computed
tomography, MRI=magnetic resonance imaging.
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Results: In total, 42 patients with suspected GCA were included. Mean age was 70.7 years (SD 7.7) and 61.9% were
female. The expert panel classified 23 patients as GCA after six months follow-up, of whom 95.7% met the revised ACR cri-
teria for GCA. Specificity was 100% for US, FDG-PET/CT and MRI. Sensitivity was 69.6% for US, 52.2% for FDG-PET/CT
and 56.5% for MRI (Figure 1). FDG-PET/CT results were positive for GCA in all patients with extracranial artery involvement
(n=12), while US and MRI performed more optimal for isolated cranial artery involvement (n=8) (100% and 75% respectively)
(Table 1).

Conclusion: The diagnostic value of US, FDG-PET/CT and MRI was comparable with high specificity and moderate sensi-
tivity. FDG-PET/CT performed best in diagnosing extracranial artery involvement while US and MRI performed better for iso-
lated cranial artery involvement. Diagnostic choices should be made considering availability of (state-of-the-art) equipment,
operator experience, costs and suspected subtype. As US is non-invasive and allows quick visualization, this can be per-
formed as a first test conform EULAR recommendations [1]. However, with high pre-test probability and inconclusive or neg-
ative results, further testing is required based on suspected subtypes.[1] Dejaco C, Ramiro S, Duftner C, Besson FL, Bley
TA, Blockmans D, Brouwer E, Cimmino MA, Clark E, Dasgupta B, Diamantopoulos AP, Direskeneli H, Iagnocco A,
Klink T, Neill L, Ponte C, Salvarani C, Slart RHJA, Whitlock M, Schmidt WA. EULAR recommendations for the use of imaging
in large vessel vasculitis in clinical practice. Ann Rheum Dis. 2018 May;77(5):636-643.(1) Based on all imaging results in
patients with a positive reference diagnosis. +=positive for giant cell arteritis. N=3 had negative results on all imaging modal-
ities and could therefore not be classified in subtypes.

Disclosure: M. van Nieuwland, None; M. Vermeer, None; E. Colin, None; N. Wagenaar, None; O. Vijlbrief, None;
J. van Zandwijk, None; R. Slart, Siemens Healthineers; H. Koffijberg, None; E. Groot Jebbink, None; E. Brouwer,
None; D. Boumans, None; C. Alves, None.
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Background/Purpose: In giant cell arteritis (GCA), there is a critical need to identify patients at risk for vision loss (“ocular
GCA”). MRI evaluates neurovascular anatomy posterior to the ocular globe, an area not visualized by ophthalmologic exam.
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This study aimed to determine the diagnostic utility of combined orbital and cranial vessel wall MRI in GCA (with or without
visual symptoms) and evaluate longitudinal changes in imaging with treatment.

Methods: Patients with suspected new or relapsing cranial GCA who underwent orbital and brain vessel wall MRI were
included. Nine patients had repeat imaging at months 1, 6, and 12 to assess changes over time. A clinical diagnosis of ocular
or non-ocular GCA was determined by a rheumatologist and/or ophthalmologist and confirmed retrospectively. All MR
images were scored by a single radiologist blinded to clinical data. Semi-quantitative integer scores of MRI enhancement
were determined: 8 orbital structures were each scored 0, 1, or 2 (score 1-2 defined as abnormal) and included bilateral
optic nerve sheath, optic nerve, intraconal orbital fat, and retrobulbar fat of posterior globe; 8 cranial arteries were each
scored 0, 1, 2, or 3 (score 2-3 defined as abnormal) and included bilateral temporal arteries (stem, frontal, and parietal
branches) and occipital arteries. MRI was considered diagnostic for GCA if at least 1 orbital or cranial artery had abnormal
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enhancement. Test characteristics were determined. Mixed-effects models were used to compare changes in scores over
time between arteries that were abnormal vs normal at baseline.

Results: The study included 36 patients with suspected cranial GCA: 31 new and 5 relapsing GCA. GCA was diagnosed in
13 patients: 10 non-ocular and 3 ocular GCA. The addition of orbital imaging to cranial vessel wall MRI had strong diagnostic
performance with improved sensitivity compared to cranial MRI alone and temporal artery biopsy (Table 1). Orbital enhance-
ment on MRI was observed in 100% of patients with ocular GCA and in 30% of GCA patients without visual symptoms (-
Figure 1). During follow-up, non-biopsied cranial arteries with abnormal MRI enhancement at baseline had a decrease in
MRI score over time (P < 0.01, Figure 2A). Similarly, orbital MRI scores significantly decreased over time (P < 0.01,
Figure 2B). Arteries with abnormal enhancement at baseline continued to have persistently elevated MRI scores even after
1 month of treatment (P< 0.01).

Conclusion: Combined orbital with cranial vessel wall MRI has very good diagnostic accuracy for GCA and may have the
added value of identifying ocular GCA. This study is the first to demonstrate orbital MRI abnormalities in GCA patients with-
out visual symptoms, suggesting that orbital MRI detects “at-risk” subclinical ocular disease. Imaging abnormalities persist
even after 1 month of treatment, indicating flexibility in timing of MRI and potential translation to real-world settings. Decrease
in MRI enhancement after treatment supports the possibility of using MRI for longitudinal disease surveillance. Future studies
may determine if MRI identifies low-risk groups (e.g., those with normal orbital MRI) who can initiate a lower dose of
glucocorticoids.

Disclosure: R. Rhee, None; S. Banerjee, None; V. Bhatt, None; M. Tamhankar, None; Q. Cao, None; N. Amudala,
None; S. Chou, None;M. Burke, None; L. Loevner, Guerbet; P. Merkel, AbbVie, AstraZeneca, Boeringher-Ingelheim,
Bristol-Myers Squibb, ChemoCentryx, Forbius, Genentech/Roche, Genzyme/Sanofi, GlaxoSmithKline, InflaRx, Neu-
trolis, Takeda, CSL Behring, Dynacure, EMDSerono, Immagene, Jannsen, Kiniksa, Magenta, Novartis, Pfizer, Q32,
Regeneron, Sparrow, Eicos, Electra, Kyverna, UpToDate; J. Song, None.
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Background/Purpose: Polymyalgia rheumatica (PMR) and giant cell arteritis (GCA) are closely related diseases. PMR
occurs in approximately 50 % of patients with GCA. In a previous pilot study presented at the ACR 2021 meeting, we
observed a 22% prevalence of subclinical GCA in patients with PMR without symptoms or signs suggestive of GCA. The
aim of our study is to analyze the characteristics of this subclinical GCA using a bigger sample of patients.

Methods: Cross-sectional multicenter international study of the consecutive newly diagnosed patients with PMR who ful-
filled the 2012 EULAR/ACR Provisional Classification Criteria for PMR, without symptoms or signs suggestive of GCA
(cohort A). All patients underwent ultrasound (US) of both hips and shoulders, as well as of four bilateral arterial territories:
temporal (TA), common carotid (CC), subclavian (SC) and axillary arteries (AX). Patients with a positive halo sign were con-
sidered to have subclinical GCA. An intima-media thickness (IMT) ≥0.34 mm for frontal and parietal TA, 0.42 mm for com-
mon TA, and ≥1 mm for CC, AX and SC was considered a positive result for halo sign. Clinical, demographic and
laboratory characteristics of the PMR pure group were compared with the PMR/subclinical GCA patient group. Cohort B
included all consecutive patients with the diagnosis of GCA evaluated in the fast-track clinic of the HULP hospital. Cohort
A and B were compared in terms of vessel involvement. Three groups of GCA were established by US: a) isolated cranial-

Table 1: Clinical and demographic characteristics of PMR patients with or without GCA
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GCA in cases of TA involvement; b) isolated LV-GCA in cases of AX, SC, or CC involvement; and c) mixed pattern-GCA in
cases of both cranial and LV involvement.

Results: 288 patients were included in cohort A and 97 in cohort B. Table 1 shows the main characteristics of PMR patients
(cohort A) with and without subclinical GCA (226 [78.5%] vs 62 [21.5%]), revealing no statistically significant differences
between both groups. Only fever showed a significantly higher frequency in subclinical isolated LV-GCA than in cranial-
GCA. A trend toward an increased IMT of the LV was observed in patients with PMR and isolated cranial-GCA compared
to patients with pure PMR, which was significant in the left SC and right CC (Table 2). However, isolated LV-GCA didn´t show
an increase of the IMT in normal TA.

In cohort A, the different subtypes of vessel involvement in patients with PMR were available in 246/288 cases. Data com-
patible with the diagnosis of GCA was found in 47 cases (19.1%): 11 (23.4%) had isolated cranial-GCA, 29 (61.7%) isolated
LV-GCA and 7 (14.9%) mixed pattern-GCA (Figure 1). This was clearly different from our classical cohort of GCA (cohort B),
in which the subtype of vessel involvement at presentation was: 51/97 (52.6%) isolated cranial-GCA, 18/97 (18.6%) isolated
LV-GCA and 28/97 (28.9%) and mixed pattern-GCA (Figure 1).

Conclusion: A total of 22% of PMR patients without symptoms or signs of GCA have US findings consistent with the diag-
nosis of GCA. Our data showed a trend for an increased IMT of the large vessels in patients with subclinical GCA and cranial

Table 2: Intima-media thickness measurements in PMR without and with subclinical GCA

Subtypes of vessel affectation in PMR with subclinical GCA vs Clasical GCA
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affectation. Subclinical GCA in PMR shows a predilection for extra-cranial artery involvement and has an absolute different
ultrasonographic pattern than classical GCA.

Disclosure: E. De Miguel, None; P. MACCHIONI, None; E. Conticini, None; C. Campochiaro, None; R. Karalilova,
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Background/Purpose: The presentation of new-onset giant cell arteritis (GCA) is highly variable. It is vital to make a secure
diagnosis to minimise the risk for visual loss, while excluding the mimicking conditions to avoid unnecessary glucocorticoid
exposure. Although imaging tests (e.g., ultrasonography) are increasingly used in case of suspected GCA, the assessment
of the clinical probability based on symptoms, signs and lab findings remains crucial. To standardize the estimation of clinical
probability, the Southend pre-test probability score (SPTPS) has been recently developed. The SPTPS stratifies patients into
low-risk, intermediate-risk and high-risk categories1,2. Retrospective studies frommany centres3-6 have externally validated
this SPTPS. The current study aimed to validate the SPTPS in a multicentre, prospective study.

Methods: This prospective, multicentre, observational study includes consecutive patients with suspected new-onset GCA
recruited at 7 European centres participating in the HAS GCA study. SPTPS was calculated, and patients were stratified into
the three risk categories: low-risk < 9, intermediate-risk 9-12 and high-risk >12. All patients underwent vascular ultrasonog-
raphy (bilateral temporal arteries; common, parietal, frontal branches and axillary arteries). Vascular ultrasonography was
considered positive for GCA when the intimal medial thickness is >0.42mm in common temporal, >0.29mm in Parietal,
>0.34mm in frontal and >1.0mm in axillary arteries. Additional tests such as temporal artery biopsy, FDG-PET/CT, or CTA
were performed at the treating physician’s discretion. The final diagnosis was confirmed after 6 months of follow up.

Results: A total of 226 patients were included in the study. A diagnosis of GCA was confirmed in 83 (36.73%) patients.
SPTPS was low-risk in 66 (29.2%) patients, intermediate-risk in71 (31.4%) patients and high-risk in 89 (39.4%) patients
(Image). The number of patients with GCA among patients in distinct risk categories was 0 (0%) in low-risk patients,
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17 (20.5%) in intermediate-risk patients and 66 (79.5%) in high-risk patients. Among the three risk categories, high diagnos-
tic accuracy was observed for ultrasonography (table).

Conclusion: The SPTPS is a useful tool for assessing the clinical probability of GCA among patients with suspected new-
onset GCA. A combination of the SPTPS and vascular ultrasonography accurately discriminated between patients with
and without GCA in our prospective, multicentre study.
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Background/Purpose: Transforming Growth Factor-β (TGFβ) isoforms play an important role in extracellular matrix biology.
Increased TGFβ-regulated gene signature has been observed in lesional skin and lung tissues from patients with systemic
sclerosis (SSc). A genome-wide association study (GWAS) from the Genome Research in African American Scleroderma
Patients (GRASP) cohort has identified the top non-HLA locus, that is previously unreported, African ancestry-specific,
and downstream of the TGFβ3 gene (Fig. 1A). The objective of this study is to elucidate the functional role of these variants
and their role in SSc pathogenesis.

Methods: The Illumina MEGA array was used for genotyping and after quality control filtering, remaining variants were
imputed into the 1000 Genome reference panel. Data from ENCODE and Genotype-Tissue Expression (GTEx) were used
for Hi-C and expression quantitative trait loci (eQTL) analysis. Lymphoblastoid cell lines (LCLs) from the 1000 Genomes Proj-
ect that were wildtype (WT) and homozygous (HOM) for the rs56032403 variant were selected and reprogrammed into
induced pluripotent stem cells (iPSC). These LCL-iPSC lines were further differentiated into fibroblasts and validated by
immunocytochemistry. Assay for transposase-accessible chromatin with high-throughput sequencing (ATAC-seq) was per-
formed to confirm chromatin accessibility at the variant site and RNA-sequencing (RNA-Seq) was performed to analyze
expression of TGFβ3. The transcription factor (TF) binding database, PROMO, was used for predicting TF binding. Gene
expression data of SSc patients were obtained from GEO databases GSE181549 and GSE58095. Stimulation experiments
were performed on normal human dermal fibroblasts (NHDF) using rTGFβ3.

Results: The rs56032403 variant was in the same topologically associated domain (TAD) as TGFβ3 and was an eQTL with
TGFβ3 in fibroblasts (Fig. 1B, 1C). LCL-iPSC-derived fibroblasts were confirmed by fibroblast markers- Vimentin, a-SMA,
Actin, Hsp47, and S100A4 (Fig. 2A). ATAC-seq highlighted that the chromatin at the site of the variant was accessible in

Fig 1. A. Manhattan plot for association with SSc versus controls; B. Topologically associated domain (TAD) comprising the variant, rs56032403
(green line) and the TGFB3 promoter; C. rs56032403 eQTL analysis for LCLs. * normalized expression; WT- wild type; Het- heterozygous.
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Fig 2. A. Fluorescent microscopy image of iPSC-LCL-derived fibroblasts stained for Vimentin, a-SMA, Actin, Hsp47, S100A4 (green) and nuclei
(blue); B. ATAC-seq tracks for LCL-derived fibroblasts homozygous andWT for rs56032403 variants (top variant in green); C. RNA-seq for TGFB3
expression D. Transcription factor binding prediction at site of rs56032403 variant. *normalized expression; hom- homozygous LCL-iPSC-derived
fibroblasts; WT- wild type LCL-iPSC-derived fibroblasts.

Fig 3. Differential expression of TGFB3 in skin samples of A, C. SSc patients and healthy controls, B, D. African American SSc patients and healthy
controls. Differential expression of E. SERPINE1, F. COL1A1, G. COMP in untreated (-rTGFB3) or rTGFB3 treated (+ rTGFB3) human dermal fibro-
blasts. *normalized expression.
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HOM but not in WT samples (Fig. 2B). Higher expression of TGFβ3 was observed in HOM as compared to WT samples by
RNA-Seq (Fig. 2C). The TF GATA2, which is expressed in fibroblasts, was predicted to bind to the alternate allele but not to
the reference allele (Fig. 2D). Gene expression profiles frommultiple published studies have shown increased TGFβ3 expres-
sion in the skin of SSc patients (Fig. 3 A-D). TGFb3 stimulation of NHDF resulted in increased expression of SERPINE1,
COL1A1, and COMP genes that are increased in fibrosis and are previously reported to be upregulated in SSc (Fig. 3 E-G).

Conclusion: We report a novel, African ancestry-specific, non-coding variant located in the same TAD as TGFβ3 gene and
provide evidence for the mechanism by which this variant regulates TGFβ3 expression and is involved in the pathogenesis of
SSc. TGFβ3 is expressed in mesenchymal cells and is upregulated in SSc and other fibrotic conditions (i.e., idiopathic pul-
monary fibrosis and non-alcoholic steatohepatitis). Targeting the TGFβ3 isoform specifically may be of therapeutic benefit
in SSc and other fibrotic conditions.
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Background/Purpose: We previously demonstrated that TNF-transgenic (TNF-Tg) mice have findings consistent with
connective-tissue disease associated pulmonary arterial hypertension (CTD-PAH), and that this pathology is mediated by
non-hematopoietic cells. Because other TNF-transgenic models have shown divergent TNF receptor pathology between
arthritis and visceral disease, we sought to understand the contribution of TNF receptors 1 and 2 (TNFR1 and TNFR2) in
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PAH pathogenesis. Moreover, to better understand the cellular mechanism contributing to PAH in this model, we sought to
evaluate the roles of endothelial and stromal cell alterations in lungs from TNF-Tg mice.

Methods: TNF-Tg mice were crossed with mice deficient in either TNFR1 or TNFR2. Single and double-transgenic mice (5-6
per group) were assessed at 4.5 months of age for pulmonary vascular alterations by histomorphometry and micro-CT angi-
ography, right ventricular pathology by histology, echocardiography, and right heart catheterization. Joint erosion was
assessed clinically and by micro-CT. Lungs for WT and TNF-Tg mice (n=3 per timepoint per group) were harvested at 1.5,
3.5, and 5 months of age and were digested to a single cell suspension. Flow cytometry was used to deplete hematopoietic
(CD45+) and epithelial (CD326+) cells and single cell RNA sequencing (scRNAseq) was performed on the resulting endothe-
lial and mesenchymal cells. Library preparation was done on enzymatically digested cells (n=45,4335) using a 10X Gen-
omics® Chromium instrument and sequencing was performed on an Illumina NovaSeq6000. ScRNA-seq reads were
examined for quality and transcripts were mapped to reference mouse genome and assigned to cells of origin using the Top-
Cell atlas. Analysis was performed using Seurat v3.4 to identify, cluster, and visualize distinct cell populations by PCA and
UMAP methodologies and to perform differential gene expression analysis.

Results: TNFR1-KO/TNF-Tg mice were protected from PAH and arthritis by clinical, histologic, imaging, and hemodynamic
assessment whereas TNFR2-KO/TNF-Tg mice had disease which was indistinguishable from TNF-Tg mice (Figure 1). Sin-
gle cell RNA-sequencing of lungs revealed that TNF-Tg mice had reduced endothelial cell numbers, particularly gCAP cells,
and that TNF-Tg endothelial cells lost canonical endothelial markers (vWF) but over-expressed genes associated with pre-
cursors (CD34), inflammation (CD74), adhesion (VCAM1), and the basement membrane (HSPG2, COL4A1). (Figure 2) Addi-
tionally, analysis of stromal cells demonstrated that TNF-Tg mice accumulated smooth muscle cells with a proliferative/
invasive phenotype, lost pericytes, and showed shifts in fibroblasts with loss of lipofibrobasts and myofibroblasts and
increases in matrix fibroblasts. (Figure 3).

Figure 1. TNFR1 mediates PAH and arthritis phenotype in a mouse model of CTD-PAH. A. Lung histology (H&E, 20x) images demonstrate that
TNF-Tg and TNFR2-KO/TNF-Tg mice, but not TNFR1-KO/TNF-Tg mice have pulmonary inflammation and vascular occlusion (arrowheads).
B. Cardiac histology (H&E, 4x) demonstrates RV hypertrophy in TNFR2-KO/TNF-Tg (**) mice but not TNFR1-KO/TNF-Tg mice (*). C. (Left) Quan-
tification of pulmonary vessel media perimeter (Right) Proportion of partially and fully occluded vessels in each phenotype. D. (Left) RV area mea-
sured by histomorphometry, (Middle) RV end diastolic area measured by echocardiography (Right) RV systolic pressure measured by right heart
catheterization.
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Conclusion: TNFR1 rather than TNFR2 is responsible for TNF mediated pulmonary endothelial and stromal pathology
which results in PAH in a mouse model of CTD-PAH. Single cell RNA sequencing revealed important TNF-driven changes
in cellular phenotype in the endothelial, smooth muscle, pericyte, and fibroblast lineages.

Figure 2. Single cell digestion, sorting, and characterization of endothelial cell phenotypes in TNF-Tg lungs. A. Flow cytometric gating strategy to
deplete lungs of CD45+ and CD326+ cells. B. uMAP projection demonstrating 15 pulmonary endothelial and menenchymal cellular populations
identified after single cell RNA sequencing across 43,455 cells sequenced. (inset upper) heatmap demonstrating canonical genes used to identify
cellular sub-populations C. uMAP projection demonstrating subsets of endothelial cells, note decreased cellular density of general capillary endo-
thelial cells (gCAP) particularly at the 14 and 20 week timepoints in TNF-Tg mice. D. Up-regulation of CD34 and down-regulation of CD74, markers
previously shown to be differentially regulated in human PAH, in TNF-Tg endothelial cells. E. Loss of canonical venous and arterial markers vWF
and up-regulation of LYVE1 in arterial /venous endothelial cells. F. Over-expression of adhesion molecules PECAM1 and loss of VCAM1 in endo-
thelial cells. G. Over-expression of basement membrane components HSPG2 and Col4a1 across multiple endothelial cell types
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Background/Purpose: Inflammatory dilated cardiomyopathy (iDCM) often leads to heart failure (HF), which is the main
cause of cardiac mortality in patients with systemic autoimmune diseases. Fibroblast activation, driven by the activator pro-
tein 1 family member Fos-related antigen-2 (FOSL-2), represents a critical step in cardiac fibrogenesis. The existing

Figure 3. Alterations in mesenchymal cell types in TNF-Tg lungs. A. uMAP projection demonstrating subsets of mesenchymal cells, note increases
in smooth muscle cells and matrix fibroblast populations and decreases in pericytes, lipofibroblasts, and myofibroblasts in TNF-Tg mice. C. Over-
expression of TAGLN, CSRP2, MGP, and C3 in TNF-Tg smooth muscle cells. D. Over-expression of LUM and DCN in matrix fibroblasts. D. Loss
of NPNT and over-expression of SAA3 in TNF-Tg lipofibroblasts. E. Loss of HHIP and over-expression of WNT11 in TNF-Tg myofibroblasts.
F. Loss of SPP1 and LIPG expression in TNF-Tg lung pericytes
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antifibrotic therapies demonstrate limited efficacy against myocardial fibrosis. We aimed to identify new candidate targets
implicated in cardiac fibrogenesis under immunofibrotic conditions.

Methods: Cardiac fibroblasts were isolated from the left atria of patients (n=5) undergoing heart transplantation due to HF
associated with iDCM and from unaffected hearts of brain-dead donors (Ctrl, n=5). Protein identification and quantification
was performed using liquid chromatography tandem-mass spectrometry (LC–MS/MS). The data were analysed with Max-
Quant v1.6.2.3 software. Bulk RNA sequencing (RNA-seq) was conducted using the Illumina HiSeq platform. Differentially
expressed genes were identified using DESeq2. Publicly available single-cell (sc) RNA sequencing datasets (GSE109816,
GSE121893) on adult hearts from HF patients (n=6) and Ctrl (n=14) were analysed using Seurat package (V.2.3.4). Specific
gene knockdown was achieved by siRNA transfection of human foetal cardiac fibroblasts (HCFs), untreated or stimulated
with TGF-β for 48-72h. Profibrotic marker expression was assessed using RT-qPCR and Western Blot. Cell viability was
measured using PrestoBlue HS reagent, and ATP production was quantified with CellTiter-Glo assay.

Figure 1. Multi-omics analysis of human cardiac fibroblasts in homeostasis and HF. (A) Bulk RNA-seq analysis identified a total of 67 significantly
differentially expressed genes (absolute log2FC>1, adj. p<0.05). (B) The comparative analysis of bulk RNA-seq results and publicly available
scRNA-seq datasets revealed two commonly upregulated genes in HF fibroblasts or their subclusters, encoding FOXF1 (log2FC=3.51, adj.
p<0.05) and MXRA5 (log2FC=2.91, adj. p<0.05). (C) Volcano plot and (D) heatmap illustrate 14 differentially expressed proteins (absolute
log2FC>1, adj. p<0.05) in the HF group compared to Ctrl. The most upregulated protein in HF fibroblasts is DYSF (log2FC=5.78, adj. p<0.005).
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Results: Single-cell, bulk RNA sequencing and LC-MS/MS analysis identified matrix remodelling associated protein
MXRA5, transcription factor FOXF1 and membrane protein dysferlin (DYSF) as candidate targets significantly upregulated
in HF (Fig 1). Further in vitro studies on HCFs (n=4) showed that TGF-β upregulated MXRA5 (p< 0.01) and DYSF
(p< 0.001) but downregulated FOXF1 (p< 0.05). STRING database indicated a putative interaction between the candidate
targets and known profibrotic markers (Fig 2). In vitro, MXRA5 silencing (n=8) resulted in the upregulation of DYSF
(p< 0.05), ACTA2 (p< 0.05) and COL1A1 (p< 0.001) in untreated HCFs, and also upregulated DYSF (p< 0.01) and COL1A1
(p< 0.05) after 48h of TGF-β stimulation. FOXF1 knockdown in HCFs (n=8) followed by 48h of TGF-β stimulation downregu-
latedMXRA5 (p< 0.01) and ACTA2 (p=0.06), and upregulated DYSF (p< 0.001) andCOL1A1 (p=0.05). DYSF silencing (n=4)
upregulated MXRA5 after 48h of TGF-β stimulation (p< 0.05), downregulated ACTA2 (48h and 72h of TGF-β stimulation,
p< 0.05), and upregulated FOSL-2 protein levels in untreated HCFs and 72h after TGF-β stimulation (n=3, p< 0.05). Candi-
date targets knockdown reduced cell viability in untreated (n=4, DYSF: p< 0.01, MXRA5: p< 0.001, FOXF1: p< 0.01) and
TGF-β stimulated (n=4, DYSF: p< 0.05, MXRA5: p< 0.05, FOXF1: p< 0.01) HCFs. ATP levels were decreased in TGF-β-
stimulated HCFs after DYSF silencing (n=6, p=0.05).

Conclusion: We identified DYSF, MXRA5 and FOXF1 in cardiac fibroblasts as potential therapeutic targets implicated in
myocardial fibrogenesis, including the regulation of profibrotic transcription factor FOSL-2.

Disclosure: I. Kocherova, None; E. Pachera, None; D. Nurzynska, None; F. Di Meglio, None; O. Distler, AbbVie/
Abbott, Amgen, GlaxoSmithKlein(GSK), Novartis, Roche, UCB, Kymera, Mitsubishi Tanabe, Boehringer Ingelheim,
4P-Pharma, Acceleron, Alcimed, Altavant Sciences, AnaMar, Arxx, AstraZeneca, Blade Therapeutics, Bayer, Corbus
Pharmaceuticals, CSL Behring, Galapagos, Glenmark, Horizon, Inventiva, Lupin, Miltenyi Biotec, Merck/MSD, Prome-
theus Biosciences, Redx Pharma, Roivant, Sanofi, Topadur, Pfizer, Janssen, Medscape, Patent issued “mir-29 for the
treatment of systemic sclerosis” (US8247389, EP2331143), FOREUM Foundation, ERS/EULAR Guidelines, EUSTAR,
SCQM (Swiss Clinical Quality Management in Rheumatic Diseases), Swiss Academy of Medical Sciences (SAMW),
Hartmann Müller Foundation; P. B� yszczuk, None; G. Kania, None.
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Blocking IL-1, IL-33 and IL-36 Signaling with the Anti-IL1RAP Antibody
mCAN10 Ameliorates Inflammation and Fibrosis in Preclinical Models of
Systemic Sclerosis

Caitriona Grönberg1, Sara Rattik1, Meik Kunz2, Thoung Trinh-Minh3, Cuong Tran-Manh3, Xiang Zhou3, Petter Skoog1,
David Liberg1 and Jörg Distler3, 1Cantargia AB, LUND, Sweden, 2Friedrich-Alexander University (FAU) Erlangen-

Figure 2. STRING interaction network between the new candidate targets upregulated in HF and known profibrotic markers (COL1A1, FN1,
ACTA2, FOSL2). Minimum required interaction score: (A) 0.400, (B) 0.190.
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Background/Purpose: The IL-1 receptor accessory protein (IL1RAP) is a co-receptor required for signaling through the
IL-1, IL-33, and IL-36 receptors. IL1RAP-dependent signaling has been implicated in several autoimmune/inflammatory dis-
eases such as atherosclerosis, allergy, psoriasis, gout, myocarditis and systemic sclerosis (SSc). IL1RAP-mediated signal-
ing results in increased production and release of chemokines and cytokines, upregulation of adhesion molecules and
influx of inflammatory cells, which can result in organ inflammation and fibrosis.

CAN10 is a fully humanized IgG1-LALA antibody that binds IL1RAP with high affinity and disrupts IL-1α/β, IL-33 and IL-
36α/β/γ signaling. CAN10 has shown potent anti-inflammatory and anti-fibrotic properties in several preclinical models
and is currently under development for treatment of SSc and myocarditis. The aim of this study was to further investigate
the potential of IL1RAP blockade in preclinical models of SSc to provide a scientific background for clinical trials in SSc.

Methods: To study if the IL1RAP pathway was upregulated in SSc patients we analyzed RNAseq data from SSc skin sam-
ples from the Prospective Registry for Early SSc (GSE130955) cohort. For efficacy studies, we used two well established
mouse models of SSc, sclerodermatous graft vs host disease (sclGvHD) and the skin bleomycin model. In both studies,
mice were treated with an anti-mouse IL1RAP antibody (mCAN10) or controls in a therapeutic fashion, i.e., starting treat-
ment when fibrosis was established. Fibrosis was analyzed by immunohistochemistry, hydroxyproline content and by quan-
tification of myofibroblast. Skin biopsies from sclGvHD mice were also analyzed by RNAseq.

Results: Skin samples from SSc patients showed upregulation of the IL1RAP pathway compared to healthy controls.
Human dermal fibroblasts responded to IL1RAP-mediated stimuli in vitro with production of e.g., IL-6 and IL-8, and
CAN10 treatment could potently block these responses.

In the sclGvHD model, mCAN10 treatment reduced dermal thickening, hydroxyproline content and skin myofibroblast
counts compared to controls. In addition, mCAN10-treated mice had decreased Ashcroft score and hydroxyproline content
in the lungs suggesting that mCAN10 reduced disease severity both in the skin and in the lung of sclGvHD mice. The effects
of mCAN10 on dermal fibrosis were confirmed in the skin bleomycin mouse model where mCAN10 treatment potently
reduced skin thickness and myofibroblast counts.

RNAseq analyses of skin from sclGvHD mice revealed several inflammatory pathways that were affected by mCAN10 treat-
ment including decreased expression of IL-1β, IL1RAP and IL-36 as well as several other chemokines and receptors. Inter-
estingly, a machine learning approach revealed potential target gene regulation in macrophages/fibroblasts that indicates a
modular transcriptional regulatory network of global gene-sets related to inflammatory and fibrotic signaling pathways.

Conclusion: This study suggests that IL1RAP targeting by CAN10 may be a promising approach in treating several of the
pathophysiological changes in inflammatory and fibrotic diseases such as SSc.

Disclosure: C. Grönberg, Cantargia AB; S. Rattik, Cantargia AB; M. Kunz, None; T. Trinh-Minh, 4D Science, Fibro-
cure; C. Tran-Manh, Fibrocure; X. Zhou, Fibrocure; P. Skoog, None; D. Liberg, Cantargia; J. Distler, Fibrocure, 4D
Science.

3228



Abstract Number: 1625

Single Cell and Spatial Transcriptomics Identifies Pathogenic Drivers of
Sjogren’s Disease in Humans
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Khavandgar1, Sarthak Gupta7, Sarah Teichmann6, Alan Baer8 and John Chiorini2, 1National Institutes of Health,
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Background/Purpose: Sjogren’s Disease(SjD) is a systemic autoimmune disease characterized by exocrine dysfunction.
The pathogenesis is incompletely understood, but involves gene-environment interactions leading to infiltration of immune
cells and autoimmunity. Immune-epithelial crosstalk and the mechanisms driving exocrine dysfunction remain ill-defined.
High throughput transcriptional analyses have broadened our understanding the etiopathogenesis of SjD. However, ‘bulk’
approaches cannot uncouple disease-specific changes in cellularity and cell-state simultaneously and lack direct spatial
context. We hypothesized that single cell(sc) and spatial transcriptomics(st) approaches can directly unravel the immunopa-
thology of SjD in the salivary glands.

Figure 1. scRNAseq and spatial transcriptomics were used to understand compositional and transcriptional alterations in SG and PBMC from SjD
and nonSjD. A. UMAP and leiden clustering of ~450k cells from 29MSG and 15 paired PBMC. B. SjD exhibits loss of secretory cells and increased
in inflammatory cells (adj. q-val. *<0.05, **<0.01), as well as profound effects on per-cell gene expression (data not shown). C. Flow cytometric
analysis and PMA/ionomycin stimulation confirmed increased T cell infiltration of the MSG with an emphasis on increased activated CD8IFNg-hi,-
CD107a+ T cell in SjD but not CD4 T cell populations.
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Methods: scRNAseq was performed on human minor salivary glands(MSG; SjD: n=12, HV: n=17) and paired peripheral
blood mononuclear cells(PBMCs; SjD: n=8, HV: n=7) to assess cellular composition and transcriptional states. MSG(SjD:
n=24; HV: n=24) were sectioned onto 10X Visium slides and sequenced. Cell2location was used to analyze altered cellularity
and interactions from stRNAseq datasets. Utilization of signaling pathways in sc and st datasets was assessed across anno-
tated pathways. MSG were also used for flow cytometry, HiPlex in situ hybridization, and immunohistochemistry as
confirmation.

Results: scRNAseq of MSG, but not PBMCs, exhibited profound changes in cellularity and differentially expressed
genes(DEG) in SjD(Figure 1). SjD MSG had more inflammatory cells(e.g., T cells, B cells, and antigen presenting cells
[APC]; and loss of seromucous cells). In SjD, many cell types’ DEG sets showed increased expression of MHC class I,
B2M and HLA-B, and interferon (IFN) stimulated genes(e.g., ISG15). These phenomena were dependent on autoantibody
positivity, but not focus score. In acinar cells, secretory markers(MUC7, AQP5) were significantly decreased. In T cell
clusters(CD8, CD4), functional annotation analysis revealed marked activation of T cells including: ‘positive regulation of
the Type I IFN response’, ‘T cell receptor signaling’, and ‘response to IFNg signaling’. PMA/ionomycin stimulation of MSG
lymphocytes showed that CD8+T-cells were significantly more cytotoxic than in HV(Figure 1). Profound cellularity-
dependent architectural and transcriptional changes in the glands and disease-specific cell-cell interactions(e.g., T cells:
APC, T cells:acinar cells) and altered cellular neighborhoods were identified using stRNAseq(Figure 2).

Conclusion: Multiomics single cell and spatially transcriptomic approaches disentangle the complex disease-dependent
tissue disorganization, cellular compositional alterations, and transcriptional cellular states in the salivary glands of SjD
patients. Our findings link loss of secretory cells and gland function, with the presence of cytotoxic CD8+T-cells. Further,
these results emphasize the expression modules and spatial arrangement of immune cells, and their interactions, promoting

Figure 2. stRNAseq revealed altered tissue organization at the transcriptional, cell:cell, and transcriptional level. A. Cell2location was used to infer
the cellularity of spatially-resolved spots. B. Leiden clustering of spots reveals shifts in SjD (orange dotted box). Co-occurrence and neighborhood
analysis reveals not only changes in cellularity and transcriptome, but that higher-order arrangement and the signaling neighborhoods of the gland
are profoundly affected and emphasizes the most disease specific co-occurring cell types in SjD.
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tissue damage in the salivary glands. In summary, these data pinpoint pathogenic cell populations, and their interactions,
that may be directly targetable for therapeutic intervention.

Disclosure: B. Warner, Pfizer, Astellas Bio; T. Pranzatelli, None; P. Perez, None; D. Martin, None; S. Jang, None;
K. Dominick, None; E. Yamada, None; K. Byrd, None; Q. Easter, None; A. Farris, Janssen; C. Lessard, Janssen;
A. Oliver, None; R. Bartolome-Casado, None; Z. Khavandgar, None; S. Gupta, None; S. Teichmann, None;
A. Baer, None; J. Chiorini, None.
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Background/Purpose: Tertiary lymphoid structures (TLS) are accumulations of lymphoid cells that share similar cellular
compartments, organization and function when compared to secondary lymphoid organs (SLOs) such as tonsil. TLS germi-
nal centres (GC) provide a local hub for maturation and proliferation of auto-reactive B-cells and expansion of malignant B-
cell clones. TLS that form within salivary glands (SGs) of Sjögren’s syndrome (SjS) patients are clearly associated with poor
disease outcome, autoantibody production and lymphoma development. The phenotypical and functional features support-
ing TLS pathogenic properties are largely unclear.

Methods: Frozen SGs were obtained from SjS patients and selected for presence of germinal centre (GC)+ TLS. SG and
tonsil were stained, microdissected. Isolated RNA from SG TLS and tonsil GC were used for RNAseq using ClonTech
SMARTseq v4 kit. Nanostring GeoMx Digital Spatial Profiler (DSP) and Multiplex IHC (Lunaphore Comet) were used for pro-
teomic validation.

Results: Transcriptomic analysis revealed 3836 significantly differentially expressed genes in SG TLS as compared to tonsil
GC. Predominant expression of the lymphoid chemokines/cytokines (CCL19, CCL21, CXCL13 and BAFF) and costimula-
tory molecules (CD40, ICOS, ICOSL, PD1, PDL1, PDL2) was identified in both TLS and tonsil GCs. Interestingly, CCL19,
BAFF, PDL2 expression was higher in SjS TLS than tonsil GCs. Conversely, CCL21 expression was greater in tonsil GCs.
Gene expression for CXCL12 was enriched in TLS GC as compared to tonsil, suggesting a potential association of this mol-
ecule with the highly inflammatory ectopic setting of TLS. Importantly, TLS GC showed significantly increased expression of
STING1, IFNG and TNF along with other cytokines (IL33, IL23). Inflammatory genes encoding for the chemokines CXCL10,
CXCL9 and their receptor CXCR3, were detected in TLS GC, but absent in tonsil GCs, suggesting that TLS GCs are defined
by a different pro-inflammatory profile signature compared to tonsil GC. Transcriptomic and proteomic analysis of TLS GC
unveiled an altered cell-proliferation/apoptosis profile with downregulation of BCL6 and AICDA, the enzymes responsible
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for B cell affinity maturation. Moreover, spatial proteomic analysis on Geomx and multiplex IHC revealed differences in abun-
dance of immune cell populations. The TLS GC showed presence of GranzymeB+ CD8 T cells along with T follicular and
peripheral helper cells. Furthermore, high expression of CD27, CD127, GITR and TNFSF9 was enriched in TLS GC.

Conclusion:Our study provides the first comprehensive transcriptomic and proteomic overview of the mechanisms regulat-
ing the local pathogenic microenvironment in TLS and demonstrate that these differences diverge from SLOs. We demon-
strated that, although characterised by similar anatomical organization, TLS pathogenic cytokines, and cellular signature is
associated with low levels of bcl6, and AID, aberrant apoptosis and costimulation, compared to GC in tonsil. Our findings
unveil impaired regulation of the B cell cycle, responsible for the survival of autoreactive, poorly selected B cell clones as a
key feature of SS.

Disclosure: S. NAYAR, None; J. turner, None; S. Asam, None; S. Colfrancesco, None; O. Berardicurti, None;
V. Iannizzotto, None; C. Smith, None; J. Flint, None; A. Teod�osio, None; D. Gardner, None; P. Bowman, Novartis,
AstraZeneca, AbbVie/Abbott, Galapagos; W. Ng, None; A. Croft, None; A. Filer, None; B. Fisher, Servier, Galapagos,
Janssen, Novartis, Bristol-Myers Squibb(BMS); C. Buckley, None; F. Barone, Candel Therapeutics.
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BAFF-var Is a New Predisposing Factor for Primary Sjögren’s Syndrome
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Background/Purpose: Chronic B cell activation plays a key role in pSS pathogeny. BAFF (B-cell activating factor) is largely
involved in this process and positive results of therapies targeting this pathway highlight its involvement. BAFF serum level
has shown to be increased in pSS patients and the reasons for this increase remain partially understood.

A functional polymorphism within TNFSF13B coding for BAFF, called BAFF-var, has been recently described. Its presence
was not assessable in the GWAS studies. It leads to a shorter transcript that escapes microRNA inhibition resulting in
increased BAFF level. BAFF-var has been shown to be more frequent in patients with lupus and multiple sclerosis. More
recently, it has been shown to be associated with risk of lupus nephritis.

Our objective was to assess BAFF-var prevalence among pSS patients and to test the association of this variant with dis-
ease characteristics.

Methods: We conducted a retrospective and bicentric study on a French cohort from national referral center for Sjögren’s
disease. Patients who met the 2016 ACR/EULAR diagnostic criteria for pSS with available DNA or sera were included. We
performed Taqman allelic discrimination assay on DNA samples for genotyping BAFF-var. Soluble BAFF was measured
by enzyme-linked immunosorbent assay. Clinical and biological data were collected at diagnosis and during follow
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up. Disease activity was assessed by a cumulative ESSDAI score (EULAR Sjögren’s Syndrome Disease Activity Index) which
was calculated by considering for each domain the highest value reached by the patient during follow-up.

Results: We included 431 pSS patients. DNA and sera samples were available for 408 and 383 patients, respectively.
Among the 408 patients tested, we found that 37 patients were BAFF-var carriers (36 heterozygotes and 1 homozygote),
representing a variant prevalence of 9% in pSS population compared to a prevalence of 2% in general population (1000
Genomes Project). We found that BAFF-var was significantly associated with higher soluble BAFF level (1845 pg/ml vs
1335 pg/ml, Figure 1), Focusing on 222 patients with medical data collected, we found that BAFF-var was also significantly
associated with a more active disease (Table 1), a more frequent lymph node involvement and an increased risk of Marginal
Zone lymphoma (16,2% in patients with BAFF-var vs 4,9% in others, p= 0,0229). These results remained significant after
adjusting for gender, ethnicity, age at diagnosis and length of follow-up. We observed a correlation between BAFF serum
level and cumulative disease activity (r = 03881, p < 0,0001). In multivariate analysis, soluble BAFF level was the main driver
of disease activity, independently of BAFF-var (Table 2).

Conclusion: We found an increased prevalence of BAFF-var in pSS compared with what is known in the European popu-
lation. Genotyping of controls subjects from the same Paris area is on-going and will be presented at the ACR Conver-
gence.This variant, by increasing BAFF serum level, is associated with a particular phenotype of pSS. Even if BAFF-var is
not the only driver of disease activity, it appears to be a predictive marker of disease severity, allowing a better stratification
of patients and a more personalized management.

Figure 1: Soluble BAFF level according to BAFF-var genotype
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Table 1: Disease characteristics in pSS patients according to BAFF-var genotype (results are presented as number (%) or median [1st and 3rd
quartile])

Table 2: Multivariate analysis of characteristics associated with cumulative disease activity
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Background/Purpose: The ESSDAI and ESSPRI, used alone, are not able to capture all features of primary Sjögren’s syn-
drome (pSS). The NECESSITY consortium developed the Sjögren’s Tool for Assessing Response (STAR), a composite
index comprising 5 domains to assess response to treatments on all disease aspects in clinical trials.

The objective is to assess STAR response according to baseline systemic activity, and in each of its 5 domains; and to eval-
uate the added value of ocular staining score (OSS), salivary gland ultra-sound (SGUS) and rheumatoid factor (RF) in STAR
scoring.

Methods: This study relies on the 9 randomized controlled trials (RCTs) used for STAR development. OSS, SGUS and RF
were not available for most trials. Thus, concise STAR (cSTAR) was calculated without these items at all available visits in
each trial. A trial was categorized as positive if showing a significant between-arm difference in at least one visit. Stratified
analyses according to baseline clinESSDAI (< 5 vs ≥5) were performed whenever possible. The response rate in each STAR
domain was calculated, along with a full STAR (fSTAR) including OSS, SGUS and RF when available to determine whether
they affected the scoring. SGUS response was defined as a 25% improvement of the available scoring, since only 1 trial
used Hocevar score. The same analyses were run for the concise Composite of Relevant Endpoints for Sjögren’s Syndrome
(cCRESS) and full CRESS (fCRESS).

Results: cSTAR and cCRESS, classified identically 6/9 trials. Abatacept (ASAP-III), leflunomide+hydroxychloroquine and
rituximab (TEARS) trials were categorized as positive trials with both scores. By contrast, the hydroxychloroquine
(JOQUER) and rituximab (TRACTISS) trials were positive with cCRESS only and the iscalimab trial with cSTAR only. Stratified
analyses according to baseline activity showed similar between group difference in both subgroups (clinESSDAI < or ≥5)
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with cSTAR. For the systemic domain, CRESS definition (final clinESSDAI< 5) classified patients with low activity as
responders (even if no decrease in clinESSDAI) compared to STAR definition (decrease of clinESSDAI ≥3 points), leading
to increased overall responder rates, particularly for treatment with biologic activity (rituximab, hydroxychloroquine). In
patients with moderate to high activity, a larger rate of response was observed in both arms with STAR definition, both def-
initions displaying similar between arm difference. For other domains, adding RF to IgG response improved between arm dif-
ferences in 3/5 trials. Adding OSS to Schirmer’s test made no obvious difference in between-arm differences, in the 2 trials
available. Adding SGUS scoring to whole saliva slightly increased between arm differences in the 3 available trials.

Response rate and between-arm difference with full and concise version of STAR and CRESS in 9 randomized controlled trials
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Conclusion: cSTAR and cCRESS responses were consistent across most of the trials. Some differences were observed
mainly driven by the definition of systemic response ; CRESS classified patients with low activity as responders even in the
absence of improvement of ESSDAI or ESSPRI. Adding RF and SGUS seemed to increase the overall responsiveness of
the STAR and CRESS.

Disclosure: R. Seror, GlaxoSmithKlein(GSK), Boehringer-Ingelheim, Janssen, Novartis, Amgen; G. Baron, None;
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Galapagos; M. Bombardieri, Amgen, Janssen, GlaxoSmithKlein(GSK), UCB; H. Bootsma, Novartis, Bristol-Myers
Squibb(BMS); S. Arends, None; j. gottenberg, AbbVie, Bristol Myers Squibb, Galapagos, Gilead, Lilly, MSD, Novartis,
Pfizer; B. Fisher, Servier, Galapagos, Janssen, Novartis, Bristol-Myers Squibb(BMS); W. Hueber, Novartis; J. Van
Roon, None; V. Devauchelle, Pfizer, Novartis, AbbVie/Abbott, Novartis, Bristol-Myers Squibb(BMS), Roche-Chugai,
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Background/Purpose: AUR200 targets both B cell activating factor (BAFF) and a proliferation-inducing ligand (APRIL),
which are key mediators in the pathogenesis of B cell-mediated autoimmune diseases. Dual blockade of BAFF and APRIL
is proposed to be more effective than targeting either molecule alone. AUR200 is a potent recombinant IgG4 Fc fusion pro-
tein containing a modified B cell maturation antigen (BCMA) extracellular domain for enhanced binding to BAFF and APRIL.
AUR200 is under development as a next generation therapeutic for B cell-mediated diseases.

Methods: The binding affinity (KD) and half maximal inhibitory concentration (IC50) of AUR200 against human or murine
BAFF and APRIL were determined by surface plasmon resonance (Carterra LSA, HC30M sensor chip) and competitive
ELISA, respectively. Proliferation was measured with human primary B cells or mouse splenocytes stimulated with BAFF,
APRIL or BAFF-60mer. In a therapeutic systemic lupus erythematosus (SLE) study, NZBxNZW F1 mice, randomized by
body weight and proteinuria scores, were treated by weekly subcutaneous (SC) injections of AUR200 (1, 3 or 10 mg/kg)
from 28 to 34 weeks of age. Urine protein (Albustix® strips) was scored weekly. At week 34, serum antibodies and cytokines
were measured by ELISA. Kidneys were formalin-fixed, stained with hematoxylin and eosin, and scored by a board-certified
veterinary pathologist. In another study, nonhuman primates (cynomolgus monkeys) received either a single dose (1 mg/kg,
SC) or weekly doses (5, 20 or 80 mg/kg, SC) of AUR200 for 4 weeks. Serum immunoglobulins and PBMC B cells were mea-
sured. Statistical analyses were performed using one-way ANOVA with Dunnett’s multiple comparison test (GraphPad
Prism v9.2).

Results: AUR200 binds human BAFF and APRIL with high affinity and reduces BAFF and APRIL-costimulated proliferation of
human primary B cells and mouse splenocytes. AUR200 is more potent than transmembrane activator and calcium-modulating
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cyclophilin ligand interactor (TACI)-Fc fusion proteins with similar mechanisms of action (Figure 1). When administered therapeu-
tically in a SLE mouse model, AUR200 significantly improved survival at all doses tested and reduced both proteinuria and his-
tological markers of renal damage. At all doses tested, AUR200 significantly decreased IFNγ and IL-17A, both T cell cytokines,
and dose-dependently reduced anti-dsDNA autoantibodies. A single subcutaneous dose of AUR200 in cynomolgus monkeys
suppressed peripheral B cells while weekly dosing over 4 weeks resulted in sustained reductions in all serum immunoglobins.
Over the month of dosing, AUR200 remained well-tolerated with no adverse findings at any of the doses tested.

Conclusion: AUR200 is a BCMA-IgG4 Fc fusion protein currently in preclinical development. AUR200 demonstrates best in
class binding affinity to both BAFF and APRIL due to the engineered modifications to the BCMA binding pocket. In a mouse

Figure 1. AUR200 potently neutralizes BAFF and APRIL. The binding affinity (KD) of AUR200 against human or murine BAFF and APRIL, deter-
mined by surface plasmon resonance (A). The half maximal inhibitory concentration (IC50) of AUR200 against human or murine BAFF and APRIL,
determined by competitive ELISA (B). NS, no signal.
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model of SLE, AUR200 dosed therapeutically reduced several markers of disease activity and improved overall survival.
AUR200 was well-tolerated, in both mouse and cynomolgus monkeys, with no adverse effects. These data highlight the
potential utility for AUR200 in the treatment of autoimmune diseases.

Disclosure: S. Morales, Aurinia; J. Cross, aurinia pharmaceuticals; R. Huizinga, Aurinia Pharmaceuticals.
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Background/Purpose: Ectopic lymphoid structures can develop in rheumatoid arthritis (RA) synovial tissue, but the precise
pathways of B cell activation and selection are not well understood. Here, we use single cell RNA-sequencing (scRNA-seq)
to better understand B cell receptor (BCR) repertoire differences and relationships both across cellular subsets and between
tissue compartments in RA.

Methods:We sorted B cells from synovial tissue biopsies (n = 12) and matched peripheral blood samples (n = 10) to obtain
paired scRNA-seq and repertoire (BCR) information from captured cells. After filtering low-quality cells and performing an ini-
tial round of clustering, B cells were identified and characterized. Analysis of cluster-specific markers and reference mapping
were utilized to define the cell subpopulations present. Paired BCR information for each cell was incorporated, and the over-
lap, diversity, and clonal expansion were calculated using the IGH CDR3 to define clonal families. We also analyzed somatic
hypermutation (SHM) and immunoglobulin isotype usage.
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Results: After applying QC, 27,869 B cells were captured across all samples with > 80% of B cells having BCR information.
Clustering of B cells identified 10 populations including multiple naïve-like (varying in IgD expression), memory, activated
(Nur77+), age-associated B cells (ABCs), plasmablast and plasma cells. We observed 5-20 fold synovial enrichment of acti-
vated B cells and plasma cells whereas naïve-like clusters are predominant in the blood. ABCs and Activated B cells in the
synovium had 0.5-1.2 percentage point higher SHM compared to PBL (p< 0.002). In every subject, we observed substantial
clonal expansion in both the synovium and peripheral blood, as well as clones shared between these tissues, though most
clones tended to segregate by tissue source. Sub-populations had more expanded clones in the synovium than periphery.
Naïve B cells exhibited fewer expanded clonotypes than non-naïve populations. There was clonal sharing across multiple
sub-populations, including between IgG and IgA plasma cells, and ABCs with Activated, Plasma and Memory B cells.

Conclusion: Our data demonstrate the value of integrating gene expression and repertoire data for the study of B cell
responses in RA synovial tissue and provide evidence of in situ selection. Together, our findings suggest in situ differentiation
of selected B cell clones and trafficking of these expanded clones between blood, synovial, and mucosal tissues.

Disclosure: A. Wagner, None;N. Meednu, None;G. Dunlap, None; F. Zhang, None; A. Jonsson, Amgen;K.Wei, Gil-
ead sciences, Mestag, nanoString, 10X Genomics; A. Ben-artzi, None; L. Forbess, None; L. Geraldino-Pardilla,
None; D. Horowitz, None; L. Hughes, None; A. Mandelin, AbbVie, Pfizer, Bristol-Myers Squibb(BMS), Horizon, CVS
Caremark; K. Salomon-Escoto, None; D. Tabechian, None; E. DiCarlo, None; E. Gravallese, New England Journal
of Medicine, Textbook Rheumatology, AMN healthcare, CVS, American Well Corporation, Cerner Corp; B. Boyce,
None; C. Ritchlin, UCB, AbbVie, Eli Lilly, Pfizer Inc, Novartis, Janssen, Bristol-Myers Squibb; J. Lederer, VeloceBio,
LLC, Alloplex Biotherapeutics, Inc; M. McGeachy, None; P. Gregersen, None; P. Utz, None; W. Robinson, None;
H. Maecker, None; J. James, Bristol-Myers Squibb(BMS), AstraZeneca, Novartis, Progentec Biosciences;
J. Guthridge, None; H. Perlman, Janssen, kininska, exagen, LEK consultating, Guidepoint; J. Bathon, None;
S. Goodman, Novartis, UCB; G. Firestein, Eli Lilly; D. Boyle, None; S. Bridges, Jr., Bristol Myers Squibb; K. Deane,
Werfen; V. Holers, Janssen; L. Moreland, None; A. Filer, None; C. Pitzalis, AbbVie/Abbott, Astellas, Astra-Zeneca/
MedImmune, BMS, CelGene, Grunenthal, GSK, Johnson/J&J, Kiniksa, MSD, Pfizer, Sanofi, Roche/Genentech/Chugai,
UCB; V. Bykerk, Amgen, Bristol-Myers Squibb(BMS), Genzyme, Brainstorm, Gilead, Regeneron, UCB, Pfizer, Sanofi,
Aventis; L. Donlin, None; S. Raychaudhuri, Mestag, Inc, Rheos Medicines, Janssen, Pfizer, Biogen; M. Brenner,
GSK, 4FO Ventures, Mestag Therapeutics; A. RA/Lupus, None; D. Rao, Janssen, Merck, Bristol-Myers Squibb, Sci-
pher Medicine, HiFiBio, Inc., AstraZeneca, Pfizer; A. McDavid, None; J. Anolik, None.
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Background/Purpose: Systemic lupus erythematosus (SLE) is an autoimmune disease characterized by various autoanti-
bodies. In particular, targeting autoreactive B cells could be a promising therapy with minimal adverse effects and depen-
dence on corticosteroids. Some phenotypically distinct B cell populations including IgD-, CD27-, CD11c+, and CXCR5lo

double negative 2 (DN2) B cells, are expanded in lupus peripheral blood. DN2 B cells, which includes autoreactive B cells
capable of differentiating into antibody secreting cells (ASCs), exhibit high intracellular expression of T-bet. Aiming to identify
therapeutic targets in SLE, we found that phospholipase D4 (PLD4) is expressed on the surface of most plasmacytoid den-
dritic cells (pDCs) and less on the surface of B cells in healthy donors (HDs). PLD4 is believed to be an endolysosomal nucle-
ase that regulates signals of toll-like receptors(TLRs) 7,8, and 9. We aimed to investigate the surface expression of PLD4 on
B cells in SLE and to test PLD4+ B cells as a possible target for SLE treatment.

Methods: We developed monoclonal antibodies against PLD4. Flow cytometry was used to analyze PLD4 expression on
several populations among peripheral blood mononuclear cells (PBMCs) from individuals with SLE (n = 40) and HDs
(n = 11) classified by CD19, CD3, CD14, CD16, CD303, IgD, CD27, CD38, CD43, CD11c, and CXCR5. All SLE patients

The prevalence of PLD4+ B cells in CD19+ B cells was compared between individuals with SLE and healthy donors. SLE showed significant
expansion of PLD4+ blasts.

Representative figures of flowcytometry on SLE B cells. A) “PLD4+ blasts” expanded in SLE are as large as plasmablasts, but include few plasma-
blasts. B) PLD4+ blasts are mostly composed of DN2 B cells. C) The frequencies of DN2 and PLD4+blasts are significantly correlated.
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met ACR 1997 classification criteria. The prevalence of PLD4+ CD19+ B cells was compared between individuals with SLE
and HDs, and their correlation with disease status was assessed. Furthermore, we investigated the intracellular expression
of T-bet in SLE PLD4+ B cells. Certain compartments of B cells were isolated for culture to test their abilities to differentiate
into ASCs by ELISpot.

Results: Among PBMCs, PLD4 was expressed only on pDCs and B cells. The ratio of PLD4+ CD19+ B cells to the whole
CD19+ B cells was significantly higher in individuals with SLE than in HDs (mean ± SEM%, 11 ± 1.2% in SLE vs 2.1
± 0.37% in HD, P < 1.0×10-6). In terms of cell size represented on forward scatter area density plot (FSC-A,) a subset of
PLD4+ B cells was comparable to CD38+ CD43+ plasmablasts. We considered PLD4+ large B cells as distinct blastic B cell
populations and named them “PLD4+ blasts.” Up to 90% of PLD4+ blasts were CD11c+ and CXCR5lo DN2, but few were
plasmablasts. The frequencies of PLD4+ blasts significantly correlated with those of DN2 (spearman = +0.79, P < 1.0
× 105). When divided into four compartments by PLD4 and FSC-A (PLD4+/- and blast/small), PLD4+ blasts were exclusively
and highly positive for intracellular T-bet expression ( >75% in PLD4+ blast, < 50% in the other compartments, n = 2). In
some cases of new-onset SLE, PLD4+ blasts significantly decreased after immunosuppressive therapy (5.0% vs 2.0%,
P < 1.0×104, paired t-test). Finally, when sorted and cultured in vitrowith TLR 7 or 9 ligands, PLD4+ blasts differentiated into
ASCs secreting comparable or higher levels of IgG than whole CD19+ B cells.

Conclusion: PLD4+ B cells are expanded in SLE and those blastic highly overlap with DN2. Targeting cell surface PLD4
could be a novel therapeutic strategy for SLE.

Disclosure: K. Yasaka, None; T. Yamazaki, SBI Biotech Co., Ltd.; H. Sato, None; T. Shirai, None; H. Fujii, None;
T. Ishii, None; H. Harigae, None.

The prevalence of PLD4+ blasts was measured before and after immunosuppressive treatment in 11 new-onset SLE Patients. PLD4+ blasts sig-
nificantly decreased by treatment.
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Background/Purpose: Classification of Sjögren’s disease (SjD) requires either Ro/SS-A autoantibodies or minor salivary
gland biopsy positive for focal lymphocytic infiltrates. Up to 40% of SjD cases lack Ro autoantibodies. Here we used human
proteome arrays to identify autoantibodies in Ro antibody negative SjD.

Methods: A discovery dataset was generated by testing SjD salivary gland plasmablast-derived monoclonal antibody pools
(n=83 mAbs in 14 pools), stimulated parotid saliva (n=11 SjD), and plasma (n=30 SjD, n=15 HC) on human proteome arrays
containing 15,500-19,500 proteins. A validation dataset was generated by testing plasma and stimulated parotid saliva from
additional SjD cases (n=46 anti-Ro+, n=50 anti-Ro–), HC (n=42), and other disease (OD) controls (n=54) on custom arrays
containing 150 proteins. For each protein, the mean + 3SD of the HC value was used as the threshold for positivity. Differ-
ences from HC were determined by Fisher’s Exact test at p< 0.1 and by random forest machine learning and receiver oper-
ative curve (ROC) analysis, using 2/3 of the validation dataset to train and 1/3 of the validation dataset to test the ability of the
model to assign subject status. Select proteins were additionally validated by capillary Western blot. Relationships among
antigens were explored using STRING interactome analysis.

Results: Ro+ SjD parotid saliva contained antibodies binding to Ro60, Ro52, La/SS-B, and muscarinic receptor 5 (MR5).
SjD plasma contained 13 novel autoantibody specificities, 11 of which were detected in both discovery and validation data-
sets. Binding to ³1 of the novel antigens identified 41% of Ro+ SjD cases and 54% of Ro– SjD cases. ROC analysis using
binary (positive/negative) data and excluding binding to the canonical Ro60, Ro52 and La antigens showed ROC area under
the curve (AUC) of 0.79 (95% CI 0.64-0.93) for distinguishing Ro– SjD cases from HC. Non-canonical autoantibodies could
also distinguish Ro+ SjD cases (AUC 0.63, 95% CI 0.65-0.67) but not OD cases (AUC 0.37, 95% CI 0.31-0.31) from
HC. STRING interactome analysis filtered on pathways including ³2 novel antigens identified leukemia cell, ubiquitin medi-
ated proteolysis, antiviral defense, and cytosolic DNA sensing as possible pathways targeted by the autoimmune response
in Ro– SjD.

Conclusion:We have identified novel antigenic targets of the autoantibody response in SjD that may be useful for identifying
a substantial proportion of Ro seronegative SjD cases without a lip biopsy.

Disclosure: S. Longobardi, None; C. Lopez-Davis, None; B. Khatri, None; C. Georgescu, None; C. Lawrence,
None; A. Rasmussen, None; L. Radfar, None; R. Scofield, None; R. Axtell, Progentec, EMD-Serono; G. Pardo,
Bristol-Myers Squibb(BMS), Celgene, AbbVie/Abbott, Genentech, Janssen, Novartis, Roche; J. Wren, None;
K. Koelsch, None; J. Guthridge, None; J. James, Bristol-Myers Squibb(BMS), AstraZeneca, Novartis, Progentec Bio-
sciences; C. Lessard, Janssen; A. Farris, Janssen.
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Background/Purpose: Lifestyle and genetic factors have been independently related to incident gout risk. However, it
remains unknown whether the genetic risk of gout is affected by adherence to an overall healthy lifestyle. We aimed to pro-
spectively investigate to what extent a healthy lifestyle can counteract genetic predisposition to gout.

Methods: We analyzed data from 18,244 women from the Nurses’ Health Study (NHS) and 10,175 men from the Health
Professionals Follow-up Study (HPFS). Genetic risk of gout was quantified based on 114 urate-associated SNPs (Tin
et al., 2019) and categorized as low (lowest tertile), intermediate (middle), and high (highest tertile). Lifestyle data were col-
lected by validated food frequency and other questionnaires, and updated every 2-4 years. Healthy lifestyle factors included
high adherence to the Dietary Approaches to Stop Hypertension (DASH) (DASH score in the highest quintile), no diuretic
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use, regular physical activity (≥ 10 MET-hours per week), normal body mass index (≤ 25 kg/m2), no smoking, and
no/moderate alcohol consumption (≤ 15 g per day). Adherence to a healthy lifestyle was categorized into three levels
according to the number of healthy lifestyle factors: unfavorable (0 or 1), intermediate (2, 3, or 4), and favorable (5 or 6). Rel-
ative excess risk due to interaction (RERI) was used as the index of additive interaction.

Results:We documented 1,360 cases of incident gout in the NHS (women) and 1,044 cases in the HPFS (men). Compared
with low genetic risk, multivariable-adjusted hazard ratios (HRs) and 95% confidence intervals (CIs) of incident gout were
1.53 (1.32 to 1.78) for intermediate and 2.30 (2.00 to 2.64) for high genetic risk in women, and 1.67 (1.40 to 1.99) for inter-
mediate and 2.63 (2.23 to 3.10) for high genetic risk in men. Compared with favorable lifestyle, HRs and 95% CIs of incident
gout were 2.42 (1.92 to 3.03) for an intermediate and 5.73 (4.43 to 7.41) for an unfavorable lifestyle in women, and 1.81 (1.49
to 2.20) for an intermediate and 3.68 (2.79 to 4.85) for an unfavorable lifestyle in men (Figure 1).

Those at high genetic risk with an unfavorable lifestyle had approximately 9 times higher risk of incident gout than those in the
lowest-risk category (i.e., low genetic risk with a favorable lifestyle) (HR 9.10 [5.77 to 14.37] in women and 8.71 [5.09 to
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14.91] in men). However, among those at high genetic risk but adherent to a favorable lifestyle, the risk was 7-fold lower in
women (HR 1.36 [0.79 to 2.34]) and 3-fold lower in men (HR 2.62 [1.57 to 4.39]) (Figure 2 and Table 1). There was signif-
icant additive interaction in women (RERI = 5.06 [95% CI, 2.32 to 7.79], P for additive interaction < 0.001) (Table 1).

Conclusion: In two large population-based cohorts of US women and men, genetic predisposition and an unhealthy lifestyle
were individually and synergistically associated with a higher risk of incident gout. Among participants at intermediate and
high genetic risk, a favorable lifestyle may counteract the majority of gout risk conferred by genetics, similar to coronary dis-
ease (Khera et al., NEJM, 2016) or type 2 diabetes (Ding et al., 2020). Our findings highlight the importance of adherence to a
healthy lifestyle for gout prevention as well, especially in people genetically predisposed.

Disclosure: K. Lin, None; N. McCormick, None; L. Lu, None; a. johi, Regeneron; C. Yokose, None; H. Choi, Horizon,
Allena, LG, Protalix.
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Background/Purpose: Antioxidants and vitamins present in unprocessed foods may protect against development of sys-
temic lupus erythematosus (SLE) whereas ultra-processed foods (UPFs) remove these nutrients, adding stabilizers and
emulsifiers, and may thus increase SLE risk. We assessed the association of UPF intake and SLE incidence in two cohorts
of women with more than 20 years of follow-up.

Methods: We included 78,911 women in the Nurses’ Health Study (NHS) followed from 1984 to 2010 and 91,079 women
in NHS II followed 1991 to 2015. Diet was assessed using a validated semi-quantitative food frequency questionnaire and
the NOVA food classification system was used to categorize food intake and quantity into UPF. UPFs are ready-to-eat
industrial formulations that normally contain added flavors, and cosmetic additives (e.g. sugar-sweetened beverages, muf-
fins, bagels, candies, salad dressing, and processed meat). Participants who reported new doctor-diagnosed connective
tissue disease (CTD) including SLE on one of the two-year medical assessment follow-ups completed the Connective Tissue
Disease Questionnaire and cases were confirmed on medical record review. Time-varying Cox regression models were
used to estimate the hazard ratios (HR) and 95% confidence intervals (CI) for incident SLE. UPF intake, assessed as number
of servings/day in tertiles, was the exposure. Models were adjusted for age, race, cohort, total energy intake, household
income, smoking, body mass index (BMI in kg/m2), physical activity, age at menarche, oral contraceptive, multivitamin,
and menopausal hormone status. We investigated effect modification by BMI in stratified models.

Results: Mean age at baseline was ~50 years old in NHS and ~36 years old in NHSII. (Table 1) Participants were predom-
inantly White (90-95%). In the pooled analysis of NHS and NHSII, 200 cases of SLE were identified over 26 years follow-up in
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NHS and 24 years in NHSII. After multivariable adjustment, risk was higher in the 3rd than 1st UPF intake tertile (HR 1.45,
95%CI 1.03 - 2.05, p 0.03). For positive dsDNA SLE risk, the risk was also higher 1st vs. 3rd tertile (HR 1.62, 95%CI 0.98 -
2.69, p 0.05) (Table 2). Participants with BMI ≥ 25 kg/m² had higher SLE risk in the 3rd vs. 1st tertile of UPF intake serv-
ings/day (HR 1.66, 95% CI 1.03 -2.67, p 0.02) than among those with lower BMI (Figure 1).

Conclusion:Women in the highest tertile of cumulatively updated dietary UPF intake/day were at almost 50% greater risk of
developing SLE compared to women in the lowest tertile of UPF daily intake. In addition, elevated SLE risk associated with
high UPF intake was more significant among participants with overweight and obesity than among those with normal BMI.
These novel findings deserve further study.

Disclosure: S. Rossato, None; C. Lo, None; M. Barbhaiya, None; J. Sparks, Bristol Myers Squibb, AbbVie/Abbott,
Amgen, Boehringer Ingelheim, Gilead, Inova Diagnostics, Janssen, Optum, Pfizer; N. Khandpur, None; S. Malspeis,
None; K. Yoshida, None;W. Willett, None; K. Costenbader, Eli Lilly, Janssen, Amgen, AstraZeneca Pharmaceuticals
LP, GlaxoSmithKline(GSK), Gilead, Exagen, Neutrolis, Cel-Sci, Alkermes.
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Background/Purpose: Hydroxychloroquine (HCQ) is a well-established conventional synthetic DMARD for many rheuma-
tologic conditions. While generally believed to be safe, HCQ use is associated with a wide range of adverse effects with little
knowledge of their true frequency. We set out to define the incidence and estimate the risk of known adverse events utilizing
a large longitudinal database.

Methods: HCQ utilization was defined by retrospectively assessing pharmacy dispensing data for patients 18 years of age
and older within the Department of Defense Military Health System between January 1, 2011 to December 31, 2019.
Patients were grouped into the HCQ or non-HCQ cohort and assigned a rheumatology indication as stated below. All anal-
yses were stratified by sex. Propensity score (PS) matching (1:1) was used to create study cohorts balanced on baseline
covariates, including indication. Poisson regression modeling was used to estimate the relative risk of multiple outcomes
after exposure to HCQ.

To control for confounding due to indication, a systematic algorithm was used to assign rheumatologic HCQ indication
based on ICD-9/10 diagnostic codes assessed in claims data between January 1, 2010 to December 31, 2019. Patients
with diagnostic codes for a single rheumatologic condition were assigned that condition for HCQ indication. If a patient
had diagnostic codes for more than one rheumatologic condition, the indication with the most diagnostic codes was used
as the defined HCQ indication. If one of the conditions was Sjögren’s, then the condition other than Sjögren’s’ ,
e.g., rheumatoid arthritis, was assigned as the HCQ indication no matter the count of diagnostic codes. Systemic lupus ery-
thematosus (SLE) took precedence when diagnostic codes for both SLE and discoid lupus were present.

Figure 1. The proportions of rheumatology indications for HCQ represented in the PS-matched cohorts. Male patients represented in red
(n=20,250) and Female patients represented in blue (n=88, 234).
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Results:Within the study cohort, there were 44,117 female and 10,125 male patients with HCQ utilization. All HCQ patients
were matched to non-HCQ patients to create both a female (n=88,234) and a male (n=20,250) matched cohort. The mean
age of the matched female cohort was 55.8 years (sd 16.6) and male cohort was 60.8 years (sd 16.0). RA and SLE were the
most prevalent indications for HCQ in both cohorts (Figure 1). The incidence of adverse outcomes varied within and between
the cohorts. In both the female and male cohorts, HCQ exposure was associated with an increase risk in multiple outcomes
with varying magnitudes by outcome and by sex (Table 2). One of the largest increase in risk was seen in toxic retinopathy for
both the female and male patients (aRR 1.41, 95% CI 1.30, 1.48,p< .0001; aRR 1.39, 95% CI 1.25, 1.66, p< .0001; respec-
tively) .Most commonly reported adverse events were found to occur in low, but statistically significant, rates (Table 2).

Conclusion: This uniquely large cohort of HCQ users reveals a relatively low incidence of previously described adverse
events suggesting that the benefits of HCQ use outweigh the risks. In both men and women, the highest risks were for ret-
inopathy and skin conditions highlighting the importance of regular ocular and dermatologic screening. Future studies will
assess duration of HCQ use and timing of adverse events to further elucidate the safety profile of this vital treatment for rheu-
matology patients.

Disclosure: T. Rush, None; R. Robbins, None; A. Collamer, None; J. Edison, None.

Table 1. Relative Risk of Outcomes Associated with HCQ Utilization among PS-matched, Adult Rheumatology Patients in the DoD MHS Data-
base; Jan 01, 2011 − Dec 31, 2019
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Background/Purpose: Approximately 40% of adult patients with SLE develop LN, which can lead to end-stage kidney dis-
ease (ESKD).1 Renal response is used in clinical trials as a measure of treatment efficacy in patients with LN; however, there
are various definitions of renal response and limited evidence to support whether it accurately predicts long-term renal out-
comes. A study using data from the Hopkins Lupus Cohort showed that a real-world modified version of the primary efficacy
renal response (mPERR; without requirement of tapering of oral steroid therapy) endpoint of the BLISS-LN study
(NCT01639339) accurately predicted long-term renal outcomes.2

This study primarily assessed the association between mPERR status at 2 years (2Y) post-biopsy-proven LN and long-term
renal survival (no ESKD or death) among patients with LN from the University of Toronto Lupus Cohort (TLC) database, a
prospective, longitudinal cohort of patients with SLE.

Figure 1. Probability of long-term renal survival among patients who achieved mPERR (red) and those who did not achieve mPERR (blue) at 2Y
post-biopsy. Follow-up period is the time after mPERR assessment (year 0 in the figure is 2Y post-biopsy). Beyond year 15, patient sample sizes
were small so should be interpreted with caution.
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Methods: This retrospective observational study (GSK Study 212866) used data from eligible adult patients with biopsy-
proven class III, IV, V, III/V, or IV/V LN within the TLC. Patients were followed up from 2Y post-biopsy until censoring. Primary
and secondary endpoints included the associations of mPERR status with long-term renal survival, and survival without
moderate/severe chronic kidney disease (CKD; defined as absence of ≥2 new, consecutive eGFR < 60 ml/min/1.73 m2

occurrences recorded ≥3 months apart).

Patients were classified as mPERR or no mPERR at 2Y post-biopsy. mPERR was defined as proteinuria ≤0.7 g/24 h and an
estimated glomerular filtration rate (eGFR) ≤20% below biopsy value or ≥60 ml/min/1.73 m2. Long-term renal survival was
defined as the absence of ESKD (defined as eGFR < 30 ml/min/1.73 m2, dialysis, or transplant) or death, assessed during
the follow-up period. Kaplan-Meier plots and log-rank tests were used to compare survival outcomes by mPERR status.

Results: In total, 179 patients were included in the ESKD analysis, with a mean (standard deviation) age of 34.2 (11.3) years
at biopsy; class IV LN was the most frequent (n=66, 36.9%). At 2Y post-biopsy, 128 (71.5%) patients achieved mPERR,
while 51 (28.5%) did not. Achieving mPERR was associated with an increased likelihood of long-term renal survival versus
not achieving mPERR (p=0.0130; Figure 1).

For long-term survival without moderate/severe CKD analysis, 154/179 patients were included; 25 had moderate/severe
CKD prior to 2Y post-biopsy and were excluded. At 2Y post-biopsy, 110 (71.4%) patients achieved mPERR, while
44 (28.6%) did not. Achieving mPERR was associated with an increased likelihood of long-term survival without moder-
ate/severe CKD versus not achieving mPERR (p< 0.0001; Figure 2).

Conclusion: Achieving mPERR at 2Y post-biopsy was associated with improved long-term renal survival and survival with-
out moderate/severe CKD. This adds to the existing body of evidence that mPERR status is a suitable predictor of long-term
renal outcomes within different patient populations and validates the need for sustained response to therapy.

Funding: GSK

Figure 2. Probability of long-term survival without moderate/severe CKD among patients who achieved mPERR (red) and those who did not
achieve mPERR (blue) at 2Y post-biopsy. Follow-up period is the time after mPERR assessment (year 0 in the figure is 2Y post-biopsy). Beyond
year 15, patient sample sizes were small so should be interpreted with caution.
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Background/Purpose: Previous studies on the association of dermatomyositis (DM) with cardiovascular (CV) disease have
used combined idiopathic inflammatory myositis cohorts, included only non-United States (US) cohorts, included only inpa-
tients, or have not included matched controls. We aimed to describe the burden and timing of CV disease in a demograph-
ically and geographically diverse sample of inpatients and outpatients with DM in the US.

Table 1. All of Us Database Diagnosis Search Terms.
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Methods: We performed a nested, matched, case-control analysis based on diagnostic coding in the All of Us Registered
Tier Dataset v5 (Table 1). We used nearest neighbor propensity score matching to select for age-, sex-, race-, and
ethnicity-matched controls for each DM case. We compared CV comorbidities and their dates of diagnosis between cases
and controls using Pearson’s chi-squared test or Fisher’s exact test for categorical variables and the unpaired t-test for con-
tinuous variables. A multivariable conditional logistic regression model was built by including comorbidities with significance
of P < 0.1 in univariable analysis, followed by backward elimination of comorbidities with a significance of P > 0.1 or with evi-
dence of collinearity. A sensitivity analysis was performed that excluded DM cases with comorbid systemic lupus

Table 2. Demographic and clinical characteristics of DM cases versus age-, sex-, race-, and ethnicity-matched controls in All of Us.
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erythematosus (SLE), rheumatoid arthritis, psoriasis, or systemic sclerosis.

Results: Of the 214,206 All of Us participants with electronic health record data, we identified 248 DM cases and 992 con-
trols (Table 2). The mean follow-up time for DM cases was 7.1 ± 4.8 years. Compared to controls, DM cases were signifi-
cantly associated with 14 of 14 tested CV comorbidities in univariable analysis: atrial fibrillation (AF), cerebrovascular
disease (CVD), chronic kidney disease (CKD), chronic obstructive pulmonary disease, coronary artery disease, deep vein
thrombosis, heart failure, hyperlipidemia, hypertensive disorder (HTN), myocardial infarction, peripheral artery disease, pul-
monary embolism, type 2 diabetes (T2D), and valvular heart disease (VHD). Aside from HTN, which was diagnosed on aver-
age 3.6 years earlier in the DM cohort, comorbidities were diagnosed at similar ages between cases and controls. In
multivariable analysis, CKD, CVD, T2D, and VHD remained significantly associated with DM (Table 3). In the sensitivity anal-
ysis, 154 cases and 616 controls were identified. Univariable analysis results were similar except AF was not a significant
association. In multivariable analysis, CKD, T2D, and VHD remained significantly associated; the odds ratio for CVD was
2.11 (p = 0.086).

Conclusion: This study found an association between DM and T2D, which has been previously reported. Unique to this
study is the strong association of DM with CKD and with VHD, which remained significant in multiple multivariable models.
Elevated risk of CV disease has been established in chronic inflammatory states such as SLE. This study shows a similar
association between CV disease and DM. It is necessary to establish if treatment of DM decreases risk of CV disease, as
is the case in the treatment of other rheumatologic diseases. Our study is limited by ascertainment of diagnoses using elec-
tronic health records and a lack of data on clinical features of DM.

Disclosure: J. Shah, None; K. Shah, None; D. Mazori, None; A. Caplan, None; E. Hejazi, None; A. Femia, None.

Table 3. Association of comorbidities with DM versus age-, sex-, race-, and ethnicity-matched controls as assessed by conditional logistic regres-
sion.

3255



Abstract Number: 1638

Epidemiology of Rheumatoid Arthritis and Rheumatoid Arthritis-
Interstitial Lung Disease in the Veterans Health Administration from
2004 to 2018

Benjamin Fletcher1, Punyasha Roul2, Yangyuna Yang3, Brian Sauer4, Jorge Rojas5, Grant Cannon6, Joshua Baker7, Ted
Mikuls8 and Bryant England3, 1University of Nebraska Medical Center, Omaha, 2UNMC, Omaha, NE, 3University of
Nebraska Medical Center, Omaha, NE, 4Salt Lake City VA/University of Utah, Salt Lake City, UT, 5George E. Wahlen
Department of Veterans Affairs Salt Lake City Health Care System, Salt Lake City, UT, 6Salt Lake City VA, Salt Lake city,
7University of Pennsylvania and Corporal Michael J. Crescenz VA Medical Center, Philadelphia, 8Division of
Rheumatology, University of Nebraska Medical Center, Omaha, NE

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: Abstracts: Epidemiology and Public Health I: Risk Factors and Outcomes
Session Type: Abstract Session
Session Time: 9:00AM–10:30AM

Background/Purpose: Epidemiologic studies estimating RA prevalence and incidence have primarily been conducted in
populations where the majority of RA patients are women. Because of phenotypic differences in RA between men and
women that include a higher frequency of extra-articular features (e.g. RA-interstitial lung disease [RA-ILD]) in men, precise
epidemiologic estimates in male predominant populations are also needed. The Veterans Health Administration (VHA) is
the largest integrated healthcare system in the U.S. and serves a male predominant population. The purpose of this study
was to characterize the epidemiology of RA and RA-ILD within the VHA from 2004 to 2018.

Methods: We queried national VHA data within the Corporate Data Warehouse from 2000 through 2018 for RA and ILD
diagnostic codes, provider specialty and specialty diagnoses, DMARD fills, and RA autoantibody status. Previously validated
prevalent and incident RA algorithms ( >90% PPV) as well as ILD algorithms ( >75% PPV) were applied to national VHA data
to estimate the epidemiology of RA and RA-ILD between 2004-2018, excluding the years 2000-2003 to avoid misclassifica-
tion of incident/prevalent disease due to recent adoption of the electronic health record. The incidence and prevalence of RA
among individuals receiving VHA care as well as the incidence and prevalence of ILD among RA patients were estimated
annually with 95% CI calculated using the Wald interval. Using 2018 data, estimates were performed among subgroups
defined by gender, age, race, and ethnicity. In sensitivity analyses, we estimated the prevalence of RA and RA-ILD using var-
iations of RA and RA-ILD algorithms with greater sensitivity.

Results: During our study window, we identified 68,280 patients with RA and 4,301 patients with RA-ILD. From 2004 to
2018, the annual RA prevalence in the VHA increased from 0.41% to 0.67% while disease incidence remained stable (range
54 to 75 per 100,000 person-years) (Figure 1A-B). Among RA patients, RA-ILD annual prevalence increased from 1.71% to
4.48% and incidence similarly increased from 34 to 97 cases per 10,000 person-years over the same period (Figure 1C-D).
Sensitivity analyses with more sensitive RA and RA-ILD algorithms estimated a modestly higher disease prevalence (0.76%
RA, 4.88% RA-ILD) in 2018. In subgroup analyses, RA prevalence was higher in females than males (0.95% vs 0.64%) and
highest amongst patients aged 60-79 years (0.93%) and reporting White non-Hispanic race and ethnicity (0.72%) (Table 1).
RA-ILD was more prevalent in males than females (4.81% vs 2.53%) and among patients over the age of 60 years (Table 1).

Conclusion: Within the VHA from 2004 to 2018 the incidence of RA was stable while prevalence gradually increased, per-
haps reflecting improvements in survival that have been reported in RA cohorts. The estimated prevalence of RA in males
was higher in the VHA than other RA cohorts and may be related to differences in environmental exposures (e.g. smoking,
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Table 1. Prevalence and incidence of rheumatoid arthritis and rheumatoid arthritis-associated interstitial lung disease among US veterans by gen-
der, age, race, and ethnicity in 2018
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military related). While the rising prevalence and incidence of RA-ILD could result from improved disease awareness and
screening, it also indicates that the burden of RA-ILD likely remains underestimated in this population.

Disclosure: B. Fletcher, None; P. Roul, None; Y. Yang, None; B. Sauer, None; J. Rojas, None; G. Cannon, None;
J. Baker, Bristol Myers Squibb, Pfizer, CorEvitas LLC, Burns-White, LLC, RediTrex; T. Mikuls, Gilead Sciences,
Bristol-Myers Squibb, Horizon, Sanofi, Pfizer Inc; B. England, Boehringer-Ingelheim.
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Background/Purpose: Knee osteoarthritis (OA) is a common joint disorder associated with pain, disability, and joint dam-
age. There remains a large unmet need for treatments that are safe and efficacious for treatment of signs and symptoms
and structure modification. Lorecivivint (LOR), a novel intra-articular (IA) CLK/DYRK inhibitor that modulates Wnt and inflam-
matory pathways, has previously appeared safe and demonstrated patient-reported outcome (PRO) improvements com-
pared with placebo (PBO) and maintenance of medial joint space width (mJSW). The safety and efficacy of LOR was
evaluated in a 56-week trial (OA-11, NCT03928184) utilizing PRO and radiographic outcomes.

Methods: Participants were randomized 1:1 to receive a single IA injection of 2 mL 0.07 mg LOR (n=249) or vehicle PBO
(n=252). Enrolled participants had ACR-defined (clinical and radiographic) knee OA, Kellgren-Lawrence (KL) grades 2-3,
and Pain Numeric Rating Scale (NRS) [0-10] ≥4 and ≤8 in the target knee and < 4 in the contralateral knee. To enrich for par-
ticipants who may show structural progression, OA-11 allowed BMI up to 40 and restricted enrollment to those with base-
line mJSW [1.5-4.0] mm. Primary endpoint was change from baseline in Pain NRS at week 12. Additional outcomes
included change from baseline in WOMAC Function [0-100], WOMAC Pain [0-100], Patient Global Assessment (PtGA)
[0-100], and mJSW. Adverse events (AEs) were collected throughout the trial. Change from baseline was estimated using
a mixed-effects model for repeated measures with treatment group, week, treatment×week, and baseline as covariates.

Results: 501 participants (mean age 60.9 ± 8.3 years, BMI 31.5 ± 4.7 kg/m2, female 65.5%, KL2 51.5%, 67.7% bilaterally
symptomatic, mean baseline mJSW 2.61±0.72 mm) enrolled. The trial did not meet its primary endpoint. At week
12, change from baseline in Pain NRS was LOR -2.20 ± 2.20 vs. PBO-2.58 ± 2.24,NS. There were no meaningful treatment
effects observed between LOR and PBO in any FAS PROs. Despite enrichment for progression, neither group showed
mJSW narrowing over 52 weeks, PBO -0.07 ± 0.50 vs. LOR -0.10 ± 0.52, NS. 307 AEs were reported in 127 PBO
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participants and 311 AEs were reported in 136 LOR participants. There were 15 SAEs in 12 LOR and 19 SAEs in 13 PBO;
no SAEs were deemed treatment related.

Conclusion: LOR appeared safe and well tolerated but did not meet the primary endpoint of change from baseline in Pain
NRS at week 12 in this trial. Multiple potential reasons for discrepancies between this and other LOR trials were identified.
These participants had the most structurally advanced disease enrolled in the program to date, with baseline mJSW
< 3 mm for 68%. As is the case with most chronic conditions, earlier intervention may be more effective, and these more
severe subjects may require higher or more frequent dosing. This trial was conducted during the COVID pandemic, and
while its impact was difficult to quantify, effects on activity levels and pain PROs in knee OA patients have been reported
(Larghi et al., Acta Biomed 2020; Endstrasser et al., ESSKA 2020). These participants are being followed for an additional
year (OA-07) to evaluate the effects of a second dose on PROs, as well as longer duration to evaluate structural progression.

Disclosure: Y. Yazici, Amgen, Biosplice;C. Swearingen, Biosplice Therapeutics, Inc;H. Ghandehari, Biosplice Ther-
apeutics, Inc.; J. Britt, Biosplice Therapeutics; i. simsek, Biosplice Inc.; M. Fineman, Biosplice Therapeutics;
S. Kennedy, Biosplice Therapeutics, Inc; J. Tambiah, Biosplice Therapeutics; T. McAlindon, Biosplice Therapeutics,
Inc, Remedium-Bio, Organogenesis, Pfizer, Kolon Tissue Gene, Seikugaku.
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Background/Purpose: Tryptophan (Trp) and its metabolites have been linked to inflammatory processes and associated
with gut dysbiosis. However, their role in osteoarthritis (OA) is unknown. We aimed to investigate Trp-derived metabolites
in hand OA (HOA), a non-weight-bearing joints model.

Methods: In 418 baseline HOA patients from the HOA “DIGICOD” cohort (85% women, mean age 66 years, mean BMI
25 kg/m2, 34% erosive HOA defined as ≥ 2 finger joints in erosive or remodelled phase, according to Verbruggen score)
(1). 18 serum Trp metabolites (belonging to Kynurenine-IDO, indole or serotonin pathways) were assessed using high-
performance liquid chromatography. Trp metabolites, metabolite-ratios (defined by a ratio between downstream and
upstream metabolites) and metabolite-pathways (defined by the sum of metabolites of each pathway) were log-normalized.
Multivariate Logistic regression adjusted on age, BMI and sex was performed and Odds Ratio (OR) were calculated between
erosive and non-erosive HOA. Secondary analyses were performed using a Spearman correlation network on hand OA
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symptoms (AUSCAN sub-scores) and physical examination. Benjamini Hochberg was applied to p-values for multiple test
correction.

Figure 1: Odds ratio analyses of Trp metabolites, Trp metabolites ratio and pathways between erosive and non-erosive hand OA, results are
adjusted on BMI, age and gender and p-values corrected for multiple- testing. 3-HAA : 3-Hydroxyanthranilic Acid 3H-KYN:
3-Hydroxykynurenine 5-HTP: 5 Hydroxytryptophan IIAA: Indole Acetic Acid IAId: Indole-3-Aldehyde IAM: Indole-3-Acetamide IDO: Indoleamine
2,3-Dioxygenase ILA: Indole-3-Lactic Acid
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Results:We identified four Trp metabolites, nine metabolite-ratios and one metabolite-pathway differentially associated with
erosive HOA (figure 1). Trp was decreased in the erosive HOA (OR 0.41 [0.24,0.70] p =0.007). The Kynurenine-IDO pathway
was significantly upregulated in erosive HOA (OR 1.64 [1.14,2.35], p = 0.025), with an increase of 3-OH-Anthranilic acid,
3-OH-Anthranilic acid/3-OH-Kynurenine and 3-OH-Kynurenine/Kynurenine ratios suggesting an enhancement of Kynureni-
nase and Kynurenine 3-mono oxygenase enzymes (OR = 1.33 [1.14,1.56] p = 0.002, OR = 1.44 [1.87,1.76] p = 0.002
OR = 1.63 [1.16,2.30], p = 0.021). In the indole pathway, Indole-3-Aldehyde was decreased in erosive HOA (OR = 0.66

Figure 2: Correlation network of Trp metabolites and hand OA symptoms. Odds ratio analyses of Trp metabolites, Trp metabolites ratio and path-
ways. 3-HAA : 3-Hydroxyanthranilic Acid 3H-KYN: 3-Hydroxykynurenine 5-HTP: 5 Hydroxytryptophan IIAA: Indole Acetic Acid IAId: Indole-
3-Aldehyde IAM: Indole-3-Acetamide IDO: Indoleamine 2,3-Dioxygenase ILA: Indole-3-Lactic Acid

Figure 3: Identification of upregulated and downregulated Trp metabolites in erosive hand OA.
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[0.50,0.88] p = 0.02) and Indoxyl-sulfate/Trp ratio was increased suggesting an enzymatic Tryptophanase activation
(OR = 1.29 [1.05,1.58], p = 0.014). Finally, in the serotonin pathway, 5-OH-Trp and 5-OH-Tryptophane/Trp ratio were sig-
nificantly increased in erosive HOA (OR = 1.43 [1.14,1.79], p = 0.01 and OR=1.52 [1.24,1.87] p = 0.002) suggesting an acti-
vation of Trp hydroxylase. Secondary analysis indicated 19 correlations between Trp metabolites and HOA symptoms and
clinical features (figure 2).

Conclusion: Metabolites of the proinflammatory pathway Kynurenine-IDO were significantly increased in erosive HOA (fig-
ure 3) and were positively correlated with HOA symptoms. These results emphasize the role of Trp metabolites distur-
bances, and thus of low-grade inflammation and gut dysbiosis, in HOA.

Disclosure: M. Binvignat, None; P. Emond, None; B. Miao, None; A. Courties, None; E. Maheu, None;
M. Kloppenburg, None; P. Richette, AbbVie, Amgen, Biogen, Bristol Myers Squibb, Celgene, Eli Lilly, Janssen, Novar-
tis, Pfizer, Roche, Sanofi-Aventis, UCB; A. Butte, Genentech, Northrup Grumman, Johnson and Johnson, Personalis,
NuMedii, Samsung, Mango Tree Corporation; E. Mariotti-Ferrandiz, None; F. Berenbaum, 4Moving Biotech;
H. Sokol, None; J. SELLAM, None.
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Background/Purpose: Pain is central to hand osteoarthritis (OA). Previous studies reported stable mean pain levels on the
short to midterm. Subgroups with different pain trajectories have previously been found in knee OA. Similar subgroups of
hand OA patients may exist. Knowledge of such subgroups may help inform decisions for treatment. Thus, we aimed to
determine and characterize subgroups with different pain trajectories over four years in patients with hand OA.

Methods: Data from the ongoing HOSTAS (Hand OSTeoArthritis in Secondary care) cohort were used, collected from con-
secutive patients at the LUMC Rheumatology outpatient clinic with primary hand OA followed for four years. Hand pain mea-
surements were collected annually from baseline using the AUSCAN pain questionnaire (range 0-20).

Associations of factors of interest and baseline AUSCAN pain were investigated with univariate linear regression.

Development of pain over time was modelled using latent class growth analysis (LCGA), which divides the cohort into sub-
groups based on pain development. The optimal model was selected based on the AIC, BIC, entropy, parsimony, clinical
interpretability and likelihood ratio test for models with n vs n-1 classes. LCGA requires ≥2 measurements per case, so par-
ticipants with 0-1 measurement were excluded.

Associations of LCGA classes with baseline demographics and factors of interest were analyzed using multinomial logistic
regression, adjusted for baseline AUSCAN pain score.
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Table 1. Association with baseline AUSCAN pain. N=484. ACR = American college of Rheumatology criteria for hand OA. BMI = Body mass index.
Married or living together vs living alone. Education level low vs mid or high. Currently working vs being unemployed or not working for medical rea-
sons. AUSCAN = Australian/Canadian osteoarthritis hand index. VAS = Visual analog scale. SF-36 = Short-form 36, with norm based scores with
a mean of 50 and SD of 10 using age and sex-specific Dutch population-based norms. MCS = mental component scale. PCS = physical compo-
nent scale. KL = Kellgren-Lawrence. HADS = Hospital Anxiety and Depression scale.

Figure 1. The three classes determined by LCGA. Each class shows the average (solid line) trajectory of the group, as well as the individual
observed pain scores (dashed lines) of the participants in that class. Time in years (0-4) on the X axis, AUSCAN pain score (0-20) on the Y axis.
From left to right, trajectories were termed high, middle and low.
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Results: Of 538 participants, 484 completed the AUSCAN at ≥2 timepoints. Included and excluded patients were compa-
rable at baseline. Of the included participants 86% were women, mean (SD) age was 60.8 (8.5), 29% had erosive disease,
median (IQR) symptom duration was 5.2 (1.9-12.2), and 91% fulfilled the ACR criteria for hand OA. Mean AUSCAN pain
score was 9.3 (4.3).

Higher AUSCAN pain scores at baseline were associated with male sex, not living together, lower education level, currently
working, more comorbidities, higher HADS scores, erosive disease, longer symptom duration, higher tender joint count,
higher AUSCAN function scores and lower SF-36 scores (table 1).

LCGA yielded three classes (figure 1), named high, middle and low based on the intercepts. Classes were primarily charac-
terized by different pain levels at baseline; pain remained stable over time. Classes with higher pain levels were associated
with higher BMI, higher tender joint count, longer symptom duration, more comorbidities, worse AUSCAN function scores,
worse SF-36 PCS scores, worse HADS scores, and lower education level (table 2). No associations between LCGA classes
and coping styles or illness perceptions were found (data not shown).

Conclusion: LCGA showed three subgroups with different pain trajectories in patients with hand OA, with different baseline
pain levels and stable pain over time. These subgroups were associated with disease characteristics, number of comorbidi-
ties, psychological distress, BMI, education level, and health-related quality of life, which was comparable to the associations
with baseline pain. This knowledge can help further development of treatment for hand OA and inform patients about the
disease course.

Table 2.Multinomial logistic regression with LCGA classes as outcome, adjusted for BL AUSCAN pain. BMI = Body mass index. Married or living
together vs living alone. Education level low vs mid or high. Currently working vs being unemployed or not working for medical reasons. AUSCAN =
Australian/Canadian osteoarthritis hand index. VAS = Visual analog scale. SF-36 = Short-form 36, with norm based scores with a mean of 50 and
SD of 10 using age and sex-specific Dutch population-based norms. MCS = mental component scale. PCS = physical component scale. KL =
Kellgren-Lawrence. HADS = Hospital Anxiety and Depression scale.
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Background/Purpose: Women are at increased risk for knee osteoarthritis(OA) and report more severe pain than men at
the time of total knee arthroplasty. It has been suggested that women are more likely to postpone surgery or suffer from cen-
tral sensitization, but the precise mechanisms underlying sex differences in knee OA pain are poorly understood. We sought
to examine if these sex differences are partly explained by synovial histology features in OA.

Methods: We compared sex differences in synovial histology features from tissues retrieved at the time of arthroplasty in a
cohort of n=157 patients with end stage knee OA and patient reported outcomes of pain. Knee pain was measured using
the PROMIS pain intensity score and the KOOS pain score. We also compared sex differences in tryptase levels in serum
and synovial fluid obtained perioperatively. Standard of care synovial hematoxylin and eosin stained slides were graded by
an expert pathologist for 13 features detailed in Table 1(lymphocytic infiltrates, lining hyperplasia, neutrophils, plasma cells,
binucleate plasma cells, Russell bodies, sublining giant cells, lining giant cells, fibrin, detritus, fibrosis, mast cell count, and
mucoid degeneration). Shapiro-Wilk test was used to assess the normality of the data. Unpaired t-test and Mann-Whitney
test were used to compare normally and non-normally distributed data respectively.

Results: Compared to men(n=61), women(n=96) reported worse pain, as measured by the PROMIS pain intensity
score(mean 7.2 vs 6.2, p=0.001) and the KOOS pain score(mean 57 vs 49,p=0.002). These differences were not explained
by increased time from symptom onset to surgery, which was not different in women compared to men in this cohort(-
Figure 1). Synovial mast cell count was significantly higher in women compared to men(mean 63 vs 46/10hpf,p=0.004),
and this remained significant after Bonferroni correction for multiple comparisons. No other synovial histology features were
significantly different between men and women. In agreement with the increased synovial mast cell count, serum and syno-
vial fluid tryptase levels were significantly increased in women compared to men(p< 0.0001)(Figure 2).

Conclusion: Compared to men, women with OA report increased pain at the time of knee arthroplasty, harbor increased
synovial mast cell counts and have increased serum and synovial fluid tryptase levels. While there are multiple mice studies
discussing the importance of mast cells in OA progression and pain, studies specifically evaluating the relative contribution of
mast cells to sex-dependent differences in OA and pain are lacking, leaving a large knowledge gap in our understanding of
sexual dimorphism in the biology of OA and pain related to it[1,2]. Our data suggests that mast cells may contribute to sex-
differences in OA pain. Future studies and analyses on the effect of sex on mast cells and osteoarthritis pain might shed
mechanistic and therapeutic insights into this poorly understood problem.
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1) Sousa-Valente et al, Role of TrkA signalling and mast cells in the initiation of osteoarthritis pain in the monoiodoacetate
model, OAC20182) Wang Q et al, IgE-mediated mast cell activation promotes inflammation and cartilage destruction in
osteoarthritis, Elife2019

Table 1: Synovial Histology features described in Osteoarthritis (OA) Samples.
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Disclosure: B. Mehta, None; E. DiCarlo, None; F. Wang, None;M. Otero, Regeneron Pharmaceuticals, Inc; E. Song,
None; P. Sculco, None; M. Figgie, Wishbone, Lima, Mekanika, HS2; S. Goodman, Novartis, UCB; W. Robinson,
None; D. Orange, None.

Figure 1: Comparison of PROMIS Pain, KOOS pain, Symptom Duration and Synovial Mast cell counts between n=157 patients (61 men and
96 women) at the time of total knee arthroplasty.

Figure 2: Comparing Tryptase levels in Serum (n= 49 for men and 91 for women) and Synovial fluid (n= 61 for men and 87 for women) between
men and women perioperatively.
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Use of Oral Analgesics and Risk of Comorbidities in Osteoarthritis:
Findings from Primary Care Settings in the UK
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Background/Purpose: People with osteoarthritis (OA) often have multiple other conditions (comorbidities).Role of different
oral analgesics on the development of comorbidities in people with OA have only focused on few chronic conditions.
We examined the contribution of paracetamol, non-steroidal anti-inflammatory drugs (NSAIDs), and opioids towards devel-
opment of a wide range of comorbidities in people with and without OA.

Methods: This was an observational cohort study using the UK primary care Clinical Practice Research Datalink (CPRD)
GOLD containing data on ~20 million people. We identified 261,273 people with incident OA and 261,273 controls matched
for age (±2 years), sex, and practice in 1:1 ratio. Controls were assigned the same index date (the date of first diagnosis of
OA) as their matched cases for the start of follow-up. We studied exposure to three types of analgesics prescriptions; para-
cetamol, NSAIDs, and opioids, separately. People with prescription or comorbidity outcome of study interest before the
index date were excluded from the study. Analgesics exposure was defined as at least two prescriptions within 90 days,
and was assessed every six months as yes/no until the end of the study/outcome of interest/death/last data available (max-
imum 22 years), whichever came first. Comorbidities were grouped into 9 categories as cancer, cardiovascular disease
(CVD), endocrine, psychological, renal, gastrointestinal (GI), genitourinary, hepatic, and neurological conditions. Propensity
scores for the prescription of each analgesic were calculated using a logistic regression model. The propensity score

Table 1 Basic demographic characteristics at index date
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adjusted time varying exposure analysis was undertaken using a multivariable Cox model, and hazard ratios (HR) and 95%
confidence interval (CI) were calculated. Smoking status, alcohol intake, propensity score, ever prescription of proton pump
inhibitors (PPIs) and other comorbidities were adjusted in the Cox model.

Results: The mean age was 59.4 (12.8) years for people with OA and 60.2 (SD 12.8) years for controls, with 57.7% being
female. Nearly two third people of OA had opioids prescriptions compared to one fifth in controls. (Table 1) People with
OA using opioids or paracetamol exposure had nearly 1.2 to 2 times increased risks of developing all nine studied comor-
bidities. In people with OA and opioids users the hazards were 1.5 times higher for cancer, psychological and 1.2 to 1.5
times for GI, hepatic, CVD, neurological and endocrine conditions. Paracetamol users with OA had higher risk of respiratory
comorbidities with GI, cancer, psychological comorbidities. NSAIDs exposure in OA was associated with cancer, CVD, GI,
psychological, and renal comorbidities in people with OA. (Figure 1) Positive interaction between OA and NSAIDs was seen
towards CVD and endocrine, between OA and paracetamol for endocrine, and OA and Opioids for renal comorbidities only.

Conclusion: People with OA using opioids or paracetamol had signfiicant association with more number of comorbidities.
Interaction between OA and analgesics for all studied comorbidities were not commonly found. A careful approach must
be taken while prescribing opioids and paracetamol for people with OA.The study is supported by FOREUM.

Disclosure: S. Swain, None; C. Coupland, None; A. Kamps, None; J. Runhaar, None; A. Dell ‘Isola, None;
A. Turkiewicz, None; D. E Robinson, None; V. Y Strauss, None; C. Mallen, None; C. Kuo, None; A. Sarmanova,
None;D. Prieto Alhambra, None;M. Englund, None; S. Bierma-Zeinstra, None;M. Doherty, None;W. Zhang, None.

Figure 1- Adjusted hazard ratio for risk of developing comorbidities.
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Effect of a Lifestyle Program Based on a Whole Food Plant-based Diet,
Physical Activity, and Stress Management in Patients with Metabolic
Syndrome-Associated Osteoarthritis: A Randomized Controlled Trial
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Background/Purpose: Metabolic syndrome with low grade inflammation is associated with chronic diseases including osteo-
arthritis (OA) (1). A combination of an intensive diet with exercise produced better results in people with osteoarthritis (OA) than
either intervention alone (2). We further developed the concept of an integrated lifestyle intervention in people with metabolic

Figure 1. Change in Western Ontario and McMaster Universities Arthritis Index (WOMAC) total score (p = 0.0001) and WOMAC component
scores for pain (p = 0.04), stiffness (p < 0.001) and function (p = 0.0001) for the Plants for Joints group (n = 32) when compared with the control
group (n = 32). Graphs present mean ± standard error.
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syndrome-associated osteoarthritis (MSOA) by combining a whole food plant-based diet (WFPD) with physical activity and stress
management and aimed to determine the effect of this program on pain, stiffness, and physical function in patients with MSOA.

Methods: In the “Plants for Joints" (PFJ) parallel-arm, randomized clinical trial, patients with MSOA were assigned to the PFJ
group or the control group. Patients with metabolic syndrome (according to NCEP criteria) and OA in the knee and/or hip
(according to clinical ACR criteria) were eligible for participation. The PFJ group followed a 16-week lifestyle program based
on a WFPD, physical activity, and stress management in addition to usual care. The control group received usual care.

It was hypothesized that the lifestyle program would reduce pain and stiffness and improve physical function, based on the
Western Ontario and McMaster Universities Arthritis Index (WOMAC) score (primary outcome). Secondary outcomes
included anthropometric and metabolic markers. An intention-to-treat analysis with a linear mixed model, adjusted for base-
line values was used to analyze the between-group differences of primary and secondary continuous outcomes.

Results: Of the 92 people screened, 66 were randomized and 64 completed the study (PFJ group: n = 32). Participants were
84% female, had a mean (SD) age of 63 (6) and a mean (SD) BMI of 33 (5) kg/m2. After 16 weeks the PFJ group had a mean
11-point lower (favorable) total WOMAC score (range 0-96) over time (95% CI 6 to 16; p = 0.0001) with significant improve-
ments in all three components pain, stiffness, and physical function compared to the control group (Figure 1). Also, compared
to the control group, the PFJ group lost more body weight, fat mass and waist circumference. HbA1c, fasting glucose and LDL
improved in the PFJ versus control group, while HDL, triglycerides and blood pressure remained unchanged (Table 1).

Conclusion: The 16-week "Plants for Joints" lifestyle program substantially reduced pain and stiffness and improved phys-
ical function in people with metabolic syndrome associated osteoarthritis of hip and/or knee. In addition, following the life-
style program resulted in improved anthropometric and metabolic outcomes in comparison with usual care.

Reference:

1. Furman et al. 2019, Nat Med.
2. Messier et al. 2013, JAMA

All values for the total group (n = 64), Western Ontario and McMaster Universities Arthritis Index (WOMAC), DEXA = Dual-energy X-ray absorptiom-
etry, SD = standard deviation. Differences in change between group are based on a linear mixed model with random effect for subjects for
between group analyses, adjusted for baseline values. Additional adjustment for covariates (sex, age and BMI) did not change outcomes.
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Background/Purpose: Patients with rheumatoid arthritis (RA) have a higher prevalence of coronary artery disease (CAD)
than the general population, which contributes to early mortality. However, CAD screening tools developed in the general
population are less effective for estimating CAD risk in RA patients, due to the differing contribution from traditional risk fac-
tors and the contribution from disease-specific factors. Understanding of the genetic basis of CAD has improved over recent
years and shows promise for improving risk prediction in the form of genetic risk scores (GRS), in particular with the devel-
opment of the metaGRS approach, which combines multiple GRS. This study hypothesises that the metaGRS approach
can improve CAD risk prediction in patients with RA.

Methods: Patients were recruited from the Norfolk Arthritis Register (NOAR), a detailed community-based longitudinal
observational study focused on the cause and outcome of inflammatory polyarthritis, between 1990 to 2017. Analysis

Figure 1. Time dependent ROC (receiver operating curve). The graph gives the prediction performance for the hazard (incidence in the risk set) of
events at t-year among those who are in the risk set at t.
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was restricted to patients who satisfied the 2010 ACR criteria cumulatively over five years and had detailed clinical history at
baseline and follow-up. We developed a prediction model based on traditional risk factors and explored the inclusion of a
single CAD GRS (49K SNPs). We also used a meta-analytic approach to calculate a new metaGRS for CAD, using the
effect-sizes from three large-scale, genome-wide, and targeted CAD GRS derived from 1,745,179, 6,630,150, and
40,079 SNPs in a subset of patients with available genetic data. Cox proportional hazards models were used to derive risk
equations for evaluation of 10-year risk of CAD. We applied multiple imputations with chained equations using the Random
Forest algorithm to replace missing values. Measures of calibration and discrimination were determined in the validation
cohort of 423 individuals.

Results: A total of 2123 patients were included in the analysis with 136 incident cases of self-reported CAD (defined as a
composite outcome of myocardial infarction, angina, heart attack, arrhythmia, angioplasty, and coronary artery bypass

Figure 2. Distribution Of Linear predictor and Kaplan–Meier curves for risk groups. Separation across the risk groups appears good, which is
indicative of the C-statistic and D statistic values derived from the pooled model.

Table 1. Performance evaluation. The pooled D-statistic represents the HR between two groups defined by LP split at the median, HR < 1 indi-
cates a small degree of separation between the two prognostic groups defined by LP. Calibration is slightly worst for the integrated model indicat-
ing overfitting . in the validation cohort .
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grafting). The model using only traditional risk factors achieved an AUC of 0.72 (95% CI 0.71, 0.73), with a calibration slope
of 1.03, and explained approximately 50% (95% CI 47, 52%) of the variance of the outcome. The hazard ratio for age was
found to be 1.00 (95% CI 0.99, 1.01) indicating risk remains the same across all age groups. Inclusion of a CAD GRS
increased the performance with an AUC of 0.76 (95% CI 0.75, 0.77), explained variance of 53% (95% CI 49, 56%) but with
a slightly worse calibration slope of 0.91. Inclusion of a CAD metaGRS improved the AUC to 0.82 (95% CI 0.80, 0.83),
explained more of the variance at 81% (95% CI 79, 82%) with a calibration slope of 0.93. A likelihood ratio test indicates that
the integrated model is a better fit (p = 0.04).

Conclusion: An integrated risk score, that combines traditional risk factors with a metaGRS, improves CAD prediction in
patients with RA. Further research is required to better understand the role of heritable components contributing to CAD risk
in RA patients. By refining the underlying GRS, risk prediction may be further improved through this integrated approach.

Disclosure: M. Soomro, None; M. Stadler, None; S. Viatte, Bristol-Myers Squibb(BMS); A. Macgregor, None;
S. Verstappen, None; A. Barton, Galapagos, Bristol-Myers Squibb(BMS), Roche Chugai; J. Bowes, None.
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Background/Purpose: Pain management is challenging in RA where ~60% of patients with well-controlled disease activity
still experience bothersome pain. The opioid epidemic in the US has not spared patients with RA. Although adverse out-
comes with NSAIDS for major cardiovascular events (MACE) have been shown, it is unknown if opioids are safe in RA where
MACE risk is already increased. We aimed to assess MACE risk with opioids compared to NSAIDs in patients with RA.

Methods: We conducted a new-user active comparator cohort study within FORWARD, The National Databank for Rheu-
matic Diseases. The cohort included adult RA patients without cancer who participated ≥1 year in FORWARD between
1998 and 2021. Opioid initiators were matched with NSAID initiators by propensity scores (PS) that included age, sex,
BMI, smoking, alcohol, RA duration, disease activity, HAQ, pain VAS, joint surgeries, prior cardiovascular disease (CVD)
and venous thromboembolism (VTE), hypertension, diabetes, rheumatic diseases comorbidity index, osteoporosis/frac-
tures, thyroid, chronic liver, kidney, lung and mental health diseases, hospitalizations, SF-36 and sleep scores, DMARDs,
glucocorticoids, medications influencing MACE risk and calendar year. The subjects were followed up for the outcomes of
MACE (myocardial infarction, stroke, heart failure, CVD death, VTE) and all-cause mortality. The risk of outcomes was esti-
mated using Cox proportional hazards with adjustment for PS weights and imbalanced patient characteristics after match-
ing. Patients were censored until the end of treatment + 3 months or end of follow-up if remained on treatment.

Results: The study included 4778 opioid and 11218 NSAID initiating RA patients. Baseline characteristics of opioid and
NSAID initiators in the matched cohort were balanced except for medications for CVD including aspirin, antihypertensives,
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and nonstatin antilipidemics (Table 1). Among 4778 opioid initiators and 11218 NSAID initiators, 133 vs. 392 MACE
(18.2/1000 person years [PY] vs. 14.6/1000 PY) and 95 vs. 228 deaths from any cause (12.6/1000 PY vs. 8.2/1000 PY)
occurred, respectively (Table 2). Although incidence rates of MACE and all-cause mortality were lower in NSAID initiators
than opioid initiators, the risk of MACE (HR=1.05, 95% CI 0.83-1.32) and all-cause mortality (HR=1.21, 95% CI 0.91-1.62)

Table 1. Baseline characteristics of propensity score matched cohort of opioid and NSAID initiating RA patients
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in PS weighted models were similar in opioid and NSAID initiators. Among the individual outcomes of MACE, VTE risk was
significantly higher in opioid initiators than NSAID initiators (HR=2.45, 95% CI 1.27-4.74) (Figure).

Conclusion: Opioid initiation in RA has similar MACE and all-cause mortality risks compared to NSAID initiation except for
almost 2-fold increased VTE risk. Our study, the first to assess comparative MACE/mortality risks of analgesics in RA with

Table 2. Association of opioid initiation with MACE and all-cause mortality compared to NSAID initiation

Figure. Risk of outcomes (HR, 95%CI) with opioid initiation compared to NSAID initiation after adjustment for propensity score weights and imbal-
anced covariables (CVD medications)
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multiple relevant covariables, suggests that opioids may be not as safe as some clinicians have perceived with respect to
MACE which is likely one of the main reasons for opioid selection over NSAIDs. Opioids with increased VTE risk and ten-
dency of increased all-cause mortality risk in addition to known addiction/overdose potential and altered pain perception
(hyperalgesia) may pose more risk than benefit in patients with RA.

Disclosure: G. Ozen, None; S. Pedro, None; K. Michaud, None.
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Background/Purpose:While patients with RA are predisposed to developing lung cancer, prior epidemiologic studies have
been limited in their ability to account for potential confounders including cigarette smoking, and mendelian randomization
studies have not found a causal link between RA-related genes and lung cancer risk. Interestingly, recent studies of patients
with RA-interstitial lung disease (RA-ILD) have observed lung cancer to be a common cause of death. Therefore, we evalu-
ated lung cancer risk in RA adjusting for relevant confounders and evaluated whether RA-ILD may be responsible for excess
lung cancer risk in RA.

Methods: We performed a retrospective matched cohort study of patients with RA and RA-ILD within the Veterans Health
Administration (VA) Corporate Data Warehouse between 2000-2019. RA patients were identified by a validated
administrative-based algorithm requiring multiple diagnostic codes, rheumatologist diagnosis, and DMARD receipt or posi-
tive autoantibody ( >90% PPV). Nested within this RA cohort, RA-ILD patients were identified by an administrative-based
algorithm requiring multiple ILD diagnostic codes and a pulmonologist diagnosis or ILD diagnostic testing ( >75% PPV).
RA patients were matched with up to 10 randomly selected individuals without RA on age, gender, and VA enrollment year.
Lung cancers were collected by linking to a VA cancer registry and the National Death Index, and individuals with a history of
lung cancer were excluded. Conditional Cox regression models assessed the risk of incident lung cancer adjusting for race,
ethnicity, cigarette smoking status, Agent Orange exposure, and comorbidity burden.

Results: We matched 73,338 RA to 642,148 non-RA patients, with a mean age of 63 years and 87% being male. Over
4,526,619 patient-years (mean follow-up 6.3 years), 18,301 incident lung cancers occurred. RA patients had a higher rate
of incident lung cancer than non-RA (60.1 [58.0, 62.2] vs. 37.9 [37.3, 38.5] per 10,000 PY) (Table 1, Figure 1). After adjust-
ing for potential confounders, RA was associated with an increased risk of lung cancer (aHR 1.53 [1.47,1.60). This associa-
tion persisted in analyses limited to non-smokers (aHR 1.66 [1.24, 2.22]) and incident RA (aHR 1.49 [1.39, 1.59). In
subgroup analyses by prevalent RA-ILD status, RA-ILD was more strongly associated with lung cancer risk (aHR 3.06
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[2.05, 4.57]) than RA without ILD (aHR 1.53 [1.47, 1.59]) (Table 1). Analyses accounting for RA-ILD occurring during follow-
up found a similar association between RA-ILD and lung cancer (aHR 2.75 [2.35, 3.22]) (Table 1, Figure 1).Conclusion: RA
was associated with a >50% increased risk of lung cancer after adjusting for potential confounders and in analyses restricted
to non-smokers. Those with RA-ILD represented a particularly high-risk group with an approximate 3-fold increased risk of
lung cancer, though lung cancer risk was also increased in RA patients without ILD. These findings suggest that increased
lung cancer surveillance in RA, and especially RA-ILD, may be a useful strategy for reducing the burden posed by the leading
cause of cancer death.

Disclosure: R. Brooks, None; Y. Yang, None; P. Roul, None; B. Luedders, None; N. Singh, None; B. Sauer, None;
G. Cannon, None; J. Baker, Bristol-Myers Squibb(BMS), RediTrex, Pfizer; T. Mikuls, Gilead Sciences, Bristol-Myers
Squibb, Horizon, Sanofi, Pfizer Inc; B. England, Boehringer-Ingelheim.
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Background/Purpose: Janus kinase inhibitors (JAKIs) have shown positive therapeutic impacts on treatments for rheuma-
toid arthritis (RA), whereas, concerns have been raised about the risk of vascular events such as venous thromboembolism
(VTE) based on the results from the clinical trials with a limited number of patients. Thus a population-based study in clinical
settings is needed to investigate the safety of JAKIs in the real-world. The purpose of this study was to compare the risk of
vascular events among JAKIs users, biological disease-modifying antirheumatic drugs (bDMARDs) (tumor necrosis factor
inhibitors [TNFIs] and non-TNFIs) users, and methotrexate (MTX) users in patients with rheumatoid arthritis (RA) using a large
health insurance claims data in Japan.

Methods: This retrospective longitudinal population-based study was conducted using claims data provided by Medical Data
Vision Co., Ltd (Tokyo, Japan). We defined individuals as new users of JAKIs (tofacitinib, baricitinib, peficitinib, upadacitinib, fil-
gotinib), bDMARDs or MTX if they met all of the following: 1) having at least one ICD10 code (M05 or M06); 2) having at least
one prescription of JAKI, bDMARDs, or MTX between July 2013 and July 2020; 3) being over 18 years old; and 4) having pre-
scription of neither JAKIs, bDMARDs nor MTX prior to six months before the index month. The index month was defined as the
first month in which casesmet all of the above criteria of 1), 2), and 3). Patients were followed from the index month until the last
exposure to JAKIs, bDMARDs or MTX, date of loss of follow-up, or the end of follow-up (July 2021), whichever came first. Vas-
cular events included VTE, arterial thrombosis, acute myocardial infarction, and stroke, and were defined when patients had at
least one ICD code and medications for each disease. Patients were excluded from the study population if they had a vascular
event during six months before the indexmonth. We defined baseline characteristics using the data during the six months prior
to the index month, and calculated incidence rate (IR), IR ratio (IRR, JAKIs vs. TNFIs, JAKIs vs. non-TNFI [IL6 inhibitors and
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abatacept [ABT]]), JAKIs vs. MTX), and adjusted hazard ratio (HR [95%CI]) of the vascular events using a time-dependent Cox
regression model after adjusting for age at index month, sex, and comorbidities at baseline.

Results: In this study, 53,448 cases were included. The mean age was 64 years and 73%were female. Median observation
period was 32 months. IRs/1,000 patient-years (PY) of the overall vascular events are shown in Table 1. Crude IRR of JAKIs
vs. TNFIs was significantly increased, whereas IRRs of JAKIs vs. non-TNFIs as well as JAKIs vs. MTX were not. Adjusted HR
of JAKIs for the overall vascular events was 1.7 [1.2–2.3] (vs. TNFIs), 1.4 [1.0–1.9] (vs. non-TNFIs), and 1.2 [0.9–1.6]
(vs. MTX), respectively (Figure 1).

Conclusion: JAKIs user had a significantly higher risk of the overall vascular events than TNFIs and non-TNFIs users, and a
similar risk to MTX user in patients with RA.

Disclosure: E. Tanaka, Bristol-Myers Squibb(BMS), Eli Lilly, GlaxoSmithKlein(GSK), Boehringer-Ingelheim, Asahi
Kasei Corp., Astellas Pharma Inc., Ayumi Pharmaceutical Co., Chugai Pharmaceutical Co., Ltd., Daiichi-Sankyo, Inc.,
Eisai Co., Ltd., Gilead Sciences, Inc., Kyowa Pharma Chemical CO., Ltd., Mitsubishi Tanabe Pharma Co., Mochida
Pharmaceutical Co., Ltd., Nippon Kayaku Co., Ltd., Teijin Pharma Ltd., Takeda Pharmaceutical Co. , Ltd., UCB
Japan Co. Ltd., Viatris Japan, AbbVie Japan GK, Pfizer Japan Inc., Janssen Pharmaceutical K.K.; R. Sakai, Chugai
Pharmaceutical Co., Ltd., Nippon Kayaku, AYUMI Pharmaceutical Corporation, Asahi Kasei Pharma Corporation,
Taisho Pharmaceutical Co., Ltd., Mochida Pharmaceutical Co., Ltd., Chugai Pharmaceutical Co., Ltd.; E. Inoue,
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Table 1 Crude incidence rate of the overall vascular events

Figure 1 Adjusted hazard ratio of overall vascular events
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Background/Purpose: Rheumatoid arthritis (RA) is known to cause increased risk of cardiovascular (CV) disease (CVD) due
to the underlying inflammation. The year of 2010 revolutionised the clinical landscape of RA with the updated classification
criteria allowing earlier classification of RA and with the recommendation of the treat-to-target (T2T) treatment approach. It
is uncertain if the excess CVD risk could be ameliorated by effective suppression of inflammation using the T2T approach
in patients with early RA (ERA). This study compared the incidence of CVD among ERA patients managed by a T2T strategy
with a CV risk factor-matched non-RA population and a historical RA cohort (HRA).

Table 1. Disease characteristics at baseline and at the end of follow-up. Although ERA patients had shorter baseline disease duration than HRA
patients did, they both had comparably high disease activity at baseline. ERA patients, who received T2T management, enjoyed significantly lower
disease activity at the last clinic visit.
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Methods: This was an observational study using the territory-wide electronic health record system of Clinical Data Analysis
and Reporting System (CDARS) and the Clinical Rheumatology Systemic Treat-to-target in Asia Leadership (CRYSTAL) reg-
istry. Two hundred and sixty-one ERA patients diagnosed between 2012-2016 with baseline disease duration less than
2 years were recruited. A HRA cohort with 268 RA patients diagnosed between 2002-2006 was also recruited. All of the
ERA patients received T2T management aiming at remission while HRA patients received routine care. Each ERA/ HRA
patient was matched to 3 non-RA controls according to age, gender, smoking status and CV risk factors including the pres-
ence of diabetes mellitus, hypertension and hyperlipidaemia. All subjects on antiplatelet/ anticoagulant agents, with pre-
existing CVD, chronic kidney disease or other autoimmune diseases at baseline were excluded. All subjects were followed
until death, migration or up to 5 years from baseline. Data of RA-related clinical and laboratory parameters were compre-
hensively collected at baseline and then at least annually. The primary endpoint was the first occurrence of a CV event
(CVE). Secondary outcomes were the comparison of CVE incidence between different cohorts, differences in the inflamma-
tory burden and treatment used between the ERA and HRA cohorts, and the RA-specific factors (inflammation and treat-
ment) for predicting CVE among all RA patients.

Image 1. CVE-free survival Kaplan-Meier curves of ERA, HRA patients and their controls. HRA patients had significantly higher risk of CVE com-
pared to their controls, while ERA and their controls had comparable risk of CVE.

Table 2. Cox-regression using different models showed that the lower risk of CVE in ERA patients was probably driven by MTX use, lower disease
activity and longer disease remission.
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Results: A total of 261 ERA patients, 783 ERA-controls, 268 HRA patients and 804 HRA-controls were eligible for this
study. The incidence of CVE among ERA cohort & ERA-controls were similar (4.6 and 6.6 per 1000 persons-year respec-
tively), with an unadjusted hazard ratio of 0.53 (95% confidence interval [CI] 0.15-1.79). In contrast, the incidence of CVE
in HRA cohort was significantly higher than that of the HRA-controls with an unadjusted hazard ratio of 1.9 (95% CI
1.16-3.13). The incidence of CVE in the ERA cohort was significantly lower than that of the HRA cohort with an unadjusted
hazard ratio of 0.24 (95% CI 0.1-0.6); the difference became insignificant after adjusting for inflammation (mean disease
activity or remission duration), the use of methotrexate and traditional CV risk factors.

Conclusion: ERA patients managed by a T2T strategy did not develop excess CVE compared to CV risk factor-matched
controls over 5 years. This diminished CVE risk among ERA patients could be explained by the lower mean disease activity,
longer remission duration and the use of methotrexate.

Disclosure: L. Tam, AbbVie, Amgen, Boehringer-Ingelheim, Eli Lilly, GlaxoSmithKlein(GSK), Janssen, Novartis, Pfizer,
Sanofi, AstraZeneca; T. Lam, None; M. Wan, None.
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Background/Purpose: The systemic immune inflammation index (SII) is an inflammation-based biomarker that is an influen-
tial prognostic factor in diseases with an inflammation-related etiology. This index is the product of the counts of neutrophils
X platelets divided by lymphocytes (nxp/l). Rheumatoid arthritis (RA) is characterized by systemic inflammation affecting
joints and other tissues and organs. This severe inflammation has been associated with premature all-cause and cardiovas-
cular (CV) mortality. Therefore, we aimed to study the ability of SII to predict mortality in a cohort of Rheumatoid arthritis.
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Methods:We studied 1211 RA patients. First, we examined demographic characteristics stratified by all-cause or cardiovascular
mortality. Then, we included the following covariables in the analysis: age, sex, lipid profile, smoking status, glucose level, CBC, and
SII. We next divided the SII into two quantiles after establishing a cut-point between positive and negative SII predictors in the logis-
tic regression. Finally, we analyze the data through logistic regression to establish an association between SII and mortality.

Results:We studied 1211 patients [906 (75%) women]. The mean follow-up time was 9.9 person-years with 278 deaths (2.7
per 100 person-years) for all-cause mortality. The mean follow-up time for CVmortality was 8745 person-years with 121 death
(0.3 per 100 person-years). The cut-point for SII was 710.99. There were 180 all-cause deaths in the group with SII > 711
vs. 98 in the group with SII < 711. Similarly, there was 79 cardiovascular deaths vs. 42 in the same groups, respectively. The
logistic regression analysis, crude and multivariable, showed that SII predicts all-cause (OR 2.64, 95% CI 1.81, 3.85 p
< 0.0001) and CV-mortality (OR 3.03 955 CI 1.76, 5,21, p < 0001 ). (Figures)Conclusion: SII is a biomarker derived from vari-
ables that are ubiquitous in clinical practice and that can be obtained with a hand-held calculator. Our findings suggest that it is
an efficient survival predictor, accounting for both all-cause and CV mortality in patients with RA. Further research to examine
the performance of the SII as a predictor of other important RA outcomes would be of considerable interest.

Disclosure: J. Restrepo Suarez, None; I. Del Rincon, None; C. Lorenzo, None; A. Escalante, None.
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Background/Purpose: Chimeric antigen receptor (CAR) T cells have been used to treat refractory forms of B cell and
plasma cell malignancies. B cells are also appreciated as major players in Systemic lupus erythematosus (SLE). Monoclonal
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antibodies against B cells have been used to treat SLE, however they do not completely deplete B cells in the tissues. We
therefore examined whether CAR T cells targeting B cells may allow deep B cell depletion and remission in patients with
treatment-refractory SLE.

Methods: T cells were enriched from a peripheral blood apheresis product and stable transfected with a lentiviral vector
encoding a CAR against CD19 (Miltenyi Biotec) using the CliniMacs Prodigy system (Miltenyi Biotec). After conditioning,
patients received 1x106 CD19-CAR-T cells/kg body weight as single infusion. All SLE treatments were stopped before
CAR-T cell administration. Tolerability was assessed by monitoring for Cytokine-release syndrome (CRS), CAR T-cell-
related encephalopathy syndrome (CRES) and infections. Preliminary efficacy was assessed by reaching Lupus Low Dis-
ease Activity State, DORIS remission criteria, seroconversion and sustained cessation of all SLE-specific treatments. In addi-
tion, BCR sequencing was performed at baseline and after re-appearance of B cells.

Results: Five SLE patients were treated with CAR-T cells with a follow up of 14 months (patient 1, female aged 20, SLEDAI-
2K: 16), 11 months (patient 2, male aged 22; SLEDAI-2K:16), 6 months (patient 3, female aged 22; SLEDAI 2K: 10), 5 month
(patient 4; female aged 24; SLEDAI-2K: 8) and 3 months (patient 5; female aged 18; SLEDAI-2K: 9). All patients had active
severe SLE with failure of standard treatments and had active kidney disease with histology proven glomerulonephritis and
proteinuria > 1 g/24 hours. No infection and no CRES occurred. Three patients developed mild CRS (grade I; fever), which
rapidly ceased after novaminsulfone and in one patients tocilizumab. B cells were completely absent within the peripheral
blood from day 2 after CAR-T cells administration. All patients experienced sustained drug-free remission (patient 1 and
3-5:SLEDAI-2K=0, patient 2: SLEDAI-2K=2) meeting Lupus Low Disease Activity State (LLDAS) and DORIS remission cri-
teria of SLE. Anti-dsDNA antibodies seroconverted and in the two patients with longer follow up (patients 1 and 2) also
ANA became negative. All five patients remained off immunosuppressive drugs including glucocorticoids. B cells returned
after mean±SD of126±48 days with no signs of flare or recurrence of autoantibodies. Preliminary analysis of B cell receptor
repertoires at baseline and follow-up showed loss of initially expanded clonotypes, even distribution of BCR clonotypes and
predominantly use of IgD and IgM heavy chains, suggesting rebooting of the B cell system.

Conclusion: These data on the first five SLE patients receiving CD19 CAR-T cell treatment show that the procedure is well
tolerated and can lead to long-term drug-free remission of severe treatment-refractory SLE.

Disclosure: G. Schett, None; S. Böltz, None; F. Müller, None; A. Kleyer, None; S. Völkl, None; M. Aigner, None;
R. Gary, None; S. Kretschmann, None; D. Simon, None; S. Kharboutli, None; D. mougiakakos, None;
G. Kroenke, None; A. Mackensen, None.
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4The University of Manchester, Manchester, United Kingdom, 5Allegheny Health Network, Pittsburgh, PA, 6University of
Occupational and Environmental Health, Kitakyusyu Fukuoka, Japan, 7Oregon Health & Science University, Portland, OR,
8AstraZeneca, Mölndal, Sweden, 9AstraZeneca, Warsaw, Poland, 10AstraZeneca, Gaithersburg, MD, 11AstraZeneca,
Gothenburg, Sweden, 12AstraZeneca, Bethesda, MD
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Background/Purpose: Anifrolumab is a fully human IgG1 � monoclonal antibody that binds to the type I IFN receptor and
inhibits type I IFN signaling.1 In the phase 3, randomized, double-blind, placebo-controlled TULIP-1 (NCT02446912)2 and
TULIP-2 (NCT02446899)3 trials, demonstration of a favorable benefit–risk profile led to approval of anifrolumab in several coun-
tries for patients with moderate to severe SLE receiving standard therapy. Thus, understanding long-term safety and efficacy is
essential. Described here are long-term safety and efficacy results of anifrolumab 300 mg vs placebo in patients who completed
one year in a phase 3 TULIP trial, plus up to 3 years of participation in the TULIP long-term extension (LTE) study (NCT02794285).

Methods: Eligible patients completed TULIP-1 or TULIP-2 through Week 52 and met all LTE eligibility criteria. In addition to
standard therapy, adults received intravenous anifrolumab 300 mg or placebo every 4 weeks for up to 39 doses in the
blinded LTE study. Rates of adverse events (AEs), serious AEs (SAEs) including deaths, AEs leading to discontinuation
(DAEs), AEs of special interest (AESIs) and laboratory variables were evaluated. Event rates were adjusted for exposure
(EAIR) and standardized per 100 patient years. Safety data for patients randomized to anifrolumab 300 mg in the TULIP trials
and continuing in the LTE, and those randomized to placebo in all 3 studies, were summarized by descriptive statistics.
Exploratory efficacy outcomes included SLEDAI-2K.

Results: Of 662 patients who completed treatment and the Week 52 visit of TULIP-1 or TULIP-2, 547 enrolled and received
at least one treatment dose in the LTE (Figure 1). Along with 257 patients who continued anifrolumab 300 mg, 67 patients
transitioned from anifrolumab 150 mg to 300 mg. The 223 patients who received placebo in TULIP-1 or TULIP-2 were re-
randomized 1:1 to anifrolumab 300 mg (111 patients) or placebo (112 patients) in the LTE. Treatment was completed by
341 (62%) patients (69% anifrolumab 300 mg, 46% placebo). Frequency and rate of any AEs during the LTE were similar
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between patients treated with anifrolumab 300 mg or placebo through TULIP-1 and TULIP-2 (Table). EAIRs per 100 patient
years of any SAEs, including deaths, were 8.5 for anifrolumab and 11.2 for placebo. EAIRs per 100 patient years were gen-
erally similar between groups (anifrolumab vs placebo) for DAEs (2.5 vs 3.2), and for AESI of serious infections (3.7 vs 3.6)
and herpes zoster (3.4 vs 2.8). There were no cases of active tuberculosis or anaphylaxis. Rates of malignancy were low,
and EAIRs similar, in both groups. Patients who received anifrolumab 300 mg had greater mean improvement in SLEDAI-
2K with continued improvement over time (Figure 2).

Conclusion: The favorable benefit–risk profile for anifrolumab compared with placebo in patients with moderate to severe
SLE receiving standard therapy was maintained throughout the 3-year LTE of the TULIP trials.

References:

1. Riggs JM. Lupus Sci Med. 2018;5:e000261.
2. Furie RA. Lancet Rheumatol. 2019;1:e208-e19.
3. Morand EF. N Engl J Med. 2020;382:211-21.

Disclosure: K. Kalunian, AstraZeneca;R. Furie, AstraZeneca, Biogen; E. Morand, AbbVie, Amgen, AstraZeneca, Bio-
gen, BristolMyersSquibb, Eli Lilly, Genentech, GlaxoSmithKline, Janssen, Novartis, Servier, UCB, EMD Soreno;
I. Bruce, AstraZeneca, GlaxoSmithKline, Janssen, Eli Lilly, UCB; S. Manzi, AstraZeneca, Abbvie, Cugene, GlaxoS-
mithKline, Lilly, Lupus Foundation of America, UCB Advisory Board; Y. Tanaka, Behringer Ingelheim, Eli Lilly, Abbvie,
Gilead, AstraZeneca, Bristol-Myers, Chugai, Daiichi-Sankyo, Eisai, Pfizer, Mitsubishi-Tanabe, GlaxoSmithKline, Asahi-
Kasei; K. Winthrop, Pfizer, BMS, Abbvie, UCB, Eli Lilly, Galapagos, GlaxoSmithKline, Roche, Gilead, Regeneron,
Sanofi, AstraZeneca, Novartis; G. Abreu, AstraZeneca; I. Hupka, AstraZeneca; L. Zhang, AstraZeneca; S. Werther,
AstraZeneca; M. Hultquist, AstraZeneca; R. Tummala, AstraZeneca; C. Lindholm, AstraZeneca.
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Background/Purpose: In the Phase 3 AURORA 1 study, the addition of voclosporin to mycophenolate mofetil (MMF) and
low-dose steroids led to significant reductions in proteinuria at one year in patients with lupus nephritis (LN). Here we report
on the recently completed AURORA 2 continuation study evaluating voclosporin compared to control in patients treated for
an additional two years after AURORA 1.

Methods: Patients with LN completing AURORA 1 were eligible to continue on the same double-blinded treatment of
voclosporin or placebo in AURORA 2; all patients received MMF and low-dose steroids. Outcomes assessed over the three
year treatment period of both studies included adverse events, estimated glomerular filtration rate (eGFR), urine protein
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creatinine ratio (UPCR), good renal outcome and renal flare. Good renal outcome was defined based on achievement of an
adequate response (i.e. sustained reduction in UPCR to ≤0.7 mg/mg) and without renal flare (i.e. an increase to UPCR >1
mg/mg from a post-response UPCR of < 0.2 mg/mg or an increase to UPCR >2 mg/mg from a post-response UPCR of
0.2 to 1.0 mg/mg), as adjudicated by a blinded Clinical Endpoints Committee.

Results: Overall rates of serious adverse events in the voclosporin arm (26.7% of 116 patients) and control arm (28.0% of
100 patients) were similar. There were no deaths in the voclosporin arm during AURORA 2; four deaths occurred in the con-
trol arm (pulmonary embolism, n=1; coronavirus infection, n=3). Mean corrected eGFR was within the normal range and sta-
ble over the study period including at the follow-up visit occurring 4 weeks after study drug discontinuation. The reductions
in UPCR achieved in AURORA 1 were maintained in AURORA 2 (Figure 1) and significantly more patients in the voclosporin
arm achieved a good renal outcome (66.4% in voclosporin vs 54.0% in control; p-value=0.045, Table 1). Renal flare
occurred in 24 of 101 patients with adequate response in the voclosporin arm and 19 of 73 patients in the control arm
(23.8% in voclosporin vs 26.0% in control; p-value=0.662); 69.8% of all patients with renal flares completed study treatment.

Analysis of AURORA 2 patients with adequate response, good renal outcome, and flare includes pooled data from AURORA 1 and AURORA
2. Good renal outcome was defined as achievement of an adequate response (i.e. sustained reduction in UPCR to ≤0.7 mg/mg) and without renal
flare. Renal flare was defined as an increase to UPCR >1 mg/mg from a post-response UPCR of <0.2 mg/mg or an increase to UPCR >2 mg/mg
from a post-response UPCR of 0.2 to 1.0 mg/mg. Adequate response and renal flare were adjudicated by a blinded Clinical Endpoints Committee.
Odds ratios (OR) were calculated using a logistic regression model with terms for treatment arm, baseline UPCR, biopsy class, mycophenolate
mofetil use at baseline and region; an odds ratio <1 indicates benefit of voclosporin. CI, confidence interval; UPCR, urine protein creatinine ratio.

Analysis of UPCR in AURORA 2 patients includes pooled data from AURORA 1 and AURORA 2 including a follow-up (FUP) visit at 4 weeks after
study drug discontinuation. CI, confidence interval; FUP, follow-up; LS, least squares; UPCR, urine protein creatinine ratio.
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Conclusion: Voclosporin was well-tolerated over three years of treatment. The significant reductions in proteinuria initially
achieved in AURORA 1 were maintained throughout AURORA 2, and more patients in the voclosporin arm achieved a good
renal outcome. These data provide evidence of a long-term treatment benefit of voclosporin in patients with LN.

Disclosure: C. Arriens, AstraZeneca, Aurinia, Bristol-Myers Squibb(BMS), GlaxoSmithKlein(GSK); S. Parikh, Bristol-
Myers Squibb(BMS), GlaxoSmithKlein(GSK), Aurinia, Aurinia, Alexion, Kezar life sciences, NIH-NIDDK, EMD-Serono;
L. Hodge, Aurinia Pharmaceuticals; C. Mela, Aurinia Pharmaceuticals; H. Leher, Aurinia Pharmaceuticals.
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Background/Purpose: Hydroxychloroquine (HCQ) is the backbone of SLE therapy, due to its benefits on increasing sur-
vival and decreasing lupus flares. In 2011, ophthalmology guidelines recommended limiting HCQ dosing to ≤6.5mg/kg of
ideal body weight to reduce the risk of retinopathy; in 2016 updated guidelines recommended using ≤5mg/kg of actual body
weight. For many patients, these guidelines require a dose lower than 400mg/day, which had been frequently used to treat
SLE. However, the impact of the lower HCQ dosing guidelines on the risk of SLE hospitalizations is unknown. We sought to
determine the impact of HCQ dose on the risk of hospitalizations for SLE flares.

Methods:We conducted a case-crossover study within the Mass General Brigham SLE cohort, including two US academic
medical centers. We identified patients with SLE from an electronic health record-based algorithm (positive predictive value
>90%, Jorge A. Semin Arthritis Rheum 2019) who had ≥1 visit for SLE and were prescribed HCQ between January
2011-December 2021. Within this cohort, we identified patients who had a hospitalization during this period with SLE as
the primary discharge diagnosis code. We reviewed each hospitalization record and excluded those for non-SLE indications

Figure 1: Case-Crossover Study Design: In this case-crossover study, case periods were the 6-months prior to a hospitalization for SLE flare.
Control periods were 6-months without a SLE hospitalization. Case and control periods without HCQ use were excluded. Up to 3 control periods
per patient were selected as eligible in the following order of priority: 1) 12-18 months prior to SLE hospitalization, 2) 6-12 months prior to SLE hos-
pitalization, 3) 18-24 months prior to SLE hospitalization, 4) 6-12 months after SLE hospitalization, 5) 0-6 months after SLE hospitalization. Patients
could have up to 3 non-overlapping case periods for separate hospitalizations for SLE flares.
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(e.g., kidney transplant, infection without a concomitant SLE flare). Patients with ≥1 hospitalization for SLE flare while using
HCQwere included in the case-crossover study. Case periods were defined as 6months prior to a SLE hospitalization. Con-
trol periods were defined as non-overlapping 6-month periods without a SLE hospitalization. Periods without HCQ use were
excluded. Patients could have up to 3 case periods and 3 control periods (Figure 1). The exposures of interest were the
average weight-based HCQ dose, categorized as ≤5 or >5mg/kg/day, and the average non-weight-based HCQ dose, cat-
egorized as < 400 or 400mg/day, assessed during each 6-month case or control period. Odds ratios (OR) were calculated
using conditional logistic regression and adjusted for SLEDAI, glucocorticoid use and other immunosuppressant use
assessed at most recent outpatient visit prior to each 6-month period.

Results:Of 2,971 patients with SLE who used HCQ, 576 had ≥1 hospitalization with primary discharge diagnosis of SLE. Of
these, 108 were hospitalized for a SLE flare while using HCQ and had ≥1 control period with HCQ use during the study
period (Table 1). The average age of the hospitalized group was 36 years; 92% were female. 43.5% were white and
32.4% were black. Low dose HCQ by weight-based dose (≤5 vs 5 mg/kg/day) and by non-weight-based dose (< 400 vs

Table 1: Baseline Characteristics of Hydroxychloroquine Users with Systemic Lupus Erythematosus

Table 2: Association Between Hydroxychloroquine Dose and Hospitalizations for Systemic Lupus Erythematosus Flares
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400 mg/day) were both associated with increased hospitalizations for SLE, adjusted OR 4.41 (95% CI 1.50-12.98) and 3.48
(95% CI 1.33-9.13) respectively (Table 2).

Conclusion: SLE patients treated with lower doses of HCQ had an increased risk of hospitalizations for SLE flares. Study
limitations include incomplete information on medication adherence and reasons for using lower dose HCQ. Nonetheless,
these results indicate the need to reassess the optimal dosing of HCQ for patients with SLE. Although the long-term risk
of HCQ-induced retinopathy must be acknowledged, this must be balanced with the short-term and cumulative risks of
increased SLE flares.

Disclosure: J. Nestor, None; C. Mancini, None; B. Zhou, None; Y. Zhang, ChemoCentryx; K. Costenbader, Eli Lilly,
Janssen, Amgen, AstraZeneca Pharmaceuticals LP, GlaxoSmithKline(GSK), Gilead, Exagen, Neutrolis, Cel-Sci,
Alkermes; H. Choi, Horizon, Allena, LG, Protalix; A. Jorge, None.
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Background/Purpose: Belimumab (BEL), a recombinant human monoclonal antibody directed against B-cell activating
factor (BAFF), is the first approved biological agent for patients (pts) with active systemic lupus erythematosus (SLE) and
lupus nephritis (LN). BEL inhibits primary humoral immune responses by depleting naïve B cells that are dependent on BAFF
for their survival while secondary humoral immune responses by memory B cells (MBCs) remain intact. Indeed, some studies
reported an increase of circulating MBCs following neutralisation of BAFF. So far, these effects of BEL on the MBC compart-
ment in SLE pts have not been investigated.

This study aimed to establish the dynamics of circulating MBCs in pts with SLE treated with BEL and to perform an in-depth
analysis of the impact of BEL on the MBC compartment.

Methods: First, a retrospective meta-analysis was performed by pooling individual patient (pt) MBC flow cytometry data
from 1245 pts with SLE treated with BEL 10 mg/kg IV or placebo (PBO) from four randomised clinical trials
(NCT00071487, NCT00410384 [BLISS-76], NCT01632241 [EMBRACE], NCT01649765 [PLUTO]). Second, extensive B-
cell subset phenotyping was performed prospectively by employing high-sensitivity flow cytometry (HSFC) based on
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EuroFlow protocolsin pts with active SLE (from the BLISS-BELIEVE trial [NCT03312907]) and with severe SLE/LN (from the
SynBioSe-2 trial [NCT03747159]) treated with BEL. Additionally, in-depth characterisation of surging MBCs in circulation
was performed by single-cell RNA sequencing (scRNA-seq).

Results: By comparing BEL-treated with PBO-treated pts with SLE, a substantial increase in circulating MBC counts was
established 4 weeks after BEL initiation, gradually returning to baseline by Week 52. The increase of MBCs was most prom-
inent in BEL-treated pts with higher SLE disease activity (SLE Disease Activity Index >9), serologically active pts (dsDNA pos-
itive and/or low complement levels) and with younger age (below 18 years). HSFC established that the increase was non-
specific and observed in a broad range of MBC subclasses peaking as early as 2 weeks after BEL initiation. Subsequent
scRNA-seq analysis of the emerging MBCs revealed a non-proliferating phenotype with a prominent decrease in activation
status. In these circulating MBCs, a large amount of migration and adhesion genes were downregulated suggesting that the
accumulation of MBCs following BEL treatment was related to their impaired cell-cell adhesion, disrupting cell-trafficking and
preventing extravasation.

Conclusion: After initiation of BEL treatment, a substantial increase of circulating MBCs was firmly established and was
most notable in pts with severe, serologically active SLE/LN. The surge of circulating MBCs appeared to be associated with
disrupted lymphocyte trafficking of MBCs, thereby suggesting a new potential therapeutic mechanism of BEL on MBCs in
SLE. These findings have important implications to our understanding and consequent improvement of B-cell targeted treat-
ment strategies in pts with active SLE and LN, as MBC accumulation in circulation might allow for more efficient targeting of
the B-cell compartment.

Disclosure: E. Arends, None; M. Zlei, GlaxoSmithKlein(GSK); C. Tipton, None; J. Cotic, GlaxoSmithKlein(GSK);
Z. Osmani, None; F. De Bie, GlaxoSmithKlein(GSK); S. Kamerling, None; A. Van Maurik, GlaxoSmithKline,
GlaxoSmithKlein(GSK); R. Dimelow, GlaxoSmithKlein(GSK); Y. Gregan, GlaxoSmithKlein(GSK); N. Fox, GlaxoS-
mithKline (GSK), GlaxoSmithKlein(GSK); T. Rabelink, None; D. Roth, GlaxoSmithKlein(GSK); I. Sanz, Bristol Myers
Squibb, Celgene, GlaxoSmithKline, Janssen, Kyverna, Visterra, Kyverna, Exagen, GlaxoSmithKline, Bristol Myers
Squibb/Celgene; J. Van Dongen, GlaxoSmithKlein(GSK), BD Biosciences, Cytognos; C. Van Kooten, None;
O. Teng, GlaxoSmithKlein(GSK), Kezar, Aurinia Pharamceuticals, Novartis.
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Background/Purpose: Sphingosine-1-phosphate (S1P) regulates lymphocyte egress from lymphoid organs. In an SLE
proof-of-concept study, cenerimod—a potent, selective S1P receptor modulator—reduced lymphocyte count and disease
activity (measured by a SLEDAI-2K modified to exclude leukopenia [mSLEDAI-2K]) vs placebo (PBO) (Hermann. Lupus Sci

Table 1. Baseline patient and disease characteristics
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Med 2019;6:e000354). The current phase 2 study (CARE) evaluated efficacy and safety of 4 cenerimod doses in moderate
to severe SLE (NCT03742037).

Table 2. Efficacy outcomes at Month 6 and Month 12 and safety outcomes at Month 12
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Methods: Patients with SLE, mSLEDAI-2K ≥6 and current or past ANA or anti-dsDNA were randomized to daily oral cener-
imod (0.5, 1, 2 or 4 mg) or PBO. Background SLE medication had to be stable for ≥30 days pre-randomization (corticoste-
roids ≥15 days).

Study duration was 18 months (M), two 6M treatment periods and a 6M follow-up. After the first 6M, patients on cenerimod
4 mg were rerandomized to cenerimod 2 mg or PBO to assess reversibility of lymphopenia and potential withdrawal effects.

The primary endpoint was change from baseline (BL) to M6 in mSLEDAI-2K. Secondary endpoints were SLE Responder
Index SRI-4 and BILAG-2004 improvement. Safety endpoints included adverse events (AEs) and AEs of special interest
(AESI). The Hochberg procedure was used to compare endpoints within each endpoint family and hierarchically within each
dose across endpoints to preserve a 5% 2-sided Type I family-wise error rate.

Results: Of 427 randomized patients, 339 completed 12M of treatment. BL characteristics were balanced across groups
(Table 1). The study did not meet its primary endpoint after type I error control. In an exploratory analysis the reduction in
mSLEDAI-2K from BL to M6 at cenerimod 4 mg vs PBO was statistically significant without accounting for type I error

Figure. Sustained response in A, full analysis set; B, patients with high BILAG severity****; C, patients with high IFN-1 signature
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control; least squares [LS] mean difference (95% CI) -1.19(-2.25, -0.12), nominal P=0.0291 (Table 2). This effect was
greater in patients with greater disease severity (BILAG-2004 Grade B in ≥2 organ systems and/or Grade A in ≥1 organ sys-
tem at BL) (LS mean difference [95%CI] -1.39[-2.59, -0.19]) and high IFN-1 gene expression signature status (LS mean dif-
ference [95%CI] -2.79[-4.50, -1.08]) vs the overall population. At M6 and M12, the proportion of SRI-4 responders was
higher in patients randomized to cenerimod 4 mg in the first 6M. This difference was also greater in high IFN-1 patients (dif-
ference +24% at M6 and +8% at M12). Sustained mSLEDAI-2K response started earlier in patients on cenerimod 4 mg vs
PBO; this difference was greater in the IFN-1 high subgroup vs the overall population (Figure). Lymphocyte count
decreased in all cenerimod groups; greater decreases were seen with the 2 and 4 mg doses and recovered by M12 in those
rerandomized to PBO.

AEs were similar across treatment groups (Table 2). The % of reported hypertension AEs was higher in the cenerimod 1 and
4 mg groups vs PBO; however monthly objective measurements showed no increases in mean systolic or diastolic blood
pressure. AESI were mild and transient; 1 death due to acute coronary syndrome occurred (1 mg group).

Conclusion: Cenerimod in patients with SLE was generally well tolerated. Exploratory analysis suggests that cenerimod
4 mg might improve disease and warrants further study, especially in IFN-1 high patients and greater disease severity.

Disclosure: A. Askanase, AstraZeneca, GlaxoSmithKlein(GSK), Aurinia, Amgen, Pfizer, Idorsia, Eli Lilly, UCB, AbbVie/
Abbott, Janssen, Bristol-Myers Squibb(BMS); O. Berkani, Idorsia pharmaceuticals Ltd; c. Cahuzac, Idorsia Pharma-
ceuticals Ltd; p. Cornelisse, Idorsia Pharmaceuticals Ltd; D. D’Cruz, GlaxoSmithKlein(GSK), UCB, Vifor, Eli Lilly, Idor-
sia;K. Kalunian, AbbVie/Abbott, Amgen, AstraZeneca, Aurinia, Biogen, Bristol Myers Squibb (BMS), Eli Lilly, Equillium,
Genentech, Gilead, Janssen, Roche, Lupus Research Alliance, Pfizer, Sanford Consortium, Viela, Nektar; J. Merrill,
UCB, GlaxoSmithKline, AbbVie, EMD Serono, Remegen, Celgene/Bristol Myers Squibb, AstraZeneca, Amgen, Jans-
sen, Lilly, Genentech, Aurinia, Astellas, Alexion, Sanofi, Zenas, Proventio; M. Pozzobon, Idorsia Pharmaceuticals
Ltd; S. Navarra, Biogen, Astellas, Janssen, Novartis, Pfizer, Boehringer-Ingelheim, GlaxoSmithKline (GSK).
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Background/Purpose: Calcinosis, deposition of insoluble calcium salts in skin and subcutaneous tissues, affects up to
40% of systemic sclerosis (SSc) patients, and up to 20% of adult dermatomyositis (DM) patients. It contributes to a
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significant disease burden as patients suffer from pain, ulceration, and secondary infections. The genetics of calcinosis in SSc and
DM has not been investigated and there are no effective therapies to treat calcinosis. In a recent report, lower levels of circulating
inorganic pyrophosphate (PPi), an inhibitor of mineralization, was observed in SSc patients as compared to healthy controls1. We
hypothesized that rare, protein-coding variants are driving the severe calcinosis phenotype in both SSc and DM patients, and
identifying these gene variants would provide us with more insight into the pathogenesis of calcinosis. The goal of this study
was to perform genome sequencing of individuals with severe calcinosis, an extreme phenotype, to identify rare variants in genes
previously reported in ectopic mineralization pathways as well as novel gene pathways.

Table 1- Demographic and Clinical Features of Systemic sclerosis (SSc) and Dermatomyositis (DM) patients with severe calcinosis.
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Methods: We enrolled 31 SSc and 19 DM patients with severe calcinosis from Stanford and NIH (all met the EULAR/ACR
classification criteria) (Table 1). Severe calcinosis was defined as the presence of calcinosis at three or more sites, simulta-
neously. Genome sequencing was performed using the Illumina platform and variants were called using the standard
Genome Analysis Tool Kit pipeline.

Table 2- Coding variants in genes involved in calcification pathways in severe calcinosis patients

Figure 1- ABCC6 (member of ATP binding cassette protein coded by ABCC6 gene) is a transmembrane efflux transporter expressed mainly in the
liver and mediates the release of ATP into the bloodstream. ENPP1 gene (ectonucleotide pyrophosphatase) encodes a transmembrane glycopro-
tein that cleaves ATP to give inorganic pyrophosphate (PPi). PPi has inhibitory effects on mineralization.
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Results: Genome sequencing had an average 30X coverage. Using an in-house computational pipeline, we filtered variants
with minor allele frequency (MAF) < 0.01 and combined annotation dependent depletion (CADD) score > 15. Thirty-nine
rare, coding, singleton variants among 24 genes involved in ectopic calcification pathways were identified (Table 2). Out of
these 39 variants, 5 were present in the ABCC6 gene (4 in SSc and 1 in DM) and 2 in the ENPP1 gene.

To identify ultra-rare variants, MAF< 0.0001 and CADD >15 were used which led to the identification of 9 variants: 6 of these
were observed in SSc and 3 in DM patients. Two of the variants were seen in GALNT3 and KL genes, and 1 loss of function
variant was observed in SAMD9 gene. Lastly, we analyzed genome-wide, ultra-rare variants and identified 54 genes with at
least 3 or more variants in each gene.

Conclusion: This is the first study to use an extreme phenotype approach to identify variants in severe calcinosis in SSc and
adult DM patients. ABCC6 and ENPP1 are known genes involved in ectopic calcification and have reduced PPi levels
(Figure 1). ;GALNT3 and KL genes are implicated in familial tumoral calcinosis and SAMD9 is implicated in normophospha-
temic familial tumoral calcinosis. SSc and DM variants in the ABCC6 and ENPP1 genes may contribute to dysregulated
phosphate metabolism, reduced PPi and subsequent calcification. Functional studies to elucidate the role of these variants
in this pathway are currently underway. Our findings may be of particular importance given that clinical trials exploring PPi
supplementation for the treatment of calcinosis are in development.

References-1) Hsu, Vivien M et al. Rheumatology (Oxford, England), 2022. 61(3):p. 1158-1165.

Disclosure: S. Davuluri, None; U. Kaundal, None; C. Lood, Eli Lilly, Gilead Sciences, Pfizer, Bristol-Myers
Squibb(BMS), Redd Pharma, Horizon Diagnostic, Exagen Diagnostic; P. Kapoor, None; Y. Kawano, None;
S. Dell’Orso, None; Z. Deng, None; Z. McMahan, None; A. Shah, Arena Pharmaceuticals, Medpace/Eicos, Kadmon
Corporation; L. Hummers, Boehringer-Ingelheim, Corbus Pharmaceuticals, Cumberland Pharmaceuticals, Kadmon
Corporation, Medpace, CSL Behring, Mitsubishi Tanabe, Horizon Pharmaceuticals; D. Kastner, None; F. Wigley,
None;D. Fiorentino, None; P. Gourh, None; L. Chung, Kyverna, Mitsubishi Tanabe, Eicos, Boehringer-Ingelheim, Jas-
per, Genentech.
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Background/Purpose: We sought to examine the association between anti-Sjögren syndrome/scleroderma autoantigen
1 (SSSCA1) antibody and cancer in systemic sclerosis (SSc). We also describe the frequency of anti-SSSCA1 antibody pos-
itivity and associated clinical phenotype in patients with SSc.

Methods: We conducted a case-control study using data from 210 patients with SSc and cancer, and 205 SSc patients
without cancer. All were randomly selected from the Johns Hopkins Scleroderma Center Research Registry. Antibodies
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against SSSCA1 were assayed by immunoprecipitation of 35S-methionine-labeled protein generated by in vitro transcription
and translation. We performed logistic regression analysis to examine the relationship between anti-SSSCA1 antibodies and
cancer.

Results: Among the 415 study patients, 31 (7%) were anti-SSSCA1-antibody positive. Patients with cancer were signifi-
cantly more likely to be anti-SSSCA1 positive compared to those without cancer (22/210 [10%] vs. 9/205 [4%], respectively;
p=0.018). After adjusting for age at SSc onset, sex, race, cutaneous subtype, follow up time and a history of smoking,
patients with anti-SSSCA1 antibodies had an increased risk of cancer (OR 2.37, 95% CI 1.03, 5.46) compared to anti-
SSSCA1-negative patients. Antibody-positive patients were more likely to have severe Raynaud’s phenomenon, a lower
minimum ejection fraction, a trend toward more severe heart involvement (defined by arrhythmia, left ventricular EF< 45%
or clinical signs of heart failure), and a lower baseline DLCO percent predicted than anti-SSSCA1-negative patients.

3301



Conclusion: These data suggest anti-SSSCA1 antibody status serves as a biomarker for cancer in patients with SSc. Anti-
SSSCA1 positive patients with SSc may be more likely to have severe Raynaud’s and cardiac involvement.

Disclosure: R. Wallwork, Intellia Therapeutics, EDITAS MEDICINE INC COM; L. Casciola-Rosen, None; A. Shah,
Arena Pharmaceuticals, Medpace/Eicos, Kadmon Corporation.

Categorical variables are presented as no. (%), continuous variables are presented as mean (SD) unless otherwise noted. A p-value in bold indi-
cates a statistically significant difference between anti-SSSCA1+ and anti-SSSCA1- Unless otherwise stated, values represent whether the man-
ifestation has ever emerged or maximal disease severity over the course of follow up. Abbreviations: ACR: American College of Rheumatology;
DLCO: diffusing capacity of the lungs for carbon monoxide; FVC= forced vital capacity; GI = gastrointestinal; IQR = interquartile range; mRSS =
modified Rodnan skin score; no. = number; pred = predicted; RP=Raynaud’s phenomenon; SD = standard deviation; SSc = systemic sclerosis;
sx: symptom Explanations: *Pulmonary hypertension defined by estimated right ventricular systolic pressure (RVSP) ≥45 mmHg on echocardio-
gram. ^Moderate-severe disease: weight loss/anemia = weight loss ≥ 10.0 kg or hematocrit ≤ 32.9; Raynaud’s syndrome = digital pits, ulceration
or gangrene; lung = FVC and/or DLCO <70% predicted, mild-severe PH or oxygen dependence; heart = left ventricular ejection fraction < 45%,
clinical signs of left or right heart failure or sustained clinically important arrhythmia; GI = high dose acid reflux medications, antibiotics for bacterial
overgrowth, malabsorption syndrome, episodes of pseudo-obstruction or total parental nutrition requirement; kidney = serum creatinine ≥ 1.7
mg/dL, or at least 2+ urine protein; muscle = strength of ≤ 3/5 in upper or lower extremities, or requirement of ambulatory aids. †SSc onset is
defined as date of Raynaud’s phenomenon or non-Raynaud’s phenomenon symptom, whichever was first. Positive values denote cancer diag-
nosis after SSc onset, and negative values indicate cancer preceding SSc onset.
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Background/Purpose: The pathogenesis of SSc-associated interstitial lung disease (ILD) is incompletely understood. The
MUC5B promoter gain-of-function single nucleotide polymorphism (SNP) rs35705950 has been associated with idiopathic
pulmonary fibrosis (IPF), familial pulmonary fibrosis (FPF), and RA-ILD, but not with SSc-ILD. Overexpression ofMUC5B has
been found in honeycombed pulmonary tissue. Honeycombing is not a feature of nonspecific interstitial pneumonitis (NSIP),
the most prevalent radiographic pattern in SSc-ILD; this may explain the lack of association between the MUC5B
rs35705950 SNP and SSc-ILD. In contrast, honeycombing is the hallmark of usual interstitial pneumonia (UIP), a pattern
characteristic of IPF, FPF, and RA-ILD. Therefore, we hypothesize that the MUC5B promoter polymorphism or other IPF
susceptibility loci may be associated with an increased risk to develop the uncommon SSc-UIP endophenotype, rather than
SSc-ILD in general.

Methods:We performed a cross-sectional study of SSc-ILD patients from 4 US scleroderma centers to investigate the fre-
quency ofMUC5B rs35705950 and 12 additional IPF susceptibility loci (Table 1) in SSc-ILD patients stratified by high reso-
lution chest CT (HRCT) imaging findings into UIP and non-UIP groups. Genotyping of the 13 investigated SNPs was
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performed by TaqMan assays in a central laboratory. A comprehensive analysis of HRCT scans performed by a blinded
expert thoracic radiologist classified each HRCT as definite UIP, probable UIP, indeterminate, or alternative diagnosis,
according to American Thoracic Society criteria. Association analyses were performed using logistic regression. HRCT pat-
tern was the primary outcome. All genetic inheritance modes (dominant, recessive, and additive) were considered.

Results: 489 SSc-ILD patients were included; 80% were female and 75% were white. Twenty-three (4.7%) patients had a
definite UIP pattern on HRCT (Table 2). Patients who had 2 copies of the IPF risk gene FAM13A minor allele rs2609255
had significantly higher odds of a definite UIP pattern compared to a non-definite UIP pattern on HRCT (OR 3.40, 95% CI
1.19 to 9.70) and compared to an alternative diagnosis (OR 3.65, 95% CI 1.25 to 10.65), a category which included mainly
NSIP and organizing pneumonia. This positive association remained significant, although weaker, when analyzing white par-
ticipants only. In contrast, the MUC5B promoter polymorphism was not associated with a definite UIP pattern in SSc-ILD,
either in the entire cohort or among whites (Table 3).

Conclusion: We demonstrated a novel association between FAM13A and SSc-UIP. The FAM13A protein is involved in
small GTPase mediated signal transduction. In addition to IPF, polymorphisms in FAM13A have been implicated in other pul-
monary diseases such as silicosis and COPD. Contrary to IPF and RA-ILD, the MUC5B promoter polymorphism was not
associated with a definite UIP pattern in SSc-ILD.
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Background/Purpose: Skeletal myopathy in systemic sclerosis (SSc) is poorly understood. The etiology of myopathy in
SSc is heterogeneous and can result from an inflammation, disuse, malnutrition, or other neuromuscular diseases. The pur-
pose of this study was to determine the clinical phenotype and risk of mortality of SSc patients with and without a myopathy.

Methods: To understand the clinical impact of skeletal myopathy in SSc, we utilized a large prospective scleroderma cohort
to identify patients with and without myopathy. Key clinical variables included SSc disease subtype, age of SSc onset, dis-
ease duration, right ventricular systolic pressure on echocardiogram, pulmonary function tests, ejection fraction (EF) on
echocardiogram, and Medsger severity scores. The presence of myopathy was defined as any physician reported history

Kaplan Meier survival estimates comparing scleroderma patients who have myopathy versus those who do not have myopathy and time till death
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of myositis, or a patient having elevated creatine kinase, myopathic findings on electromyography, muscle edema on mag-
netic resonance imaging (MRI), or myopathic findings on muscle biopsy. Commercially available scleroderma specific auto-
antibodies were also obtained.

Clinical characteristics were compared between patients with and without myopathy using student’s t-tests and Fischer’s
exact test as appropriate. Cox proportional hazards analyzes were performed to determine the relationship between myop-
athy and survival. All statistical analyses were performed using Stata, version 17; all statistical tests were 2-sided, and a p-
value < 0.05 was considered statistically significant.

Results: 678 (17%) of 3,923 patients in the SSc cohort had a skeletal myopathy. When compared to those without a myop-
athy, those with myopathy were more commonly of the diffuse subtype (60.5% vs 32.5%, p < 0.0001), African-American
(30.4% vs 13.9%, p< 0.0001), and with shorter disease duration at first visit (4.52 + 6.2 years vs 6.5 + 8.0 years,
p< 0.00001). Patients with a myopathy also had more severe cardiopulmonary disease (see Table1).

Of the 678 patients with a myopathy, 213 (31%) had completed an EMG of which 92(43%) had an irritable myopathy. 170 of
678 (25%) patients had completed muscle MRI of which 130(76.5%) demonstrated muscle edema. 167 of 678 (24.6%) had
undergone a muscle biopsy; inflammation (41.3%) was the most prevalent individual histologic feature followed by necrosis
(36.9%), and fibrosis (30.7%).

Myopathy was associated with an increased risk of mortality in univariate Cox regression analyses (HR 1.59
[1.40-1.81],p=< 0.0001) (Figure 1). Older age at SSc onset, diffuse subtype, and more severe lung disease was also asso-
ciated with increased risk of death. In multivariate Cox proportional regression analyses, myopathy had an independent risk
of death even after controlling for other confounders (adjusted HR 1.69 [1.44-1.99], p=< 0.0001).

Conclusion: Skeletal myopathy in SSc is associated with higher overall disease burden and risk for mortality. Further studies
are needed to determine whether specific myopathic features such as histologic diagnosis also contribute to poor outcomes.

Disclosure: J. Paik, Pfizer Inc, Kezar Inc, Roivant, Argenx, Alexion Inc; C. Connolly, None; F. Wigley, None;
L. Hummers, Boehringer-Ingelheim, Corbus Pharmaceuticals, Cumberland Pharmaceuticals, Kadmon Corporation,
Medpace, CSL Behring, Mitsubishi Tanabe, Horizon Pharmaceuticals.
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Background/Purpose: Calcinosis cutis is a debilitating complication of systemic sclerosis (SSc) with no effective treat-
ments. Although the pathogenesis of SSc-related calcinosis remains unknown, there is growing evidence of a link between
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calcinosis and vascular hypoxia. Osteoclasts are large multinucleated giant cells that participate in bone remodeling and can
be induced by hypoxia, as shown in patients with SSc and acro-osteolysis. Hypoxia can also induce vascular endothelial
growth factor (VEGF), a potent angiogenic factor that can promote osteoclastogenesis. We assessed whether the presence
of radiographically confirmed calcinosis of the hands in patients with SSc is associated with increased osteoclastogenesis
and VEGF blood levels.

Methods: We recruited 21 patients with SSc (11 with calcinosis and 10 without calcinosis) and 10 age- and gender-
matched healthy controls. We collected clinical information and blood from all patients. Hand radiographs were performed
in all SSc patients and scored using the validated Scleroderma Clinical Trials Consortium (SCTC) radiographic severity score
for calcinosis. Osteoclasts were identified using tartrate-resistant acid phosphatase stain in cultures of peripheral blood
mononuclear cells (PBMC) with RANKL, and M-CSF, and counted under light microscopy. Levels of vascular endothelial
growth factor (VEGF) were quantified in plasma by enzyme-linked immunosorbent assay (ELISA).

Results: SSc patients were all women and Hispanic, and the majority (12, 57.1%) had limited SSc skin type. Mean age was
55.2±14.5 years, mean disease duration was 13.35±6.9 years from Raynaud phenomenon (RP) onset and 9.6±6.88 from
first non-RP symptom, modified Rodnan Skin Score was 9.6±6.6. Patients with and without calcinosis were similar with
regards to demographic and clinical characteristics, including smoking history, osteoporosis, autoantibody status, internal
organ involvement, use of medications, calcium, and phosphate serum levels. Mean SCTC score in SSc patients with calci-
nosis was 48.9±85.8.98 (range 1-294.5). After 9 days in culture, PBMCs from patients with calcinosis originated a signifi-
cantly higher number of osteoclasts (41.1±34.9 cells/well) than patients without calcinosis (15.3±6.9 cells/well) and
healthy individuals (12.3±2 cells/well) (p=0.013). VEGF plasma levels were not statistically significantly different between
the groups. The severity of calcinosis was strongly correlated with the number of osteoclasts per well (r=0.83, p=0.058).

Conclusion: Calcinosis in patients with SSc is associated with an increased propensity of peripheral blood cells to form osteo-
clasts. Calcinosis severity correlates with increased osteoclastogenesis. Calcinosis was not associated with higher levels of
blood VEGF. Targeted inhibition of osteoclastogenesis may provide a specific therapeutic option for SSc-associated calcinosis.

TRAP- positive cells with 3 or more nuclei visible under light microscopy were count as osteoclasts.

Tartrate-resistant acid phosphatase (TRAP)–stained multinucleated giant cells obtained from PBMCs from a SSc patient.

3308



Disclosure: A. Valenzuela, None; G. Perez, None; C. Iturriaga, None; R. Montalva, None.

Abstract Number: 1662

Nationwide Distribution of Other Connective Tissue Disease (OCTD) and
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Background/Purpose: Systemic sclerosis (SSc) is a rare autoimmune disease characterized by fibrosis of the skin and
internal organs, vascular abnormalities, and autoantibody formation. The etiology of SSc is unknown, but it is thought to
arise in genetically predisposed individuals after exposure to an environmental factor. Occupational, bacterial, and viral fac-
tors including silica dust, Rhodotorula glutinis, and Epstein Barr virus, have been cited as potential environmental triggers of
SSc. We hypothesized that SSc exhibits a non-random geographic distribution in a USMedicare beneficiary cohort between
2014 and 2018.

Methods: We selected beneficiaries from the US Medicare database that had diagnosis codes associated with SSc and
other connective tissue disease (OCTD). We calculated incidence rates for SSc and OCTD in each zip code in the
United States. Using ArcGIS we plotted the incidence of OCTD and SSc and conducted global and local Moran’s I spatial
autocorrelation to identify potential clusters of disease. We also executed optimized hot spot analysis, which utilizes the
Getis-Ord Gi statistic, to evaluate statistically significant hot and cold spots.

Results: Our study population consisted of 207,467 OCTD beneficiaries between the years 2014 and 2018. Our cohort is
68.2% female and 86.8% White. 29.8% of the beneficiaries in our cohort resided in the Southeastern US. Of the 207,467
OCTD beneficiaries, 55,696 are characterized as SSc beneficiaries. The SSc specific beneficiary cohort is 67.7% female,
83.3%White and most beneficiaries in the Southeastern US between 2014 and 2018. We found statistically significant clus-
ters of OCTD and SSc across the United States using spatial autocorrelation (Figure 1). The Moran’s I for our OCTD global
spatial autocorrelation is 0.05 with a z-score of 48.2 and a p-value of 0.00. The Moran’s I for our SSc specific global spatial
autocorrelation is 0.35 with a z-score of 25.1 and a p-value of 0.00. Examples of specific clusters found in Wisconsin, Mich-
igan, Ohio, New York, Georgia, Mississippi, and New Jersey are shown. We overlaid statistically significant clusters with
superfund sites and found that several of these clusters occurred in zip codes containing at least one superfund site. Exam-
ples of clusters with co-location of superfund sites include Mississippi, New York, Wisconsin, and New Jersey. Notably, sev-
eral of these locations are former wood preserving sites. We accessed contaminant information at these sites through the
Environmental Protection Agency (EPA) website and compiled a list of potential OCTD and SSc inducing exposures. These
contaminants include vinyl chloride, 1,2 dichloroethane, and other volatile organic compounds.

Conclusion: We identified statistically significant clusters of OCTD and SSc in the United States. Many of these hot spots
are concentrated around areas of environmental contamination. Concentrated studies at these locations are necessary to
describe the complexity of these cases.
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P. pioli, None; M. Whitfield, Corbus Pharmaceuticals, Celdara Medical LLC, Bristol-Myers Squibb(BMS).
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Age-Dependent Expansion and Activation of Disease-Associated
Microglia in Neuropsychiatric Symptoms of Systemic Lupus
Erythematosus

Hadijat Makinde1, Caroline Shah1, Miranda Gurra1, Yidan Wang1, Deborah Winter2 and Carla Cuda1, 1Northwestern
University, Chicago, IL, 2Northwestern University, Skokie, IL

Figure 1: Distribution of the incidence rate of Medicare beneficiaries carrying a diagnosis of OCTD or SSc by zip code between the years 2014 and
2018. We noted statistically significant clusters in Wisconsin, Michigan, Ohio, New York, Georgia, and Mississippi.
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Background/Purpose: Systemic lupus erythematosus (SLE) is a complex autoimmune disease that affects multipe end
organs, including the brain. Despite a prevalence of over 50% in SLE patients depending on the attribution model, neuropsy-
chiatric symptoms of SLE (NPSLE) are among the least understood complications. Notwithstanding the paucity of data
examining underlying mechanisms, accumulating evidence points to microglia, the resident innate immune cells in the brain,
as a driver of disease. Microglia are a heterogenous population and may exist as a homeostatic microglia or disease-
associated microglia (DAM) state, the latter of which are associated with Alzheimer’s disease (AD). In AD, DAM co-localize
with amyloid-b (Ab) plaques and may play a protective role in the early stages of AD by reducing Ab plaque burden. Our
group was the first to show that microglial expression of DAM-associated genes correlates with the severity of
hippocampal- and cerebellar-associated behavioral deficits in a NPSLE model prior to overt systemic disease. While DAM
have been extensively studied in AD, to date no studies have specifically examined DAM in NPSLE.

Methods: Separate cohorts of female B6 and SLE-prone B6.Sle1Sle2Sle3 (B6.TC; Jackson #007228) mice underwent a
battery of behavioral tasks at 2 months of age and 18F-FEPPA PET imaging targeting mitochondrial translocator protein-
18 kDa (TSPO) in activated microglia at 11 months of age. Brains from additional cohorts were perfused and extracted,
meninges were removed and live CD45+CD11b+ cells were FACSorted from pooled cell suspensions (n=3/strain/timepoint
to account for biological variability; 2, 5, 8 and 11 months of age) for cellular indexing of transcriptomes and epitopes by se-
quencing (CITE-seq; 10X Genomics 3’ v3.1). Data were analyzed in R using the Seurat package. Post-filtering, 10-12K cells/
strain/timepoint were maintained.

Results: Similar to patients with NPSLE, B6.TC mice exhibit heightened anxiety and impaired motor learning indicative of
amygdalar and cerebellar defects, respectively. We find that DAM in young B6.TC mice are enriched for genes involved in
the response to IFN-γ. Activation of microglia by IFN-γ induces proinflammatory T cell-related chemokine genes as well as
genes involved in antigen presentation; as a result, signals for T cell infiltration and antigen presentation are produced to
allow for microglia-T cell interactions. Indeed, with age, B6.TC DAM expand and not only maintain enrichment of genes
associated with the response to IFN-γ, but also adopt expression of genes involved in CD8 T cell activation and antigen pre-
sentation via MHC I and MHC II. Upregulation of Tspo expression in aged B6.TC DAM corresponds to increased 18F-FEPPA
uptake in affected brain regions of B6.TC mice, suggesting regional microglial activation.

Conclusion:We find that DAM are somehow primed for activation early in NPSLE-like disease. With age, DAM expand and
adopt a more activated phenotype, particularly suited for T cell interactions. Together, these discoveries are among the first
to implicate DAM as a potentially pathogenic microglia subset in NPSLE. Future studies will investigate the initial source of
IFN-γ.

Disclosure: H. Makinde, None; C. Shah, None; M. Gurra, None; Y. Wang, None; D. Winter, None; C. Cuda, None.
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TRIM21 as a Regulator of UVB-Driven IFN Responses in Lupus

Richard Moore, Gantsetseg Tumurkhuu, Daniel Wallace and Caroline Jefferies, Cedars-Sinai Medical Center, Los
Angeles, CA
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Background/Purpose: Patients with systemic lupus erythematosus (SLE) experience photosensitivity where exposure to
ultraviolet light B (UVB) drives lupus flares and systemic symptoms. Although the mechanisms linking UVB exposure to these
effects are unclear, type I IFNs are known to play a role. TRIM21, an autoantigen in SLE, functions as a negative regulator on
the pathways driving IFN expression. Here we explore that the E3 ligase TRIM21 functions to regulate both local and sys-
temic inflammation following UVB exposure in mice and altered expression may explain photosensitivity in SLE.

Methods: C57BL/6 Trim21+/+ (WT) and Trim21-/- (KO) mice were irradiated with UVB (100 mJ/cm2) on shaved dorsal skin
with inflammatory responses measured by mRNA transcript levels, histology, and flow cytometry. To determine molecular
targets of TRIM21 after UVB exposure, bone marrow-derived macrophages (BMDMs) and murine dermal fibroblasts
(MDFs) were isolated from WT and KO mice and treated with the stimulator of IFN genes (STING)-agonist cyclic GMP-
AMP (cGAMP) or 100 mJ/cm2 UVB, respectively. Lysates of these cells were used to determine direct effects of intracellular
signaling pathways via immunoblotting and immunoprecipitation.

Results: Erythema and edema developed in UVB-exposed skin of both WT and KO mice and associated with increased
immune infiltrate within the skin (Fig 1A). However, UVB-exposed skin of KO mice showed increased local levels of conven-
tional dendritic cells, myeloid activation, IFN-stimulated genes (ISGs), and IgG deposition (Fig 1B-D). This response led us to
investigate the systemic effects of UVB exposure and indeed, circulating cytokines and activation markers on both circulat-
ing monocytes and neutrophils within the spleen were significantly increased (Fig 2A-C). Further, increased levels of both
neutrophils and CD4+ T cells were detected in the KO spleen (Fig 2C).

Because we observed local and systemic inflammation, we sought the role TRIM21 has during these processes. To do this, we
stimulatedMDFs and BMDMswith UVB or cGAS, respectively, andmeasured protein levels of a known target of TRIM21 E3 ligase

Figure 1. C57BL/6 Trim21+/+ (WT) and Trim21-/- (TRIM21 KO) mice were exposed to UVB irradiation. (A) Flow cytometry analysis following the final
UVB dose showing the percentage of infiltrating immune cells (CD45+) , myeloid cells (CD11b+), dendritic cells (CD45+CD11C+MHCII+CD103+).
(B) The percentage of Siglec1, an IFN-inducible protein, on CD11b+ skin infiltrating cells. (C) Cutaneous expression of mRNA for IFN inducible genes
(ISGs) genes following UVB injury, as determined by qPCR. Fold change was calculated against nonirradiated mice, using the 2−ΔΔCt method. Data
are compiled from at least 3 independent experiments. (D) IgG deposition in UVB induced skin lesion. A representative pictures and quantification anal-
ysis. Values are the mean ± SD. *p<0.05; versus no UV irradiation, One-Way ANOVA with Tukey’s post-hoc test *p<0.05, **p<0.01.
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activity (DDX41) and phosphorylation of a downstream effector of the STING pathway (TBK1) as well as Ifnb transcript levels. While
KO MDFs and BMDMs exhibited increased responses to stimulation, specific inhibition of STING with H151 ameliorated these
effects (Fig 3).

Figure 3. Mouse Dermal Fibroblasts (MDFs) and bone marrow derived macrophages (BMDM) derived from WT and Trim21-/- mice were stimu-
lated with UVB or cGAMP for indicated hours. (A-B) The levels of DDX41, cGAS and pTBK1 were determined by immunoblotting. (C-D) The
expression of Ifnb mRNA was determined by qPCR. All data represent mean ± SD. Statistical significance was determined using t-test in A;
One-Way ANOVA with Tukey’s post-hoc test in B . *p<0.05, **p<0.01, ***p<0.001.

Figure 2. C57BL/6 Trim21+/+ (WT) and Trim21-/- (TRIM21 KO) mice were exposed to UVB irradiation. (A) Compared to WT mice, Trim21-/- mice
post-UVB exposure had higher circulating monocytes and increased inflammatory markers CCR2 and Siglec1 in Ly6Chi and CD11b+ cells,
respectively. (B) Inflammatory cytokines post-UVB determined by Legendflex assay. (C) FACS analysis of spleens following UVB exposure.
n = 5-6 per group. All data represent mean ± SD. Statistical significance was determined using One-Way ANOVA with Tukey’s post-hoc test .
*p<0.05, **p<0.01, ***p<0.001.
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Conclusion: In this work, we investigated the effect of Trim21 deficiency in the pathogenesis of the lupus UVB mouse
model. Trim21-deficient mice developed heightened local and systemic response to chronic UVB exposure compared to
WT mice. Our preliminary analyses confirmed this phenotype is rescued by STING inhibition, keeping with the importance
of STING in UVB-driven IFN responses. Taken together, loss of TRIM21 exacerbates UVB-induced skin and systemic
inflammation as a result of dysregulated IFN responses in innate immune signaling.

Disclosure: R. Moore, None; G. Tumurkhuu, None; D. Wallace, None; C. Jefferies, None.
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Background/Purpose: Activation of toll-like receptor 7 and 8 (TLR7/8) signaling by single-stranded RNA results in immune cell
stimulation and inflammatory cytokine production, a normal circumstance in a protective antiviral host response. In autoimmune
conditions such as lupus, aberrant activation of TLR7/8 can be pathogenic and contribute to disease progression. The primary
cell types stimulated by TLR7/8 activation are plasmacytoid dendritic cells, B cells, neutrophils andmonocytes. In this study, we
aimed to determine if a highly selective TLR7/8 inhibitor (TLR7/8i) can reverse established nephritis in a mouse model of lupus.

Methods: NZB/Wmice were injected intravenously on two consecutive days with an adenovirus encoding for mouse interferon-
alpha (IFN-α) to accelerate and synchronize disease progression. Approximately 4 weeks after IFN-α injection, mice developed
proteinuria which was measured and reported as the urine protein:creatinine ratio (UPCR). Treatment with 10 mg/kg of an
enpatoran-like TLR7/8i orally once daily was started after animals showed signs of proteinuria (UPCR >3 g/g).

Results: In independent experiments, we found that therapeutic TLR7/8 inhibition lowered proteinuria values as early as
2 weeks after the initiation of treatment. Over a total treatment period of 6 weeks, the majority of mice in the TLR7/8i-treated
group were rescued from proteinuria and survival was increased from 0% in the vehicle group to 90% in TLR7/8i-treated
group. Conversely, daily administration of 300 mg/kg mycophenolate mofetil did not reverse proteinuria and only rescued
survival in 50% of the animals. The glomerulonephritis histology score was significantly reduced after TLR7/8i treatment
compared to the vehicle group. Total splenocyte numbers, plasma cells and activated T cells were all reduced, providing
insight into the mechanism of action of the TLR7/8i.

Conclusion: In the IFN-α-accelerated NZB/W mouse model, TLR7/8 inhibition effectively reduced established kidney dis-
ease, suggesting that this therapeutic strategy may be useful for the treatment of patients with lupus.

Disclosure: J. Bruttger, the healthcare business of Merck KGaA, Darmstadt, Germany; A. Bender, EMD Serono, Bil-
lerica, MA, USA, the healthcare business of Merck KGaA, Darmstadt, Germany; S. Reissig, the healthcare business of
Merck KGaA, Darmstadt, Germany; A. Kao, EMD Serono, Billerica, MA, USA; P. Haselmayer, the healthcare business
of Merck KGaA, Darmstadt, Germany.
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Background/Purpose: Infiltrating monocytes acquire functions that support kidney remodeling in response to tissue dam-
age in lupus nephritis. This process of monocyte differentiation has been difficult to study due to the inability to characterize
immune cells from small human kidney biopsies or to accurately use mouse models to investigate mechanisms relevant to
human disease. We previously reported on the identification of comparable kidney macrophage states from 24 patients with
lupus nephritis and 4 common lupus mouse models using single cell RNA seq. Here, we compared intrarenal myeloid cells
from 155 patients from AMP Phase 2 and our 4 lupus mouse models to discover that injury-associated macrophages and
their differentiation from infiltrating monocytes is comparable in humans and mice.

Methods: For humans, we analyzed ~25,000 intrarenal myeloid cell transcriptomes in collaboration with AMP-SLE. For
mice, we sorted CD45+ cells from dissociated mouse kidneys with spontaneous adaptive-driven autoimmunity (NZB/W &
MRL/lpr) and TLR7-overexpression innate-driven autoimmunity (Sle1.Yaa & NZW/BXSB) in early and nephritic disease.
We profiled single cells using 10x Genomics, analyzed ~10,000 transcriptomes with >500 genes and UMIs using Seurat
3.0, and performed Louvain-based clustering. We developed an antibody panel based on the top differentially expressed
genes for mouse myeloid clusters for flow-cytometry. To identify similar mouse and human myeloid states we applied clas-
sifiers trained on our mouse data to AMP myeloid data. We used partition-based graph abstraction to compare cellular tra-
jectories from analogous human and mouse myeloid clusters.

Fig. 1. Phagocytic macs and a subset of reparative macs correlate with kidney injury in human lupus nephritis. LEFT. ~25,000 intrarenal myeloid
cells collected from 155 lupus nephritis patient biopsies. RIGHT. Association of cells with kidney injury (activity index) by covarying neighborhood
analysis. Analysis with AMP-SLE consortium.
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Results: Injury-associated Clec4n+ and C3ar1+ macrophage populations emerged in nephritic kidneys from all 4 mouse
strains. In humans, we identified comparable macrophage populations that correlated with active kidney injury (Fig. 1). These
injury-associated states adopted a similar differentiation path in mice and humans that derived from an analogous infiltrating
monocyte (Fig. 2). Similar gene programs and transcription factors shifted expression over this differentiation path and cul-
minated in genes for lipid processing and phagocytosis in the injury-associated states.

Conclusion: Our studies of 155 patients and 4 common lupus mouse models identified comparable injury-associated mac-
rophage states in lupus nephritis. These cells were enriched for lipid processing and phagocytosis gene modules and differ-
entiated through a conserved set of cellular states that expressed similar gene programs and transcription factors. These
injury-associated states may be critical for remodeling injured lupus kidneys and can now be studied in future mouse work
that will accurately reflect this aspect of human lupus nephritis.

Disclosure: P. Hoover, Sanofi, Third Rock Ventures; D. Lieb, None; S. Li, None; C. Raparia, None; A. SLE/RA, None;
A. Arazi, None; N. Hacohen, DangerBio/Related Sciences; A. Davidson, None.
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Pre-existing Rheumatoid Arthritis Patients Initiating Immune Checkpoint
Inhibitors for Cancer Treatment: A Comparative Cohort Study
Investigating RA Flare and Mortality

Kaitlin McCarter1, Taylor Wolfgang1, Senada Arabelovic1, Xiaosong Wang1, Kazuki Yoshida1, Emily Banasiak1, Grace
Qian1, Emily Kowalski1, Kathleen Vanni1, Nicole LeBoeuf1, Elizabeth Buchbinder1, Lydia Gedmintas1, Lindsey
MacFarlane1, Deepak Rao1, Nancy Shadick1, Ellen Gravallese2 and Jeffrey Sparks3, 1Brigham and Women’s Hospital,
Boston, MA, 2Brigham and Women’s Hospital, Harvard Medical School, Boston, MA, 3Brigham and Women’s Hospital
and Harvard Medical School, Boston, MA

Fig. 2. Injury-associated macrophages differentiated through a conserved set of cellular states. Identification of comparable macrophage states in
mouse and human lupus nephritis, A & D. Infiltrating and injury-associated-states adopt the same differentiation path, B & E. Average expression of
genes for phagocytosis (41 genes) and lipid metabolism (12 genes) were monitored over this differentiation path, C & F.
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Background/Purpose: For patients with pre-existing RA, immune checkpoint inhibitors (ICIs) for cancer treatment may trig-
ger RA flares or other immune-related adverse events. Underlying altered immunity and need for immunosuppression in

Table 1. Baseline characteristics of RA case and matched comparators initiating ICI for cancer treatment.
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cancer patients with RAmay also blunt the effectiveness of ICIs, leading to cancer progression and mortality. However, most
previous studies investigated cancer patients with any pre-existing autoimmune condition initiating an ICI, rather than a spe-
cific condition, and lacked a comparator group without autoimmune disease. We aimed to investigate risk for RA flare and
mortality for pre-existing RA cases and matched comparators who did not have RA initiating ICI for cancer treatment.

Figure 1. Cumulative incidence curve for RA flare after immune checkpoint inhibitor initiation for cancer treatment (n=101).

Figure 2. Cumulative incidence curves for mortality for RA cases (n=87) and matched comparators (n=203) after immune checkpoint inhibitor ini-
tiation for cancer treatment.
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Methods:We performed a retrospective cohort study of patients initiating an ICI at large tertiary academic health system and
cancer center (2011-2021). We used electronic query to identify all cancer patients who initiated an ICI. We then screened for
RA among those with any diagnosis code for inflammatory arthritis prior to date of ICI initiation (index date). We confirmed pre-
existing RA that met 2010 ACR/EULAR criteria through medical record review. Wematched each RA case to up to 3 compar-
ators at index date by age, sex, calendar year, specific histologic cancer type (verified by medical record review), and ICI target.
The pool of eligible comparators had no diagnosis codes for any systemic rheumatic disease before index date. The outcomes
of interest were RA flare and mortality, each obtained from medical record review. We obtained baseline characteristics on
demographics, lifestyle, cancer, and RA using medical record review or administrative data. We described rates of RA flare
and mortality among RA cases. For risk of RA flare, we handled the competing risk of death using Fine and Gray regression
models. We compared mortality of pre-existing RA cases vs. matched comparators using Cox regression.

Results: Among 13,028 cancer patients initiating ICI, we identified 101 patients with pre-existing RA (mean age 70.1 years,
62% female, Table). Among RA cases, 46% had RA flares after initiating ICI (27% of all patients flaring within the first
28 days, see Figure 1) and 72% died during median 79 (IQR 21, 346) days of follow-up. Seropositivity was associated with
increased risk of flare compared to seronegativity, even accounting for competing risk of death (multivariable subdistribution
hazard ratio [sdHR] 1.95, 1.03-3.69). Baseline treatment of RA with corticosteroids/DMARDs was associated with sdHR of
1.89 (0.99-3.60) for post-ICI flare compared to no baseline treatment for RA. We were able to match 87 RA cases to
203 comparators. Among these RA cases and their comparators, 69% and 63% died, respectively. Pre-existing RA
vs. comparators had a HR for total mortality of 1.20 (0.89-1.63, Figure 2).

Conclusion: Patients with pre-existing RA initiating ICI for cancer treatment had nearly 50% risk of RA flare, and 27% of all
patients flared within the first month after ICI initiation. RA had similar mortality as matched comparators, suggesting that RA
or its treatment may not have a large impact on cancer progression and mortality. These results argue that RA should not be
considered a contraindication for appropriate ICI treatment.

Disclosure: K. McCarter, None; T. Wolfgang, None; S. Arabelovic, None; X. Wang, None; K. Yoshida, None;
E. Banasiak, None; G. Qian, None; E. Kowalski, None; K. Vanni, None; N. LeBoeuf, Sanofi, Silverback Therapeutics,
Fortress Biotech; E. Buchbinder, Novartis, Bristol-Myers Squibb(BMS), Genentech, Eli Lilly; L. Gedmintas, None;
L. MacFarlane, None; D. Rao, Janssen, Merck, Bristol-Myers Squibb, Scipher Medicine, HiFiBio, Inc., AstraZeneca, Pfi-
zer; N. Shadick, Amgen, Bristol-Myers Squibb(BMS), Eli Lilly, Janssen, Aqtual; E. Gravallese, New England Journal of
Medicine, Textbook Rheumatology, AMN healthcare, CVS, American Well Corporation, Cerner Corp; J. Sparks, Bristol
Myers Squibb, AbbVie/Abbott, Amgen, Boehringer Ingelheim, Gilead, Inova Diagnostics, Janssen, Optum, Pfizer.

Abstract Number: 1668

Rheumatic Toxicities of Immune Checkpoint Inhibitors Predict
Favourable Tumour Responses in Patients with Advanced Melanoma

Alana Bruce1, Alexander MMenzies2, Georgina V Long2, Brian Fernandes3 and Fredrick Joshua4, 1Macquarie University,
Balaclava, Victoria, Australia, 2Melanoma Institute Australia, The University of Sydney, Royal North Shore and Mater
Hospitals, Sydney, Australia, 3Royal Prince Alfred Hospital, Sydney, Australia, 4Macquarie University, Integrated
Specialist Medical Care, Sydney, Australia

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: Abstracts: Immunological Complications of Medical Therapy
Session Type: Abstract Session
Session Time: 10:30AM–11:30AM

3319



Background/Purpose: To estimate the frequency of rheumatic toxicities of immune checkpoint inhibitors (ICI) presenting as
de novo or exacerbations of pre-existing rheumatic disease in patients with advanced melanoma. To explore the effect of
rheumatic toxicities on ICI treatment outcomes and identify predictors of favourable tumour responses.

Methods: A sub-analysis of a single-centre observational study examining the epidemiology, risk factors and clinical course
of rheumatic toxicities in patients with stage III or IV melanoma receiving all available ICI therapies. Patients were recruited
upon completion of a for-purpose questionnaire designed to capture rheumatic symptoms and risk factors and were fol-
lowed up at 12-months. Clinical details were extracted from patients’ medical records over this period. Tumour objective
response rates (ORR) were compared between patients with versus without both patient-reported and clinician-recorded
rheumatic toxicities. Association between tumour response and relevant pre-morbid, melanoma and treatment related fac-
tors were explored using chi squared tests of heterogeneity and univariate analysis. Models for prediction of favourable
tumour response were generated using binary logistic regression.

Results: Amongst 147 eligible patients, the prevalence of de novo or exacerbations of pre-existing immune and non-
immune mediated rheumatic disease according to initial questionnaire responses was 32.5%, and 21% at 12 months.
The incidences of clinician-documented rheumatic syndromes such as arthralgia, inflammatory arthritis and PMR-like syn-
drome were 39.5%, 5.4% and 3.4% respectively. The overall ORR in this cohort was 87.1%, derived from 128 of
147 patients, with complete response, partial response, stable disease and disease free (adjuvant therapy) tumour
responses occurring in 31.3%, 29.9%, 6.1% and 19% of patients respectively. There was a statistically significantly higher
ORR in patients with versus without clinician-documented rheumatic disease, ie 94% versus 78.1% ( � 2(1) = 8.067, Fisher
exact test p = 0.006), with a 4 fold improvement in odds of obtaining an objective response (OR = 4.368, 95% CI 1.428 –

Table 1: Binary logistic regression for predictors of objective tumour response, including patient-reported rheumatic disease and any grade, organ
specific immune-related adverse events. Sig., Significance; OR, Odds ratio; C.I., confidence interval; BRAF, B-raf oncogene; ECOG, Eastern
Cooperative Oncology Group performance status; LDH, lactate dehydrogenase.
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12.867). Binary logistic regression identified rheumatic toxicities (OR = 14.151, 95% CI 1.445-138.623) followed by thyroid-
itis (OR = 12.756, 95% CI 1.136-143.399) as statistically significant predictors of favourable tumour response (Table 1) and
this model was found to have 92% accuracy (Figure 1). Treatment with immunosuppression did not show a detrimental
effect on tumour response (OR 1.129, 95% CI 0.183–6.956)(Table 1).

Conclusion: Rheumatic toxicity in patients with advanced melanoma treated with ICIs is associated with favourable tumour
responses when evaluated in the context of other potential predictors including other organ-specific immune related
adverse events. Treatment with immunosuppression for any immune-related adverse event does not negatively affect
tumour response.

Disclosure: A. Bruce, None; A.Menzies, BMS, MSD, Novartis;G. Long, Agenus Inc, Amgen Inc, Array Biopharma Inc,
Boehringer-Ingelheim, Bristol-Myers Squibb(BMS), Evaxion Biotech A/S, Hexal AG, Highlight Therapeutics S.L, Inno-
vent Biologics USA Inc, Merck/MSD, Novartis, OncoSec Medical Australia, PHMR Limited, Pierre Fabre, Provectus
Australia, Qbiotics Group Limited, Regeneron Pharmaceuticals Inc; B. Fernandes, None; F. Joshua, Abbvie, Novartis,
Eli lily.

Figure 1: Receiver-operator curve for accuracy of binary logistic regression model for prediction of tumour response using patient-reported rheu-
matic disease.

Table 2: Area under receiver-operator curve. Test result variable(s): predicted probability. AUROC, Area Under Receiver-Operator Curve; Std.
Error, Standard Error; Sig., Significance. (a) Under the nonparametric assumption (b) Null hypothesis: true area = 0.5
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Comparing the Safety and Effectiveness of Methotrexate, TNF and IL6
Inhibitors for the Treatment of Checkpoint Inhibitor Arthritis
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Laura C. Cappelli14, 1Hospital for Special Surgery/Weill Cornell Medicine, New York, NY, 2UT MD Anderson Cancer
Center, Houston, TX, 3University of Chicago Medical Center, Chicago, IL, 4Brigham and Women’s Hospital and Harvard
Medical School, Boston, MA, 5Cleveland Clinic Foundation, Cleveland Heights, OH, 6Hospital for Special Surgery, New
York, NY, 7Cleveland Clinic, Cleveland, OH, 8Sinai Grace Hospital/ Detroit Medical Center, Detroit, MI, 9MD Anderson
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Background/Purpose: Immune checkpoint inhibitor associated arthritis (ICI-A) affects �4% of ICI-treated cancer patients
and often persists. Given its long duration, it is important to identify effective treatments that do not interfere with cancer
responses. However, there are no studies comparing the safety or effectiveness of disease modifying anti-rheumatic drugs
(DMARDs) for this condition.

Methods: This was a retrospective multicenter observational study. Inclusion criteria were 1. ICI-A or ICI-associated PMR
with ≥ 1 inflamed peripheral joint and 2. Treatment with a TNF or IL6R inhibitor (TNFi or IL6Ri), and/or methotrexate (MTX).
Patients with a preexisting autoimmune disease were excluded. The primary outcome was time to cancer progression from
time of ICI initiation. The secondary outcome was time to arthritis control, defined as grade 1 arthritis (mild pain, not interfer-
ing with function) and prednisone ≤ 10 mg after DMARD initiation. Descriptive statistics and comparisons were performed
using Fisher’s exact test, T-Tests, Wilcoxon rank sum tests and ANOVA as appropriate. Cox proportional hazard models
were constructed to identify factors associated with cancer progression and arthritis control. Variables included in the mod-
els were DMARD (exposure of interest), ICI and cancer type, age, sex, and time from ICI to DMARD initiation.

Results: One hundred twenty-two patients were included, mean (SD) age 62 (12) years, 39% female, 39% with melanoma,
8% non-small cell lung cancer, 19% renal cell carcinoma and 7% bladder cancer (Table 1). Seventy percent received PD(L)1
monotherapy. Median (IQR) time from ICI initiation to ICI-A onset was 170 (63,369) days, and from ICI-A onset to initiation of
a DMARD 385 (258,668) days. Time from ICI initiation to DMARD start was shortest for IL6Ri-only treated patients. Median
CDAI at rheumatology presentation was 22 (11,26) and 41% of the patients had other concomitant immune related adverse
events. ICI were held for ICI-A in 21% of patients and discontinued in 41%. The DMARD used was a TNFi in 13%, IL6Ri 35%,
MTX 31%, TNFi/MTX 9% and IL6Ri/MTX 11%. Total duration of DMARD treatment was shortest for TNFi-only treated
patients. A Kaplan-Meier curve showing time to cancer progression by DMARD treatment is shown in Figure 1, and time
to arthritis control in Figure 2. Compared to patients treated with a TNFi ± MTX, patients treated with IL6Ri ± MTX had a sim-
ilar time to cancer progression (HR 0.74; 95%CI 0.32-1.72, P=0.49) and to arthritis control (HR 0.84; 95%CI 0.46-1.50,
P=0.55). Patients treated with MTX alone had a trend toward a longer time to cancer progression (HR 0.39; 95%CI
0.13-0.1.19, P=0.10) and a longer time to arthritis control (HR 0.37; 95%CI 0.19-0.72, P=0.004) than patients treated with
a TNFi ± MTX.
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Table 1. Description of the study cohort

Figure 1. Kaplan-Meier curve showing time to cancer progression by DMARD treatment
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Conclusion: This retrospective cohort study suggests that ICI-A patients treated with either a TNFi ± MTX or an IL6Ri ± MTX
have a shorter time to cancer progression but faster arthritis control than patients treated with MTX alone. A prospective ran-
domized controlled trial is needed to verify these findings and to identify the optimal approach to managing patients with high
grade ICI-A.

Disclosure: A. Bass, None; N. Abdel-Wahab, None; P. Reid, provisional patent; J. Sparks, Bristol Myers Squibb,
AbbVie/Abbott, Amgen, Boehringer Ingelheim, Gilead, Inova Diagnostics, Janssen, Optum, Pfizer; C. Calabrese,
Sanofi, Astrazenica; D. Jannat-Khah, DrPH, MSPH, Cytodyn, AstraZeneca, Walgreens; D. Rajesh, None;
N. Ghosh, GoodRx, Musculo; K. Mushtaq, None; F. Al Haj, None; A. Falohun, None; L. Gedmintas, None;
L. MacFarlane, None; S. Arabelovic, None; A. Diab, None; A. Shah, Arena Pharmaceuticals, Medpace/Eicos, Kad-
mon Corporation; C. Bingham III, AbbVie, Janssen, Pfizer, Sanofi, Bristol Myers Squibb, Eli Lilly; K. Chan, None;
L. C. Cappelli, Bristol-Myers Squibb(BMS).
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Suarez-Almazor2, Suhendan Ekmekcioglu1, Daniel H. Johnson3 and Adi Diab1, 1UT MD Anderson Cancer Center,
Houston, TX, 2MD Anderson Cancer Center, Houston, TX, 3Ochsner Health, New Orleans, LA
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Background/Purpose: Immune checkpoint inhibitors (ICIs) led to impressive survival benefits in treatment of cancers. How-
ever, immune-related adverse events (irAEs) can cause treatment discontinuation and sometimes fatalities, more often seen
with combination ICIs. Through nanostring gene expression profiling of colitis-irAE, normal colon, and tumor biopsies, we

Figure 2. Kaplan-Meier curve showing time to arthritis control by DMARD treatment
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found that the interleukin-6 (IL-6)/T helper 17 (Th17) pathway may be implicated in ICI-related autoimmunity and resistance.
In mouse model of experimental autoimmune encephalomyelitis transplanted with tumors, we found that adding IL-6 block-
ade mitigated the ICI induced exacerbation of encephalitis and enhanced tumor shrinkage. In a single-center retrospective
study of melanoma patients who received IL-6 receptor (IL-6R) blockade for ICI-induced irAEs [inflammatory arthritis
(77%), myositis overlap with myasthenia gravis and/or myocarditis (6.5%), hepatitis (6.5%), 3% each with CNS vasculitis,
encephalitis, and systemic sclerosis] at MD Anderson Cancer Center, we observed a 74% improvement rate of irAEs after
a median of 2 months of IL-6R blockade therapy and found that the best overall response rate (ORR) to ICI was 57.7%
before versus 65.4% after therapy (p = 0.500). Overall, our data suggested that IL-6 blockade could be an effective targeted
therapy for irAEs without dampening the tumor response to ICIs.

Methods:We conducted a phase II, open-label, single center study (NCT04940299) to evaluate the upfront use of tocilizu-
mab (Toci) and ipilimumab (Ipi) plus nivolumab (Nivo) for patients with treatment-naïve advanced cutaneous melanoma
(n=35). Key inclusion criteria: age ≥18 years, and histologically confirmed locally advanced or metastatic disease including
patients with stable asymptomatic brain metastases. Patients with autoimmune diseases, interstitial lung diseases, infection,
or diseases requiring immunosuppressive therapies are excluded. Patients receive intravenously Ipi 3 mg/kg + Nivo
1 mg/kg/3 wks for up to 4 doses plus subcutaneous Toci 162 mg/2wks for up to 12 wks (induction phase) and then con-
tinue Nivo 480 mg/4 wks up to 2 yrs (maintenance phase). Blood, inflamed tissues, and tumor biopsies are collected for lon-
gitudinal immune analysis. Imaging is every 12 wks up to 2 yrs or until dose-limiting toxicities or progression. The primary
objective is to assess rate of grade 3 or higher irAEs. The secondary objective is to estimate ORR and overall survival. Explor-
atory objective is to assess predictive biomarkers of toxicity and tumor response/resistance.

Results: The trial opened in October 2021 and is actively enrolling. As of June 8th, 2022, 21 patients were enrolled; duration
of follow-up ranged from 3 to 32 wks. Six pts (29%) had grade 3 irAEs including diarrhea in 5 pts (24%), elevated lipase in
2 pts (10%) and elevated transaminases in 1 pt (5%). The overall response rate was 58% (1 CR and 6 PR out of 12 evaluable
patients) and disease control date was 75%. One patient discontinued treatment due to toxicity and there was no treatment-
related death.

Conclusion: Our preliminary data showed that adding Toci to the combination of Ipi and Nivo is safe and well tolerated and
had no negative impact on tumor immunity. Biomarker analysis are still ongoing.

Disclosure: N. Abdel-Wahab, None; E. Montazari, None; C. Spillson, None; S. Bentebibel, None; J. Tayar, None;
M. Suarez-Almazor, Eli Lilly, Pfizer, Celgene, ChemoCentryx, Gilead; S. Ekmekcioglu, None; D. Johnson, Bristol-
Myers Squibb(BMS), nektar therapeutics; A. Diab, None.
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Background/Purpose: HPV infection is a risk factor for cervical cancer. SLE patients have increased rates of HPV infection,
cervical dysplasia and cancer. Present guidelines for cervical cancer screening used for this population are designed for HIV
infected women. This is due to limited data about cervical dysplasia in SLE patients. In our cohort we studied the HPV vac-
cination rate, HPV infection rate, persistence of HPV infection and pap smear (PS) cytology in SLE patients in differed age
groups. We explored if the current guidelines for cervical cancer screening satisfy the needs of our SLE patients.

Methods: A single center retrospective cohort study was conducted for patients visiting Lupus clinic between May 2020
and 2022. For inclusion, patients had to be females between 21 to 65 years and have at least 1 pap smear after SLE diag-
nosis. Hysterectomy patients were excluded. We collected: HPV vaccination data, PS cytology results, HPV results for
patients since 2011. We also included patients with PS results who did not have HPV testing.

A total of 106 female SLE patients were categorized in 3 age groups: between 21 to 26 years, between 27 to 45 years and
older than 45 years. PS were evaluated using the Bethesda System. Statistical analyses were performed using SAS statis-
tical software (version 9.4, SAS Institute, Cary, NC). Chi square, logistic regression and ANOVA were used to determine sta-
tistical significance. p < 0.05 was considered statistically significant.

Results: The mean(±SD) age of SLE patients was 40±11 years. A total of 3.7% of SLE patients were vaccinated against HPV.

The rate of abnormal pap smear was 24% and rate of HPV infection was 29.7% in our SLE population.

Among 72 patients with normal cytology, 62 were tested for HPV and none of them were HPV positive. Among patients with
Atypical squamous cells (ASCUS), 50% were HPV positive. 89% of patients with Low grade squamous epithelial lesion were

Figure 1: Cytology of Pap smears (N=106)
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HPV positive and 100% of the patients with High grade squamous epithelial lesion were HPV positive. 1 patient had squa-
mous cell cancer and HPV.

HPV infection rate was higher in patients between 21 to 26 years than in patients between 27 to 45 years (83% vs. 35%, p
< 0.009). Similarly, HPV infection rate was higher in patients between 27 to 45 years than >45 years (35% vs. 0%, p
< 0.0005). The odds of having a positive HPV test decreased by 16% for each year of age increase (OR 0.84, 95% CI:
0.77 – 0.91, p< 0.0001).

Among patients who were HPV positive, persistent HPV infection was demonstrated in 40% of patients between 21 to
26 years and in 56.5% in patients between 27 to 45 years (p > 0.05).

Conclusion: SLE patients have very low HPV vaccination rates and high rate of HPV infection. Among those who are
infected, there is high risk of persistent HPV infection. This risk is similar among women who are between 21 to 26 years
and 27 to 45 years.

Our findings suggest the need for aggressive HPV vaccination among SLE patients between 27 to 45 years, in addition to
women < 26years.

Figure 3: Rate of persistent HPV infection in different age groups of SLE patients

Figure 2: Percentage of patients with persistent HPV infection among SLE patients
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Present guidelines do not recommend co-testing for HPV in patients < 30 years, however our data suggests, co-testing
should be done in all women < 45 because of the high rate of persistent HPV infection.Current guidelines should be revised
for SLE patients, however additional studies are needed to confirm results.

Disclosure: Z. Kazmi, None; C. Lorenzo, None; F. Kazmi, None; A. Escalante, None.
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The Impact of Systemic Sclerosis (SSc) onWomen’s Health Evaluated with
a New SSc-specific Patient-reported Questionnaire
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Background/Purpose: Systemic Sclerosis (SSc) has a strong female predominance and can significantly impair the every-
day quality of life of patients. We aimed at designing a SSc-specific, patient-reported questionnaire to explore the aspects of
women’s health most affected by the disease and additionally evaluate their association with clinical features.

Methods: The questionnaire was created together with Obstetricians-Gynecologists (70 questions, 5 sections) and admin-
istered to consecutive patients with SSc (2013 ACR/EULAR classification criteria) regularly attending our Clinic during 2021.
The Female Sexual Function Index (FSFI) questionnaire was also administered. Data regarding clinical and laboratory fea-
tures were obtained from clinical charts.

Results: The questionnaires were proposed to 114 patients; among 100 who accepted to participate (median age:
59 [43-67] years, median disease duration: 11 [6-17] years; limited cutaneous subset in 75%; anti-centromere positivity in
44%), 48 had received SSc diagnosis during reproductive age (< 45 years).

A regular gynecological follow-up was not declared by 40% of the women. These patients, as compared to those regularly
attending gynecological controls, were older at diagnosis and at questionnaire (Tab 1), had lower school education (p:0.02)
and were more frequently post-menopausal (p:0.01). Clinically, they presented a more severe SSc phenotype requiring
more systemic therapies (Tab 1).

Regarding sexuality, 59% reported that it was negatively affected by SSc, especially by vaginal dryness (67%), digital ulcers
(37%), gastro-intestinal involvement (37%) and dyspnea (20%). Among 39 patients who completed FSFI, 67% had sexual
dysfunction (Tab 1).

Considering 48 patients with SSc-diagnosis during reproductive age: 73% never discussed contraceptive methods with
their SSc-Clinicians; 54% desired a pregnancy after diagnosis, but 30% did not satisfy their family plan (Tab 1). In addition,
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half of them reported they did not know whether a SSc woman could experience disease worsening or take safe medica-
tions during pregnancy, and have children also affected by SSc (Fig 1).

After SSc onset, 22 women declared 43 pregnancies with 33 live births. A higher frequency of cesarean sections (p:0.01)
and a lower weight at birth of the babies (p:0.01), as compared to 146 pregnancies (121 live births) occurred before SSc
onset, were reported. An improvement or stability of SSc-manifestations during pregnancy was reported by 77% of the
patients.

Conclusion: The newly created specific questionnaire was instrumental to facilitate physician-patient communication about
‘women’s health’ and highlighted the aspects most affected by SSc and the unmet needs of the patients. The analysis of the
clinical features confirmed that a greater disease severity can have a major impact on the quality of life of these women.GILS
(Gruppo Italiano Lotta Sclerodermia) is kindly acknowledged for supporting the study with a grant.

Table 1. Clinical features of the patients at the questionnaire. Continuous variables are reported as median (IQR) and compared with Mann-
Whitney test; categorical variables are reported as number/number of available data (%) and compared with Chi Squared/Exact Fisher test.
*p<0.05, comparison with patients who had regular gynecological follow-up; ^p<0.05, comparison with patients who satisfied the desired family
size after SSc diagnosis; � p<0.05, comparison with patients with FSFI >26.55.

Figure 1. Results of the section of the questionnaire regarding patients’ knowledge about pregnancy issues.
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Disclosure: M. Lazzaroni, None; L. Moschetti, None; E. Pedretti, None; A. Lojacono, None; F. Ramazzotto, None;
C. Zanardini, None; Z. Sonia, None; A. Tincani, GlaxoSmithKlein(GSK), UCB; F. Franceschini, None; P. Airò, Bristol-
Myers-Squibb, Boehringer Ingelheim, Roche, Jannsen, CSL Behring; L. Andreoli, GlaxoSmithKlein(GSK), Janssen,
Novartis, UCB, Werfen.
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Cochin, Paris, Paris, France, 2University Hospital, Clermont-Ferrand, France, 3CHU Lille, Boulogne-Billancourt, France,
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MANS general hospital, LE MANS, France, 7APHP Hôpital Lariboisire, Paris, France, 8Sorbonne Université, Paris, France,
9chu poitiers, Poitiers, France, 10INSERM 1059, Saint-Etienne, France, 11Hospital of Aix en Provence, Marseille, France,
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Background/Purpose: Spondyloarthritis (SpA) is one of the most common chronic inflammatory diseases and regularly
affects women of childbearing age. However, there is limited knowledge about the impact of the disease and its treatment
on fertility. The aim of the study was to determine factors associated with time-to-conception in women with SpA.

Methods: We performed an analysis of SpA patients (diagnosis according to the rheumatologist) included in the national
multicenter cohort GR2 from 2015 to June 2021. Patients could be included either with a pregnancy wish
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(i.e., preconceptional period) or because of a clinical pregnancy (< 12 weeks of gestation): for this analysis, only patients
included preconceptionally were included. The main endpoint was time-to-conception, and the secondary endpoints were
the number of subfertile patients (i.e., time-to-conception >12 months or non-achievement of pregnancy), as well as the
number exposed to csDMARDs and biologics in the preconception period. We performed survival analyses, using a Cox
model including a random effect for the center to account for heterogeneity of practices among participating centers. We
used a multiple imputation to address missing data among the explanatory variables. Results are presented as a hazard ratio
(HR) with confidence interval (CI) to assess associations between the factors studied and time-to-conception.

Results: Among the 207 patients with SpA included in the GR2 cohort, 88 were selected for analysis of time-to-conception
(i.e., include preconceptionally). Of these, 56 (63.6%) had a clinical pregnancy during follow-up. Subfertility was observed in
40 (45.4%) women and the median time-to-conception was 16.1 months. The mean preconceptional BASDAI score was
2.9 (+/- 2.1). Patients were treated with NSAIDs, corticosteroids, csDMARDs and biotherapy in 23 (26.1%), 8 (9.1%),
12 (13.6%), and 61 (69.3%) cases, respectively. The multivariate model adjusted for age, BMI, nulligestity, BASDAI, disease
duration, smoking, form of spondyloarthritis (axial, peripheral, or both), and exposure to NSAIDs, csDMARDs, and biother-
apy in the preconception period found an association between longer time-to-conception and age (HR 1. 22 95% CI
[1.08-1.40] p < 0.001), as well as the use of NSAIDs during preconception (HR 3.01 95% CI [2.15-3.85] p = 0.01).

Conclusion: This study provides original results on fertility in women with SpA. The factors associated with a longer time-to-
conception were age and the NSAIDs use during the preconception period, which argues for their cautious use in case of
pregnancy wish in patients needing continuous NSAID intake for the management of their disease.

Disclosure: S. HAMROUN, None; M. Couderc, None; R. Flipo, Merck/MSD, Novartis, Janssen; J. SELLAM, None;
C. Richez, AbbVie/Abbott, Amgen, AstraZeneca, Biogen, Bristol-Myers Squibb(BMS), Galapados,
GlaxoSmithKlein(GSK), Eli Lilly, Novartis, Pfizer; E. Dernis, AbbVie/Abbott, Amgen, Bristol-Myers Squibb(BMS), Jans-
sen, Nordic Pharma France, Novartis, UCB; A. Frazier-Mironer, None; L. Gossec, Amgen, Lilly, Pfizer, Sandoz, UCB
Pharma, AbbVie, Bristol Myers Squibb, Gilead, Janssen, Novartis, Samsung Bioepis, Sanofi-Aventis, Galapagos, Glax-
oSmithKlein (GSK), Celltrion, MSD; e. gervais, None; H. Marotte, AbbVie/Abbott, Amgen, Biogen, Bristol-Myers
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Background/Purpose: The preventive approach to congenital heart block with hydroxychloroquine (HCQ) [PATCH] study
supported the efficacy of HCQ to reduce the recurrence rate of cardiac disease. This study considered whether the drug
had any effects upon the retinal development of these children, examined 5 years later.

Methods: Mothers in the PATCH study were treated with HCQ 400mg daily from 10 weeks of gestation and maintained
throughout pregnancy. To assess maternal compliance, whole blood HCQ levels were measured using high performance
liquid chromatography at baseline, second trimester, third trimester, delivery and cord blood. At age 5, ocular coherence
tomography (OCT) was performed (CIRRUS HD-OCT,Carl Zeiss Meditec) on 10 HCQ children and 16 age, gender, racial/
ethnically matched controls. Cross-sectional images were examined while blinded to exposure history, and retinal thickness
values were recorded from the 9 Early Treatment Diabetic Retinopathy Study (ETDRS) regions. Standard deviations and
Mann-Whitney analyses were obtained.

Results: The mean gestational age at birth of the mothers on HCQ was 37.5 compared to 37.7 in the controls. Cord and
blood levels were quite variable between visits and subjects, ranging from 50-1349 ng/ml. OCT cross sections were of good
quality in all cases and showed a completely normal appearance. The ETDRS thickness values showed typical normal var-
iability within both control and treated groups, with no major outliers. The overall thickness averaged 295.7 � in controls
compared to 285.8 � in HCQ cases. The treated eyes did not show any consistent regional loss of thickness and were
slightly thinner in all 9 ETDRS regions. Statistical analysis was of limited value because of normal variability and the small
sample, but no obvious discrepancies were noted.

Conclusion: The study data confirmed maternal adherence and the transplacental passage of HCQ. OCT anatomy was
normal at 5 years of age in treated eyes. There is significant variation among ETDRS thickness values in normal adults, while
no norms are established for children. Between small patient cohorts, a variation of 10 � in average thickness would not be
clinically significant. Thus, these OCT data show macular thickness to be slightly thinner in HCQ exposed children, but prob-
ably within clinical variation for normative samples and without any change in retinal morphology in OCT cross-sections.
They provide reassurance that the use of HCQ In pregnancy does not cause obvious damage or developmental loss in
the children of mothers given HCQ during pregnancy.
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Background/Purpose: Many health systems that treat people with knee osteoarthritis (OA) have no infrastructure in place
to implement weight loss and exercise treatments. The policy relevant and clinically important question is whether the suc-
cess of weight loss and exercise programs documented in academic, center-based trials can be replicated in community
settings.

Methods: We conducted a pragmatic, assessor-blinded, randomized controlled trial in community-dwelling, men and
women aged ≥ 50 years with knee OA and overweight and obesity (BMI≥27 kg/m2). Participants were randomly assigned
to either an 18-month diet and exercise (D+E) intervention or an attention control (C). The primary endpoint was the between
group difference in Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) knee pain (0 best–20 worst)
at 18-months tested using a repeated measures mixed linear model with adjustments for covariates (P≤.05). Secondary
endpoints include WOMAC function (0 best–68 worst), 6 minute walk distance, and SF-36 health-related quality of life.
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Results: Among the 823 randomized participants (mean age, 64.6 years; 637(77%) women), 658(80%) completed the trial.

The difference in mean 18-month body weight between D+E and C was 10.9 kg(10.8%) vs 2.7 kg(2.7%), difference, 8.6;
95%CI, 5.4 to 11.9, P< .0001 (Figure 1). Mean 18-month WOMAC pain was significantly less for D+E vs C (4.9 vs 5.5;
adjusted difference, -0.6; 95%CI, -1.0 to -0.1; P=.025) (Figure 2). D+E also had significantly improved WOMAC func-
tion (16.4 vs 19.7; adjusted difference, -3.3; 95%CI, -4.9 to -1.7; P< .0001), greater 6-minute walk distance (419 m vs
376 m; adjusted difference, 43; 95%CI, 31 to 55; P< .0001), and greater SF-36 physical health related quality of life com-
pared to the C group (41.3 vs 37.5, adjusted difference, 3.8; 95% CI, 2.5 to 5.2, P< .0001).

Conclusion: Among participants with knee OA, overweight, and obesity, 18-months of diet and exercise delivered in com-
munity settings significantly reduced WOMAC knee pain compared to an attention control group. This community-based
trial, which had few exclusion criteria due to its pragmatic design, resulted in reductions in weight and knee pain that were
similar to previous academic, center-based efficacy trials of knee OA and weight loss. This study provides a blueprint for
the implementation of a successful treatment for a pervasive public health problem in clinical and community settings.

Disclosure: S. Messier, None; D. Beavers, None; K. Queen, None; S. Mihalko, None; G. Miller, None; E. Losina,
None; J. Katz, None;R. Loeser, None; P. DeVita, None;D. Hunter, Pfizer, Eli Lilly, Merck/MSD, TLCBio, Kolon Tissue-
gene, Novartis; J. Newman, None; S. Quandt, None; M. Lyles, None; J. Jordan, None; L. Callahan, None.
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6Regeneron Pharmaceuticals, Inc., Tarrytown, NY, NY, 7Charité Universitätsmedizin Berlin, Corporate Member of Freie
Universität Berlin and Humboldt-Universität zu Berlin / DRFZ Berlin, Berlin, Germany, 8Université de Bretagne
Occidentale, Brest, France, 9Division of Rheumatology, Cantonal Clinic St Gallen, St.Gallen, Switzerland, 10Anglia Ruskin
University, East Anglia, United Kingdom
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Background/Purpose: IL-6 is elevated in patients with active PMR and is associated with disease activity, relapse and
severity. Clinical trials with IL-6 receptor (IL-6R) inhibitors in PMR showed higher remission rates and reduced glucocorticoid
(GC) use vs GC alone (Mori 2016; Akiyama 2020; Lally 2016, Devauchelle Pensec 2015).

The SAPHYR study (NCT03600818) assessed the efficacy and safety of sarilumab (SAR), a human anti IL-6Rα monoclonal
antibody, with a 14 week (wk) GC taper in patients with steroid resistant active PMR who flared on ≥7.5 mg/day prednisone
or equivalent.

Methods: Patients were randomized (1:1) to 52 wks of treatment with SAR 200 mg every 2 wks (Q2W) + 14 wk GC tapered
regimen (SAR arm) OR placebo Q2W + 52 wk GC tapered regimen (comparator arm). The primary endpoint was the propor-
tion of patients achieving sustained remission at wk 52, defined as disease remission by wk 12, as well as absence of dis-
ease flare, CRP normalization and adherence to the per protocol GC taper from wks 12 to 52.

Results: The study was terminated early due to protracted recruitment timelines during the COVID-19 pandemic, resulting in
118 of the intended 280 patients recruited between Oct 2018 and Jul 2020, and 117 were treated (SAR n=59, comparator
n=58). The demographics were balanced; patients were primarily female, Caucasian, and a median age of ~70 years
(Table). Overall, 78 patients completed the treatment (SAR n=42; comparator n=36). Primary reasons for treatment discon-
tinuation were adverse events (AEs; SAR n=7, comparator n=4) and lack of efficacy (SAR n=4, comparator n=9).

Sustained remission rate was significantly higher in the SAR arm vs the comparator arm (28.3% vs 10.3%; P=0.0193).
Results of a sensitivity analysis excluding CRP from the sustained remission definition was consistent with the primary anal-
ysis (31.7% vs 13.8%; P=0.0280). All sustained remission components favored SAR (Figure).

Table. Demographics and baseline characteristics
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Patients in the SAR arm were 44% less likely to have a flare after achieving clinical remission vs the comparator arm (16.7%
vs 29.3%; HR 0.56; 95% CI 0.35–0.90; P=0.0153).

The comparator arm required more additional GCs vs the SAR arm, mainly due to PMR flare (median difference in actual and
expected cumulative dose 199.5 mg vs 0.0 mg; P=0.0189). The cumulative GC toxicity index scores numerically favored
SAR but the difference was not statistically significant. PMR activity scores improved in the SAR arm vs the comparator
arm (least squares mean -15.57 vs -10.27, nominal P=0.0002). Patient reported outcomes (eg, physical and mental health
component scores, disability index, etc) favored SAR.

Incidence of treatment-emergent AEs (TEAEs) was numerically higher in the SAR arm vs the comparator arm (94.9% vs
84.5%) and included neutropenia (15.3%) and arthralgia (15.3%) in the SAR arm, and insomnia (15.5%) in the comparator
arm. Conversely, the frequency of serious AEs was higher in the comparator arm vs the SAR arm (20.7% vs 13.6%). No
deaths were reported.

Conclusion: SAR + 14 wk GC taper demonstrated significant efficacy vs the comparator arm in steroid refractory PMR
patients, including clinically meaningful improvement in quality of life. Safety was consistent with the known safety profile
of SAR.

Disclosure: R. Spiera, GlaxoSmithKlein(GSK), Boehringer-Ingelheim, Corbus Pharmaceutical, InflaRx, AbbVie/
Abbott, Sanofi, Novartis, Chemocentryx, Roche, Vera; S. Unizony, Genentech, Janssen, Kiniksa, Sanofi;
K. Warrington, Eli Lilly, GlaxoSmithKlein(GSK), Kiniksa, Chemocentryx; J. Sloane Lazar, Sanofi; A. Giannelou,
Regeneron; M. Nivens, Regeneron; B. Akinlade, Regeneron; W. Wong, Sanofi; Y. Lin, Sanofi; F. Buttgereit, Horizon
Therapeutics, Roche, Abbvie, AstraZeneca, Gruenenthal, Mundipharma, Pfizer; V. Devauchelle, Pfizer, Novartis, Abb-
Vie/Abbott, Novartis, Bristol-Myers Squibb(BMS), Roche-Chugai, Galapados; A. Rubbert-Roth, None; B. Dasgupta,
Sanofi, Roche Chugai, Abbvie, Cipla.

Figure. Summary of disease remission, disease flare, CRP reduction, and adherence to prednisone taper
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Bettegowda1, Nickolas Papadopoulos1, Sandra B. Gabelli1, Michelle Petri2, Antony Rosen1, Shibin Zhou1, Kenneth
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Background/Purpose: Chimeric antigen receptor (CAR)-T cell therapies have revolutionized the treatment of cancer and
can be curative. CD19-targeted CAR-T cells hold promise for the treatment of refractory autoimmune diseases, but thera-
pies that indiscriminately deplete all B cells are limited by infection risk. In contrast, precision immunotherapies that selec-
tively eliminate autoreactive B cells, while maintaining the normal B cell pool, have the potential to treat autoimmunity
without impairing protective immunity. Antiphospholipid syndrome (APS) is characterized by autoantibodies against beta-
2-glycoprotein I (B2GPI) domain I (DI) which are pathogenic and promote thrombosis and fetal loss. We therefore aimed
to develop an autoantigen-specific T-cell therapy targeting anti-B2GPI B cells for the treatment of APS.

Methods: We employed a CRISPR-Cas9/12a-based genome-editing platform to incorporate APS-relevant autoantigen
into the T cell receptor (TCR)-CD3 complex of primary human T cells. Homology-directed repair template encoding partial
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or full nucleotide sequences of B2GPI and Cas-gRNA ribonucleoprotein complexes targeting CD3G, CD3E, or TRAC were
transfected into activated T cells. CATCR expression was quantified by flow cytometry. Ramos B cells were CRISPR-
Cas9-edited to replace their native BCR with monoclonal anti-B2GPI DI BCRs cloned from patients with APS. The potency
and specificity of 36 B2GPI-CATCR-T cells against different anti-B2GPI or wild-type Ramos B cells was interrogated in co-
culture, and cytotoxicity was quantified by flow cytometry, live-cell imaging, and cytokine assays.

Results:We hypothesized that T cells can be redirected to selectively kill anti-B2GPI B cells in APS. To this end, T cells were
engineered to express chimeric autoantigen-TCRs (CATCRs) which confer the ability to bind autoantigen-specific B-cell
receptors (BCRs), thereby inducing immune synapse formation and killing of autoreactive B cells via the perforin–granzyme
effector pathway (Fig.1A). B2GPI-CATCR-T cells, expressing the APS autoantigen B2GPI as part of CD3-gamma,
CD3-epsilon, or the TCR-beta/alpha chains, were successfully generated from primary T cells, as confirmed by flow cytom-
etry (Fig.1B). In co-culture of T cells with autoreactive Ramos B cells (expressing pathogenic anti-B2GPI BCRs/autoanti-
body) or unedited Ramos cells (expressing irrelevant BCR), B2GPI-CATCR-T cells -but not control T cells- efficiently and
selectively eliminated anti-B2GPI DI B cells. In contrast, B2GPI-CATCR-T cells did not deplete B cells expressing irrelevant
BCR (Fig.1C). Target cell killing was observed at physiologically relevant effector:target cell ratios (Fig.1D).

Conclusion: We describe a precision cellular immunotherapy approach for the autoantigen-specific depletion of autoreac-
tive B cells in autoimmune diseases, which we here first applied to APS. B2GPI-CATCR-T cells selectively eliminated anti-
B2GPI DI B cells—pathogenic drivers of thrombosis and fetal loss in APS—in a dose-dependent manner, providing an
opportunity to treat and prevent APS. Beyond APS, these autoantigen-specific immunotherapies promise a future of treating
autoimmunity without increasing the risk of infection.

Disclosure: B. Mog, ManaT Bio; E. Shaw, None;M. Hwang, Genentech; A. Pearlman, ManaT Bio; S. DiNapoli, None;
S. Paul, ManaT Bio; C. Bettegowda, Depuy-Synthes, Bionaut Labs, Haystack Oncology, Galectin Therapeutics,
OrisDx; N. Papadopoulos, Thrive Earlier Detection, Exact Sciences, ManaT Bio, Haystack Oncology, Neophore, Per-
sonal Genome Diagnostics, CAGE Pharma; S. Gabelli, ManaT Bio, Advanced Molecular Sciences, XinThera Inc.;
M. Petri, Exagen, AstraZeneca, Alexion, Amgen, AnaptysBio, Argenx, Aurinia, Biogen, Caribou Biosciences, CVS
Health, EMD Serono, Eli Lilly, Emergent Biosolutions, GlaxoSmithKline (GSK), IQVIA, Janssen, Kira Pharmaceuticals,
MedShr, Sanofi, SinoMab, Thermofisher, BPR Scientific Advisory Committee; A. Rosen, Inova Diagnostics; S. Zhou,
Exact Sciences, ManaT Bio, BioMed Valley Discoveries, Inc.; K. Kinzler, Thrive Earlier Detection, Exact Sciences,
ManaT Bio, Haystack Oncology, Neophore, Personal Genome Diagnostics, CAGE Pharma; B. Vogelstein, Thrive Ear-
lier Detection, Exact Sciences, ManaT Bio, CAGE Pharma, Catalio Capital Management, Haystack Oncology, Neo-
phore, Personal Genome Diagnostics; M. Konig, Argenx, ManaT Bio.
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A Genome-Wide Association Analysis of 2,622,830 Individuals Reveals
New Pathogenic Pathways in Gout
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Japan, 32Tokyo University of Pharmacy and Life Sciences, Hachioji, Japan, 33University of Tokyo Hospital, Tokyo, Japan,
34Soongsil University, Seoul, Republic of Korea, 35Genomics England, London, United Kingdom, 36University of
Queensland, Brisbane, Australia, 37The Queen Elizabeth Hospital, Adelaide, Australia, 38Massachusetts General
Hospital, Lexington, MA, 39Lund University, Malmö, Sweden, 40Gold Coast University Hospital, Brisbane, Australia,
41Austin Health, Heidelberg, Australia, 42Flinders Medical Centre, Adelaide, Australia, 43RheumatologySA, Adelaide,
Australia, 44Japan Gout Genomics Consortium (J-Gout), Saitama, Japan, 45Japan Multi-Institutional Collaborative Cohort
Study (J-MICC), Nagoya, Japan, 46Regeneron, New York, NY, 47ViscientBio, San Diego, CA, 48Brigham and Women’s
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Background/Purpose: Genome-wide association studies (GWAS) in gout have been relatively small (≤13,179 people with
gout) and have provided little insight into the progression from hyperuricemia to gout. We present a gout GWAS that
includes 120,282 people with gout.

Methods: Participants were from 13 cohorts and four ancestral groups (African 3,052 gout/77,891 non-gout; East Asian
10,729/82,807; European 100,661/2,106,003; Latina 5,840/235,847). Ancestry-specific GWAS summary statistics were
meta-analysed to form the trans-ancestral GWAS. Candidate causal genes were identified by co-localization with expres-
sion quantitative trait loci (eQTL) using the Gene and Tissue Expression dataset and/or having a candidate missense causal
variant and/or by MAGMA gene set analysis. IL-1β response QTL were identified using the 500FG cohort. Pathway analysis
was done using KEGG and drug repositioning analysis was done using Genome for Repositioning Drugs.

Results: There were 339 gout-associated loci encompassing 515 independently-associated variants. 123 loci did not over-
lap with any previously reported in urate or gout. Co-localization of GWAS and eQTL signals identified 1,657 cis- and
267 trans-eQTLs for 252 of the 339 loci. Some co-localized eQTL genes regulate NLRP3 inflammasome activation and
activity (e.g. TMEM176B, SCAP, INSIG2 SREBF-AS1, FADS2, NLRC3). Co-localized eQTLs also included TET2, EZH2,
IDH2, and RUNX1, genes mutated in Clonal Hematopoiesis of Indeterminate Potential (CHIP). Enriched molecular pathways
using candidate genes identified purine metabolism, amino acid metabolism and insulin signalling pathways (Figure 1).
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Figure 1. Molecular pathways causally implicated in gout pathogenesis.

Figure 2.Q-Q plots of association of non-urate-associated variants (n=93, left panel) and urate-associated variants (n=317, right panel) with IL-1b
level after co-stimulation of PBMCs by MSU crystals and LPS.
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Genetic variants present in the 500FG dataset and not previously associated with urate (n=93, possibly involved in inflamma-
tion in gout) had amplification of signal that associated with IL-1b response to monosodium urate (MSU) crystal and LPS co-
stimulation in peripheral blood mononuclear cells (Figure 2). However those associated with urate (n=317) did not exhibit
amplified signal (Figure 2). The gout GWAS signal at the top-associated variant of the 93 variants not associated with urate
(rs9973741) co-localized with genetic control of production of IL-1b upon stimulation (the gout risk allele associated with
increased IL-1β level), and also co-localized with genetic control (eQTL) of IL1RN and IL-38 expression, implicating these
genes as causal at this locus. An association signal at Xanthine Dehydrogenase was restricted to males and co-localized
with XDH expression (eQTL) only in the prostate (Figure 3). Gout-associated loci represented drug repurposing possibilities
from neoplasm, blood biochemistry, and metabolic disorder treatment categories.

Conclusion:We implicate multiple new causal genes and pathways in gout. In addition to genes that regulate urate, NLRP3
inflammasome activity and autophagy, this work has identified the CHIP pathway, that includes epigenome modification
proteins, in gout pathogenesis. Other pathways identified involve insulin signalling and purine and glutamate metabolism.
Uniquely regulated production of urate by the prostate potentially represents a novel risk factor for gout in men.

Disclosure: T. Merriman, None; H. Matsuo, None; R. Takei, None; M. Leask, None; R. Topless, None; Y. Shirai,
None; Z. Li, None; M. Cadzow, None; R. Reynolds, None; k. saag, Horizon Therapeutics, SOBI, Shanton, AbbVie/

Figure 3. LocusZoom plots of gout association signal at the XDH locus in males (top left) and females (top right) from the European GWAS. Genetic
control of XDH expression, specific to the prostate, is in the bottom plot. XDH is the fourth gene from the left in each plot. Individual genetic variants
are represented as dots; genome position is on the x-axis and strength of evidence for association on the y-axis; genetic variants in strong linkage
disequilibrium with the lead variant at the prostate-specific signal (rs7594591) are in red.
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Optimization of Biologic Therapy in Polyarticular JIA (STOP-JIA) Study:
Three-Year Outcomes
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Background/Purpose: The CARRA STOP-JIA study compared the effectiveness of the CARRA Consensus Treatment
Plans (CTPs) in achieving clinically inactive disease (CID) in untreated polyarticular JIA (pJIA) using a prospective, observa-
tional study design. The primary results at 12 months, and follow-up at 2 years, were reported previously. Longer-term
follow-up of this cohort is ongoing through the CARRA Registry. Here we report on the impact of initial CTP choices on out-
comes at 3 years.

Methods: STOP-JIA compared 3 CARRA CTPs in untreated pJIA patients: 1) Step Up (SU) – starting conventional synthetic
DMARD (csDMARD), adding biologic (b)DMARD if needed after ≥ 3 months; 2) Early Combination (EC) - csDMARD and
bDMARD started together; and 3) Biologic First (BF) – starting bDMARD monotherapy. There was no randomization. Data
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were collected using the CARRA Registry every 3 months for the first 12 months and every 6 months (+/- 3 months) there-
after. Patients with 36 (+/- 6) months of follow-up were included in this analysis. The proportion of children achieving Clini-
cally Inactive Disease (CID) off glucocorticoids (GC), the clinical Juvenile Arthritis Disease Activity Score based on 10 joints
(cJADAS10) inactive disease, and Clinical Remission (CID for ≥6 months) were evaluated at 3 years. In addition, the percent-
age of time participants in each CTP group spent in CID and cJADAS10 inactive disease (ID) (score ≤2.5) were calculated by
assuming disease status was constant between visits and taking the participant’s total time in the inactive state divided by
the total follow-up time. Propensity score (PS) weighting was used to balance baseline differences in potential confounders
between CTPs, and multiple imputation (MI) was used to account for missing variables.

Results: 297 pJIA participants had a 3-year visit (190 Step Up, 76 Early Combination, 31 Biologic First). There were some
baseline differences between CTP groups for several variables as reported previously (Table 1). The characteristics did not
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differ significantly at baseline from the entire cohort (N=400) and those who missed a 3-year visit, except for older age at
onset and a higher proportion of black race (in those missing the 3-year visit). At the 3-year timepoint, the percentage of
patients in CID and cJADAS10 inactive disease (ID) (score ≤2.5) did not differ between the CTP groups. However, the pro-
portion of patients who achieved Clinical Remission at any time in the study (EC: 67.1%, SU 47.3%; p=0.007), and the per-
centage of time patients in each group spent in both CID (EC: 39.2%, SU 27.3%; p=0.006) and cJADAS10 ID (EC: 50.6%,
SU 37.5%; p=0.005) were each significantly higher in the EC group compared to the SU group (Table 2). Figure 1 shows the
proportion of patients in each cJADAS10 category by CTP group over the 3-year period.

Conclusion: Although there were no significant differences between pJIA patients in the 3 CTP groups in achieving CID or
cJADAS10 ID at the 3 year timepoint, the Early Combination CTP group had a significantly higher proportion of patients

cJADAS10 disease activity categories for each Consensus Treatment Plan group over the 3-year time period.
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who were able to achieve Clinical Remission, and significantly longer times spent in CID and cJADAS10 ID during the 3 year
study period compared to the Step Up CTP group.

Disclosure: Y. Kimura, Genentech; S. Ringold, Janssen; G. Tomlinson, None; L. Schanberg, UCB, Sanofi;
A. Dennos, None; M. Riordan, None; V. Del Gaizo, None; K. Murphy, None; P. Weiss, None; B. Feldman, Pfizer,
AB2-Bio, Janssen; M. Ong, None; M. Natter, None.
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Background/Purpose: Despite extensive studies, the relationship between circulating and local immune cells and clinico-
pathological features of Immune-Mediated Inflammatory Diseases remains unclear. Recently, synovium-specific cell states
have been described by single cell analyses, however their association with clinical outcomes remains unknown.

Methods: RNA-sequencing was performed on RNA extracted from ultrasound-guided synovial biopsies (n=49) and
matched peripheral blood samples (n=36) from patients with early (< 12months) untreated RA (EULAR/ACR 2010 criteria).
To assess the presence of 18 recently described synovium-specific immune cell states, we calculated module scores using
their most expressed genes, and assessed their association with disease outcomes.

Results: Unsupervised clustering of single-cell module scores identified 3 clusters associated with synovial pathotypes
(Figure 1A): cluster 3 corresponding almost exclusively to the lympho-myeloid pathotype, with enrichment of B, T cell and
macrophage subsets; cluster 2, with prevalence of the fibroid/pauci-immune pathotype and enrichment of CD34+ sublining
fibroblasts, DKK3+ sublining fibroblasts, and IL-1B+ pro-inflammatory macrophages; cluster 1, a mixed group, with a bal-
anced representation of lympho-myeloid and diffuse-myeloid pathotypes/cellular subsets. Further analyses of single-cell sig-
natures revealed a negative correlation of CD34+ sublining fibroblasts, DKK3+ sublining fibroblasts and IL-1B+ pro-
inflammatory macrophages with inflammatory markers, tender and swollen joints, and disease activity scores (Figure 1B),
while C1QA+macrophages, PD1+ Tph cells, GZMK+CD8+ T cells and all B cell subsets showed strong positive correlations
with inflammatory markers, disease activity and their components (Figure 1B). In the peripheral blood, significant correlations
were only maintained for PD1+ Tph cells (Figure 1C). The Tph signature was also associated with clinical outcomes
(Figure 1D), as patients reaching remission at 6 months in response to csDMARDs had significantly higher pre-treatment
TpH levels (figure 1E). Patients who progressed to biologic DMARDs within 1 year had significantly higher baseline memory
B cells (SC-B2 IGHG3+CD27-), plasmablasts, C1QA+ monocytes and GZMK+ CD8 T cells, but significantly lower CD34+
fibroblasts and DKK3+ fibroblasts (Figure 1F). Finally, radiographic progression at 1 year was associated with baseline
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plasmablast and NUPR1+ monocytes (Figure 1G). These findings were maintained after correcting by logistic regression for
baseline demographic and clinical factors.

Conclusion: These results indicate the pre-treatment synovial single-cell modular signatures are associated with disease
outcomes, including treatment response, use of biologic DMARDs and structural damage progression.
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Background/Purpose: Studies have shown that activated macrophages secrete several factors that promote human
fibroblast-like synoviocyte (HFLS) activation, resulting in an invasive phenotype, that contributes to extracellular matrix depo-
sition and remodeling in the synovium of patients with rheumatoid arthritis (RA). We have previously shown that the modifi-
cation of proteins with malondialdehyde-acetaldehyde (MAA) and/or citrulline are able to directly stimulate macrophages
to initiate pro-inflammatory and profibrotic responses. However, it is unknown whether stimulated macrophages release fac-
tors that could affect HFLS function. Therefore, the purpose of this study was to evaluate whether MAA-modified and/or
citrullinated fibrinogen is capable of stimulating macrophages to release factor(s) that activate HFLS and alter the deposition
of extracellular matrix proteins.

Methods: Phorbol 12-myristate 13-acetate (PMA)-treated U937 cells were stimulated with MAA, citrulline (CIT), or MAA-
citrulline (MAA-CIT) modified fibrinogen (FIB). U937 cell lysates were evaluated for citrullinated proteins, vimentin, and β-actin
expression using Western Blot. HFLS from RA synovium (HFLS-RA) were incubated with U937 stimulated supernatants, or

Figure 1. Western Blot from Stimulated U937 Cells. U937 cells were stimulated with modified fibrinogen antigens. CIT: citrullination, FIB: fibrino-
gen, FIB-MAA: fibrinogen-MAA, FIB-CIT: fibrinogen-citrulline, FIB-MAA-CIT: fibrinogen-MAA-citrulline. Cell lysates were probed with (A) anti-citrul-
line, anti-vimentin, and anti-β-actin antibodies. Densitometry of normalized values to β-actin of (B) ~57 kDa citrullination band for CIT, and for
(C) vimentin. All the values were compared to unmodified FIB (*p<0.001, #p<0.05) and between the groups (***p<0.001, **p<0.05), n=3.
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directly with the modified fibrinogen antigens. HFLS-RA cells were assessed for extracellular matrix deposition markers
using fluorescent immunohistochemistry (IHC) and Western Blotting.

Results: Western Blots of U937 cells stimulated with FIB-MAA-CIT demonstrated increased citrullination (p< 0.001
vs. others) but no change in the expression of vimentin (57 kDa) (Fig. 1). Treatment of U937 cells with FIB-CIT led to a slight
increase in both vimentin expression (p< 0.05) and citrullination of the same protein band (p< 0.05 vs. unmodified FIB). By
IHC, exposure of HFLS-RA to U937 supernatants, collected following stimulation with FIB-CIT or FIB-MAA-CIT, demon-
strated an elongated and round, “spindle-shaped” fibroblast morphology suggesting HFLS activation (Fig. 2A) and
increased expression of vimentin (Fig. 2B, p< 0.001) and type II collagen (Fig. 2C, p< 0.001) as compared to direct HFLS
stimulation. Similar results were observed by Western Blot wherein protein expression of vimentin was increased when
HFLS-RA cells were incubated with U937 cell supernatants following stimulation with FIB-CIT (p< 0.001) or FIB-MAA-CIT
(p< 0.001) in comparison to direct antigen stimulation (Fig.3D,E). In contrast, U937 supernatants from FIB-MAA treatment
significantly increased HFLS-RA cellular deposition of type II collagen (p< 0.001) compared to direct stimulation with the
same modification, but yielded less striking changes in cellular morphology (Fig. 3A,C).

Conclusion: These findings suggest that exposure to protein antigens modified with MAA and/or citrulline result in the
release of citrullinated vimentin from macrophages. Furthermore, supernatants of activated macrophages induce HFLS
secretion and deposition of extracellular matrices that likely contribute to the fibrotic responses observed in RA pathogene-
sis. Whether the HLFS activation observed is due to citrullinated vimentin, as has been demonstrated by other groups, war-
rants additional study.

Disclosure: n. Aripova, None;M. Duryee, None; E. Daubach, None; c. hunter, None; B. England, Boehringer-Ingel-
heim; J. O’Dell, None; T. Mikuls, Gilead Sciences, Bristol-Myers Squibb, Horizon, Sanofi, Pfizer Inc; G. Thiele, None.

Figure 2. Fluorescent IHC andWestern Blot Experiments from HFLS-RA cells. HFLS-RA cells were stimulated with either supernatants from U937
cells or directly stimulated with modified fibrinogen antigens. U937 cell supernatants were collected after stimulation with modified fibrinogen anti-
gens. FIB: fibrinogen, FIB-MAA: fibrinogen-MAA, FIB-CIT: fibrinogen-citrulline, FIB-MAA-CIT: fibrinogen-MAA-citrulline, Type II COL: type II colla-
gen. (A) Images of HFLS-RA cells and Mean Pixel Density (MPD) measurements of (B) vimentin, and (C) type II collagen. (D) Blots of HFLS-RA cells
probed with anti-vimentin and anti-β-actin antibody. (E) Quantification of blots for vimentin protein expression. All values were compared to
unmodified FIB (*p<0.001, #p<0.05) and between the stimulation groups (***p<0.001, **p<0.05). N=8 for fluorescent microscopy experiment
(A-C) and n=3 for Western Blot experiment (D-E).
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Background/Purpose: Post-translational modifications (PTM) of extracellular matrix proteins, such as fibrinogen, have
been implicated in the pathogenesis of rheumatoid arthritis (RA). Citrullination, a type of PTM catalyzed by peptidylarginine
deiminases (PAD), promotes inflammatory responses leading to the development of antibodies and T cell responses against
citrullinated proteins, with anti-citrullinated protein antibody (ACPA) having up to 98% disease specificity in RA. Beyond
citrullination, our laboratory has previously shown that proteins modified with malondialdehyde-acetaldehyde (MAA) acts
as a potent antigens and targets of anti-MAA antibodies detected in RA patients. The purpose of this study was to determine
whether fibrinogen (FIB) modified with citrulline (FIB-CIT), MAA (FIB-MAA) or both (FIB-MAA-CIT) leads to altered macro-
phage phenotype, PAD2 expression, and/or the production of citrullinated proteins.

Methods: Protein modifications were performed as described previously (Thiele et al. 2020). Phorbol 12-myristate
13-acetate (PMA)-treated U-937 cells (M0 cells) were stimulated with FIB-CIT, FIB-MAA, or FIB-MAA-CIT. Macrophage
(M1/M2) phenotypes were evaluated by RT-PCR and ELISA. For RT-PCR, primers included both M1 markers: CD14,
CD192, CX3CR1, and M2 markers: CD163, CD206. For ELISA, IL-1β, IL-18, TNF-α, IP-10, MCP-1, and IL-12p70 were

Figure 1. Timed RT-PCR for M1 and M2 markers from stimulated U-937 cells after exposing M0 cells to FIB, FIB-MAA, FIB-CIT, or FIB-MAA-CIT.
FIB: fibrinogen, FIB-MAA: fibrinogen-MAA, FIB-CIT: fibrinogen-citrulline, FIB-MAA-CIT: fibrinogen-MAA-citrulline. A) M1 markers and B) M2
markers. The data is represented as a mean (standard deviation) of Relative quantity (Rq) of M1 and M2 markers. Red boxes represent increased
mRNA levels, while green boxes represent decreased mRNA levels. All the values are compared to FIB. *p<0.001, #p<0.05, n=3.

3349



measured as indicators of M1 polarization. M-CSF, CCL22, and IL-13 were measured as indicators of M2 polarization. Also,
antigen stimulated M0 cells were evaluated for PAD enzyme expression and protein citrullination using Western Blot. Com-
parisons of assay data (RT-PCR, ELISA, Western Blot) from cells stimulated with native or modified FIB were performed
using one-way ANOVA using Tukey’s post-hoc to account for multiple comparisons.

Figure 2. M1 and M2 cytokine concentrations by exposure group. from stimulated U-937 cells. FIB: fibrinogen, FIB-MAA: fibrinogen-MAA, FIB-
CIT: fibrinogen-citrulline, FIB-MAA-CIT: fibrinogen-MAA-citrulline. The following M1 cytokines were measured: A) IL-1β, B) IL-18, C) TNF-α, D)
IFNγ-inducible protein (IP)-10, E) monocyte chemoattractant protein (MCP)-1, F) IL-12p70. The following M2 cytokines were measured: G) mac-
rophage colony-stimulating factor (M-CSF), H) macrophage derived chemokine (CCL22), I) IL-13. The data is represented as a mean of cytokine
concentrations (pg/mL) and reported with SEM. Comparisons made to FIB are illustrated above each bar: ****p<0.0001, ***p<0.001, **p<0.01,
*p<0.05, n=4. Tukey’s post-hoc test comparisons are illustrated between treatment groups, and only significant differences are illustrated:
****p<0.0001, ***p<0.001, **p<0.01, *p<0.05.
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Results: M0 macrophages stimulated with FIB-MAA-CIT resulted in mixed M1/M2 phenotypes as demonstrated by mRNA
levels of CD14, CD192, CD163, and CD206 (Fig.1, p< 0.001 vs. others), and the release of IL-1β, IL-18, MCP-1, IP-10,
CCL22, and IL-13 (Fig.2, p< 0.001 vs. others). FIB-MAA treated M0 cells also demonstrated a mixed M1/M2 phenotype (IL-
12p70 release, Fig.2; and M2 markers expression, Fig.1), but cytokine and cell surface markers differed from FIB-MAA-CIT.
Finally, M0 cells treated with FIB-CIT demonstrated markers and cytokines consistent with only the M1-like phenotype. Expo-
sure of M0 cells to FIB-MAA-CIT led to the highest increase of PAD2 protein expression (Fig.3, p< 0.001) and protein citrullina-
tion with the most predominant band at 75 kDa, aligning with the molecular weight for PAD2 (Fig.3, p< 0.001).

Conclusion: This study shows that a human monocyte cell line exposed to MAA-modified and/or citrullinated fibrinogen
alters its phenotype and function in a modification-specific manner. This suggests a possible interconnection pathway(s)
between post-translationally modified proteins, PAD enzyme expression, auto-citrullination, and immunoregulatory
mechanism(s). Shifting the balance from a M1 pro-inflammatory response to a M2 pro-fibrotic response, and finally to a
mixed M1/M2 response plays a central role in the generation of disease-specific autoimmunity.

Disclosure: n. Aripova, None;M. Duryee, None; c. hunter, None; B. England, Boehringer-Ingelheim; D. Romberger,
None; J. O’Dell, None; G. Thiele, None; T. Mikuls, Gilead Sciences, Bristol-Myers Squibb, Horizon, Sanofi, Pfizer Inc.

Figure 3. Western Blot for PAD enzyme expression and citrullination from stimulated M0 cells. M0 cells were stimulated with modified fibrinogen
antigens for 48 hours. CIT: citrullination, FIB: fibrinogen, FIB-MAA: fibrinogen-MAA, FIB-CIT: fibrinogen-citrulline, FIB-MAA-CIT: fibrinogen-MAA-
citrulline, PAD: peptidyl-arginine deiminase. Cell lysates were probed with (A) anti-citrulline, (B) anti-PAD2, anti-vimentin, and anti-β-actin antibod-
ies. Densitometry of normalized values to β-actin of (C) 75 kDa citrullination band for CIT, (D) PAD2, and (E) vimentin. The data is represented as a
mean densitometry normalized values and reported with SEM. Comparisons made to FIB are illustrated above each bar: ****p<0.0001,
***p<0.001, **p<0.01, *p<0.05, n=3. Tukey’s post-hoc test comparisons are illustrated between treatment groups, and only significant differences
are illustrated: ****p<0.0001, ***p<0.001, **p<0.01, *p<0.05.
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Background/Purpose:Malondialdehyde and acetaldehyde, by-products of lipid peroxidation, react with free amino groups
on proteins to form a stable post-translational modification (PTM), termed MAA. MAA modifications and associated anti-
MAA antibodies have been implicated in the pathogenesis of rheumatoid arthritis (RA). In RA synovium, MAA adducts have
been shown to co-localize with another PTM, citrullination. Citrullination is mediated by the calcium-dependent enzyme pep-
tidyl arginine deiminase (PAD), and its activity is dependent on tightly regulated intracellular calcium concentrations. One
such intracellular calcium regulator is matrix gla protein (MGP), which functions as an intracellular calcium scavenger. The
goal of this study was to evaluate potential changes in PAD expression and citrullination that may occur as a result of MAA
modification of MGP.

Methods: A human monocytic cell line (U-937) was differentiated to a macrophage phenotype using phorbol 12-myristate
13-acetate (PMA), and subsequently stimulated for 6.5, 24, and 48 hours with either; native MGP or MAA-modified MGP
(MGP-MAA). RT-PCR was performed for the following calcium modulators: inositol 1,4,5-Trisphosphate Receptor Interact-
ing Protein (ITPRIPL), calcium/calmodulin-dependent protein kinase kinase 2 (CAMKK2), PAD2, and PAD4. Additionally,
antigen-stimulated U-937 cells were lysed for protein purification and analyzed using Western Blotting for citrullinated (CIT)
proteins using an anti-CIT antibody. The relative expression of protein quantity was normalized to β-actin (endogenous
control).

Results: In comparison to native MGP, differentiated U-937 cells stimulated with MGP-MAA demonstrated an increase in
mRNA expression for ITPRIPL (2.5-fold, p< 0.001) at 6.5 hours, PAD2 (3.4-fold, p< 0.001) at 48 hours, and PAD4 (5-fold,
p< 0.001) at both 24 and 48h (Table 1). For Western Blot, MGP-MAA stimulated cells showed a 10-fold increase
(p< 0.001) in citrullinated proteins compared to native MGP stimulated cells with the most prominent band identified at
75 kDA, which is suspected to be PAD2 based on preliminary data (Figure 1).Conclusion: Although mechanisms underpin-
ning these observations need to be elucidated, these studies suggest that MAA adduction of MGP likely diminishes its func-
tion as a calcium scavenger, resulting in an upregulation of key cellular calcium binding proteins. Amongst them is the

Table 1. RT-PCR from Stimulated U937 cells. U937 cells were stimulated with either native MGP or MAA adducted MGP (MGP-MAA). Cells were
stimulated for 6.5, 24, or 48 hours before RNA collection and cDNA transformation. Primers for inositol 1,4,5-Trisphosphate Receptor Interacting
Protein (ITPRIPL), calcium/calmodulin-dependent protein kinase kinase 2 (CAMKK2), PAD2, and PAD4 were utilized. All values from MGP-MAA
stimulation were compared to MGP stimulation and expressed as relative quantification (RQ) (*p<0.001, #p<0.05).
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calcium-dependent enzyme PAD2 and PAD4, which catalyzes the citrullination of proteins. The identification of a prominent
75 kDA band (a molecular weight corresponding to PAD) suggests the possibility that stimulation of cells with MAA-modified
MGPmay lead to the auto-citrullination of PAD. Taken together, these findings provide insight into a potential mechanism by
which increased levels of citrullinated proteins in macrophages are produced resulting in the formation of autoantigens and
autoantibodies unique to RA.

Disclosure: S. Jones, None; n. Aripova, None; M. Duryee, None; A. Ragland, None; B. England, Boehringer-Ingel-
heim; T. Mikuls, Gilead Sciences, Bristol-Myers Squibb, Horizon, Sanofi, Pfizer Inc; G. Thiele, None.
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Background/Purpose: Peptidyl arginine deaminase 4 (PAD4) catalyzes the conversion of arginine residues to citrulline, a
post-translational modification that has been implicated in the auto-immune response in ACPA+ rheumatoid arthritis (RA).
Genetic association studies identify PADI4 as a susceptibility gene for RA and studies with Padi4-/- mice highlight a patholog-
ical role of PAD4 citrullination in inflammation and arthritis. Moreover, histone H3 has been identified as a key substrate for
PAD4 in human myeloid cells, particularly granulocytes, and citrullinated histone H3 (citHH3) has recently been implicated
in the process of neutrophil extracellular trap (NET) formation and pathological inflammation (1,2). Despite the strong thera-
peutic rationale for PAD4 inhibitors for RA, development of a potent PAD4 inhibitor (PAD4i) with desirable pharmacological
properties remains challenging. Here, we describe the development of a potent and selective allosteric inhibitor PAD4i that
demonstrates robust in vitro and in vivo inhibition of histone citrullination.

Figure 1. Western Blot from Stimulated U937 cells. U937 cells were stimulated with either native MGP or MAA adducted MGP (MGP-MAA). Cell
lysates were probed with (A) anti-citrulline and anti-β-actin antibodies. Densitometry of normalized values to β-actin of (B) 75 kDa citrullination band
for CIT, which is suspected to be PAD-2 based off preliminary data. All values from MGP-MAA stimulation were compared to MGP stimulation
(*p<0.001, #p<0.05).
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Methods: PAD4 inhibitors were evaluated for selectivity in a biochemical assay using a small molecule substrate (BAEE) as
previously described (3). The inhibition of PAD4 activity in RA synovial fluid was tested using the ABAP assay (4). Inhibition of
citrullinated histone was assessed in a) HL60 cells or primary neutrophils, stimulated with calcium ionophore, and measured
by Cellomics imaging, b) monocytes stimulated with TLR ligand, c) neutrophils following NK-mediated ADCC, d) peritoneal
or bronchial lavage cells following LPS challenge in mice, as measured by flow cytometry.

Results: Our PAD4i has >500-fold selectivity over PAD2 in a biochemical assay. This compound shows potent inhibition of
RA synovial-fluid derived PAD4 activity. PAD4i fully suppresses citrullination of histone H3 in human primary neutrophils and
HL-60 cell (EC50s < 10 nM). CitHH3 has recently been described to be increased in monocytes from RA patients and At-
Risk-Individuals (ARI)(5); our PAD4i is able to potently suppress citHH3 in RA PBMC-derived monocytes. Moreover, hyper-
citrullination in synovial neutrophils is hypothesized to be driven by immune-mediated membranolytic mechanisms, including
pore forming granules such as perforin and granzyme (6). We developed an NK-cell mediated ADCC assay which induces
citrullination in target neutrophils and showed this to be robustly inhibited by PAD4i. Potent inhibition of citHH3 in cellular
assays translates to dose-dependent inhibition of citHH3 in vivo in peritoneal cells during LPS-induced peritonitis and in
bronchial lavage cells in an inhaled LPS model.

Conclusion: In summary, our data show that Gilead’s PAD4 inhibitor is a potent and selective molecule to inhibit citrullina-
tion in inflammatory diseases.

Disclosure: G. Min-Oo, Gilead; V. Lira, Gilead;D. Ruelas, Gilead;U. Mehra, Gilead;G. Pimm, Gilead; T. Won, Gilead;
J. Belzile, Gilead;K.Wang, Gilead;C. Ellis, Gilead; B. Bleier, Gilead; P. Gonzalez Traves, Gilead;N. Novikov, Gilead;
A. Schrier, Gilead; A. Niedziela-Majka, Gilead.
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Background/Purpose: Antibodies to malondialdehyde-acetaldehyde protein adducts (MAA) are increased in both the
serum and synovial joint fluid from patients with Rheumatoid Arthritis (RA). These antibodies strongly associate with disease
activity and have been demonstrated to predict disease onset. Immunohistochemical (IHC) staining of RA joint tissues for
MAA have suggested that extracellular matrix proteins (ECM) are involved in the disease pathogenesis. However, these
studies only examined the associations of MAA and ECM proteins to co-localize together in the same area of the joint. There-
fore, it was the purpose of this study to determine whether RA patients develop antibodies to MAA modified ECM proteins in
the serum and synovial fluid.

Methods: ELISA plates were coated with MAA modified collagen II, vimentin, fibrinogen and incubated overnight at 4oC
degrees. Matched serum and synovial fluid from RA patients and OA controls were incubated with the antigen coated
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Figure 1. ELISA to determine the reactivity to the anti-Fibrinogen MAA antibodies in Serum and Synovial Fluid from OA and RA Patients. Plates
were coated with MAA modified fibrinogen and allowed to react with synovial fluid or serum taken from OA or RA patients to determine binding
of circulating antibodies. (A) Anti-fibrinogen IgG was significantly *p<0.05 increase in the RA serum compared to OA serum and synovial fluid
and RA synovial fluid. RA synovial fluid was significantly increased ****p<0.0001 compare to OA fluid. (B) Anti-fibrinogen IgM was significantly
**p<0.01 increase in the RA serum compared to OA serum and synovial fluid and RA synovial fluid. RA synovial fluid was significantly increased
**p<0.01 compare to OA fluid. (C) Anti-fibrinogen was significantly **p<0.01 increase in the and synovial fluid and RA synovial fluid. RA synovial fluid
was not increased compare to OA fluid.

Figure 2. ELISA to determine the reactivity to the anti-Collagen II MAA antibodies in Serum and Synovial Fluid from OA and RA Patients. Plates
were coated with MAA modified collagen II and allowed to react with synovial fluid or serum taken from OA or RA patients to determine binding
of circulating antibodies. (A) Anti-collagen IgG was significantly *p<0.05 increase in the RA serum compared to OA serum and synovial fluid and
RA synovial fluid. (B) Anti-collagen IgM was increased in the RA serum compared to all other groups, yet significance was not reached. (C) Anti-
collagen IgA was increased in the RA synovial fluid compared to all other groups, yet there was a lot variability in the data making it not significant.

Figure 3. ELISA to determine the reactivity to the anti-Vimentin MAA antibodies in Serum and Synovial Fluid from OA and RA Patients. Plates were
coated with MAA modified vimentin and allowed to react with synovial fluid or serum taken from OA or RA patients to determine binding of circu-
lating antibodies. (A) Anti-vimentin IgG was significantly ****p<0.0001 increase in the RA serum compared to OA serum and synovial fluid and RA
synovial fluid. RA synovial fluid was significantly increased ****p<0.0001 compare to OA fluid. (B) Anti-vimentin IgM was significantly ***p<0.001
increase in the RA serum compared to OA serum and synovial fluid and RA synovial fluid. RA synovial fluid was significantly increased
***p<0.001 compare to OA fluid. (C) Anti-vimentin was significantly *p<0.05 increase in the RA serum compared to OA serum and synovial fluid
and RA synovial fluid. RA synovial fluid was significantly increased **p<0.01 compare to OA fluid.
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plates. Secondary antibodies specific to human IgG, IgM and IgA were added to determine isotype involvement. Detection
was accomplished using horseradish peroxidase (HRP) labeled goat anti-human IgG, IgM, or IgA antibodies. Absorbance
was determined at 450 nm using an Epoch Plate reader (BioTek) and analyzed using Gene 5 Software (BioTek). Data are
expressed in arbitrary units (AU) of MAA antibody relative to the standard curve.

Results: Circulating serum IgG antibodies to MAA adducted ECM proteins were significantly increased in the RA patients
compared to OA, CII p< 0.05, VIM p< 0.0001, FIB p< 0.0001. Similar results were observed in the RA synovial fluid com-
pared to the OA, CII p< 0.05, VIM p< 0.0001, FIB p< 0.05. IgM antibodies to ECM proteins in the RA patients demonstrated
a significant increase in CII p=NS, VIM p< 0.001, FIB p< 0.01 for both serum and synovial fluid compared to the
OA. However, IgA antibodies to ECM proteins showed a unique profile. RA synovial fluid had higher antibodies in CII
p< 0.01 compared to serum for both RA and OA patients. Antibodies to FIB were significantly p< 0.01 decreased in the
RA synovial fluid compared to OA. Yet, antibodies to VIM were both increased in the serum (p< 0.05) and synovial fluid
(P< 0.01) in the RA samples compared to OA. Importantly, vimentin MAA demonstrated the highest antibody concentration
for all of the ECM proteins evaluated.

Conclusion: Identification of serum antibodies to MAA modified ECM proteins in the synovial fluid and serum of RA patients
provides new insight into the onset or progression of RA. These modified proteins and antibodies to them may be potential
biomarkers for the diagnosis/treatment of patients with RA. Further work is needed to elucidate the role these modified pro-
teins are playing in the manifestation of this disease.

Disclosure: A. Taylor, None; M. Duryee, None; C. Hunter, None; n. Aripova, None; T. Mikuls, Gilead Sciences,
Bristol-Myers Squibb, Horizon, Sanofi, Pfizer Inc; G. Thiele, None.
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Background/Purpose: Post-translational modifications with malondialdehyde-acetaldehyde (MAA) alter protein structure
and function, inducing pro-inflammatory and pro-fibrotic responses characteristic of rheumatoid arthritis (RA). Matrix-gla
protein (MGP) chelates intracellular calcium, thus potentially regulating function of calcium-dependent signal transduction
leading to inflammation. As MAA strongly co-localizes with MGP in RA synovial tissues (Tieliwaerdi ACR 2020 abstract
#0789), we have hypothesized that MGP is expressed by activated fibroblasts and that MAA-modification of this protein
may increase the pool of intracellular calcium leading to production of pro-inflammatory cytokines.

Methods: As prior experiments have shown that stimulation with post-translationally modified proteins leads to fibroblast
activation, HFLS-RA cells were stimulated with human fibrinogen (FIB) or human serum albumin (HSA) that were MAA-
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modified (FIB-MAA/HSA-MAA), citrullinated (FIB-CIT/HSA-CIT), or dually MAA- and CIT-modified (FIB-MAA-CIT/HSA-MAA-
CIT). HFLS-RA cells were stained and analyzed for MGP expression using fluorescent immunohistochemistry (IHC) and
quantified as themean pixel density using ImageJ. HFLS-RA cells were then stimulated with MGP or MGP-MAA for 48 hours,
mRNA isolated and RT-PCR performed for calcium signaling molecules: CABIN1, ORAI1 and NFATc1. Release of pro-
inflammatory cytokines in HFLS-RA supernatants were measured by ELISA following stimulation with MGP vs. MGP-MAA.

Results: MGP expression was significantly increased in HFLS-RA cells following stimulation with all modified forms of FIB
and HSA vs. native proteins (Figure 1). Additionally, MGP-MAA stimulated HFLS-RA cells significantly upregulated mRNA
levels of all calcium-signaling proteins: CABIN1 (1.5-fold, p< 0.05), ORAI1 (1.7-fold, p< 0.001), and NFATc1 (1.7-fold,
p< 0.001) (Figure 2) compared to cells stimulated with native MGP. Pro-inflammatory cytokine concentrations were
increased in HFLS-RA supernatants following stimulation with MGP-MAA vs. native MGP (Figure 3).

Figure 1. Fluorescent IHC for MGP expression in antigen stimulated HFLS-RA cells. HFLS-RA cells were stimulated with: A) modified HSA and B)
modified FIB antigens. The data was quantified for MGP expression as Mean Pixel Density for C) modified HSA and D) modified FIB antigens.
Comparisons were made to unmodified HSA or FIB, respectively: *p<0.001, #p<0.05, n=4.

Figure 2. PCR for mRNA levels of calcium signaling proteins from stimulated HFLS-RA cells. HFLS-RA cells were stimulated with either MGP or MGP-
MAA and the following calcium binding proteins were measured: CABIN1, ORAI1 and NFATc1. The data is represented as mean (standard deviation)
of relative quantity (Rq) of proteins. All the values are compared to unmodifiedMGP: *p<0.001, #p<0.05, n=4. Calcium signaling proteins: CABIN1 (cal-
cineurin binding protein 1), ORAI1 (ORAI Calcium Release-Activated Calcium Modulator 1), NFATc1 (Nuclear Factor of Activated T cells 1).
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Conclusion: IHC results demonstrate that HFLS-RA indeed express and upregulate MGP in response to MAA and/or CIT
modified antigens. Moreover, MAA-modified MGP leads to the increased expression of CABIN1, which responds to
changes in calcium, thereby increasing ORAI1 to open calcium channels and activate NFATC1 to signal the release of
pro-inflammatory cytokines. Taken together, these findings suggest that MAA modifications act as a regulator of MGP func-
tion and potentiate calcium-dependent pathways leading to inflammation. Ongoing studies are focused on determining if
this increase in cellular calcium also increases the citrullination of self-proteins via calcium-dependent pepitidylarginine deimi-
nase (PAD) and the generation of autoantigens implicated in the pathogenesis of RA.

Disclosure: A. Ragland, None; M. Duryee, None; n. Aripova, None; S. Jones, None; T. Mikuls, Gilead Sciences,
Bristol-Myers Squibb, Horizon, Sanofi, Pfizer Inc; G. Thiele, None.
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Background/Purpose: Neutrophils mediate a range of homeostatic and inflammatory processes and display substantial
phenotypic and functional heterogeneity. While animal models enable important mechanistic discoveries, differences
between organisms can pose roadblocks for translation of findings. Research increasingly benefits from seamless

Figure 3. ELISA data for pro-inflammatory cytokines released from stimulated HFLS-RA cells. HFLS-RA cells were stimulated with either MGP or
MGP-MAA and the following cytokines were measured: A) IFN-γ, B) IL-12p70, C) IL-1β, D) TNF-α, E) IL-6, and F) IL-8. All the values are compared
to native protein. Comparisons made to unmodified MGP: *p<0.001, #p<0.05, n=4.
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transitions between the murine and human system, necessitating knowledge about conserved biology and methods for
integrative analyses of cellular systems across species.

Methods: We performed an integrative analysis of gene expression in resting and inflamed leukocytes from humans and
mice. Raw data from 247 samples from 21 different studies was obtained from GEO and integrated by focusing on protein
coding, one-to-one orthologous genes with high confidence according to ENSEMBL. Transcription factor enrichment was
assessed using ChEA3. We used DESeq2 to identify differentially expressed genes in each study individually compared to
healthy control cells and then used a Fisher’s combined test to compute the significant overlap. Validation studies were per-
formed using flow cytometry on stimulated human and murine neutrophils.

Results:Gene expression data from human and murine immune cells could be analyzed together, and lineage-specific gene
expression was well conserved across species. In resting blood neutrophils, we observed high concordance in overall gene
expression, transcription factor expression and lineage-specific gene expression across humans and mice. In inflammation,
neutrophils displayed varied transcriptional responses to different contexts. Within these, we identified a core inflammation
program conserved across a broad range of conditions and between humans and mice. This core inflammation program
includes genes encoding IL-1 family members, CD14, IL-4R, CD69 and PD-L1. Neutrotime scores trended higher in inflam-
mation, suggesting more advanced maturation in activated neutrophils. Transcription factor enrichment analysis nominated
NF- � B family members and AP-1 complex members as key drivers, consistent with strong enrichment for gene sets associ-
ated with NF � B activation and cytokine response in inflamed cells. In vitro perturbations confirmed the predicted surface
protein changes characteristic for inflamed neutrophils in both species. Activated neutrophils from all tissues displayed the
core inflammation program. Yet, differences between blood, bone marrow and spleen highlight that maturation stage, tissue
and other factors act in concert to drive variable neutrophil phenotypes.

Conclusion: Here, we demonstrate that integrative analyses of gene expression in human and murine immune cells can be
performed by mapping protein coding, one-to-one orthologous genes. Resting blood neutrophils demonstrate substantial
transcriptional conservation across species. In inflammation, we predict and experimentally validate a core inflammation pro-
gram in neutrophils conserved across a range of conditions and across species. This approach of focusing on targets with
conserved biology can be transferred to other cell types and enable more accurate translational studies in the immune
system.

Disclosure: N. hackert, None; F. Radtke, None; T. Exner, None; C. Müller-Tidow, None; H. Lorenz, None;
P. Nigrovic, None; G. Wabnitz, None; R. Grieshaber-Bouyer, None.
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Background/Purpose: Real Time-Deformability Cytometry (RT-DC) is a novel technique able to identify morpho-rheological
characteristics of individual cells such as size, deformability, and elasticity using only 50 � l of whole blood. Cells in suspension
flow through a microfluidic channel while hydrodynamic force is applied, leading to reversible deformation of individual cells
from shear stress and pressure gradients. Cell brightness and area can be used to identify individual cell types. The morpho-
rheological characteristics of immune cells in ANCA associated vasculitis (AAV) are unknown.

Methods:Whole blood from healthy controls (HC), patients with active AAV, or patients with AAV in remission was analysed
using RT-DC. The diagnosis of AAV was based upon positive ANCA testing, with either (i) pauci-immune glomerulonephritis,
or (ii) typical clinical features of extra-renal AAV. Patients with active disease may have received steroids prior to sampling but
those who received other immunosuppression or cytotoxics were excluded. Remission was defined as a BVAS of 0 with
prednisolone dose ≤7.5mg/day. Blood was collected into K2 EDTA and diluted 1:20 in 1xPBS/0.6% methylcellulose. Cell
suspensions were flowed across a Flic20 polydimethylsiloxane microfluidic chip, containing reservoirs connected by a mea-
surement channel with a 20x20 � m2 cross-section. RT-DC measurements were collected at a cellular flow rate of 0.12 � L/s
using a high-speed CMOS camera to capture images at a frame rate of 2000 frames/second. ShapeOut software was used
to calculate cell size, deformation, and elasticity.

Results: There was no difference in neutrophil size between patients with active AAV (n=15), patients with AAV in remission
(n=31), and HC (n=15) (Figure 1A). Neutrophils from patients with active AAV were significantly stiffer than patients in remis-
sion or HC, displaying decreased deformation (Figure 1B; median 0.084, 0.085, and 0.078 au respectively, p=0.0068) and
increased elasticity (Figure 1C; median 0.973, 0.968 and 1.006 au respectively, p=0.0196). In patients with active AAV,

Figure 1. Morpho-rheological properties of circulating neutrophils in AAV (A)-(C) RTDC profiles of Whole blood from active and remission AAV
patients, and HC. Active AAV (n=15), remission (n=31) and HC (n=15); data represent mean ± SEM A. Size, B. Deformability, and C. Elasticity.
(D) Correlation of deformability and BVAS score. (E) RTDC profiles of Unstimulated and stimulated neutrophils from HC. HC neutrophils (2x106)
primed with 2 ng/mL of TNF for 15 minutes, treated with 100 ug/mL control or MPO-ANCA IgG for 1 hour (n=8). Data are shown as median with
IQR, statistical comparison by Kruskal-Wallis test, with Dunn’s post-test comparison; *p<0.05 **p<0.01, ns= non-significant.
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there was strong inverse correlation between neutrophil deformation and disease activity as measured by BVAS score (-
Figure 1D; r=-0.573, p=0.0328). Neutrophils isolated from healthy donors exhibited a trend towards decreased deformabil-
ity when primed with TNF and stimulated with MPO-ANCA IgG compared to unstimulated cells or those treated with healthy
donor IgG in place of MPO-ANCA IgG (Figure 1E; median 0.086, 0.085, and 0.083 for unstimulated, control IgG, and MPO-
ANCA IgG respectively, ns).

Conclusion:Neutrophils from patients display distinct physical properties in active AAV which correlate with disease activity.
Similar results are seen when neutrophils are stimulated in vitro with MPO-ANCA IgG. This phenotype of increased cell stiff-
ness may lead to increased neutrophil retention in pulmonary and renal microvasculature, thus increasing the potential for
neutrophil-endothelial cell interactions and microvascular damage. Morphorheological parameters can be rapidly measured
using a small volume of whole blood; thus RT-DC may be a useful technique to aid identification of disease activity in AAV
and to guide treatment.

Disclosure: N. Pisacano, None; S. McAdoo, None; J. Guck, None; C. Pusey, None; E. Chilvers, None; A. Cowburn,
None; K. Lodge, None; M. Prendecki, None.
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Background/Purpose: It has previously been reported that 6-gingerol, the most abundant phytochemical in ginger root,
inhibits neutrophil phosphodiesterase activity and thereby counteracts neutrophil hyperactivity in mouse models of anti-
phospholipid syndrome (APS) and lupus. In such studies, purified 6-gingerol was delivered by intraperitoneal injection. Here,
we hypothesized that oral supplementation with a whole ginger extract would similarly help neutrophils resist aberrant
activation.
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Methods: We used a commercially available ginger supplement, Ginactiv (Aurea Biolabs), which contains more gingerols
than most available supplements (15-20% vs. 2-3%). To model neutrophil extracellular trap (NET)-mediated APS thrombo-
sis, mice received human APS IgG followed by electrolytic activation of the inferior vena cava, which triggered thrombus for-
mation over 24 hours; Ginactiv was administered by oral gavage (150 mg/kg/day). To model lupus associated NETosis,
BALB/c mice were administered topical R848 (TLR7 agonist) 3 times weekly for 6 weeks; Ginactiv was incorporated into
mouse chow (150 mg/kg/day). In a pilot and feasibility clinical trial (HUM00209123), 5 healthy subjects consumed Ginactiv
100 mg once daily for 7 days. Blood was sampled 1 day prior to starting the supplement and then again on day 7. At both
time points, neutrophils were isolated for determination of neutrophil cAMP content and ex vivo NETosis in response to
either APS IgG or lupus immune complexes.

Results: As compared with control mice, mice receiving APS IgG (n=10/group) formed larger thrombi in the inferior vena
cava (control mean=4.5 mg vs. APS mean=6.6 mg; p=0.007). When ginger was administered to the APS mice, thrombus
weight was markedly reduced (mean=3.8 mg; p=0.0003) as were serum NET remnants (p=0.001). In a different experiment,
mice receiving R848 (n=10/group) demonstrated higher serum NET remnants (R848 mean=0.82 OD vs. control mean=0.29
OD) and anti-dsDNA antibodies (33,142 vs. 4,770 U/ml). Mice that additionally received Ginactiv had significantly lower
levels of NET remnants (0.55 OD, p=0.0001) and anti-dsDNA antibodies (23,952 U/ml, p=0.009). In the pilot clinical trial
(Fig 1), ginger supplementation increased mean neutrophil (but not PBMC) cAMP levels from 5.6 pmole/105 neutrophils to
19.6 pmole/105 neutrophils (p=0.0001). In parallel, ex vivo NETosis triggered by APS IgG and RNP/anti-RNP immune com-
plexes was reduced by 45% (p=0.01) and 32% (p=0.004), respectively. There were no adverse events in any of the
5 subjects.

Conclusion: Oral administration of a ginger supplement delivers sufficient gingerols to combat APS-associated thrombosis
in a NET-mediated mouse model. Ginger also reduced NETosis in a mouse model of lupus. The pilot clinical trial demon-
strated that consumption of a ginger supplement by healthy individuals has the potential to alter neutrophil function in vivo
resulting in neutrophils less prone to NETosis. The next step will be to study ginger supplementation in patients with APS,
lupus, or other rheumatic diseases defined by neutrophil hyperactivity.

Disclosure: R. Ali, None; M. Zahavi, None; C. Rysenga, None; C. Sarosh, None; C. Hoy, None; K. Demoruelle,
Boehringer-Ingelheim, Pfizer; J. Knight, Jazz Pharmaceuticals, Bristol Myers Squibb.
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Background/Purpose: Butyric acid is known to improve chronic inflammation such as inflammatory bowel disease and
arthritis. Dendritic cells activate in inflammatory condition, migrate to regional lymph nodes, and activate naive T cells.
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In this study, we investigated the effect of butyric acid on the migration ability of monocyte-derived dendritic cells (moDC).

Butyric acid inhibited migration of moDC. a) Butyric acid inhibited migration of moDC for CCL21. b) Butyric acid inhibited migration of moDC for
FBS. All data are presented as mean±sem. P < 0.05; **P < 0.01, *** P < 0.001 Based on Turky

Butyric acid inhibited Actin polymerization. a, b) F-Actin staing by Alexa flour 488 conjugated phalloidin revealed that Butyric acid changed cell
morphology. moDC cultured with butyric acid showed a round shape and poor formation of dendrites and pseudopodia. c, d) Butyric acid inhib-
ited Actin polymerization of moDC especially after migration. MFI was measured by FACS VERSE. All data are presented as mean±sem. P < 0.05;
**P < 0.01, *** P < 0.001 Based on Turky
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Methods: Human CD14+ Monocytes were purified by positive selection from PBMC using CD14 magnetic beads. Cells
were cultured in the presence of GM-CSF (50 ng/ml) and IL-4 (20 ng/ml) for 5 days. After culturing for 5 days, cells were
matured with LPS (1ug/ml) for 24 hours. Butyric acid was administered at different dose or period. Surface antigen on moDC
was analyzed by flow cytometry (BD FACS VERSETM). Migration assay was performed on Boyden chamber CytoSelectTM
24-Well Cell Migration Assay (5um). Actin was stained with Alexa Fluor® 488 Phalloidin before and after migration assay.
After administration with butyric acid assigned to each period and concentration, moDC were lysed for western blot analysis
for evaluating signaling. Chemiluminescent signals were detected and calculated by AmershamTM Imager.

Results:We demonstrated that butyric acid decreased the CCR7 expression of moDC, which has a key role in DC homing to
the lymph nodes and intestinal Peyer’s patches. We also showed that butyric acid decreased the migration ability of moDC.
Furthermore, moDCs cultured with butyric acid showed a round shape and poor formation of dendrites and pseudopodia.
Then we studied the effect of butyric acid on cytoskeleton, which plays an important role in migration and pseudopodia forma-
tion of DCs. Polymerized Actin (F-Actin) staining revealed that butyrate suppressed actin polymerization of moDC in a dose
dependent manner. CDC42 works important role of lamellipodia and membrane protrusions. RhoA is upstream of mDia1,
and mDia1 was reported to accelerate actin nucleation and elongation. We revealed that butyric acid decreased the protein
expression of mDia1, RhoA, and CDC42, while beta actin was not downregulated, by Western blot analysis.

Finally, we administered Rho/Rac/CDC42 activator I (CN04), it robustly increases the level of GTP-bound RhoA, Rac1 and
CDC42 by deamidating glutamin-63 of Rho and glutamin 61 of Rac and CDC42 in their respective Switch II resions.
CN04 restored the migration ability od moDC reduced by butyric acid.

In summary, butyric acid changed cell morphology and decreased migration ability by inhibiting Actin polymerization. Butyric
acid suppressed the expression of RhoA, CDC42 and mDia1 and inhibited polymerization of Actin. CN04 abrogated the

Butyric acid suppressed the expression of CDC42, mDia1, and RhoA. a, b, c, d) Western blot analysis revealed that butyric acid suppressed the
expression of CDC42, mDia1, and RhoA, while beta Actin was not downregulated. Chemiluminescent signals were detected and calculated by
Amersham Imager. All data are presented as mean±sem. P < 0.05; **P < 0.01, *** P < 0.001 Based on Turky
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inhibitory effect of butyric aci on moDC migration. Butyric acid impairs antigen presentation by inhibiting Dendritic Cell
migraion and maybe involved in tolerance such as in the intestinal tract.

Conclusion: Butyric acid suppresses migration of monocyte derived Dendritic Cell by inhibiting Actin polymerization via
mDia1 inhibition. Butyric acid impairs antigen presentation by inhibiting Dendritic Cell migraion and may be involved in
tolerance.

Disclosure: T. Nagamoto, None; t. okano, None; Y. Fujikawa, None; Y. Yamamoto, None; H. Yamada, None;
Y. Ueda, None; S. Sendo, None; J. saegusa, None.
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Background/Purpose: Gout disease flares occur when primed macrophages interact with and phagocytose monosodium
urate crystals (MSU), activating IL-1β via the NLRP3 inflammasome. Abrogation of inflammasome activation holds the prom-
ise of preventing flares or reducing their severity. Therapeutic research in this area has focused on a variety of targets includ-
ing direct inhibition of the inflammasome itself but targeting upstream signaling pathways may yield additional anti-
inflammatory benefits. TAK1 is one of the most promising inflammatory signaling targets as it is positioned at the nexus of
the NF- � B and MAPK pathways. Inhibition of TAK1 may reduce NF- � B-mediated cytokine production and disrupt NLRP3
inflammasome formation through inhibition of the intermediary c-Jun N-terminal kinase 1 (JNK1). This study investigates
the efficacy of pentagalloyl glucose (PGG), a potent natural product with high tolerability and anti-inflammatory property, in
inhibiting MSU-induced inflammation.

Methods: THP-1 macrophages were differentiated by treatment with 100 ng/mL PMA for 48h, followed by 72h rest. Mac-
rophages were primed with 10 ng/mL lipopolysaccharide (LPS) for 4h and treated with PGG (0.1-100 � M) or signaling inhib-
itors for 2h prior to 100 � g/mL MSU treatment. Signaling was analyzed by Western blot analysis after 30 min of MSU
stimulation, and ELISAs were performed on conditioned media collected after 24h of MSU stimulation. In vitro kinase assays
were performed with recombinant TAK1 and PGG for 30 min in the presence of ATP, followed by Western blot analysis.
Inflammasome formation was evaluated by immunofluorescence after pretreatment with inhibitors and MSU. One-way
ANOVA with Dunnett’s post-hoc test for multiple comparisons was used to determine significance (p< 0.05). All experi-
ments use at least n=3 biological replicates.

Results: PGG significantly reduced production of the pro-inflammatory mediators in a dose-dependent manner. IL-8 was
reduced (15-75%), MCP-1 (70-85%) and IL-1β (70-80%) in supernatants while demonstrating no toxicity in any treatment
concentration. The efficacy of PGG was observed to be equally potent when compared to other selective TAK1 and JNK
inhibitors. In vitro kinase assays show a dose-dependent (46-76%) decrease in phosphorylation of recombinant TAK1 when
treated with PGG. Evaluation of the signaling pathways by Western blot showed significant inhibition of TAK1 (55-70%) and
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JNK1 (65-85%) phosphorylation, but not of ERK or p38 MAPKs or inhibition of pro-IL-1β production. Treatment with MSU
induced inflammasome formation, which was abrogated by PGG, 5z -7-oxozeanol (TAK1 inhibitor) and MCC950 (NLRP3
inhibitor as shown by immunofluorescence experiments.

Conclusion: PGG inhibits MSU-induced production pro-inflammatory cytokines and chemokines by suppressing
TAK1184/187 phosphorylation. Our findings suggest that there may be multiple signaling targets downstream of TAK1 that
are inhibited by PGG preventing activation, but not production of pro-IL-1β. This suggests inflammasome formation may
be abrogated – preventing NLRP3 derived inflammation potentially without compromising the function of other
inflammasomes.

Disclosure: P. Panipinto, None; A. Singh, None; F. Shaikh, None; S. Ahmed, None.
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Background/Purpose: Systemic lupus erythematosus (SLE) is a chronic autoimmune disease characterized by enhanced
sensitivity to ultraviolet radiation (UVR). UVR can trigger cutaneous and systemic disease flares, yet mechanisms driving
these responses are not yet fully characterized. Type I interferons (IFNs) are overexpressed in non-lesional SLE skin com-
pared to healthy control skin and promote increased death of SLE keratinocytes after UVR, however, the way they do so
is unknown. This study explores activation and regulation of cell death pathways in keratinocytes exposed to type I IFNs
and UVR.

Methods: N/TERTs, an immortalized human keratinocyte line, were treated with IFN-alpha (IFNα) overnight, then exposed
to UVB light (0-50mJ/cm2). Four hours post UVB, cells were stained with Annexin V (AV) and propidium iodide (PI) or cleaved
caspase-3 (CC3) and fixable viability dye (FVD) and analyzed by flow cytometry. Cells were pretreated with apoptosis,
necroptosis, and pyroptosis inhibitors or neutralizing antibodies to examine activation of cell death pathways. Genetic
knockdowns were generated in N/TERTs by using lentiviral shRNA vectors (for XAF1 knockdown) or Accell siRNA (for
IRF1 knockdown). Knockdown efficiency was determined by Western blot or quantitative reverse transcription PCR. For
IRF1 knockdown experiments, caspase-3 activation was measured by microscopy six hours post UVB exposure using
the CellEvent Caspase-3/7 Green Detection Reagent.

Results: Four hours post UVB exposure, IFNα priming significantly increased the percentage of CC3+FVD- and AV+PI- cells
compared to treatment with UVB alone. Inhibiting RIPK1, RIPK3, or caspase-1 had no effect on death suggesting no
involvement of necroptosis or pyroptosis. Pan-caspase or caspase-8 inhibition significantly reduced death following combi-
nation treatment with IFNα and UVB, while caspase-9 inhibition did not, suggesting enhanced activation of the extrinsic
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pathway of apoptosis. RNA-sequencing identified pro-apoptotic genes XAF1, TNFSF10 (encodes TRAIL), and IRF1 as
highly upregulated by IFNα treatment in primary keratinocytes. Intriguingly, neither genetic knockdown of XAF1 nor inhibition
of TRAIL via neutralizing antibody treatment blocked the IFN-mediated increase in UVB-induced apoptosis. siRNA-mediated
knockdown of IRF1 blocked the IFN-induced enhancement of apoptosis following UVB exposure.

Conclusion: Treatment of keratinocytes with IFNα results in increased sensitivity to UVB-mediated cell death, which takes
the primary form of caspase-8 driven apoptosis. This IFN-mediated effect is dependent on the transcription factor IRF1. It
is well documented that SLE patients have elevated levels of circulating and cutaneous type I IFNs that are a prominent fea-
ture of the disease. Together, these data suggest that photosensitive responses exhibited by SLE patients may be due to
type I IFN priming of keratinocytes that drives IRF1 expression and sensitizes cells to increased apoptosis after minimal
exposures to UVB. Continued investigation into mechanisms by which this occurs will provide important prophylactic
options to prevent SLE flares.

Disclosure: S. Estadt, None; M. Gharaee-Kermani, None; B. Xu, None; T. Moore, None; A. Hannoudi, None;
J. Kahlenberg, AstraZeneca, Bristol-Myers Squibb(BMS), Eli Lilly, GlaxoSmithKlein(GSK), Janssen, Merck/MSD,
Gilead.
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Background/Purpose: Amongst the most important cytosolic DNA sensors is Cyclic GMP-AMP synthase (cGAS). Binding
of DNA to cGAS results in the synthesis of the cyclic dinucleotide second messenger, cGAMP. cGAMP binding to the
adapter protein, STING, culminates in the synthesis of IFN-β. cGAMP is regulated by export from cells into the extracellular
space where it can be hydrolyzed by the enzyme, ENPP1 or imported into neighboring cells. To determine whether cGAMP
acts as an immunotransmitter to allow spreading of the IFN-I response following skin exposure to UV light, we inhibited
ENPP1 locally in the skin and also tested the IFN-I response of mice deficient in ENPP1 (ENPP1 KO). Considering that
ENPP1 is not expressed by keratinocytes but is expressed by melanocytes and that the prevalence of photosensitivity is
greater in white (~70%) compared to black (~20%) SLE patients (PMID: 2787184), we also explored the relationship
between ENPP1 expression and the IFN-I response to UVB in pigmented and non-pigmented regions of C57BL/6
(B6) mouse skin.

Methods: B6 mice were exposed to a single dose of UVB (500 mJ/cm2) and biopsies taken before and at 24 hours after
exposure. Expression of IFN stimulated genes (ISGs) and other inflammatory cytokines were measured by qPCR. To exam-
ine the effects of reducing the extracellular hydrolysis of cGAMP, we used a chemical inhibitor of ENPP1, STF1084
30 minutes prior to UV exposure. In addition, we asked whether IFN responses were altered in mice that were deficient in
ENPP1 (KO mice) following exposure to UVB. We compared ENPP1 expression in pigmented and non-pigmented regions
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obtained from B6 skin in CD45- skin cells by flow cytometry using an anti-mouse ENPP1 antibody. Statistical significance
between groups was determined by Student’s t-test.

Results: In experiments to address the role of extracellular cGAMP, we observed that local application of the ENPP1 inhib-
itor, STF 1084, significantly increased ISGs in non-UV exposed skin (Fig. 1A). When ENPP1 KO (n=7) and WT mice (n=4)
mice were exposed to UVB, the mean IFN score in the skin was 4.1 fold higher in the ENPP1 KO compared to controls
(Fig. 1B). We observed that a significantly higher percentage of skin cells from pigmented regions expressed ENPP1 com-
pared to non-pigmented regions from the same B6 mice (~30% vs ~6 % of CD45- cells, respectively, Fig 2A). When pig-
mented versus non-pigmented regions of skin were compared for ISG responses we found ISGs to be consistently higher
in non-pigmented skin (Fig. 2B).

Conclusion: Inhibition or deficiency of ENPP1 leads to greater IFN-I responses to UVB indicating that this enzyme is
required to degrade cGAMP in the extracellular space and prevent spreading of the IFN-I response. We confirmed that
ENPP1 was highly expressed on non-immune (CD45-) skin cells and that expression was higher in pigmented compared
to non-pigmented regions. Preliminary results suggest that UV exposure of the pigmented regions were associated with
lower ISGs compared to non-pigmented regions of skin. Therefore, in addition to the roles of melanin in light absorption
and scattering, the higher ENPP1 expression may contribute to protection from photosensitivity observed in black SLE
patients.

Disclosure: J. An, None; S. Skopelja-Gardner, None; X. Sun, None; L. Tanaka, None; K. Elkon, None.

Figure 1: (A) Effect of local pre-application of the ENPP1 inhibitor, STF 1084, to mouse skin prior to UVB. (B) Effect of ENPP1 deficiency on UVB
induced IFN responses. Figure 2. (A) Expression of ENPP1 on skin cells from pigmented and non-pigmented regions of skin. (B) Expression of
ISGs (Ifit1 and Ifit3) in non-pigmented (green or purple symbols) compared to pigmented regions (black symbols) of skin following UVB exposure.
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Background/Purpose: Sensitivity to ultraviolet (UV) light affects ~ 80% of systemic lupus erythematosus (SLE) patients. UV
light exposure of lupus skin leads to local and systemic inflammation and can trigger lupus nephritis flares. Cellular and
molecular mechanisms of UV light-triggered kidney injury are unknown. We use single-cell RNA-sequencing analysis to
identify renal cell subsets damaged by skin exposure to UV light and how neutrophils mediate the injury.

Methods: B6 female mice (3-mo) were exposed to UVB light (1x500mJ/cm2). Cardiac perfusion with Dynabeads for glo-
merular isolation was performed on day 2 after UV (peak inflammation). Glomeruli were digested (Collagenase IV,
Pronase I, DNase I) following initial kidney processing in Collagenase I and scRNA-seq performed by 10X Genomics
(Illumina NextSeq2000). Kidney neutrophils were enriched by Ly6G magnetic beads and sorted for >90% purity. Single Cell
clustering and differential gene expression (DGE) analyses were performed using Seurat 4.1.1 R package. Gene and pheno-
type ontology analyses on kidney neutrophils were performed.

Results: Through scRNA-seq analysis, we examined the cellular composition of UV and non-UV exposed kidney cells to
define cellular subsets sensitive to UV. Visualization using uniform manifold approximation and projection (UMAP) revealed
14 distinct kidney cell types. Skin exposure to UV light led to the reduction in podocytes and distal tubular cells (DTCs), while
an expansion in endothelial and stromal cells was observed. DGE analysis showed that podocytes in UV-exposed mice
upregulated injury markers podoplanin (Pdpm), Vimentin (Vim) and Stat3, and downregulated the genes important for podo-
cyte integrity and function (Magi2, Datch1, Prkg1). DTCs upregulated injury markers Umod and Osteopontin (Spp1). UV light
triggered type I interferon response genes were upregulated in podocytes, DTCs, and stromal cells. Podocyte and DTC
injury was accompanied by an increase in kidney neutrophils, cells we previously showed mediate renal injury after skin
exposure to UV. RNA-seq analyses revealed an activated (CD11bhighIfitm6high) CD177high neutrophil cluster present only in
the kidneys of UV exposed mice. Concurrent upregulation of CD177 ligand Pecam-1 in renal endothelial cells provides a
candidate mechanism for neutrophil recruitment from UV exposed skin. Of relevance to lupus, ontology analysis showed
the neutrophils recruited to the kidney are transcriptionally similar to the neutrophils in SLE and patients with glomerulone-
phritis. Neutrophil degranulation was the most highly upregulated pathway in the CD177high neutrophil cluster.

Conclusion: Using single cell analysis, we captured renal cellular heterogeneity across UV and non-UV conditions and iden-
tified podocytes and DTCs as primary targets of UV light-triggered injury in the kidney. Concurrent transcriptional analysis of
renal neutrophils identified Pecam-1 – CD177 as the likely adhesion mechanism involving Pecam-1 on renal endothelial cells
and Cd177 on kidney recruited neutrophils. Transcriptional similarity of kidney-recruited neutrophils and those in SLE and
LN patients supports the neutrophil-mediated skin-kidney pathogenic axis in lupus.

Disclosure: A. Cortez, None; L. Mendyka, None; F. Kolling, None; S. Skopelja-Gardner, None.
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Background/Purpose:With an incidence of 10 cases per million and lack of animal or ex vivo disease models, dermatomy-
ositis (DM) remains a debilitating disease without a cure or the understanding of the pathogenic mechanisms. Recent studies
showed that monocytes and macrophages reside in DM skin and demonstrate diverse phenotypes. While keratinocytes in
DM skin have an inflammatory gene signature, whether and how macrophages contribute to keratinocyte activation is not
known.

Methods: DM and healthy controls (HC) were recruited by informed consent. Keratinocytes were isolated from skin biopsies
and cultured in vitro. Monocytes were isolated by CD14+ selection from PBMCs and differentiated into macrophages in
RPMI complete medium with M-CSF and 10% autologous serum. RNA was isolated after 5 days of differentiation and
RNA-seq performed. 3D skin tissues were constructed from healthy fibroblasts, HC or DM monocytes, and autologous
HC or DM keratinocytes over 6 weeks. RNA-seq and pathway analyses (Rosalind) were done on the macrophages, 3D tis-
sues, and the corresponding intact skin biopsies.

Results: Cell type enrichment analyses of RNA-seq data revealed a monocyte/macrophage signature in 3/5 DM patients,
relative to HC skin (PanglaoDB Cell Types). The gene-enriched signaling pathways significantly upregulated in DM vs. HC
macrophages were: extracellular matrix (ECM)-Receptor interactions and Il1-mediated ECM reorganization. Interestingly,
these same pathways were upregulated in the intact skin of the matched DM patients, i.e. only the patients with a skin
monocyte/macrophage signature. Several cytokines and proteases with ECM-remodeling ability were significantly upregu-
lated in DMmacrophages and the corresponding skin biopsies: Cxcl7, Cxcl5, Ccl13, MMP-11, Il1b, and Il-27. To investigate
the pathogenic interactions between DMmacrophages and keratinocytes, we established 3D skin tissue models that incor-
porate autologous HC or DM macrophages and keratinocytes. Gene-set enrichment scores for ECM remodeling pathways
uncovered in DM macrophages and intact skin biopsies were also higher in autologous DM 3D tissues compared to the
autologous HC tissues (e.g. DM +0.482 vs HC -0.421). Likewise, the 3D tissues demonstrated decreased expression of
genes involved in skin keratinization, as seen in the intact biopsies. The 3D skin tissues constructed of healthy fibroblasts
and keratinocytes but DM macrophages showed an upregulation of the Il1-mediated ECM reorganization pathway. DM
macrophages retained increased expression of cytokines and proteases outlined above. Moreover, healthy keratinocytes
had increased surface expression of the activation marker HLA-DR in the presence of DM but not healthy macrophages.

Conclusion: Differentiated macrophages from DM patients upregulate genes involved in the remodeling of ECM. The same
transcriptomic signature is found in the skin of a subset of DM patients: enriched for monocyte/macrophage signature. Our
novel autologous 3D tissue model of DMmimics transcriptionally disease-specific changes in ECM organization and demon-
strates that DM macrophages activate keratinocytes and contribute to the IL-1 mediated remodeling of ECM.
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Background/Purpose: Skin disease in dermatomyositis (DM) is relapsing and often refractory to treatment, reflecting
a lack of understanding of the mechanisms driving skin inflammation. DM rashes mimic cutaneous lupus erythemato-
sus (CLE), and are frequently challenging to differentiate, particularly if disease is limited to the skin. Distinction is
important, as systemic manifestations and prognosis between these diseases differ. Despite this, there has been lim-
ited research directly comparing DM and CLE. The objective of this study was to compare the immune cell compo-
sition and transcriptional changes in DM and CLE to advance our understanding of their distinct immunopathogenic
mechanisms.

Methods: We used single-cell RNA sequencing (scRNA-seq) to investigate cellular transcriptomes in normal appearing
‘non-lesional’ and lesional skin samples from 8 patients with DM and 8 patients with CLE; all patients met ACR/EULAR
criteria for DM and SLE, respectively. Peripheral blood mononuclear cells (PBMCs) were also collected from 5 of 8 DM
and all CLE patients. Disease groups were paired with 8 sex-matched healthy control (HC) skin biopsies and healthy
control PBMC samples. Skin biopsies were processed into single-cell suspensions. Libraries were generated from skin
cells and PBMCs via the 10X Chromium system and sequenced via Illumina NovaSeq 6000. Samples were merged
into a single expression matrix and analyzed using Seurat. Enrichr pathway analysis was used to identify pathways dif-
ferentiating DM from CLE.

Results: Clustering and annotation of myeloid cells from skin biopsies revealed 11 myeloid cell subsets, along with B cells,
with largely distinct marker genes (Figure 1a-c). Myeloid cell subsets showed variability in representation among disease
states. Among the most striking differences was that Langerhans cells (LC; CD207, CD1A) were dramatically expanded in
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non-lesional DM samples (Fig 1d), constituting 52% of all myeloid cells in non-lesional samples versus only 14% in HC (Fig
1e). Conversely, lesional LE skin showed contraction of LCs, representing only 2% of myeloid cells in those samples. Exam-
ination of PBMCs by scRNA-seq (Fig 2) revealed expansion of monocytes in DM patient PBMCs (Fig 2e), and several DM
patients showed a disease-specific, transcriptionally distinct monocyte subset (Fig 2c). Monocyte sub-clustering and
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examination of marker genes revealed subclusters with vast majority derived from DM PBMCs (Fig 3). Top canonical path-
ways enriched in DM-enriched subclusters versus LE related to VEGF signaling pathway (p=10-14), IL-18 signaling pathway
(p=10-13) and cytoplasmic ribosomal proteins (p=10-9), all relevant pathways in DM, which is characterized by vasculopathy
and elevated IL-18 expression in the skin and muscle.

Conclusion: Our data outline the composition of myeloid cell populations in DM skin and PBMCs compared to SLE. We
demonstrate increases in LC in DM skin compared to SLE and a strikingly DM-enriched monocyte population that differen-
tiates from CLE by enriched VEGF2A and IL-18 signaling. Further investigation into the pathogenic role of these monocytes
is needed to identify their contribution to DM pathogenesis.

Disclosure: G. Hile, None; F. Ma, None; A. Victory, None; B. Xu, None; M. Gharaee-Kermani, None; E. Pedersen,
None; R. Wasikowski, None; C. Berthier, None; V. Ognenovski, None; A. Billi, None; J. Gudjonsson, None;
J. Kahlenberg, Q32 Bio, Celgene/Bristol Myers Squibb, Ventus Therapeutics, Rome Therapeutics, Janssen, AstraZe-
neca, Eli Lilly, GlaxoSmithKline, Bristol Myers Squibb, Avion Pharmaceuticals, Provention Bio, Aurinia Pharmaceuti-
cals, Boehringer Ingelheim.
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Background/Purpose: In systemic lupus erythematosus (SLE), the complement system is activated and commonly
thought to occur through the classical pathway (CP) [1]. However, our previous research have demonstrated several of
the lectin pathway (LP) proteins change with disease activity and specific SLE manifestations[2].

Traditionally, when diagnosing SLE or assessing disease activity, measurement of low C3 or C4 are used as proxies for com-
plement activation [3]. However, measurement of C3 and C4 does not differentiate which complement pathway initiated the
activation [1, 4].

C1-esterase inhibitor (C1inh) is one of the key regulators of the complement system. C1inh is the exclusive inhibitor of the
active CP enzymes C1r and C1s [5], and the major inhibitor of active LP enzymes MASP-1 and MASP-2 [6]. A possible
way of assessing complement activation through a specific pathway is by measuring activated enzymes complexed with
C1inh in plasma, as these complexes only exist after complement enzyme activation.

Our aim was to investigate specific activation of the complement system through the LP or the CP in SLE by measuring the
protein complexes MASP1/C1inh (LP specific activation) and C1s/C1inh (CP specific activation) in relation to disease activity
and lupus nephritis (LN).
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Methods: A cross sectional cohort of 150 patients with SLE fulfilling the 1997 ACR classification criteria for SLE were
included. Disease manifestations and disease activity using SLEDAI-2K was assessed at inclusion. Fifty blood donors were
used as controls. Both C1s/C1inh and MASP1/C1inh complexes were measured in all samples using two newly developed
sandwich ELISAs (C1s/C1inh: cat# HK399; MASP1/C1inh: Cat#3001, Hycult Biotech, Uden, The Netherlands).

Results: When comparing SLE patients to controls, we observed a lower concentration in plasma of MASP1/C1inh
(p< 0.01), whereas no difference was observed regarding C1s/C1inh (fig. a1 and b1).

Figure 1. Measurements of plasma concentrations of C1s in complex with C1-inhibitor (C1s/C1inh) (a1-a4) and MASP1 in complex with
C1-inhibitor (MASP1/C1inh) (b1-b4) in Systemic Lupus Erythematosus (SLE) patients and controls. A1 and b1 show measurements of SLE
patients versus controls. A2 and b2 show measurements in SLE patients with active disease (SLEDAI >6) versus low disease activity
(SLEDAI<6). A3 and b3 show correlation analysis between measurements and SLEDAI score in SLE patients. A4 and b4 show measurements
in SLE patients with active lupus nephritis (LN) versus non-active LN.

Figure 2. Measurements of plasma concentrations of MASP1 in complex with C1-inhibitor (MASP1/C1inh) and C1s in complex with C1-inhibitor
(C1s/C1inh) in non-active and different classes of active lupus nephritis. Although concentrations of activated proteins were elevated in active
nephritis, the observed differences were not statistically significant. LN=Lupus Nephritis.

3375



C1s/C1inh concentrations were significantly increased in active SLE patients (SLEDAI >6) compared to SLE patients with
low disease activity (SLEDAI < 6, p< 0.01) and C1s/C1inh concentrations correlated with SLEDAI score (r=0.285,
p< 0.01) (fig. a2 and a3). C1s/C1inh concentrations were not significantly increased in SLE patients with active LN com-
pared to non-active LN (p=0.09) (fig.a4).

MASP1/C1inh plasma concentrations were not associated with disease activity (p=0.11), and we did not observe a signifi-
cant correlation with disease activity (r=0.12, p=0.13) (fig.b2 and b3). In active LN, plasma concentrations of MASP1/
C1inh were significantly elevated compared to non-active LN (p=0.02) (fig. b4). No difference was observed between differ-
ent classes of LN for neither MASP1/C1inh nor C1s/C1inh (p=0.143 and p=0.254, respectively) (fig. 2).

Conclusion: Our data support that the general complement activation seen in active SLE is associated with activation of the
CP of complement activation. However, activation of the LP might be more specific to particular disease manifestations like
LN.Our findings warrant further research into activation of the specific complement pathways in relation to specific disease
manifestations in SLE.

Disclosure: A. Troldborg, None;M. Larsen, None; E. Toonen, Hycult Biotech; L. Hurler, None; Z. Prohaszka, None;
L. Cervenak, None; A. Hansen, None; S. Thiel, None.
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Background/Purpose: Transposable elements (TEs) are mobile DNA elements that can replicate and move from one posi-
tion to another within the host genome. Through co-evolution, TEs in the human genome have developed complex relation-
ships with the host to regulate a variety of cellular functions. TEs are largely silent in healthy adult cells but are reactivated and
transcribed in certain disease states, such as cancer, autoimmunity, and neurodegeneration. Class I TEs are retrotranspo-
sons that have mobilized throughout the genome via reverse transcription of RNA intermediates. In humans, there are two
Class I TEs that encode functional endogenous reverse transcriptase (RTs), LINE-1 and HERV-K. The DNA and RNA prod-
ucts from TE reactivation and reverse transcription are a potential source of nucleic acids that are recognized by pattern rec-
ognition receptors, such as cGAS, which trigger sterile proinflammatory responses. To understand the contribution of
LINE-1 (L1) in the production of inflammatory products, we assessed the impact of genetic and chemical L1 perturbation
in relevant disease models.

Methods: A rational and structure-guided campaign was initiated to identify nucleoside reverse transcriptase inhibitors
(NRTI) for the reverse transcriptase function of L1. Compounds with nanomolar potency were screened for activity in block-
ing both L1 retrotransposition and a Type 1 interferon response in a cellular model of Aicardi-Goutières syndrome and a UV-
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keratinocyte model. Compounds with favorable pharmacology were profiled in an in vivo model of hypomethylation-induced
Type 1 interferon production.

Results: RPT-A was identified as a potent and selective inhibitor of L1 RT. In enzymatic assays, its tri-phosphorylated form
has an IC50 of 0.03 � M and 16 � M against L1 RT and HERV-K RT, respectively. RPT- A blocked 100% of LINE1 retrotran-
sposition in a cell-based assay with an IC50 of 0.002 � M. To characterize the impact of RPT-A on Type 1 immune response,
decitabine was used to induce L1 in TREX-1 knock out THP-1 cells carrying an IRF3-inducible luciferase reporter. L1 upre-
gulation after decitabine challenge was confirmed and quantified using the L1EM algorithm. RPT-A effectively inhibited this
response (IC50 = 0.55 � M). These observations were recapitulated in THP-1 reporter cells challenged with LPS. RPT-A
was further interrogated in an in vitro UV challenge model. Immortalized human keratinocytes (HaCaT) were pre-treated with
RPT-A for 72 hr and then exposed to sham or 0.1 mJ/cm2 UVB light. RPT-A blocked the UV-mediated Type 1 interferon
response as measured by reduction in pTBK1 in whole cell lysate (IC50 = 327nM pTBK1). To translate these findings
in vivo, mice were administered vehicle or RPT-A (1, 10, 100mg/kg, PO) on days 1-5 and decitabine (10 mg/kg, PO) on days
2-5. RPT-A demonstrated a robust, dose-dependent inhibition of Type 1 IFN signaling in the kidney.

Conclusion: We identified a selective inhibitor of the L1 reverse transcriptase that potently inhibited a Type 1 interferon
response in multiple in vitro and in vivo models. These results suggest that chemical inhibition of L1 RT may be a new ther-
apeutic modality for Type 1 interferonopathies.

Disclosure: D. Rios, Rome Therapeutics, Pandion Therapeutics, Obsidian Therapeutics, Abata Therapeutics;
N. Hafeez, None; B. Desrosiers, None; S. Rao, None; J. Floro, None; J. Baddour, None; N. Perez, None;
G. Bisacchi, None;O. Saunders, None;D. Romero, ROME Therapeutics, Vincere Therapeutics, Centaurus Therapeu-
tics; M. Fromer, ROME Therapeutics; E. Garcia-Rivera, None; W. McKerrow, None; J. Behr, None; B. Thornlow,
None; D. Zaller, ROME Therapeutics, Ventus, Anokion, Merck/MSD, Bristol-Myers Squibb(BMS); D. Proia, None;
W. Miao, None.
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Background/Purpose: Monocytes are critical for the pathogenesis of rheumatoid arthritis (RA). However, depletion of cir-
culating monocytes – either classical or non-classical monocytes – is not sufficient to rescue RA in mouse models. Recently,
we identified a new cell population of extravascular Ly6c- myeloid cells in the synovial tissue (e.v Syn. Ly6c-) that are distinct
from CD64+ macrophages, and required for the development of acute RA-like disease in mouse. Our prior studies suggest
that e.v. Syn. Ly6c- in steady state are derived in part from fetal liver that are capable of self-renewal and replenished by cir-
culating monocytes. However, it is unknown whether these ontogenies are associated with different functions over time. A
better understanding of the origin of these cells will inform their role in RA and provide avenues for targeted therapies.
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Methods: Bone marrow chimeras (BMC) were generated by transferring CD45.1 cells into CD45.2 mice with ankle shielded
to preserve the synovial niche. After 8-month post-chimera, mice were injected intravenously (i.v) with anti-CD45 to label i.v
immune cells and sacrificed. Blood was analyzed by flow cytometry to confirm chimerism 90% in circulating cells.
Clodronate-liposome (clo-lipo) was injected i.v to disrupt the synovial niche. Ankles were dissected during steady state
and 1 day after the clo-lipo injection. Flow cytometry was used to quantify CD45.1 and CD45.2 cells. Cellular Indexing of

Figure.1 Flow Cytometry of CD45.1 and CD45.2 e.v Son. Ly6c- cells in A) Steady state and B) after the synovial niche disruption in BMC mice.

Figure.2 Uniform Manifold Approximation and Projection (UMAP) of CITE-seq annotated cells of CD45+CD11b+MHCII-CD64- cells from the
synovial tissue of BMC mice during steady state.
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Transcriptomes and Epitopes by Sequencing (CITE-seq) was performed on sorted CD45+CD11b+MHCII-CD64- cells from
the synovium during steady state using 10x Genomics and sequenced on Novaseq 6000. CITE-seq data was processed
through the CellRanger v6-1.2 and analyzed with the Seurat package v4.1.0. The circulation-derived and tissue-resident
e.v Syn. Ly6c- were distinguished based on the antibody derived tag (ADT) expression of CD45.1 and CD45.2.

Results: Our flow results suggested that 67% of e.v Syn. Ly6c- cells were circulation-derived (CD45.1+) during steady-
state. After the clo-lipo injection, more than 85% of i.v. Syn. Ly6c- cells got depleted and 64% of e.v Syn. Ly6c- cells were
circulation-derived. For CITE-seq, the majority of cells were annotated as either circulating monocytes, e.v Syn. Ly6c- cells,
or monocyte-derived dendritic cells based on our prior studies. The e.v Syn. Ly6c- clustered into at least 2 subpopulations
with distinct transcriptional profiles, and these subpopulations were distinguished by their CD45 status in ADT level. CD45.2
e.v Syn. Ly6c- exhibited higher levels of genes associated with tissue-residence such as Vsig4 and Lyve1, while CD45.1
cells demonstrated increased expression of immune activation genes, such as S100a10 and Cd52. While these populations
had similar surface levels of CD43 and CD14, they differed in CD11C and C5AR.

Conclusion: Our prior studies suggest that the expansion of e.v Syn. Ly6c- cells is a key step in the development of
RA. Here, we demonstrate that newly recruited e.v Syn. Ly6c- cells derived from circulation demonstrate a distinct transcrip-
tional phenotype from tissue-resident cells. Future studies will determine how the function of circulation-derived and tissue-
resident e.v Syn. Ly6c- cells differ in the development of RA.

Disclosure: Y. Wang, None; M. Gurra, None; C. Cuda, None; H. Makinde, None; S. Chen, None; G. Gadhvi, None;
S. Dominguez, None; C. Shah, None; D. Winter, None; H. Perlman, Janssen, kininska, exagen, LEK consultating,
Guidepoint.

Figure.3 A) RNA and B) ADT markers of CD45.1 and CD45.2 e.v Syn. Ly6c- cells.
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Background/Purpose: To explore the phenotype and role of gamma delta (γ� ) T cells in the pathogenesis of IgG4-related
disease (IgG4-RD), focusing on the effect on plasmablasts differentiation and immunoglobulin production.

Methods: Peripheral γ� T cells, chemokine receptor expression, intracellular cytokines expression, and transcription factors
expression were quantified by flow cytometry and qRT-PCR. The infiltration of V � 2 T cells, and locations of B cells and che-
mokine receptors within the tissue involved were examined by immunofluorescence. Transwell assay was used to detect the
chemotactic rate of V � 2 T cell to specific chemokine. CD19+ B cells were cultivated with the expanded V � 2 T cells or V � 2 T-
SNs. B cell subsets and immunoglobulin production were assessed by flow cytometry and ELISA. The effects of IL-21, JAK
inhibitor, and STAT3 inhibitor on V � 2 T cells were determined by flow cytometry.

Results: Proportions of γ� T cells, especially V � 2 T cells were significantly decreased in the peripheral blood of patients with
active IgG4-RD. V � 2 T cells from IgG4-RD produced high levels of Th2-type cytokines (IL-4, IL-5, IL-9, IL-13), IL-21R,
GATA3, Blimp-1, and CCR7. But the expressions of Th1-type cytokines, CXCR5, ICOS, CD40L, and transcription factor
TBX21, FOXP3, RORC, and BCL6 were similar with or not higher than healthy controls (HCs). Immunofluorescent staining
revealed the accumulation of V � 2 T cells and co-localization of V� 2 T cells, B cells, and CCR7/CCL21 in the involved sub-
mandibular gland tissues. The migration rate of IgG4-RD V� 2 T cells to CCL21 was higher than that of HC. In vitro, both
expanded V � 2 T cells and supernatant (SN) from active IgG4-RD patients promoted B cell differentiation into plasmablasts
and immunoglobulin production. The expressions of pSTAT3 (pY705), GATA3 and Blimp-1 in V� 2 T cells were increased
in patients with IgG4-RD compared to HCs, and GATA3 expression further increased after IL-4 stimulation. And there were
positive correlations among the protein levels of pSTAT3, Blimp-1, and GATA3. IL-21 stimulation promoted the expressions
of pSTAT3, Blimp-1, and GATA3 in V � 2 T cells from HCs, while JAK inhibitors (Baricitinib and Tofacitinib) and STAT3 inhib-
itors (S3I-201) inhibited this process. In addition, TGF-β was increased in the patients with IgG4-RD compared with HCs in
the γ� T cells and its subsets, and the pro-fibrotic genes expression also increased in γ� T cells from IgG4-RD patients,
including ACTA2, COL1A1, COL1A2, and COL3A1.

Conclusion: Peripheral V � 2 T cells obtain a Th2-like phenotype in the IL-21 highexpressed microenvironment of IgG4-RD
through the IL-21—STAT3—Blimp-1—GATA3 pathway, and play a role in promoting plasmablasts differentiation and
immunoglobulin production. The high expression of CCR7 may contribute to its chemotaxis to the involved tissues and
the interaction with B cells. JAKi and STAT3i, as well as IL-21i inhibit the Th2-like phenotypes in V� 2 T cells mediated by
IL-21-pSTAT3 pathway, thereby opening up new therapeutic approaches in IgG4-RD.
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Circulating V � 2 T cells were decreased and presented an intrinsic Th2-like phenotype in IgG4-RD.

3381



V� 2 T cells from IgG4-RD patients provides B-cell help through type 2 immune response.
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Disclosure: J. Li, None; W. Zhang, None.

IL-21–STAT3–Blimp-1 circuit promotes GATA3 expression in V� 2 T cells, which is inhibited by JAKi/STAT3i. Tofa1, Tofacitinib (10 nM); Tofa2,
Tofacitinib (100 nM); Bari, Baricitinib (300 nM); S3I, STAT3 inhibitor S3I-201 (10 uM).
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Background/Purpose: A20 haploinsufficiency (A20HA), an important monogenic etiology of Behçet’s disease (BD), is
caused by loss-of-function mutations in TNFAIP3. Although monocytes play an important role on BD pathophysiology, the
effect of TNFAIP3 mutations in these cells needs further elucidation. Our group previously described high soluble CD40
ligand (sCD40L) serum levels, which induced phagocyte hyperactivity. This study aimed to assess different phagocyte func-
tion of THP-1 (monocytic) cells transfected with the pathogenic TNFAIP3 variant L227X.

Methods: THP-1 or HL-60 (neutrophilic) cells were transfected with a GFP-tagged plasmid containing either TNFAIP3 or
mutated TNFAIP3-L227X gene. Flow cytometry analysis before and after stimulus with sCD40L, monosodium urate crystals
(MSU) or phorbol-miristate-acetate (PMA): 1) phagocytic activity was assessed using fluorescent zymosan particles; 2) Cell-
Rox Deep Red assessed reactive oxygen species (ROS) production; 3) Ki-67 expression quantified cell proliferation.

Results: THP-1-TNFAIP3-L227X [mean of fluorescence intensity (MFI) 94748±28804] showed higher phagocytic activity
than THP-1 (34039.33±4945; p< 0.001) and THP-1-TNFAIP3 (18476±379; p< 0.001) at baseline and after sCD40L stimu-
lus (respectively, 76265±15858 vs 35835±1133 vs 25379±3472; p< 0.05; Figure 1). Similarly, HL-60-TNFAIP3-L227X cells
(17480±2306) showed higher phagocytic activity than HL-60 (5862±410; p< 0.01) at baseline and after MSU stimulus
(16869±3496 vs 5482±324; p< 0.01). Conversely, percentage of phagocytosing THP-1-TNFAIP3-L227X cells (13.3%
±2.6%) was lower than THP-1-TNFAIP3 (23.7±2.5%, p< 0.01); on the other hand, there was no statistical difference in
the percentage of HL-60-TNFAIP3-L227X phagocytosing cells, compared to HL-60-TNFAIP3. Constitutional ROS produc-
tion by THP-1-TNFAIP3 cells (MFI=291919±27871) was higher than THP-1 (98226±7285; p< 0.001) and maintained after
PMA (561333±84760 vs 399628±69821; p< 0.001; Figure 2). ROS production by THP-1-TNFAIP3 was also higher than
THP-1-TNFAIP3-L227X (230711+7895, p< 0.001). Despite THP-1 typical arrest in G2 phase, PMA-induced Ki-67

Figure 1: phagocytosis of Alexa-Fluor 594-tagged zymosan particles by THP-1 cells. Comparison of THP-1, THP-1-TNFAIP3-WT and THP-
1-TNFAIP3-L227X cells, in triplicate, using two-way ANOVA. Results indicate higher phagocytic rates for THP-1-TNFAIP3-L227X at baseline
and upon stimulation with sCD40L * p < 0.05; ** p < 0.01; *** p < 0.001
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expression of THP-1-TNFAIP3-L227X was significantly increased (19184±8934) compared with THP-1 (2434±353) and
THP-1-TNFAIP3 (4463±357; p< 0.01; Figure 3).

Conclusion: THP-1-TNFAIP3-L227X presented higher phagocytic activity, a pattern also observed by neutrophilic cells
(HL-60-TNFAIP3-L227X), suggesting a specific mutation-induced phenotype. Paradoxical higher MFI of THP-
1-TNFAIP3-L227X with lower percentage cell number could be explained by phagocytosis of multiple zymosan particles
by a single cell. Decreased THP-1-TNFAIP3-L227X oxidative burst suggests a state of cell exhaustion. Higher PMA-induced
THP-1TNFAIP3-L227X proliferation could eventually be explored by functional studies monogenic BD patients. THP-
1-TNFAIP3 proliferation rates were low and unchanged upon stimulation, reinforcing the role of A20 as an NF-� B pathway
inhibitor.

Disclosure: P. Pontes Aires, None; A. Cunha, None; D. PIOTTO, None; M. Terreri, Roche, Pfizer, UCB, Janssen,
Bristol-Myers Squibb(BMS), Eli Lilly, AbbVie/Abbott; S. Perazzio, None.

Figure 2: production of ROS by THP-1 cells, before and after PMA stimulus. Comparison of THP-1, THP-1-TNFAIP3-WT and THP-
1-TNFAIP3-L227X cells, in triplicate, using two-way ANOVA. Results indicate higher oxidative burst in THP-1-TNFAIP3-WT cells and unrespon-
siveness of THP-1-TNFAIP3-L227X, which could indicate a state of cell exhaustion. * p < 0.05; *** p < 0.001

Figure 3: analysis of THP-1 cell proliferation using flow cytometry, through Ki-67 staining, before and after an 18-hour incubation with PMA. Com-
parison of THP-1, THP-1-TNFAIP3-WT and THP-1-TNFAIP3-L227X cells, in triplicate, using two-way ANOVA. Results show higher proliferation
rates for THP-1-TNFAIP3-L227X and low proliferation rates for THP-1-TNFAIP3-WT. * p < 0.05; ** p < 0.01; *** p < 0.001
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Background/Purpose: Immune checkpoint inhibitors represent a major advance in cancer treatment, but disease progno-
sis continues to be poor for most patients. Resistance of cancer cells to lymphocyte killing and appearance of autoimmune
toxicities restrict dosing and duration of therapy. Here we present CD6, a cell surface glycoprotein expressed by T-
lymphocytes and human natural killer (NK) cells, that engages in cell-cell interactions by binding to its ligands CD166 and
CD318 (CDCP1). Interrupting CD6-CD318 interaction with the monoclonal anti-CD6 antibody termed UMCD6, reduces
Th1- and Th17-driven autoimmune responses in CD6-humanized mice, conferring beneficial effects in several mouse mod-
els of autoimmunity and inflammation. Recently, we have demonstrated that UMCD6 enhances CD8+ T and NK cells to kill
multiple cancer lines. We now seek to explore the efficacy of UMCD6 in vivo and understand how cancer cells interact with
immune cells to control the immune response to cancer.

Methods: Subcutaneous xenograft study. To investigate the long-term efficacy of UMCD6 in vivo, breast cancer cells
(MDA-MB-231) were injected subcutaneously into SCID/beige mice. Mice were infused with 107 human PBMC or 106 NK
cells once and treated with 100� g of UMCD6, anti-PD-1 or control IgG antibody weekly. Tumor volume was measured by
bioluminescence imaging. Flow cytometry was used to define phenotypic changes in tumor infiltrating lymphocytes from
breast cancer xenografts.

Results: UMCD6 increases survival and augments killing by human PBMC and NK cells of a human breast cancer
line xeno-transplanted into immunodeficient mice. Tumor growth was significantly reduced by UMCD6 from day
7 and maintained until at least day 28 (*p< 0.05) (figure 1). At day 38, a robust increase in survival can be seen in the UMCD6
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treated mice (100% alive, n=8) compared to IgG (25% alive, n=8) and control (25% alive; n=4). UMCD6 also decreased
tumor growth and increased survival in mice infused with human NK cells (*p< 0.05) (figure 2).

The effect of UMCD6 is more sustained in killing ofMDA-MB-231-derived xenograft tumors by PBMC than anti-PD-
1. Both UMCD6 and pembrolizumab enhanced tumor killing of PBMC at day 8 compared to IgG control (*p< 0.05), but only
UMCD6 showed statistical significance at day 11. Tumor tissues immunostained for CD56 from mice administered UMCD6
showed activated NK cells that were associated with areas of decreased density of tumor cells. Evaluation of Tumor Infiltrat-
ing Lymphocytes (TILs) revealed a higher frequency of NK cells in mice treated with UMCD6. The expression of NKG2D, an
activating NK receptor, and perforin, was also increased in NK and NKT cells from mice receiving UMCD6. Additionally,
UMCD6 modulated the expression of multiple NK receptors, cytokines and genes that regulate the tumor
microenvironment.

Conclusion: Our antibody UMCD6 effectively reduces several mouse models of autoimmunity thorough effects on CD4+
lymphocyte differentiation and enhances in vivo killing of breast cancer cells through direct activation of NK and CD8 cells.
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These data point to a potential new and safer approach to cancer immunotherapy that would suppress rather than instigate
autoimmunity.

Disclosure: M. Gurrea-Rubio, None; Q. Wu, None; E. Tsou, None; M. Amin, None; P. Campbell, None; P. Randon,
None; M. Lind, None; S. Ory, None; C. Amarista, None; S. Vichaikul, None; J. Ruth, None; F. Ling, None;
D. Fox, None.
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Background/Purpose: Altered Th17, CD8+ T cell and B cell adaptative immune responses in patients with primary Sjögren
syndrome (pSS) have been characterized in salivary glands (SG). However, although innate cells such as natural killer
(NK) and dendritic cells (DC) have been observed in the SG. However, their potential cellular and molecular mechanism
involved in activation of NK cells in pSS have been less investigates. We identify a dendritic cell subset with phenotypic
and functional characteristics capable to boost NK cells and defined pathogenic crosstalk between NK cells and adaptative
Th17 CD4+ T cells.

Methods: PBMCs from 40 pSS patients and 42 healthy donors (HD) were used for phenotypical analysis of myeloid and NK
cell subsets by flow cytometry. Sorted Mo, CD1c+ and CD141+ cDC from each cohort were used to RNA-seq analysis and
co-culture with sorted NK cells for test functional interactions. Regulation of ligands for NK cell receptors on cDC was ana-
lyzed after stimulation with poly I:C using specific siRNAs. Finally, DC and NK cell phenotypes and interactions with adapta-
tive immune cells were analyzed using an experimental SS model induced by injections of poly I:C in combination with an NK
cell-depleting antibody.

Results: We identified enriched proportions of transitional CD16+ CD56hi NK cells in pSS patients characterized by
increased levels of NKG2D (p< 0,0001), IFNg and TNFa (p=0.01) and increased cytotoxic activity in pSS individuals com-
pared to HD. In addition, we detected significantly basal higher expression (p=0.001) of Slamf7 and MICab (p< 0.0001) on
circulating CD1c+ cDC exhibiting transcriptional signatures involving the RIG-I/DDX60 RNA sensors and their target genes.
This phenotype was associated with higher functional ability of CD1c+ cDC to activate cytotoxic NK cells ex vivo compared
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to other myeloid subsets. Importantly, expression of MICab was more efficiently induced on cDCs from pSS than cDCs from
HD after stimulation with poly I:C and was dependent on expression of RIG-I, DDX60 intracellular RNA sensors. Importantly,
more mature cytotoxic NK cells exhibiting upregulated NKG2D and CD64hi CD1c+ cDC expressing higher levels of RAE-I
were detected specifically in the SG in a murine SS model. Finally, NK cell depletion was associated with reduced levels of
IL-17 in CD4+ T cells, IFNg+ CD107a+ CD8+ T cells and proportions of B220+ B cells in the SG from this murine SS model.

Conclusion: Thus, our study provides new evidence supporting a role of NK cells during pSS pathology and adds novel
mechanisms in the crosstalk between innate and adaptative immune system that could contribute to pSS pathology and
be used as target for future therapies.

Disclosure: I. S�anchez Cerrillo, None; M. Calvet Mirabent, None; A. Triguero, None; D. Calzada Fraile, None;
M. Valdivia, None; M. Ramírez, None; E. V�azquez de Luis, None; A. Benguría Filippini, None; R. Moreno, None;
M. Adrados de llano, None; H. de la Fuente, None; I. Tsukalov, None; E. Roy Vallejo, None; A. Ramiro, None;
S. Iborra, None; F. S�anchez Madrid, None; A. Dopazo, None; I. Gonzalez, Gebro Pharma; S. Castañeda, Roche;
E. Martín Gayo, None.
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Background/Purpose: Human immunodeficiency virus (HIV) remains a significant life-threatening agent and burden on
public health. Lesser studied and understood aspects of HIV infections include HIV-associated inflammatory arthritis and
the role of HIV-infected macrophages. By utilizing humanized mice with human cytokine knock-ins that better support a
human immune system than other models, we studied HIV-associated arthritis to illustrate a unique interaction of HIV-
infected macrophages and natural killer (NK) cells that contribute to the development of arthritis and tenosynovitis.

Methods:MISTRG-IL15 mice (human M-CSF/GM-CSF, IL-3, SIRPα, TPO, RAG2 -/-, IL2rg-/-, and IL-15 knocked into their
respective endogenous mouse loci) were reconstituted with CD34+ hematopoietic stem cells obtained from human fetal
cord blood. After checking for engraftment after 6-8 weeks, we infected reconstituted mice with HIV-1. Synovial tissues
were obtained from the knee joints of the hind limbs at different time points and processed into single cell suspensions for
flow cytometry. Intracellular staining was also performed on cells incubated with PMA/Ionomycin for 4 hours and then per-
meabilized and fixed for flow cytometry. Histochemistry was also performed on hind paws that were fixed in 4% paraformal-
dehyde. Samples were then sectioned and stained with H&E for histologic analysis. Studies utilizing monoclonal antibodies
to deplete NK cells and block GM-CSF were also performed.

Results: Humanized MISTRG-IL15 mice developed inflammatory arthritis after HIV-1 infection. Significant increases in total
inflammatory cells and specifically NK cells and macrophages were seen in the synovial tissue throughout the course of
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infection. GM-CSF-producing NK cells increased throughout the course of HIV-1 infection. Late in the course of infection,
IFNγ- and granzyme B-producing NK cells increased, along with a pro-inflammatory environment in the synovial tissue.
The majority of HIV-infected cells were macrophages and not CD4 T cells in the synovial tissue. Histologic analysis showed
increased cellular infiltrate in the synovium and tendons of mice infected by HIV with pannus formation. Antiretroviral therapy
eliminated cellular infiltration while cessation of therapy resulted in return of cellular infiltration in synovial tissue. Infection with
a chemokine receptor-tropic HIV virus that does not infect macrophages (X4-tropic) showed reduced pro-inflammatory
cytokine production by NK cells, strongly suggesting HIV-infected macrophages induced the NK cell changes. Depletion
of NK cells as well as antiretroviral therapies resulted in reduced inflammatory arthritis changes.

Conclusion: We have developed a unique humanized mouse model of HIV infection allowing opportunities to study HIV-
associated arthritis in depth. The interplay of HIV-infected macrophages with GM-CSF-producing NK cells contributes to
the development and progression of HIV-associated arthritis. These findings will provide mechanistic understanding of
inflammatory arthritis and tenosynovitis in various arthridities beyond HIV-associated arthritis.

Disclosure: C. Sungur, None; G. Hongbo, None; L. Yang, None; L. Shan, None; W. Yokoyama, None.
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Background/Purpose: Lyme arthritis (LA), caused by infection with Borrelia burgdorferi (Bb), is characterized by prolifera-
tive synovitis accompanied by dysregulated autoimmune Th1 responses. Fibroblast-like synoviocytes (FLS) are the most
abundant cell in the synovial lesion and express markers of immune activation, including MHC class II molecules. Bb cell wall
peptidoglycan (PG) is a persistent pathogen-associated molecular pattern (PAMP) in joints of LA patients and persists
months to several years after antibiotic therapy and apparent spirochetal killing, called post-infectious LA. We hypothesize
that PG acts as an immune adjuvant to activate MHCII+ FLS and enhance Th1 activation in synovial tissue during infection
and in post-infectious LA.

Methods: FLS were isolated and purified from tibiotarsal ankles of C57BL/6 mice and stimulated with IFN-gamma, PG, or
both. Wild-type macrophages and macrophages and FLS from mice deficient in the PG-sensing pattern recognition recep-
tor NOD2 were used as controls. Immune responses were measured by flow cytometry and cytokine analyses. T cell activa-
tion was analyzed by coculturing MHCII+ FLS with CFSE-labeled naive OT-II T cells supplemented with the cognate
OVA323-339 peptide or irrelevant OVA257-264 peptide as control. T cell activation was measured using a proliferation assay
and T cell cytokine analysis.

Results: FLS stimulated with IFN-gamma expressed MHCII and pro-inflammatory cytokines IL-1, IL-6, and IL-12, consis-
tent with our previous results using primary human FLS. FLS stimulated with both PG and IFN-gamma expressed
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significantly higher levels of MHCII and inflammatory cytokines, compared with IFN-gamma stimulation alone (Figure 1).
Naive OT-II T cells, which only recognize the MHCII peptide OVA323-339, proliferated 3-fold compared with media alone con-
trol when co-cultured with FLS primed with IFN-gamma and supplemented with the OVA323-339 peptide. FLS supplemented
with the irrelevant OVA257-264 peptide did not elicit OT-II T cell proliferation. FLS primed with both IFN-gamma and PG
induced a 5-fold increase in OT-II proliferation, compared with media alone control. T cell supernatants contained high levels
of IFN-gamma, indicating Th1 polarization of activated CD4+ T cells. FLS lacking NOD2 failed to induce CD4+ T cell prolifer-
ation (Figure 2).

Conclusion: These data demonstrate that PG acts as an immune adjuvant by enhancing the ability of MHCII+ FLS to induce
CD4+ T cell proliferation in a peptide-dependent and NOD2-dependent manner. This response recapitulates the autoim-
mune Th1 responses observed in synovial tissue of post-infectious LA patients. This study helps us understand the critical

Figure 2:MHC-II+ FLS activate peptide-specific CD4+ T cell proliferation. IFNɣ-primedMHC-II+ B6 FLS were co-cultured with OT-II mouse T cells
(genetically modified to have identical antigen-specific T cell receptors) and loaded with the cognate OVA323-339 peptide. T cell responses mea-
sured by flow cytometry and multiplex immunoassay. T cell co-culture with MHC-II+ FLS primed with IFNɣ induced naive OT-II mouse CD4+ T cell
proliferation at a 3-fold increase compared to unstimulated FLS, which was enhanced to above 5-fold when co-cultured with FLS primed with both
IFNɣ and PG. Negative controls using irrelevant OVA peptide or NOD2-deficient FLS failed to induce T cell proliferation.

Figure 1: FLS immune effector phenotype in response to PG. B6 mouse BMDM and FLS surface expression of MHC-II (I-ab in mice) (left) and pro-
inflammatory cytokine production (right) when stimulated with IFNɣ, PG, or both. (A) BMDM upregulated MHC-II surface expression in an IFNɣ-
dependent manner, as expected. (B) FLS primed with IFNɣ upregulate MHC-II when stimulated with IFNɣ and B. burgdorferi PG for 18 hrs and
this response was strengthened after prolonged exposure at 72 hrs. (C) BMDM and (D) FLS upregulation of proinflammatory cytokines in response
to stimulation with PG muropeptides for 18 hrs. ***P<0.0001, **P<0.001, *P<0.01
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role MHCII+ FLS and bacterial cell wall debris play in driving persistent inflammatory T cell responses within the synovial
lesion, even in the absence of active infection. These results also shed light on development of autoimmunity in other inflam-
matory joint diseases where bacteria are thought to be an autoimmune trigger.

Disclosure: J. Rouse, None; A. Wahhab, None; R. Danner, None; B. Jutras, None; A. Edelstein, None; K. Strle,
None; R. Lochhead, None.
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Background/Purpose: Post-COVID19 syndrome has been defined as the persistence of symptoms and/or organic dam-
age for more than three weeks after the presence of clinical infection caused by SARS-CoV-2. It is further divided into two
categories: subacute and chronic post-COVID19 syndrome. A model that includes clinical, immunological, and metabolic
factors regarding this phenomenon have not been fully addressed so far, which is the aim of the present study.

Methods: A cohort study was conducted including 51 patients diagnosed with SARS-CoV-2 infection by RT-PCR and with
at least 3 weeks since the onset of symptoms or from hospital discharge. A clinical history was made along with a complete
physical examination and routine laboratories and the application of a standardized questionnaire for the detection of symp-
toms associated with post-COVID19 syndrome. This was repeated 12 months afterwards for detection of chronic post-
COVID19. Immunophenotyping of PBMCs by flow cytometry and serum samples were assessed for cytokines, NETs,
TRIM63 anti-cellular and anti-SARS-CoV-2 IgG antibodies. Finally, untargeted metabolomics analysis of sera employing
gas chromatography coupled to mass spectrometry (GC/MS) was performed. Quantitative variables were expressed as
medians and interquartile range. The difference between medians was evaluated using the Mann-Whitney U test. Logistic
regression analysis was performed for the presence of Post-COVID19 Syndrome.

Results: 51 patients were included in the study. 32(62.7%) were men and 19 (37.3%) women with a median age of
48 (24-68) years. 18 (35.2%) met the definition of post-COVID19 syndrome, presenting fatigue as a key symptom. Such

Methods
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patients showed an immunological profile characterized by an increased level of TNF-α (p=< 0.01), IP10 (p=< 0.01), IL-1R
(p=< 0.01), CCR3 (p=< 0.05), and increased levels of immature LDGsCD10- (p=< 0.01). Metabolomic levels of α-
Hydroxybutyric acid (p=< 0.01), 3,4-dihydroxybutanoic acid (p=< 0.01) and cysteine (p=< 0.01) were associated with the
presence of post-COVID19 syndrome.

Conclusion: Our data suggest an important relationship between a pro-inflammatory state mediated through the damage
exacerbated during acute COVID19 infection, promoted by an enhanced recruitment of immature granulocytes in an envi-
ronment enriched with key proinflammatory cytokines in chronic post-COVID-19 syndrome pathophysiology. This could
lead to repercussions on the cellular metabolism due to possible alterations derived from hypoxia (metabolism of
branched-chain amino acids) and possible redox mechanisms (cysteine/cystine).

Disclosure: E. Camacho-Mor�an, None; j. torres-Ruiz, None; J. Lira-Luna, None; A. Vargas-Castro, None;
A. Pérez-Fragoso, None; M. Nuñez-Aguirre, None; B. Alcal�a-Carmona, None; A. Absal�on-Aguilar, None;
D. G�omez-Martín, None.
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Background/Purpose: While the etiology of neuropsychiatric lupus (NPSLE) is not fully understood, blood brain barrier
(BBB) disruption and localized neuroinflammation are potential mechanisms that contribute to disease progression.
Lipocalin-2 (LCN2) is a multi-functional acute phase protein known to affect immune cell function, BBB integrity, and glial cell
activation. The MRL/lpr mouse strain not only captures multiple human facets of SLE such as female predominance, nephri-
tis, and cutaneous disease, it is the mostly widely used NPSLE model. Displaying cognitive deficits and depression-like
behavior at an early age, the MRL/lpr mouse is an important model for studying NPSLE disease mechanisms. We generated
an LCN2-deficient MRL/lpr mouse and examined the effects of LCN2 deficiency on neurobehavioral parameters, uncovering
a role of LCN2 in cognitive and affective deficits in the MRL/lpr strain.

Methods: Behavioral assessment was performed on LCN2 deficient MRL/lpr mice (LCN2KO), MRL/lpr LCN2 sufficient
mice, and MRL/MpJ mice at 16 weeks of age. The tests performed include the behavioral spectrometer, anhedonia, tail
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suspension, Porsolt forced swim, object placement, and object recognition tests. The mice were sacrificed promptly after
completion of the neurobehavioral assessments and tissues were either snap frozen for RNA and protein studies, or fixed
in paraformaldehyde for immunofluorescent staining. Systemic disease was evaluated through monitoring anti-nuclear anti-
bodies, total IgG levels, and kidney disease, and as well as lymph node size and the severity of skin disease. To evaluate how
LCN2 deficiency affects brain inflammation, 10 week old LCN2KO and MRL/lpr mice were injected intraperitoneally with
5 mg/kg lipopolysaccharide. The mice were then sacrificed, perfused, and the brains were fixed and paraffin-embedded
for immunofluorescent staining. Brain tissue was stained for infiltrating leukocytes as well as glial cells and LCN2 protein.

Results:We found that LCN2 deficiency in MRL/lpr mice did not affect serum anti-nuclear antibody, serum IgG, or proteinuria as
shown by ELISA. However, cutaneous disease was significantly improved in LCN2-deficient MRL/lpr mice (Figure 1). The behav-
ioral analyses additionally showed significant improvement in LCN2 deficient mice, in the tail suspension (not shown), Porsolt
forced swim, and object placement tests (Figure 2). Finally, following an inflammatory stimulus, LCN2 deficiency resulted in signif-
icantly decreased activation of astrocytes in the hippocampus, a brain region involved in emotionality and cognitive function.

Conclusion: Our results point to an important role of LCN2 in perpetuating local brain inflammation, that may contribute to
depression and cognitive deficits in MRL/lpr mice. LCN2 deficiency not only improves the NPSLE phenotype in this strain,
but also decreases local brain inflammation. Since kidney disease and serologic features were largely unaffected, it is likely
that LCN2 plays a role more locally in the brain, suggesting LCN2 as a potential target for the treatment of NPSLE in patients
who do not successfully respond to traditional therapies for diffuse disease.

Disclosure: C. Putterman, Equillium, Progentec, Kidneycure; S. Garcia-Murillo, None; E. Mike, None.
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Background/Purpose: Neurologic dysfunction occurs in up to 80% of SLE patients. Cognitive impairment is one of the
most frequent manifestations of neuropsychiatric SLE (NPSLE). There are multiple mechanisms for cognitive impairment,
including cytokines, type I interferon, HMGB1, antibodies, and medications. We have shown that antibodies (Ab) to
double-stranded (ds) DNA that cross-react with the N-methyl D-aspartate receptor (NMDAR), which we have termed
DNRAbs, are present in ~30% of SLE patients. In a mouse model, we demonstrated that DNRAbs cause acute brain injury
in the CA1 hippocampus through an excitotoxic mechanism and chronic neuronal injury with microglial activation and loss of
neuronal spines and dendrites. We hypothesized that microglial activation after DNRAb penetration into the hippocampus
may depend on the interaction of HMGBA1 with the RAGE receptor. To test this hypothesis, we studied the neuropatholog-
ical consequences of exposure to DNRAb or control Ab in RAGE deficient (KO) and WT C57BL/6 mice.

Methods: RAGE KO and WT C57BL/6 mice were immunized to produce DNRAbs and then given lipopolysaccharide (LPS)
to afford the Abs access to the brain. After two weeks of LPS administration, stereological techniques were used to evaluate
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acute neuronal loss in the CA1 region of the hippocampus. Eight weeks after LPS administration, Golgi-stained neurons
were analyzed to assess dendritic complexity. Also, using super-resolution con-focal microscopy, IBA-1 labeled microglial
cells were evaluated for activation by assessment of morphology and presence of CD68 according to standard protocols.

Results: This study revealed that DNRAb significantly decreased the number of neurons in the CA1 region of the hippocam-
pus in both WT C57BL/6 and RAGE KO mice (p< 0.001) two weeks after LPS administration compared to the control anti-
body (Figure-1). Further, eight weeks later, as expected, Golgi-stained neurons showed that DNRAb caused a significant
neuronal dendritic loss in the WT C57BL/6 mice compared to control Ab (p< 0.01). However, there was no significant differ-
ence in dendritic arborization (p=0.75) between DNRAb and control Ab exposed in RAGE KO mice (Figure-2). Although
microglial activation was increased in the DNRAb exposed WT C57BL/6 mice (p< 0.001), DNRAb exposed RAGE- KOmice
demonstrated comparable microglial activation with the control Ab exposed mice (Figure-3).

Conclusion: These findings suggest that exposure to DNRAb mediates acute excitotoxic neuronal loss in the hippocam-
pus, irrespective of RAGE; however, the preservation of dendritic integrity and the absence of microglial activation in
RAGE-KO mice strongly suggests that RAGE is a key mediator of the chronic neurotoxic effects of DNRAbs. These findings
prompt further study of the role of RAGE in NSPLE patients.

Disclosure: B. Toz, None; J. wingard, None; B. Volpe, None; B. Diamond, None.
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Background/Purpose: Patients with lupus and other systemic autoimmune diseases develop ocular surface inflammation
that is sometimes severe and debilitating. Pathogenesis of autoimmune keratitis remains unclear. Cornea harbors local resi-
dent dendritic cells, including Langerhans cells (LC). LCs carry antigens from tissues to their respective draining lymph
nodes to maintain local, organ-specific immune tolerance. Here, we investigated the role of Langerhans cells (LC) in ocular
surface autoimmunity using animal models of lupus, MRL (MRL-lpr and MRL-Fas+/+).

Methods: We visualized LC in corneal epithelium and stroma by staining for CD11c and CD207. To directly test the role of
LC in ocular autoimmunity, we introgressed the Lang-eGFP.DTR knockin mutation from the stock B6 mice that express
diphtheria toxin receptor (DTR) driven by Langerin (Lang) promoter onto the MRL background, and injected diphtheria toxin
to deplete LCs in Lang-eGFP.DTR MRL mice.

Results:We found the increased numbers and more activated LCs (CD11c+CD207+; CD86+CD40+) in the corneal epithe-
lium of MRL mice than of B6 mice. However, LCs were ~5-fold lower in the corneal stroma of MRL mice than of B6 mice.
LCs were also lower in the eye-draining lymph nodes in MRL mice than in B6 mice. Repeated diphtheria toxin injections
every 7-10 days in Lang-eGFP.DTR MRL mice completely depleted LC. LC-depleted MRL mice had significantly acceler-
ated and severe corneal inflammation. LC-depleted mice had increased proliferation and activation of CD8+, but not
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CD4+, T-cells in eye-draining lymph nodes compared to LC-intact mice; such effect was not seen in spleen CD8+ T cells.
Also, LC-ablated MRL, but not B6 mice, exhibited reduced CD62L on eye-draining lymph node T cells.

Conclusion: These results reveal a protective role of LCs in corneal inflammation. Accumulation of activated LC in corneal
epithelium, but their reduction in corneal stroma and eye-draining lymph nodes, may suggest a possible impairment in the
migration of LCs from the cornea to eye-draining lymph nodes in lupus-prone mice. The reduced LCs in the eye-draining
lymph nodes may lead to the breakdown of T cell tolerance to eye antigens.

Disclosure: R. Singh, None; A. Gutierrez, None.
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Background/Purpose: Systemic lupus erythematosus (SLE) is a heterogeneous autoimmune disease characterized by
overproduction of type I interferons (IFNs) and sensitivity to ultraviolet (UV) light. Though UV is a known trigger of SLE and
SLE-associated skin lesions, mechanisms of UV-induced flare remain elusive. Previous work from our lab suggests the
importance of myeloid cells in cutaneous inflammatory responses in SLE. However, mechanisms of recruitment, differentia-
tion, and function of these cells are unknown and represent the goal of this study.

Methods:

Mice: 8-12 week old female wild-type Balb/c, lupus-prone New Zealand Mixed (NZM) 2328, and lupus-prone iNZM
(NZM2328 background with type I IFN receptor alpha chain knockout) mice were used per our University of Michigan
IACUC-approved protocol.

UV irradiation: Dorsal fur was removed with Veet cream. Mice were placed in a restrainer with facial protection and treated
with 100mJ/cm2 UVB daily for 5 days (=chronic exposure) or a single dose of 300mJ/cm2 UVB (=acute exposure) using
the UV-2 ultraviolet irradiation system (Tyler Research) at a wavelength of 310 nm.

Flow Cytometry: UV-exposed full-thickness dorsal skin was harvested, mechanically dissociated, and incubated with diges-
tion enzymes (0.1g/ml deoxyribonuclease type I, 0.1g/ml hyaluronidase type V, 0.5g/ml collagenase) for 30 minutes at 37ºC.
Cells were stained for: viability, CD11b, CD11c, Ly6C, MHC-II, Ly6G, CD3. Data was collected on a Cytek Aurora flow
cytometer and analyzed using FlowJo flow cytometry analysis software.

Results: RNA sequencing of UV-exposed skin of NZM, iNZM, and Balb/c mice demonstrated upregulation of monocyte
chemoattractants, including CCL2, in NZM >iNZM and Balb/c. Using cell type enrichment analysis through xCell webtool,
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we further identified enrichment of myeloid populations in UV-exposed NZM skin >iNZM and Balb/c, suggesting that type I
IFNs are driving myeloid gene signatures in lupus-prone skin. We verified myeloid enrichment by flow cytometry, wherein we
identified type I IFN-enhanced monocyte recruitment in NZM skin vs. Balb/c following acute UV exposure. Exposing mice to
chronic UV dosing led to increased monocyte-derived dendritic cells (moDCs) in irradiated NZM skin. Furthermore, we iden-
tified increased MHC class II expression in skin-recruited moDCs of chronically UV-exposed NZM compared to iNZM and
Balb/c, suggesting type I IFNs are aberrantly activating antigen presenting cells after UV exposure. Blockade of CCL2 with
neutralizing antibodies blocked the interferon-enhanced recruitment of monocytes to UV-irradiated NZM skin, with little
effect on iNZM and Balb/c monocyte recruitment. Applying the same CCL2 blockade to chronically UV exposed mice
resulted in diminished moDC numbers in UV-exposed NZM, but not iNZM or Balb/c, skin. Sources of CCL2 production in
human SLE skin were examined and SLE compared to healthy control keratinocytes produce CCL2 following UVB
exposure.

Conclusion:We have identified that CCL2 drives the observed type I IFN-enhanced increase in monocyte and moDC num-
bers in UV-irradiated lupus-prone skin. Further studies will elucidate mechanisms of differentiation and function of IFN-
educated moDCs in UV-driven immune activation in SLE.

Disclosure: M. Maz, None; H. Shi, None; S. Wolf-Fortune, None; S. Estadt, None; A. Reddy, None; R. Wasikowski,
None; A. Tsoi, None;C. Berthier, None; J. Kahlenberg, Q32 Bio, Celgene/Bristol Myers Squibb, Ventus Therapeutics,
Rome Therapeutics, Janssen, AstraZeneca, Eli Lilly, GlaxoSmithKline, Bristol Myers Squibb, Avion Pharmaceuticals,
Provention Bio, Aurinia Pharmaceuticals, Boehringer Ingelheim.
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Background/Purpose: SLE patients characteristically have a type I interferon (IFN-I) signature in peripheral blood cells and
this same signature is prominent in lesional and non-lesional skin. We recently demonstrated that, following a single expo-
sure to ultraviolet light (UVB), UVB induces an IFN signature not only in the skin but also in the blood and kidneys of wild type
mice. Since we observed that the IFN-I signature produced soon after UV exposure requires the DNA activated cytoplasmic
sensor Cyclic-GMP-AMP (cGAMP) Synthase (cGAS), we asked which cells (skin or immune) are responsible for IFN-I pro-
duction following UVB exposure?

Methods: Skin was exposed to a single dose of UVB (500 mJ/cm2) and biopsies taken before and at 24 hours after UVB
exposure. mRNA expression of interferon stimulated genes (ISGs) and other inflammatory cytokines were measured by
qPCR. The IFN score was derived from ISGs as previously described. Reciprocal bone marrow chimeras with either cGAS
KO or Wild Type (WT) donors and recipients were generated to determine whether lack of cGAS in skin cells or immune
derived (bone marrow) cells are most important in the IFN response to UV. Conditional STING KO mice were generated
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where STING was knocked down /out in myeloid derived cells by crossing LysM-Cre to floxed STING mice. Statistical sig-
nificance between groups was determined by unpaired/paired t-test where appropriate.

Results: In 3 separate bonemarrow chimera experiments with a total of 9 recipients in each group, the cGAS KO- >cGASKO chi-
meras had a significantly lower IFN Score in the skin following UV compared toWT- >WT (p=0.032) (Fig.1 1A).While there was little
difference in themean IFN Score in the cGAS KO- >WT chimera, theWT- >cGAS KO chimera had a 4-fold lower IFN score (mean
4.58) compared to WT- >WT (mean 16.12). In conditional STING KO experiments, mice that lacked STING in myeloid cells, pro-
duced less IFN-I (mean IFN Score 4.29, n=10) compared to floxed controls (mean IFN Score 13.36, n=11) (Fig.1B).

Conclusion: The bone marrow chimera experiments document the requirement for cGAS in the early response to UVB. The
lower IFN score in the WT- >cGAS KO compared to the reciprocal transfer suggest a requirement for cGAS in skin cells (ker-
atinocytes or stromal cells). The lower IFN score in the LysMCre-STING floxed mice compared to control suggest myeloid
cells are also required for a full IFN-I response. Whether the results can be explained by the requirement for another nucleic
acid sensor such as IFI-16 or that communication between myeloid and skin cells is required for a full IFN response requires
further study and will inform therapeutic approaches to prevent UV mediated exacerbations of lupus.

Disclosure: J. An, None; X. Sun, None; L. Tanaka, None; K. Elkon, None.
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Figure 1: (A) Reciprocal bone marrow chimeras were performed between cGASKO and WT mice as shown and then mice exposed to UVB. IFN
scores were lower in cGASKO->cGASKO and WT->cGASKO. (B) IFN scores were determined following UV exposure in mice where STING was
conditionally knocked down in myeloid cells.
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Background/Purpose: T cell entry into and exit from lymph nodes (LNs) exposes T cells to antigens/cytokines required for
their activation and regulates the nature of the T cell immune response. However, T cell trafficking through lymphoid tissues
in SLE has not been explored. Impaired T cell exit means prolonged exposure to antigen-presenting cells which may lead to
increased production of autoantibodies and contribute to disease pathogenesis. Lymphopenia and lymphadenopathy in
SLE suggests that there is a disruption in lymphocyte trafficking where lymphocytes are being kept out of circulation and
potentially being held in LNs. Egress of T cells from LNs is carefully regulated by the LN microenvironment. A low
sphingosine-1-phosphate (S1P) concentration in the LN maintains S1P receptor 1 (S1PR1) expression on T cells which pro-
motes egress by overriding CCR7/CCL21 retention signals. Here, we hypothesize that the LNmicroenvironment is altered in
SLE and contributes to impaired egress of T cells. In this study, we investigate egress of T cells and then delineate a potential
mechanism behind changes to egress in SLE.

Methods:We used an inducible lupus mouse model (B6 IMQ) where mice receive topical applications of imiquimod, a TLR7
agonist that produces a high Type 1 interferon signature also present in SLE. To determine if the LN microenvironment
affects egress, CFSE labeled naive T cells were intravenously (i.v) injected into the B6 IMQ mice. Egress was assessed by
comparing the number of T cells remaining in a LN after blocking their entry with anti-L-selectin to their numbers pre-block-
ade. S1PR1 expression was used as a readout of S1P levels as S1PR1 is internalized in the presence of high S1P. CD69 can
also internalize S1PR1 through physical association and to assess for this, T cells from CD69 knock-out (KO) mice were
injected i.v into B6 IMQ. Flow cytometry was performed on skin draining LNs to identify cells and compare expression levels
of relevant receptors and cytokines.

Results: Egress of CFSE labeled T cells was significantly impaired in B6 IMQ mice relative to healthy controls. T cell S1PR1
expression was downregulated, suggesting that there is a high S1P level in the LN. Egress of CD69 KO T cells was also
impaired and their S1PR1 expression was downregulated, further supporting that high S1P levels lead to the S1PR1 down-
regulation. CCL21+ fibroblast reticular cells (FRCs) significantly increased in B6 IMQ LNs, suggesting they are also acting as
retention signals.

Conclusion: Here our results suggest two changes in the LN microenvironment, an increase in S1P levels and expansion of
CCl21+ FRCs, that can promote increased retention of T cells. Current directions are focused on understanding what reg-
ulates these changes and what their impact on T cell phenotype is. As impaired egress of T cells can potentially contribute
to disease pathogenesis, understanding what regulates T cell exit may potentially open a new area of therapeutic advance-
ment in SLE.

Disclosure: M. Howlader, None; A. Baeyens, None; S. Schwab, None; t. Lu, None.
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Background/Purpose: Mucosa-associated commensal bacteria have been shown to be involved in the pathogenesis
of systemic lupus erythematosus (SLE). However, its exact role remains to be determined. The BANK1 gene is a sus-
ceptibility gene for SLE implicated in TLR7 signaling in B cells. In lupus prone B6.Sle1.yaa mice the absence of Bank1
resulted in diminished disease severity concomitant with reduced anti-dsDNA IgG antibody production. B cells play a
critical role in the microbiota-immune system crosstalk. Thus, the purpose of this work was to determine the role of
the Bank1 gene in the gut B-cell response and its influence on gut microbiota composition in steady-state and during
disease.

Methods: Two TLR7-mediated models of lupus were used: the spontaneous TLR7Tg lupus prone-mice and the model
induced with treatment with a TLR7 agonist Imiquimod, both in C57Bl/6 Bank1-sufficient and Bank1-deficient mice. Animals
were either raised in separate cages by genotype (single cage) or both genotypes together (littermates). B cell populations
resident in the gut associated lymphoid tissue (GALT) were characterized by flow cytometry, and immunoglobulin determi-
nation in serum and fecal matter were quantified by ELISA. Microbiome composition was determined by sequencing the
V4 region of 16sRNA. Gut permeability was measured with FITC-Dextran.

Results: In the imiquimod model, Bank1 KO mice showed in steady-state, reduced frequency of CD19+B220+ and
IgA+B220- B cell populations in the gut with lower levels of fecal free IgA. These differences between Bank1 KO and
WT mice in B cell populations were not observed after lupus development. Conversely, IL-10-producing B cells in
the gut readily increased in Peyer’s patches upon gut inflammation in Bank KO mice, but not in WT mice, correlating
with lower splenomegaly. The absence of Bank1 also diminished disease severity in the TLR7tg lupus-prone mice with
a concomitant reduction in serum pathogenic IgG antibodies and lower gut permeability. When analyzing microbiota
composition, single cage Bank1 KO mice had the baseline and composition of their gut microbiome altered as com-
pared with control mice. The appearance of specific species belonging to the genera Parabacteroides and Bacteroides
upon the induction of lupus only in Bank1 KO mice was related with reduced disease severity. To determine the con-
tribution of gut microbiota to lupus inflammation, the imiquimod-induced model in littermate mice that inherited the
Bank1 KO microbiota was used. The results were similar to those observed in Bank1 KO mice grown separately from
their WT counterparts. Levels of IL-10+ B cells were normalized across WT and Bank1 KO mice, suggesting a possible
role of microbiota in regulatory B cell induction.

Conclusion: These results indicate a link between Bank1 andmicrobiome composition in the gut. Interestingly, specific spe-
cies of microbiota were identified as associated with less severe lupus inflammation only in Bank1 deficient mice. The spe-
cific mechanisms behind changes in the migration of B cells to the GALT and microbiota composition remains to be
determined, but this is the first link between Bank1 and environmental factors in the lupus context.

Disclosure: G. Galicia-Rosas, None; M. Botía S�anchez, None; D. Toro-Domínguez, None; L. Albadalejo, None;
M. Alarcon-Riquelme, None.
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Background/Purpose: Systemic lupus erythematosus (SLE) is a systemic autoimmune disease that affects multiple organs
including kidney and skin. While its etiology and pathogenesis are still largely unknown, recent studies suggest significant
involvement of neutrophils. Dysregulation of neutrophil functions has been proposed to trigger and perpetuate autoimmu-
nity. Specifically, evidence suggests a role for neutrophil extracellular traps (NETs; the extrusion of nucleic acids and various
antibacterial components by the neutrophils as a process of program cell death) in autoimmunity. Neutrophils also synthe-
size various cytokines including type I interferons (IFNs), B-cell activating factor (BAFF) and a proliferation-inducing ligand
(APRIL), which may be involved in the induction of proinflammatory responses in SLE.

The number and phenotype of neutrophils in circulation displays circadian oscillations. A recent study showed that this is
influenced by one of the clock genes, brain and muscle aryl hydrocarbon receptor nuclear translocator-like 1 (Bmal1). Neu-
trophils that lack Bmal1 are defective in aging and more responsive to sterile tissue inflammation. Therefore, in this study, we
hypothesized that Bmal1 plays a protective role in SLE and investigated its association with SLE using TLR7-induced murine
lupus model and human peripheral blood neutrophils from lupus patients.

Methods: Myeloid conditional Bmal1 knockout mice (KO) and C57BL/6J mice (WT) were treated with imiquimod cream
(IMQ) for 6 weeks to induce a lupus phenotype. Upon euthanasia, systemic inflammatory reactions, serum anti-dsDNA anti-
body, histological findings in each organ, immune complex (IC) deposition in kidney, proteinuria, and type I IFN responses
were evaluated. Mouse neutrophils were obtained from bone marrow using negative selection beads and their NET-forming
capacity and gene expression were evaluated. Human peripheral neutrophils were purified from SLE patients in the morning
(7am – 11am) to assess gene responses.

Results: KO and WT treated with IMQ showed comparable levels of splenomegaly, anemia, thrombocytopenia, and local
skin inflammation. Histological changes in glomeruli were minimal and prominent proteinuria was not observed in either
group. However, serum anti-dsDNA antibody levels were higher, and more IC deposition in kidney was observed in KO
mice. The expression levels of IFN-stimulated genes in kidney were higher in KO. More neutrophils infiltrated into skin lesions
in KO. There was no difference in NET-forming capacity of bone marrow neutrophils and serum cell-free DNA level between
the two groups of mice. NET formation in tissue was not different either. The expression levels of APRIL in bone marrow neu-
trophils and the percentage of B cells in spleen were significantly higher in KO. Bmal1 expression level in human peripheral
blood neutrophils from SLE patients correlated with serum C3 level and inversely correlated with serum anti-dsDNA anti-
body level.

Conclusion: Bmal1 negatively regulates autoantibody production and immune complex deposition in TLR7-induced murine
lupus model. These results indicate that perturbation in the circadian rhythm of neutrophils can have pathogenic conse-
quences in SLE.

Disclosure: S. Nakabo, None; D. Sandoval-Heglund, None; V. Hoffmann, None; M. Zhang, None; N. Hanata,
GlaxoSmithKlein(GSK); Z. Manna, None; E. Poncio, None; S. Hasni, None; M. Kaplan, None.
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Ameliorates Lupus-like Disease in MRL/lpr Mice

Xiaoqing Zheng1, Mikhail Dozmorov2, Colleen Strohlein1, Sheldon Bastacky1 and Amr Sawalha1, 1University of
Pittsburgh, Pittsburgh, PA, 2Virginia Commonwealth University, Richmond, VA
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Background/Purpose: Enhancer of zeste homolog 2 (EZH2) has been shown to regulate early B cell development and the
differentiation of antibody secreting cells (ASCs). We have previously demonstrated increased EZH2 expression in peripheral
blood mononuclear cells isolated from lupus patients, and that pharmacological inhibition of EZH2 alleviates lupus-like dis-
ease in mouse models. The goal of this study was to evaluate the role of B cell EZH2 overexpression in lupus pathogenesis.

Methods: Using CRISPR/Cas9 technology, we generated an MRL/lpr mouse with floxed Ezh2, which was crossed with
CD19-Cre mice to examine the effect of EZH2 deficiency in B cells in MRL/lpr lupus-prone mice. Plasma anti-double-
stranded DNA (anti-dsDNA) antibody levels and proteinuria were measured by ELISA. Kidney sections were stained with
hematoxylin and eosin (H&E) to evaluate nephritis. Differentiation of B cells was assessed by flow cytometry. Single cell
RNA sequencing and single cell B cell receptor sequencing were used to investigate compositional and functional changes
of B cell subsets. In vitro B cell culture with/without an XBP1 inhibitor was performed. EZH2 and XBP1 mRNA levels in
CD19+ B cells isolated from SLE patients and healthy controls were analyzed.

Results: We show that Ezh2 deletion in B cells significantly decreased anti-dsDNA antibody production and improved glo-
merulonephritis in MRL/lpr mice. B cell development and differentiation were altered in the bone marrow and spleen in
EZH2-deficient mice. Differentiation of germinal center (GC) B cells and ASCs was impaired. Single-cell RNA sequencing
showed that XBP1, a key transcription factor in B cell development, was downregulated in the absence of EZH2, and that
inhibiting XBP1 in vitro impairs ASC development similar to EZH2-deficient mice. Further, single cell B cell receptor RNA
sequencing revealed defective immunoglobulin class switch recombination in EZH2-deficient mice. IGHM (immunoglobulin
heavy constant mu) which defines the IgM isotype was significantly higher, and IGHGs (immunoglobulin heavy constant
gamma) including IGHG1, IGHG2C, and IGHG3 which encodes IgG1, IgG2c and IgG3 respectively showed a trend to be
lower in the plasma cells from CD19 Cre-Ezh2fl/fl mice compared to Ezh2fl/fl controls. In lupus patient B cells, we observed
a strong correlation between EZH2 and XBP1 mRNA expression levels.

Conclusion: Our results suggest that EZH2 overexpression in B cells contributes to disease pathogenesis in lupus. EZH2
enhances GC B cell development and the differentiation of ASCs, at least in part via upregulating XBP1. Inhibiting B cell
EZH2 expression impairs B cell development and immunoglobulin class switch recombination, and might provide a novel
therapeutic approach in lupus.

Disclosure: X. Zheng, None; M. Dozmorov, None; C. Strohlein, None; S. Bastacky, None; A. Sawalha, None.
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The Transcriptomic Landscape of Nephritic Kidneys Reveals Mechanisms
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Andrea Daamen1, Hongyang Wang2, Prathyusha Bachali3, Shu Man Fu2, Amrie Grammer4 and Peter Lipsky1, 1AMPEL
BioSolutions, Charlottesville, VA, 2University of Virginia, Charlottesville, VA, 3AMPEL BioSolutions, Redmond, WA, 4AMPEL
LLC, Charlottesville, VA
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Background/Purpose: Pathologic inflammation is a major driver of kidney damage in lupus nephritis (LN), but the immune
mechanisms of disease progression and risk factors for end organ damage are poorly understood. Previous studies estab-
lished the NZM2328 lupus-prone mouse strain as a model for human proliferative glomerulonephritis (GN). These studies
determined that disease in female NZM2328 mice presents in acute (AGN) and chronic (CGN) stages, each of which was
associated with genetic loci (Agnz1 and Cgnz1). In addition, male mice and the congenic NZM2328.R27 strain were found
to be resistant to the development of chronic nephritis. To characterize molecular profiles through the development of LN,
we carried out gene expression analysis of micro-dissected kidneys from lupus-prone NZM2328 mice at different stages
of disease severity and examined male and R27 mice as a means to define pathogenic processes associated with disease
progression.

Methods: Kidneys from NZM2328 and R27 mice were harvested and the stage of GN was confirmed by histological clas-
sification at regular intervals of disease progression. Tissues from young mice, before disease development, were used as
a control for diseased mice. Laser capture microdissection was used to isolate glomeruli and tubulointerstitial tissue from
control and diseased mice. Total RNA was extracted and hybridized to Affymetrix Mouse Clariom D (NZM2328 and R27
female) or Mouse 430 v2.0 (NZM2328 male) arrays. Differential expression (DE) analysis, gene set variation analysis
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(GSVA), and linear regression were utilized to define the stages of GN in NZM2328 mice and identify immune populations
and processes associated with disease progression.

Results: Gene expression profiling identified a continuum of inflammatory processes associated with progression from
acute inflammatory to chronic destructive disease initiated in the glomeruli and progressing to the tubules. Male mice exhib-
ited minimal immune infiltration in the glomeruli resulting in non-progressive renal pathology. Immune infiltrates in the glomer-
uli of R27 mice expressed a regulatory gene signature and especially a dominance of M2-like macrophages. Moreover, R27
mice manifested an enhanced kidney tubule signature, with evidence of increased mitochondrial and metabolic activity con-
sistent with a functional resistance to cellular damage. The robust tubule signature was associated with the absence of an
immune/inflammatory gene signature. Numerous genes in the R27 genetic region were upregulated in NZM2328 nephritic
kidneys and could contribute to the protective effect of this interval on the evolution of LN.

Conclusion: Transcriptome analysis revealed distinct immune profiles for AGN, after initial IC deposition in the kidney glo-
merulus, TGN in which inflammatory cell and pathway enrichment is at its peak, and CGN in which the accumulated insults
result in irreversible damage to the kidney tissue. In addition, we identified distinct mechanisms of resistance to chronic dis-
ease based on differences in gender and genetics with implications for elucidating risk factors for development of ESRD in
human lupus patients.

Disclosure: A. Daamen, None; H. Wang, None; P. Bachali, None; S. Fu, None; A. Grammer, None; P. Lipsky, None.

Abstract Number: 1717

Deficiency of IL-23 Receptor in Podocytes of MRL/lpr lupus-prone Mice
Abrogates the Development of Lupus Nephritis Despite IgG Deposition in
the Glomeruli

Afroditi Boulougoura1, Hao Li1, Rhea Bhargava1, Wenliang Pan1, Abhigyan Satyam1, Isaac Stillman2 and George
Tsokos1, 1Division of Rheumatology and Clinical Immunology, Beth Israel Deaconess Medical Center, Harvard Medical
School, Boston, MA, 2Department of Pathology, Beth Israel Deaconess Medical Center, Harvard Medical School,
Boston, MA

Fig. 1.. Immunofluorescent staining (left) and electron microscopy study (right) of glomeruli of MRL/lpr.Podo-Cre negative IL23R f/f mice (top row)
and MRL/lpr. Podo-Cre positive IL-23R f/f mice (bottom row).
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Background/Purpose: Interleukin 23 (IL-23) is involved in the pathogenesis of systemic lupus erythematosus (SLE). IL-23 is
elevated in the sera of patients with active SLE compared to those with inactive disease and it induces the expansion of
pathogenic IL-17-producing cells which infiltrate inflamed tissues including the kidneys. However, there are still limited data
on the role of IL-23 on nonhematopoietic kidney resident cells. We hypothesized that the expression of IL-23 receptor (R) will
be increased in the podocytes of patients with active lupus nephritis (LN) and that deficiency of IL-23R only in podocytes of
lupus-prone MRL/lpr mice, should ameliorate the pathology associated with LN.

Methods: Kidney biopsies of patients with LN (3 active and 3 in remission) were immunostained for IL-23R. We generated
podocyte-specific IL-23R conditionally deficient mice on the lupus-prone MRL/lpr mouse using the Cre-loxP system. Mice
harboring loxP sites of IL-23R gene (IL23R flox/flox) were crossed with Cre transgenic mice driven by the human podocin
(NPHS2) promoter/enhancer region. Mice were sacrificed at 21 weeks of age. Serum, urine, kidneys and spleens were col-
lected. Kidneys were stained with hematoxylin and eosin, examined microscopically in a blinded manner by using the renal
activity index score (scores range from 0 to 16). Levels of double-stranded DNA antibodies were measured by ELISA. Pro-
teinuria was assessed by albumin to creatinine ratio. Frozen kidney sections were fixed in acetone, stained for IL-23R, IgG,
and Calcium/calmodulin kinase IV (CaMK4) and analyzed using a confocal microscope. Fluorescence intensities were mea-
sured by ImageJ software. T- test was used for statistical analysis and data are expressed as mean±SD.

Results: IL-23R expression was increased in the glomeruli of patients with active LN compared to those in remission (29.0
± 8.1 vs. 5.2 ± 6.1, p= 0.029). MRL/lpr.Podo-Cre + IL-23R f/f mice had significantly decreased glomerular crescent forma-
tion, lymphocytic infiltration, tubular changes and perivascular infiltrates in the kidney parenchyma compared to MRL/lpr.
Podo-Cre - IL23R f/f mice (score 4 vs. 20.5 respectively). MRL/lpr.Podo-Cre + IL-23R f/f mice had less ptoteinuria compered
to their controls (82± 4 vs. 335± 32 � g/mg). The level of dsDNA antibodies and the spleen size were similar in the two
groups. As expected, confocal immunofluorescence studies in the kidney biopsies of MRL/lpr.Podo-Cre - IL23R f/f mice
had increased IgG deposition and expression of CaMK4, that has been linked previously to podocyte injury. Unexpectedly,
MRL/lpr.Podo-Cre + IL-23R f/f, had significant IgG deposition in the glomeruli but decreased CaMK4 expression (Fig.1).
Electron microscopy showed less subendothelial electron dense deposits, normal foot processes, reduced mesangial cell
proliferation and membrane thickening (Fig.1).

Conclusion: IL-23R is significantly increased in the kidneys of patients with active LN compared to those with inactive dis-
ease. Deficiency of IL-23R specifically in podocytes of the lupus-prone MRL/lprmouse, although it did not affect the periph-
eral autoimmunity, it abrogates the development of LN, despite the fact that IgG was deposited in the glomeruli.

Disclosure: A. Boulougoura, None; H. Li, None; R. Bhargava, None; W. Pan, None; A. Satyam, None; I. Stillman,
None; G. Tsokos, None.
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Parenchymal INF� Response Regulates Murine Lupus Nephritis

Minjung Kim1, Anthony Marinov1, Mark Shlomchik2 and Jeremy Tilstra2, 1University of Pittsburgh, Pittsburgh,
2University of Pittsburgh, Pittsburgh, PA
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Background/Purpose: Lupus nephritis is the most common life-threatening end-organ complication of SLE. Interstitial infil-
trates, specifically T cells, are major predictors of disease outcomes. We recently determined that kidney-infiltrating T cells
(KITs) are suppressed after kidney infiltration and exhibit an exhausted phenotype. Notably, the kidneys of nephritic lupus-
prone (MRL.Faslpr) mice upregulate PD-L1, which we hypothesize is one mechanism inducing KIT suppression. IFNγ is
the major inducer of PD-L1 and therefore, given the known role of IFNγ in lupus nephritis, we postulated that IFNγ induces
a protective program in the kidneys of lupus-prone mice, in direct contrast to the proinflammatory role of IFNγ in the hema-
topoietic compartment.

Methods: MRL.Faslpr mice develop autoantibodies, proteinuria, dermatitis, and glomerulonephritis. Others have previously
shown that global IFNγ receptor deficiency (IFNγR-/-) ameliorates disease in this mouse model. To determine if IFNγ signaling
on parenchymal cells regulates disease, we generated bone marrow chimeras by transferring congenically labeled WT
immune cells into either wild-type (WT) or IFNγR-/- MRL.Faslpr recipients. If our hypothesis is correct, then the IFNγR-/- recip-
ients would have more severe disease than their WT counterparts. Chimerization occurred at 4-6 weeks of age, female and
male mice were analyzed for disease pathology at 23 and 27 weeks post-chimerization respectively. Analysis included pro-
teinuria, renal histology for both interstitial and glomerular disease, dermatitis, autoantibody production, and immune cell
activation. Survival analysis was performed on female mice. Additional analysis focused specifically on T cell phenotypes.

Results: IFNγR-/- MRL.Faslpr recipient mice exhibited more severe and rapid disease onset thanWT recipient controls. While
proteinuria was not different between the two groups, the IFNγR-/- recipients had more severe glomerulonephritis (p< 0.005)
and interstitial disease (p< 0.001). Consistent with these findings, IFNγR-/- recipients had reduced survival (p< 0.05). As
expected, IFNγR deficiency resulted in reduced PD-L1 expression. When examining infiltrates, KITs isolated from IFNγR-/-

recipients exhibited increased expression of Tim3 and PD-1, further supporting the idea that the parenchymal tissue
response to inflammation can alter the phenotype of infiltrating cells.

Conclusion: These experiments support the notion of a complex interplay between immune cells and the target organ they
infiltrate. Specifcally, parenchymal IFNγR signaling results in upregulation of protective mechanisms which reduce kidney
disease and alter T cell phenotypes. This contrasts with global IFNγR-/- which results in ameliorated kidney disease. Overall,
these finding argues that suppression of IFNγ, and possible other inflammatory mediators, may have differential effects on
specific cell lineages and that global suppression of IFNγR may have both positive and negative effects on disease patho-
genesis. This will need to be considered when devising targeted therapies.

Disclosure: M. Kim, None; A. Marinov, None; M. Shlomchik, None; J. Tilstra, None.

Abstract Number: 1719

NLRP12 Deficiency Mice Present Severer Lupus Nephritis in a Pristane-
Induced Lupus Like Model

Yen Po Tsao1, Fang-Yu Tseng2, Ming-Han Chen3 and SZUTING CHEN2, 1Taipei Veterans General Hospital, Taipei, Taiwan,
2National Yang Ming Chao Tung University, Taipei, Taiwan, 3Division of Allergy, Immunology & Rheumatology,
Department of Medicine, Taipei Veterans General Hospital, Taipei, Taiwan, Taipei, Taiwan
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Background/Purpose: Systemic lupus erythematous (SLE) is a systemic autoimmune disease that interferon (IFN) signa-
ture involved in the progress. NLRP12 (NOD-like receptor family (NLR) pyrin domain containing 12) is a pyrin containing
NLR protein that we had linked its new biological function to the cross-regulation of Toll like receptor (TLRs) and Rig-I like
receptor (RIG-I) pathways. NLPR12 acts as an innate immune check-point in regulating type I IFNs expression. Since
NLRP12 may participate in the pathogenesis of lupus, its role in lupus nephritis remained unknown.

Methods: Wild type C57BL/6J (The Jackson Laboratory) and Nlrp12-/- mice in 12 -week-old age were injected intraperito-
neally with a single dose of 500 � l of pristane (2,6,10,14-tetramethylpentadecane, TMPD), and samples were collected from
1st, 3rd, and 5th months after injection. Serum were collected for evaluation autoantibodies, complement, and renal func-
tions. Kidneys were checked with histological and immune cells evaluation.

Results: The pristane-treated Nlrp12-/- mice had significantly amount of an anti-dsDNA autoreactive antibody in serum than
that in WT mice during whole period (1st, 3rd and 5th month, P < 0.001, 0.02, 0.04 respectively). The extent of IgG deposition
in the glomerulus are very different in WT and Nlrp12-/- mice (1st, 3rd and 5th month, P < 0.001). Expansion of IgG deposition
continued till 5th month. At the following 3rd and 5th month, amount of serum C3 was gradually decreased and Nlrp12-/-mice
exhibited the moderately lower serum C3 level compared to the WT mice. The pristane treated Nlrp12-/- mice had greater
tubular IgG deposition than WT mice during the whole period. The histologic analysis revealed the morphological change
of tubules, dilatation of tubules and loss of TBM integrity in the 3rd month after pristane injection inNlrp12-/-mice, which were
less severe in WTmice. In the pristane model, we found the glomerular ICs deposition occurred significantly from 3rd and rise
gradually to 5th month and this aligned with CD11b+ and Ly6C+ cells recruitment suggesting the inflammatory responses in
glomerulus. The periodic acid–Schiff (PAS) and H&E stain reveals the enlargement of glomerulus from 3rd to 5th month. Pro-
gressive expansion of PAS staining was observed in WTmice, with more profound mesangial proliferation, enlarged tuft with
surrounding tubule epithelium effacement and dilation in Nlrp12-/- mice. The histologic scoring revealed Nlrp12-/- had more
severe glomeruli damage associating with enlarged glomerulus area from 3rd to 5th month post pristane injection (P = 0.003
and 0.004). Similarly, the increase of mesangial index represents the mesangial expansion with their elevated serum creati-
nine, especially in Nlrp12-/- mice of 5th month supporting an evidence of deterioration of kidney function.

Conclusion: The deposition of IgG/ICs in the glomerulus causes a series of inflammatory reaction. In pristane lupus-like
model, NLRP12 deficiency promotes the prolonged inflammatory response and enhanced systemic autoantibodies produc-
tion which facilitate the structural damage among the tubules and glomeruli that cause kidney damage.

Disclosure: Y. Tsao, None; F. Tseng, None; M. Chen, None; S. CHEN, None.

Abstract Number: 1720

FASlpr Gene Dosage Differentiates Lymphoproliferative from Non-
lymphoproliferative Autoimmunity – a Novel Mouse Model of Lupus

Ritu Bohat1, Chunyu Xu1, Xiaofang Liang1, Yanping Chen1, Ningbo Zheng1, Roshni Jaffery1, Ashley Guerrero1, Nicholas
Egan1, John Hicks2, Chandra mohan1 and Weiyi Peng1, 1University of Houston, Houston, TX, 2Baylor College of Medicine,
Houston, TX
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Background/Purpose: Sle1 and FASlpr are two lupus susceptibility loci that lead to manifestations of systemic lupus erythe-
matosus (SLE) by altering the FAS/FASL pathway and adaptive immunity. Although C57BL/6 (B6) mice bearing either of
these genes display mild phenotypes, the epistatic interaction of Sle1 and FASlpr results in severe lupus, confirming that
these two genes impact non-redundant, pathways. Here, we aim to evaluate whether FASlpr exhibits gene dosage effects
in determining cellular and serological phenotypes associated with lupus.

Methods: B6, B6.FASlpr/lpr (lprhomo), B6.Sle1/Sle1 (sle1), B6.Sle1/Sle1.FASlpr/+ (sle1.lprhet), and B6.Sle1/Sle1.FASlpr/lpr

(sle1.lprhomo) mice were bred and examined at three different ages: 2-3 month (mo), 4-8 mo, 10-12 mo. Serum levels of anti-
nuclear antibody (ANA) and cytokines were determined by ELISA and Luminex, respectively. The cellular composition and
function of immune cells in spleen and kidney tissues were characterized by flow cytometry. Urine protein level and pathol-
ogy were used to evaluate renal damage.

Results: Sle1.lprhomo mice exhibited prominent splenomegaly and lymphadenopathy, associated with early mortality
(median lifespan = 4 mo). In contrast, sle1.lprhet mice exhibited a lifespan comparable to sle1 mice (100% alive at 12 mo
age), with no evidence of splenomegaly or lymphadenopathy till 12 mo of age. Compared to the sle1 and lpr controls,
sle1.lprhet mice exhibited significantly elevated serum IgG anti-dsDNA antibodies, from 4 mo of age (p< 0.05), with the phe-
notype being more prominent in females. Similar to the serological differences, sle1.lprhet mice exhibited increased protein-
uria compared to the single gene controls. Renal pathology assessment is in progress.

To elucidate the mechanistic basis for the observed differences, further cellular, and serological phenotyping was carried
out. The percentages of immune subsets including CD4/CD8 T cells, B cells, monocytes, and NK cells in spleens from
sle1.lprhet mice at 4-8 mo were comparable with those in the single gene controls. However, when cultured ex-vivo, sle1.
lprhet T-cells had an increased propensity to differentiate into both Th1 and Th2 cells, compared to the single gene controls.
In contrast, homozygous mutation of FASlpr led to reduced T-reg cells, with profound skewing to effector/memory T-cells,
increased CD4:CD8 ratios, and Ki67+ proliferating cells, features associated with lymphoproliferative disease. Indeed homo-
zygous absence of FAS was necessary to upregulate 24 out of 36 serum cytokines interrogated. In contrast, gene dose
effects of FASlpr were noted in upregulating serum IL-1 alpha, IL-2 and IL-27.

Conclusion: In contrast to sle1.lprhomo mice which exhibit profound lymphoproliferation and early mortality, sle1.lprhet mice
is a more faithful model of human SLE based on its serological and renal phenotypes, without the confounding effect of lym-
phoproliferation. Whereas the complete absence of FAS leads to impaired activation induced cell death, reduced levels of
FAS may regulate T-cell differentiation and production of key cytokines implicated in autoimmunity, including IL-1 alpha,
IL-2 and IL-27.

Disclosure: R. Bohat, None; C. Xu, None; X. Liang, None; Y. Chen, None; N. Zheng, None; R. Jaffery, None;
A. Guerrero, None; N. Egan, None; J. Hicks, None; C. mohan, None; W. Peng, Fresh Wind Biotechnologie.
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Protective Effects of the Natural Antioxidant Taxifolin in Models of Lupus
and Antiphospholipid Syndrome

Christine Rysenga1, Linda May-Zhang2, Miela Zahavi3, Jason S Knight4 and Ramadan Ali1, 1University of Michigan, Ann
Arbor, MI, 2Blue California, Rancho Santa Margarita, CA, 3Universtiy of Michigan, Ann Arbor, MI, 4University of Michigan,
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Background/Purpose: Taxifolin, also known as dihydroquercetin, is a bioactive flavonoid commonly found in apples,
onions, French maritime bark, and milk thistle. Given its potent anti-inflammatory and antioxidant properties, taxifolin has
been used as a dietary supplement and studied for ameliorating symptoms in various chronic inflammatory health condi-
tions. Neutrophil extracellular traps (NETs) are important players in inflammatory diseases including lupus and antiphospho-
lipid syndrome (APS). Here, we hypothesized that taxifolin might mitigate NET release (NETosis) in response to lupus- and
APS-relevant stimuli. We tested this hypothesis in vitro and in mice.

Methods: For in vitro studies, healthy human neutrophils were activated with immune complexes from lupus patients
(RNP/anti-RNP) or total IgG fractions from primary APS patients (aPL). NETosis was quantified via the enzymatic activity of
NET-associated myeloperoxidase. In vivo, food-grade taxifolin (Taxifolin BC-DHQ®) (20 and 50 mg/kg/day) was given via
oral gavage in two models characterized by increased NETosis: TLR7 agonist-induced lupus (BALB/c mice) and the
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Electrolytic Inferior Vena Cava Model of APS thrombosis (C57BL/6 mice). When the lower dosing strategy extrapolated to
humans, it is estimated to be generally recognized as safe (GRAS) for nutritional supplement use.

Results: At concentrations of 1-10 � M, taxifolin reduced NETosis by approximately 50% in neutrophils activated with either
RNP/anti-RNP (p=0.0003) or aPL (p=0.007). Taxifolin also potently prevented the neutrophil oxidative burst as hydrogen
peroxide production in response to the protein kinase C activator PMA was significantly blunted (p< 0.009). Notably, sup-
pression of NETosis and the oxidative burst by taxifolin could be mitigated by blocking the function of the antioxidant tran-
scription factor Nrf2 (nuclear factor erythroid-2 related factor), which has been shown previously to be activated by
taxifolin. In vivo, administration of taxifolin to TLR7 agonist-treated mice (model of lupus) at a dose of 50 mg/kg/day over
2 weeks resulted in a marked reduction of serum NET remnants (reduced by 66%, p=0.001), splenomegaly (50%,
p=0.0001), and anti-double-stranded DNA antibodies (33%, p=0.04) (Fig 1); similar reductions were observed with the
20 mg/kg/day dose. In a mouse model of APS thrombosis, mice receiving aPL formed larger thrombi than those receiving
control IgG (aPL mean= 6.6mg vs control IgG mean= 3.0mg; p=0.006). When taxifolin was administered to the aPL mice,
thrombus weight was significantly reduced (mean= 3.0mg; p=0.001).

Conclusion: We demonstrate for the first time that the natural compound taxifolin decreases lupus- and APS-relevant
NETosis through a mechanism that appears to depend on upregulation of the antioxidant transcription factor Nrf2. At the
same time, oral administration of taxifolin to mice at doses relevant to those that would be given to humans reduces NETosis
in models of lupus and APS thrombosis, while also attenuating other disease-relevant activities such as autoantibody forma-
tion and large-vein thrombosis.

Disclosure: C. Rysenga, None; L. May-Zhang, None; M. Zahavi, None; J. Knight, Jazz Pharmaceuticals, Bristol
Myers Squibb; R. Ali, None.
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The ER� Agonist, WT-IV-012, Suppresses the Inflammatory Response in
Systemic Lupus Erythematosus
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Columbus, OH, 2Ohio State, Reynoldsburg, OH

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: (1707–1726) SLE – Animal Models Poster
Session Type: Poster Session D
Session Time: 1:00PM–3:00PM

Background/Purpose: Systemic lupus erythematosus (SLE) is an autoimmune disease characterized by multiple organ
damage, mainly affecting young women between the ages of 15 and 45 years at a 9:1 rate as compared to men. The etiol-
ogy of SLE is complex and remains elusive, however the susceptibility of women during the years in which estrogen levels
are at their highest may suggest a significant and critical contribution to the development of SLE. Estrogens are known to
have pleiotropic effects on the immune system which is mediated through either estrogen receptor α (ERα), estrogen recep-
tor β (ERβ) or the cell surface G-protein coupled receptor GPER1. ERα has been studied extensively in this context, however
ERβ and GPER1 have received much less attention. Previously, our group and others have shown that ERα carrying immune
cells are mediators of proinflammatory effects of estrogen more so than cells that lack this receptor. In the pursuit of a drug
that is tailored to have a favorable selective estrogenic effect, the OSU Drug Development Institute discovered a novel
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carborane-based selective estrogen receptor modulator (SERM), WT-IV-012. This ERβ agonist exhibits potent binding of
human ERβ (Ki = 2.0 nM) and functional selectivity for ERβ over ERα of at least 200-fold. The work presented herein
describes the potential utility of WT-IV-012 in treating SLE in a humanized mouse model of the disease.

Methods: PBMC isolated from patients with active SLE were adoptively transferred into NSG mice and allowed to expand
in vivo for one week. The mice were divided into 3 different cohorts receiving either vehicle control, prednisone or WT-IV-
012 via oral gavage on a daily basis for five weeks. Blood samples were taken at baseline, 3 and 5 weeks. Serum was ana-
lyzed for circulating cytokines using the MSD human V-PLEX Proinflammatory Panel. At 5 weeks, mice were euthanized,
kidneys and hearts were harvested and processed for H&E and IHC histology. Spleen cells were cryopreserved for flow
cytometry. Urine was collected and tested for proteinurea.

Results: WT-IV-012 was as effective as prednisone in suppressing immune cell invasion of the kidney as well as inflamma-
tion of the heart. Furthermore, the ERβ agonist demonstrated superior effectiveness in suppressing pro-inflammatory cyto-
kines as compared to prednisone as well as reducing the proteinurea seen in the vehicle treated control mice.

Conclusion:We have demonstrated that WT-IV-012 is an effective inhibitor of the inflammatory process in these active SLE
humanized NSG mice.

Disclosure: S. Bruckner, None; B. Zeno, None; W. Willis, None; C. Bennett, None; W. Jarjour, None.
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CXCR4-targeted Functionally Selective Immunomodulator Shows Robust
Efficacy in Pristane-induced Murine Lupus Model

Annegret Van der Aa1, Simon Tessier1, Jean-Philippe Herbeuval2 and Joël Crouzet1, 1Ermium Therapeutics SAS, Paris,
France, 2CBMIT, CNRS UMR 8601, Université Paris Cité, Paris, France

Oral Treatment with WT-IV-012 Inhibits Immune Cell Infiltration of the Kidney in SLE Humanized Mice. Lupus humanized NSG mice were treated
with vehicle, prednisone or WT-IV-012 via daily oral gavage for 5 weeks post humanization. (A) Representative images of H&E stained kidney sec-
tions. (B) Relative nuclear pixel quantitation revealed a significant decrease in immune cell infiltration with either prednisone or WT-IV-012 as com-
pared to the vehicle treated control. One-way ANOVA followed by Tukey’s post-hoc multiple comparison test (Mean ± SEM, * p < 0.01).

3413



SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: (1707–1726) SLE – Animal Models Poster
Session Type: Poster Session D
Session Time: 1:00PM–3:00PM

Background/Purpose: Systemic lupus erythematosus (SLE) is a complex, heterogeneous autoimmune disease. There is
still a high unmet need to improve current treatment options. The chemokine receptor CXCR4 has been a target for drug dis-
covery for multiple diseases, mainly focused on antagonists, by blocking the CXCR4 chemokine function. However, data
have shown that targeting the minor pocket of the receptor selectively induces an immunomodulating profile through down-
modulation of key inflammatory cytokines released by CXCR4 expressing innate immune cells. Furthermore, an upregulated
expression of CXCR4 on immune cells is correlating with disease progression in SLE. Therefore, the efficacy of ER145, a
CXCR4-targeted functionally selective immunomodulator, was evaluated in the pristane-induced murine lupus model.

Methods: Female Balb/C mice received a single intraperitoneal (i.p.) injection of pristane (0.5mL) to induce disease on Day
1. As of study start, mice were treated once daily for 12 weeks with vehicle (PBS, i.p.), ER145 (3, 10 or 30 mg/kg i.p.) or
15 mg/kg prednisolone orally. As of week 4, levels of anti-dsDNA antibody titers were evaluated every 2 weeks. After
12 weeks of treatment, mice were sacrificed, and cytokine levels were determined in serum using ELISA. Furthermore, kid-
neys were prepared for histopathological scoring using hematoxylin and eosin (H&E) staining.

Results: Daily treatment of mice for 12 weeks with ER145 did not induce any body weight loss, and none of the animals
died. Decreased levels of anti-dsDNA antibodies were observed in all ER145 treatment groups compared to vehicle treated
group, as of the first timepoint at week 4. Significant differences were shown as of week 6 for the 30 mg/kg ER145 treatment
group and as of week 8 for the 10 mg/kg ER145 treatment group. A dose-response effect was maintained until the end of
the study. At week 12, significantly decreased levels of IL-1β, IL-6, IL-17 and TNF-αwere measured in serum of mice treated
with 30 and 10 mg/kg ER145 compared to vehicle treated mice. In the kidneys, mean glomerulus diameters were slightly
reduced in ER145 treatment groups compared to vehicle treated mice, although not statistically significant. Interstitial inflam-
mation was significantly reduced in mice treated with 30 mg/kg (44%), 10 mg/kg (38%), and 3 mg/kg (44%) ER145, com-
pared to the vehicle control group. Summed kidney histopathology scores were reduced in mice treated with ER145
(16-23%) compared to the vehicle treated mice.

Conclusion: ER145, a CXCR4-targeted immunomodulator, has shown robust and dose-dependent efficacy upon once
daily i.p. treatment for 12 weeks in pristane-induced lupus mice. Treatment rapidly induced decreased levels of anti-dsDNA
antibodies, which were maintained, and decreased levels of key pro-inflammatory cytokines in serum at study end. The sup-
pression of kidney interstitial inflammation with ER145 treatment is convincing and suggests that with time, it would have
impacted glomerular pathology and tubular cast formation. Based on these promising pharmacological efficacy data with
ER145, orally available CXCR4-targeted immunomodulators are currently being developed as a potentially novel and inno-
vative treatment option for SLE.

Disclosure: A. Van der Aa, Ermium Therapeutics SAS; S. Tessier, Ermium Therapeutics SAS; J. Herbeuval, Ermium
Therapeutics SAS; J. Crouzet, Ermium Therapeutics SAS.
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Background/Purpose: Patients with systemic lupus erythematosus (SLE) are at high risk for cardiovascular disease (CVD)
due to accelerated atherosclerosis. lupus patients have more thoracic perivascular adipose tissue (PVAT) than do healthy
controls. Moreover, the PVAT in lupus patients exhibits radiographic signs of inflammation and independently associates
with aortic calcification scores, a marker of subclinical atherosclerosis. However, mechanisms by which PVAT drives accel-
erated atherosclerosis in SLE has not been investigated and represent the goal of this study.

Methods:

Mice: 14 weeks old female wild type mice MRL and lupus-prone mice MRL/lpr were utilized according to Augusta University
IACUC-approved protocol.

Physiological parameters: body composition was determined using nuclear magnetic resonance (NMR) spectroscopy. Indi-
rect calorimetry test was assessed by a comprehensive laboratory animal monitoring system (CLAMS). Blood pressure was
measured by a tail cuff method. Others included glucose tolerance test and measurement of serum lipid panel, adipocyto-
kines and insulin.

Vascular function: Thoracic aortas with or without PVAT from MRL and MRL/lpr mice were harvested and endothelium-
dependent and -independent relaxation were assessed by myograph.

Histological study: Thoracic aorta with PVAT were evaluated by staining with Hematoxylin-Eosin, Masson’s Trichrome, Elas-
tin, beige fat marker and leukocyte marker.

Molecular assay: RNA was isolated from thoracic PVAT and RT-qPCR was performed to assess key adipogenic and ther-
mogenic genes, proinflammatory cytokines and leukocyte marker genes.

Results: MRL/lpr mice were similar in weight, but lipodystrophic and hypermetabolic compared to MRL mice. Decreased
adiponectin and increased cytokines such as CXCL10, TNFα, IL-1β and IFNγ were noticed in MRL/lpr mice. No differences
were noted regarding food consumption, cholesterol, triglycerides, serum insulin, glucose tolerance, or blood pressure.
MRL/lpr mice exhibited impaired endothelium-dependent relaxation, which was augmented in the presence of PVAT. In
addition, MRL/lpr mice exhibited adipocyte whitening and hypertrophy as well as adventitial hyperplasia. Notably, beige adi-
pose marker was dramatically decreased and leukocyte infiltration was observed in PVAT in MRL/lpr mice. Concordantly, a
marked decrease of adipogenesis gene expression accompanied by an increase of pro-inflammatory adipocytokines and
leukocyte gene expressions was observed in PVAT of MRL/lpr mice.
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Conclusion: Lupus-prone mice with active disease exhibited dysfunctional thoracic PVAT and subsequently promoted vas-
cular dysfunction. Further studies will elucidate interplay between adipocytes and immunity in PVAT microenvironment and
how PVAT directly regulate vasculature.

Disclosure: H. Shi, None; B. Goo, None; D. Kim, None; T. Kress, None; E. Belin de Chantemele, None; X. Long,
None; H. Kim, None; L. Carbone, None; B. Annex, None; N. Weintraub, None.
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Background/Purpose: Systemic lupus erythematosus (SLE) is an autoimmune disease characterized by chronic inflamma-
tion and the production of autoantibodies, leading to systemic multiorgan damage. SLE has been reported with diverse
prevalence and clinical phenotypes of varying severity, which may be caused by sex hormones, genetic and epigenetic fac-
tors, and gut microbiota. Our recent studies showed that a high-fat diet (HFD) exacerbated lupus development and autoim-
munity in MRL/lpr lupus-prone mice. Using this model, we investigated the gender bias in autoimmune progression and their
systemic response to HFD.

Methods: Twenty male and twenty female MRL/lpr mice were evenly grouped and fed with a regular diet (RD, 10% fat-
derived calories) or HFD (60% fat-derived calories). Their body weights were recorded weekly. SLE progression was moni-
tored weekly by skin lesions, urine protein, IgG level, and titers of anti-dsDNA antibody (Ab) and anti-nuclear antibody (ANA)
in serum. At week 14 the mice were euthanized. Their spleens were measured and weighed. Kidney and skin from the dor-
sum of the neck were fixed and embedded for H&E, PAS, and Masson’s staining for histopathological lupus lesions and
quantified using kidney index and skin score.

Results: HFD induced a greater weight gain than RD. Additionally, the female group experienced more weight gain than the
male group (p< 0.01). SLE skin rash showed up as early as week 6 in both male and female HFD groups. The female HFD
group had a greater increase in histopathological skin score than the female RD group (p< 0.01), whereas there was no dif-
ference in respective male groups. Splenomegaly and proteinuria were only observed in male HFD mice. Although both
males and females had higher serum IgG in the HFD group than the RD group, only the male HFD group showed an
increased trend in anti-dsDNA Ab and ANA titers. Kidney pathological changes in the HFD group were more severe in male
mice than in female mice, detected by significant increases of kidney index (p< 0.05) and glomerular cell prolifera-
tion (p< 0.05).

3416



Conclusion: There is a significant difference of autoimmune progression in male compared to female lupus-prone mice in
response to a high fat diet. Our results parallel many known clinical lupus phenotypes and sexual dimorphism in which male
patients are more likely to have severe disease (such as nephritis) than female lupus patients, who may have a broader range
of lupus symptoms. Elucidation of the cellular and molecular basis of the sex differences in response to a high fat diet in SLE
may lead to personalized therapeutic treatment for lupus patients.

Disclosure: G. Lobo, None; J. Meng, None; X. Shi, None; R. Patel, None; L. Rivers, None; C. Hille, None; R. Quinet,
None; W. Davis, None; J. Zakem, None; C. Keshavamurthy, None; T. Webb-Detiege, None; Z. You, None;
X. Zhang, None.
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Background/Purpose: SLE is highly female-biased, yet the molecular origins of this bias remain unclear. The X chromosome
contains many immune-related genes, suggesting that X-linked epigenetic dysregulation may contribute to female-biased
immune responses. X-Chromosome Inactivation (XCI) is an X-chromosome-specific epigenetic regulatory mechanism that
equalizes X-linked gene dosage between XX females and XY males. It is initiated and maintained by the non-coding RNA Xist,
which together with various heterochromatic marks, ‘coats’ the inactive X (Xi) to effect transcriptional silencing. B and T cells
uniquely exhibit dynamic XCI maintenance (dXCIm), in which naïve cells lack Xist RNA localization at the Xi despite Xist tran-
scription. Upon cellular activation, Xist RNA and heterochromatic marks dynamically relocalize to the Xi. dXCIm is impaired in
lymphocytes from the female-biased NZB/W F1 mouse model of spontaneous SLE, specifically at the late stages of disease.
Using the female-biased NZM2328 and the sex-neutral MRL/lpr mouse models of spontaneous SLE, we asked whether
impaired dXCIm is observed in other models of spontaneous SLE and whether it is specific to female-biased disease.

Methods: CD23+ B cells and CD3+ T cells were purified from age-matched wild-type (WT) C57BL/6, MRL/lpr, and
NZM2328 female mice at three timepoints via sequential positive and negative splenocyte selection (Figure 1). B cells were
activated with CpG for 24 hours and T cells with anti-CD3/CD28 for 48 hours, and both time 0 and activated cells were pro-
cessed for sequential Xist RNA FISH, H3K27me3 IF, and RNAseq. Xist localization scores and H3K27me3 foci were quan-
tified by one of two investigators based on the assessment of at least 100 nuclei per biological replicate.

Results: Xist RNA relocalization was impaired in activated T cells from the non-female-biased MRL/lpr model (p < 0.05
vs. WT) and was markedly impaired in activated T cells from the female-biased NZM2328 model (p < 0.001 vs WT,
p < 0.05 vs. MRL/lpr) (Figure 2). The percentage of T cells with H3K27me3 foci was also decreased in both MRL/lpr and
NZM2328 females relative to WT female mice (p < 0.001). Conversely, Xist RNA localization and the percentage of cells with
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Figure 1. Schematic of the experimental approach and the concept of dynamic XCI maintenance in lymphocytes. A. CD3+ T and CD23+ B cells
were isolated from the spleens of wild-type (WT), MRL/lpr, and NZM2328 female mice between 8 to 34 weeks of age. Purified primary B and T
cells were subsequently activated in vitro with CpG or anti-CD3/CD28, respectively, and processed for sequential Xist RNA FISH and
H3K27me3 IF. B. In dynamic XCI maintenance, resting lymphocytes fromWT mice paradoxically lack the canonical Xist RNA “cloud”, which reap-
pears upon cellular activation in association with the heterochromatic mark, H3K27me3.

Figure 2. Dynamic relocalization of Xist RNA and H3K27me3 is impaired in T cells, but not in B cells, from two mouse models of spontaneous
lupus, with greater impairment in the female-biased disease model. A. The mean Xist localization score (1 = dispersed Xist RNA; 4 = robustly local-
ized Xist RNA) ± SD is depicted for time 0 (open) and in vitro activated (filled) CD3+ T cells (triangles) and CD23+ B Cells (circles) from 8-34-week-
old age-matched WT (green), MRL/lpr (orange), and NZM2328 (red) female mice. B. Proportion of splenic lymphocytes with H3K27me3 foci.
C. Representative high-powered fields of sequential Xist RNA FISH and H3K27me3 IF. D. Linear regression of the Xist RNA localization scores
in activated CD3+ T cells as a function of each mouse’s age, shaded based on the 95% confidence interval of the mean Xist RNA localization
score. * = p <0.05, ** = p < 0.01, *** = p < 0.001, **** = p < 0.0001 by one-way ANOVA with Dunnett’s T3 correction for multiple comparisons.
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H3K27me3 foci were similar amongst activated B cells from WT, MRL/lpr, and NZM2328 female mice. While impairment of
Xist RNA relocalization in T cells fromMRL/lpr mice was only evident at the onset of clinical disease, impairment in NZM2328
mice was observed throughout the lifespan, before the onset of clinical disease. RNAseq of activated T cells from NZM2328
females revealed an upregulation of immune-related X-linked genes relative to male mice, as well as a significant downregu-
lation of genes known to interact with Xist RNA (Figure 3).

Conclusion: Impaired dXCIm in lymphocytes is not specific to female-biased models of spontaneous SLE; however, the
chronic, exaggerated impairment observed in T cells from the female-biased NZM2328 model suggests that abnormal
dXCIm likely contributes to sex-biased disease. Given our prior findings in the female-biased NZB/W F1 model, our data
suggest that abnormal dXCIm may confer female bias through diverse mechanisms involving either T cells, B cells, or both,
depending on the genetic context.

Disclosure: N. Jiwrajka, None; N. Toothacre, None; Z. Beethem, None; S. Sting, None; K. Forsyth, None;
A. Driscoll, None; W. Stohl, None; M. Anguera, None.
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Figure 3. RNAseq of activated CD3+ T cells in NZM2328 females reveals an upregulation of several X-linked immune-related genes relative to
NZM2328 males, and a significant downregulation of Xist-interacting genes. A. RNAseq of activated CD3+ T cells from 18-23-week-old
NZM2328 females (n=5) and age-matched NZM2328 males (n=3) reveals 63 differentially expressed X-linked genes, 34 of which are upregulated
with log2-fold change > 0.5 and Benjamini-Hochberg adjusted p-value < 0.05. Upregulated X-linked genes are enriched for immune functions
(highlighted in red). B. RNAseq of activated CD3+ T cells from 18-23-week-old NZM2328 females (n=5) and age-matched WT females (n=3)
reveals differential expression of 82 genes known to interact with Xist RNA, the majority of which are downregulated in the NZM2328 model.
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Background/Purpose: T cell tolerance is essential for preventing autoimmune diseases and resolving inflammation. To
maintain tolerance, CD4+ T cells recognizing self-antigens in the periphery can exert active suppression as T regulatory
(Treg) cells or else enter an unresponsive state known as anergy. Recent evidence suggests that anergy occurs naturally
within a subpopulation of self-reactive polyclonal CD4+ T cells and can generate precursors for Foxp3+ Treg cell
differentiation.

Methods: Polyclonal CD4+ T cell subsets from C57BL/6 mice were physically sorted for the purpose of downstream
sequencing-based interrogation. Anergic CD44high Foxp3– CD73high FR4high Nrp1+ T cells were compared to effector/
memory (CD44high Foxp3– CD73low FR4low), Treg (Foxp3+ CD25+), and naïve (CD44low) T cell populations. Divided aliquots
from the same samples were processed in parallel to generate corresponding accessible chromatin DNA (ATAC-seq) and
RNA-seq information. Bioinformatic analyses were applied to identify unique transcription factor (TF) networks in the anergic
T cell subpopulation. Anergy-enriched TFs were then investigated in antigen-specific tolerization systems with germline
knockout mice and CRISPR-Cas9 gene editing of primary T cells.

Results: Integrated ATAC-seq and RNA-seq analysis revealed a novel TF program in anergic T cells driven by the activator
protein 1 (AP-1) family member BATF (Batf ). Anergy signature gene targets uniquely demonstrated open-conformation
chromatin with enriched BATF consensus binding motifs and foot-printing analyses confirmed TF binding to AP-1–interferon
regulatory factor (IRF) composite elements (AICEs). Remarkably, tolerized Batf-deficient T cells demonstrated reduced PD-1
(Pdcd1) expression and defective cell cycle arrest – consistent with failed anergy – and were eventually lost to clonal deletion.
Mechanistically, this new deletional tolerance was driven by increased expression of the pro-apoptotic protein BIM (Bcl2l11)
in the absence of BATF. Simultaneous knockdown of Batf and Bcl2l11 restored anergic T cell survival during tolerization.
Finally, Batf-deficient T cells failed to give rise to a stable population of anergy-derived Foxp3+ Treg cells.

Conclusion: Anergic T cells display a unique gene-regulatory TF program driven by a BATF-containing AP-1 protein com-
plex interacting with an IRF protein at AICE elements. Batf gene knockdown experiments suggest that BATF-dependent
transactivation at checkpoint inhibitor genes such as Pdcd1 leads to the proliferative arrest of anergic cells. Furthermore,
BATF upregulation during anergy induction is essential to suppress the expression of BIM and ensure the survival of anergic
T cells and anergy-derived Foxp3+ Tregs.
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Background/Purpose: Enrichment of highly differentiated T cells have been reported in rheumatoid arthritis (RA) patients
compared to healthy individuals. The role of highly differentiated T effector memory re-expressing CD45RA (Temra) in RA
is unknown, including whether they can be used as a marker of sustained disease activity. Our aim was to investigate
whether peripheral blood Temra frequency can be used to identify RA patients with active disease refractory to anti-TNF
therapy. As cytomegalovirus (CMV) has been reported to be associated with the expansion of Temra, we also investigated
the relationship between serum CMV immunoglobulin (IgG) status, Temra, and remission status.

Methods: A cross-sectional cohort of RA patients on anti-TNF therapy were recruited (Table 1). Patients were stratified
based on remission status with remission defined as no recorded DAS28-CRP≥2.4, no swollen joints, no C-reactive protein
(CRP) >5mg/L, and on a stable DMARD dose and no reported disease flare/loss of remission in the last 6 months before
recruitment. Patients on abatacept or on methotrexate monotherapy were recruited as comparison groups. Peripheral
blood mononuclear cells (PBMC) were analysed by flow cytometry. Where available, CMV IgG in serum was analysed using
semi-quantitative ELISA. Two-tailed Mann-Whitney U test or unpaired t-test were used to obtain unadjusted values, analysis

Table 1. Demographics and clinical characteristics of anti-TNF patients stratified by remission status.
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of variance (ANOVA) of log-transformed data was used to obtain age-adjusted values, Spearman’s rank correlation was
used to compare correlation between two variables, Fisher’s exact test was used to compare proportions.

Results: Thirty-six anti-TNF, 12 abatacept, and 16 methotrexate monotherapy patients were recruited. There was a higher
proportion of CD4 and CD8 Temra (age-adjusted p = 0.004 and p = 0.0007 respectively) in RA patients on anti-TNF with
persistent disease compared to those who had achieved remission. The difference in Temra frequency observed between
anti-TNF patients in remission and those with persistent disease was not observed in patients treated with methotrexate
or abatacept. The frequency of CD4 and CD8 Temra correlated with CRP only in patients on anti-TNF (Spearman
r = 0.5185, p = 0.001, and Spearman r = 0.5040, p = 0.005, respectively). CD4 and CD8 Temra also correlated positively
with CMV IgG levels in anti-TNF treated patients (Spearman r = 0.38, p = 0.03, and Spearman r = 0.56, p = 0.002, respec-
tively). There was a significantly higher proportion of CMV seropositivity in anti-TNF patients with persistent disease com-
pared to anti-TNF patients in remission (Fisher’s exact test, p = 0.009). This difference was not present in the other
treatment groups.

Conclusion: These results suggest that Temra may play a role in driving RA disease specifically unresponsive to anti-TNF
therapy. The association between CMV seropositivity and persistent disease only in anti-TNF treated patients may provide
a causal link between Temra and RA pathogenesis refractory to anti-TNF treatment.

Disclosure: S. Yeoh, None; J. Kimpton, None; M. Shipa, None; E. Hawkins, None; A. Akbar, None; M. Ehrenstein,
GlaxoSmithKlein(GSK).
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Background/Purpose: CD4+ Foxp3- conventional T cells (Tconv) play a key role in the inflammatory process involved in
rheumatoid arthritis (RA). Usually, chronic stimulation of T cells promotes their exhaustion. This state of anergy is induced
by the co-expression of different inhibitory receptors (PD-1, TIM-3...). However, it is becoming increasingly clear that in var-
ious autoimmune diseases, chronic Tconv stimulation does not induce a sufficient level of exhaustion to inhibit their patho-
logical response. Overexpression of activating receptors by T cells, counterbalancing that of their inhibitory counterparts,
may allow them to maintain their functions in the presence of chronic activation. Among the receptors potentially capable
of upregulating the Tconv response, SLAMFs (Signaling lymphocytic activation molecule) represent a family of nine recep-
tors. In RA, our objectives were to determine whether SLAMF receptors are involved in the establishment of the Tconv
pro-inflammatory response and whether these receptors represent a protection against Tconv exhaustion.
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Methods: We immunophenotyped blood T cells from RA patients (n=64) and from healthy donors (HD) (n=14) using a
13-marker flow cytometry panel. The expression of SLAMF receptors was determine among four Tconv subpopulations
with different activation status (naive, central memory, effector memory and terminally differentiated effector CD4+ T cells).
To assess the inflammatory tropism and functionality of different Tconv subpopulations, CCR5 expression as well as TNF-
α and IFN-γ secretion were studied, respectively. Comparisons between RA patient samples and HD were performed using
a Kruskal–Wallis test followed by an appropriate correction. Association between Tconv subpopulation frequency and RA
activity was assessed by Spearman correlations and R software was used for multiparametric graphical representations.

Results: Regarding the different Tconv subpopulations and SLAMFs studied, only the frequency of SLAMF4+ cells among
effector memory T cells (Tem; CCR7-, CD45RA-) was correlated with disease activity (Figure 1A-B). Therefore, the frequency
of SLAMF4+ cells among Tem was higher in patients with high disease activity compared with HD and patients with moder-
ate or low disease activity (Figure 1C). In addition, SLAMF4+ Tem were characterized by a higher expression of CCR5 com-
pared to their SLAMF4- counterpart (Figure 2A). Figure 2B showed that only SLAMF4+ Tem expressing CCR5 were linked to
RA activity (DAS28-ESR vs frequency of SLAMF4+ CCR5+ cells among Tem, R=0.65, p< 0,0001). Moreover, SLAMF4+ Tem
were characterized by the strongest coproduction of TNF-α and IFN-γ whatever their expression of PD-1 (Figure 2C-D).
Indeed, more than half of SLAMF4+ CCR5+ Tem expressed PD-1 without altering their association with RA activity
(Figure E-F).
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Conclusion: Extensive cytometric characterization revealed that SLAMF4+ CCR5+ Tem represent a distinct Tconv subpop-
ulation with polyfunctional properties, resistant to PD-1 mediated inhibition and strongly linked to RA activity. Further studies
will evaluate the involvement of SLAMF4+ CCR5+ Tem in the response to targeted therapies in RA.

Disclosure: M. Lacaud, None; H. Bouzidi, None; M. Breckler, None; D. Lemeiter, None; J. Sigaux, None;
L. Semerano, None; M. Boissier, None; N. Bessis, None; J. Biton, None.
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Background/Purpose: Histidyl-tRNA synthetase (HRS) is a key target of antigen-specific B and T cell responses in the anti-
synthetase syndrome. Despite a clear role for aberrant adaptive immune responses in this disorder, accumulating evidence
indicates that components of the innate immune system are also key regulators of the disease process—including macro-
phages that are a prominent component of unique perimyseal infiltrates found in the anti-synthetase syndrome. We there-
fore sought to determine the relative contribution of T cells and macrophages in our established model of HRS-induced
myositis through phenotypic analysis of selected transgenic and knockout (KO) mice.

Methods: We used a recombinant protein consisting of the amino-terminal 151 amino acids of murine HRS fused to Malt-
ose Binding Protein (MA/MBP) to immunize mice and induce myositis according to our previously published protocol.
17-21 days post IM immunization, we collected muscle tissue, lymph nodes, spleen, and serum from the following
C57BL/6-derived strains: WT, OT-II TCR transgenic (OVA-specific TCR), RAG1 KO, CD4 KO, and CD4-Cre.MyD88fl/fl as
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well as Lyz2-Cre.MyD88fl/fl conditional KO mice. Muscle tissue was then processed for histopathological studies that
included immunohistochemical staining for CD3, CD4, CD8, CD45, and CD68. Single cell isolation through physical and bio-
chemical dissociation of muscle tissue was performed to facilitate flow cytometric assessment and single cell RNA sequenc-
ing (scRNAseq) of muscle-infiltrating mononuclear cells.
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Results: Immunization of WTmice generated robust muscle inflammation consisting of CD4+ T cells, B cells, macrophages,
and NK cells distributed in the perimysium and endomysium. The degree of inflammation was significantly reduced in RAG1
KOmice lacking functional BCR/TCR rearrangement, demonstrating an absolute requirement for T cells to attain full expres-
sion of HRS-induced myositis (Fig 1). While significant reduction of muscle inflammation in CD4 KO mice confirmed the
importance of T cells in this model, parallel reduction of muscle-infiltrating lymphocytes in CD4-Cre.MyD88fl/fl conditional
KO mice indicated that T cell activation/infiltration is at least partially dependent on MyD88-mediated innate immune signal-
ing pathways. The limited myositis phenotype observed in OVA TCR transgenic mice demonstrated that antigen-specific
recognition of HRS is also required for full expression of HRS-induced myositis (Fig 2). Virtual abrogation of muscle-
infiltrating cells in Lyz2-Cre.MyD88fl/fl conditional KO mice indicated that macrophages are needed to support both innate
and adaptive immune activation of T cells in HRS-induced myositis (Fig 3). Finally, comparative scRNAseq analysis of mac-
rophage subpopulations in WT, OT-II, CD4-Cre.MyD88fl/fl conditional KO, and RAG1 KO mice signified that T cell activation
strongly impacts the gene expression profile and resulting cellular phenotype of muscle-infiltrating macrophages.

Conclusion: T cell-macrophage interactions dictate the phenotype of HRS-induced myositis, demonstrating a key role for
both innate and adaptive immunity in this model of the anti-synthetase syndrome.

Disclosure: D. Reay, None; Y. Wang, None; W. Jarjour, None; P. Clemens, None; D. Ascherman, None.
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Background/Purpose: Systemic sclerosis (SSc) is an autoimmune, fibrotic disorder that disproportionately affects African
Americans (AA). Previous work from our lab and others has suggested a pivotal role of HLA-II genes in SSc pathogenesis.
HLA-II alleles encode for variations in antigen binding grooves of HLA proteins that present antigens to T-cell receptors
(TCRs) and can contribute to antigen-specific immune responses. The TCR repertoire is HLA-restricted, antigen-specific,
and recognizes antigens presented by HLA proteins. In this study, we explored the diversity of the hypervariable comple-
mentarity determining region 3 (CDR3) and TCR repertoire in SSc patients. We also examined the role ofHLA-II alleles, espe-
cially HLA-DPB1*13:01, in the selection of the specific sequence and amino acid composition of the TCR in SSc patients.

Methods: Genomic DNA from 132 AA SSc patients from the GRASP consortium along with 50 AA healthy control samples
were extracted and the TCRβ chain was deep sequenced using the immunoSEQ assay (Adaptive Biotechnologies, USA).
Data was analyzed using Immunarch to identify differences in unique clones, CDR3 length, V gene usage, J gene usage,
and amino acid usage in the FG-Loop of the TCRβ chain between the two SSc groups. Benjamini Hochberg FDR was used
to correct for multiple testing.

Results: The CDR3 length was similar between SSc patients and controls (Figure 1A, B). The TCRβ repertoire was clonally
expanded in HLA-DPB1*13:01+ SSc patients as compared to patients who did not carry this allele (Figure 1C). The propor-
tion of small and hyperexpanded TCRβ clonotypes was increased in HLA-DPB1*13:01+ SSc patients (Figure 1D). Analysis
of V gene and J gene usage identified statistically significantly increased usage of TRBV5-1, TRBV7-3, TRBJ2-1, and
TRBJ2-2 genes and a decreased usage of TRBV6-1, TRBV6-4, TRBV6-5, TRBV25-1, and TRBJ1-5 genes in SSc patients
compared to controls and the differences were statistically significant (Figure 2A, B). Overall amino acid usage of the FG loop
of the TCRβ chain (antigen binding region) identified increased usage of hydrophobic amino acids, leucine and valine, and
reduced usage of negatively charged glutamine in the FG loop of SSc patients compared to controls. Positional amino acid
usage analysis of the FG loop of the TCRβ chain revealed increased usage of leucine at position 108 with decreased usage
of tyrosine, glutamine, and aspartate.

Figure 1. A. CDR3 length distribution in SSc patients (SSc) and controls; B. CDR3 length distribution in control, HLA-DPB1*1301- , HLA-
DPB1*1301+ group; C. Number of unique clones in control, HLA-DPB1*1301- , HLA-DPB1*1301+ group; D. Proportion of TCR clonotype groups
within frequency ranges: rare (0 to 10-5); small- (10-5 to 10-4); medium (10-4 to 10-3); large (10-3 to 10-2); and hyperexpanded (10-2 to 1).
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Conclusion: This is the first study to report an association between HLA-II alleles and specific CDR3 composition in SSc
patients. We examined the TCRβ repertoire of a large number of AA SSc patients and identified differential V and J gene
and FG-loop amino acid usage that correlated with the presence of a specific HLA-II allele. Hydrophobic amino acid usage
in the FG loop of the TCRβ chain has been reported to increase the avidity of TCR-MHC interaction and increased autoreac-
tivity. Based on our findings, we can hypothesize that the TCRβ sequences favored by the SSc-associated HLA-II alleles are
involved in autoantigen recognition and autoimmunity. These results highlight the important role of HLA-II alleles and T cells
in SSc pathogenesis.

Disclosure: U. Kaundal, None; C. Borden, None; C. Oguz, None; J. Lu, None; E. Stenson, None; A. Shah, Arena
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D. Shriner, None; R. Domsic, None; T. Medsger, None; P. Ramos, None; R. Silver, None; V. Steen, None;
J. Varga, Boehringer-Ingelheim; V. Hsu, None; L. Saketkoo, None; E. Schiopu, None; D. Khanna, Boehringer Ingel-
heim, Genentech, Prometheus, Horizon, Chemomab, Talaris, Gesynta, Amgen, Acceleron, Actelion, Bayer, CSL Beh-
ring, Paracrine Cell Therapy, Mitsubishi Tanabe, Theraly, Eicos Sciences; J. Gordon, None; L. Criswell, None;
H. Gladue, GlaxoSmithKlein(GSK), AstraZeneca;C. Derk, None; E. Bernstein, Boehringer-Ingelheim, Kadmon, Pfizer;
S. Bridges, Jr., Bristol Myers Squibb; V. Shanmugam, None; L. Chung, Kyverna, Mitsubishi Tanabe, Eicos,
Boehringer-Ingelheim, Jasper, Genentech; S. Kafaja, None;R. Jan, None;M. Trojanowski, None;A. Goldberg, None;
B. Korman, None; S. Chandrasekharappa, None; F. Naz, None; S. Dell’Orso, None; A. Adeyemo, None; C. Rotimi,
None; E. Remmers, None; F. Boin, None; F. Wigley, None; P. Sun, None; D. Kastner, None; P. Gourh, None.

Figure 2. TCR A. V-gene usage; B. J-gene usage
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Background/Purpose: Nearly all patients with mixed connective tissue disease (MCTD) have IgG autoantibodies (autoAb)
specific for U170k, a component of the U1-snNRP spliceosomal complex. A genetic link to the MHC II molecule HLA-

Figure 1. U170k:DR4-specific CD4+ T cells expand and become activated in DR4-Tg mice immunized with U170k peptides. Adult DR4-Tg mice
(n=4 per group, both sexes) were subcutaneously immunized with the predicted DR4-binding U170k peptides emulsified in CFA. A boost with the
same peptides in IFA was given at 40 days. Nine days later, APC and PE conjugated DR4 tetramers containing the relevant peptides were used to
stain single cell suspensions from lymph nodes and spleen prior to anti-APC and -PEmagnetic bead enrichment, surface staining, and flow cytom-
etry. The top panel shows APC- and PE- conjugated tetramer binding cells in representative sham and U170k peptide immunized mice within
CD8+ and CD4+ fractions (left). CD44 expression is shown for CD4+Tetramer+ and total CD4+ cells (right). Numbers of tetramer binding cells from
individual mice and the proportion of tetramer positive cells expressing CD44 were quantified in the graphs below. Dots represent individual mice
and error bars indicate SEM. Statistical significance was determined with Mann-Whitney tests using a cutoff of P<0.05.
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DRB1*0401 (DR4) and formation of IgG autoAb strongly suggest the importance of CD4+ T cells in MCTD pathogenesis.
Defining specific, self-reactive CD4+ T cell populations in MCTD could help drive progress towards specific therapies.

Figure 2. U170k:DR4-specific CD4+ T cells primarily adopt Tfh and Th1 fates. Adult DR4-Tg mice (n=3 per group) were subcutaneously immu-
nized with U170k peptide first in CFA followed by a boost in IFA 30-40 days later. In some mice, anti-CD20 IgG2c (“RTX”) was used to deplete
B cells prior to the boost. APC-conjugated U170k:DR4 tetramers were used to magnetically enrich antigen-specific CD4+ T cells prior to sur-
face/intracellular staining and flow cytometry. The top panel shows representative flow cytometry plots from control, peptide-immunized, and
peptide-immunized mice that were treated with RTX. Bar graphs in the lower panels show quantitative data with error bars representing SEM. Sta-
tistical significance was determined with ANOVA.
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Methods:We used a peptide:MHCII binding prediction algorithm (NetMHCIIpan3.2) to identify U170k peptides likely to bind
DR4. We generated fluorophore-labeled HLA-DR4 tetramers loaded with these peptides and subsequently used them to
stain and magnetically enrich U170k:DR4-specific CD4+ T cells from naïve and immunized DR4 transgenic (DR4-Tg) mice
and from DR4+ healthy human donors.

Results: Three peptides from the RNA binding domain of U170k were predicted to bind DR4: QGDAFKTLFVARVNY,
FKTLFVARVNYDTTE, PIKRIHMVYSKRSGK (nonamer cores underlined). Magnetic tetramer enrichment with tetramers
loaded with these peptides allowed detection of rare, naïve U170k:DR4-specific CD4+ T cells in HLA-DR4 transgenic mice
(DR4-Tg) mice. These cells expanded 5-10 fold and upregulated CD44 after immunization with U170k peptides in Complete
Freund’s Adjuvant followed by a boost in Incomplete Freund’s Adjuvant 30-40 days later (Fig. 1). A single peptide-CFA
immunization was insufficient to induce activation of U170k:DR4-specific CD4+ T cells (i.e., a secondary boost with IFA is
required; data not shown). Most U170k:DR4-specific CD4+ T cells became T follicular helper (Tfh) cells or T helper type
1 (Th1) cells. Notably, pretreatment of mice with anti-CD20 IgG2c prior to boosting with peptides abrogated the ability to

Figure 3. Rare U170k:DR4-specific CD4+ T cells are detectable in healthy human blood. Commercially available, de-identified peripheral blood
mononuclear cells were isolated from donors expressing at least one copy of DR4. PBMC were incubated with U1-70k:DR4 tetramers, magnet-
ically separated, and stained with antibodies to CD3, CD4, CD8, CD45RA, CCR7, CD25, and CD127. Naïve CD4+ T cells were identified by high
expression of CCR7 and CD45RA. Tregs were identified as CD25+ and CD127-low. The top panel shows flow cytometry results from a represen-
tative donor. Cumulative results from four donors are in the quantitative figures below.
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form U170k:DR4-specific Tfh and Tregs (Fig. 2). In healthy human HLA-DR4+ donors, these novel reagents also detected
rare, naïve (i.e., not activated) U170k:DR4-specific CD4+ T cells (Fig. 3).

Conclusion: These data demonstrate that novel DR4 tetramers can detect rare, naïve CD4+ T cells specific for U170k:DR4
in DR4-Tg mice and in healthy human DR4+ subjects. U170k:DR4-specific CD4+ T cells expand 5-10-fold and become
activated in mice after immunization, chiefly differentiating into Tfh and Th1 cells. Anti-CD20 IgG2c treatment blocked the
ability to form U170k:DR4-specific Tfh and Treg cells, suggesting B cells play a role in the activation and differentiation of
these antigen-specific CD4+ T cells. We are now using these tetramers in an established DR4-Tg MCTD mouse model that
recapitulates some features of human MCTD, specifically development of anti-U170k autoAb and interstitial lung disease
(ILD). We aim to determine how the balance of U170k:DR4-specific effector and regulatory CD4+ T cell populations influ-
ences autoantibody development and ILD pathogenesis. Moreover, we are preparing to study pediatric and adult patients
with anti-U170k antibodies to determine if there are increased numbers of activated U170k:DR4-specific CD4+ T cells in
active disease, whether they have altered effector and regulatory phenotypes, and whether this correlates specific disease
features such as arthritis, ILD, and/or response to therapy.

Disclosure: S. Mahmud, None; T. Dileepan, None; B. Binstadt, Pfizer, Pfizer; M. Jenkins, None.
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Background/Purpose: T cells are major drivers of rheumatoid arthritis (RA) pathogenesis. Most research has focused on
CD4 T cells, but we have found that CD8+ T cells are strikingly abundant in inflamed RA synovium and make more IFNγ
and nearly as much TNF as their CD4 T cell counterparts. We have recently identified a new effector CD8+ T cell population
abundant in inflamed RA synovium and in other inflamed tissues. Unlike cytotoxic T lymphocytes, these synovial CD8+ T
cells have low cytotoxic potential, with low levels of granzyme B and perforin. Instead, these CD8+ T cells expresses high
levels of granzyme K (GzmK), a protease that does not cleave caspases. The function of GzmK in inflamed synovium and
other tissues is unclear. Here, we describe that GzmK activates a new complement pathway, thereby activating an innate
immune cascade with numerous pro-inflammatory effects on surrounding cells.

Methods: We incubated recombinant enzymatically active GzmK with serum-purified complement C2, C3, and/or C4 to
investigate the molecular effects of GzmK on complement proteins. We measured cleavage of C2, C3, and C4 using West-
ern blots. We analyzed complement gene expression in a published dataset of bulk RNA-sequencing (RNA-seq) data from
fibroblasts, macrophages, B cells, and T cells sorted from human RA and osteoarthritis synovial tissue samples. In addition,
we stimulated cultured RA synovial fibroblasts with recombinant IFNγ or TNF for 24 hours, performed low-input RNA-seq,
and compared expression levels of selected complement genes. Functional assays include flow cytometry to measure
phosphorylation of mammalian target of rapamycin (mTOR) as well as ELISAs to measure cytokine production.
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Results: GzmK cleaves C4 to C4b and C2 to C2a to form an active C3 convertase (C4b + C2a) that cleaves C3 to C3a and
C3b. Further, we show that synovial fibroblasts, important drivers of chronic inflammation in RA, are the dominant cellular
source of complement components in the synovium. IFNγ and TNF, cytokines abundantly produced by CD8 T cells, drive fibro-
blasts to synthesize and release C2, C3, and C4. Strikingly, we show that GzmK cleaves C4 and C2 secreted by fibroblasts,
eliciting formation of an extracellular C3 convertase that generates C3a and C3b. Unlike recent studies of murine synovial fibro-
blasts, we do not find that human synovial fibroblasts respond to C3a stimulation. Instead, our findings support a three-cell
model for complement activation, where CD8 T cell-derived GzmK can act extracellularly on fibroblast-derived complement
components, generating C3a and C3b that then acts on other nearby cells, such as macrophages and mast cells (Figure 1).

Conclusion: GzmK activates a novel complement pathway that is independent of the classical, alternative, and lectin path-
ways of complement activation, and the C3a and C3b that GzmK generates may perpetuate tissue inflammation in RA and
other diseases.

Disclosure: A. Jonsson, Amgen; C. Donado, None; E. Gomez-Rivas, None; M. Brenner, GSK, 4FO Ventures, Mes-
tag Therapeutics.
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Figure 1. Proposed model of Granzyme K-activated complement pathway in RA. Created with BioRender.com.
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Background/Purpose: Sjögren’s disease (SjD) is a chronic rheumatic autoimmune disorder that primarily targets the lacri-
mal and salivary glands (SG) resulting in dry eyes and dry mouth. The SG tissue of SjD patients is characterized by the pres-
ence of hallmark focal lymphocytic infiltrates predominated by CD4+ T cells. This implies a pathogenic role for these cells
which is further corroborated by the association of SjD with HLA DR3/DQ2. In this study, we aim to identify T cell receptors
(TCRs) with shared antigen-specificity in SjD cases.

Methods: Peripheral blood (PB) samples were collected from 19 cases (16 DR3+DQ2+, 2 DR3–/DQ2–, 1 DR3+DQ2–) meet-
ing the 2016 ACR/EULAR classification criteria for SjD and 19 DR3+DQ2+ matched healthy controls (HC). CD3+CD4+-

CD45RA– antigen-experienced T cells were bulk-sorted from subjects followed by RNA extraction and cDNA synthesis
using the SMARTSeq system. TCRβ libraries were generated for TCR deep sequencing. We implemented the ‘Molecular
Identifier Guided Error Correction pipeline’ (MIGEC) to extract CDR3 sequences, V/J segment usage, and clonotype infor-
mation from raw sequencing data. The incorporation of unique molecular identifiers (UMIs) into cDNA allowed for the correc-
tion of amplification bias and sequencing errors. In addition to the PB data, we included paired TCR α and β sequences
derived from the SG of 20 SjD cases (n=10 by TCR RT-PCR, n=10 by single-cell RNAseq) for analysis. We prepared a
curated meta-dataset from all available TCRs to identify those with shared antigen specificity using the ‘GLIPH2’
(Grouping of Lymphocyte Interactions by Paratope Hotspots) algorithm.

Results: PB-TCR deep sequencing data from 12 SjD cases and 12 HC passed quality control. We analyzed 1,877,614
CDR3β chain sequences using GLIPH2 and identified 55,419 TCR-clusters with shared antigen-specificity found exclusively
in the patient TCR repertoire and not in HCs. Of these, 215 clusters contained TCRs from ≥3 SjD cases that shared amino
acid sequence similarity and had significant GLIPH2 scores for clonal expansion, cluster size, Vb gene enrichment, and con-
served CDR3 length. Furthermore, we discovered that 6 clusters with significant GLIPH2 scores for the same features con-
tained TCRs that were commonly enriched in both the PB and SG tissue of patients. Notably, 3 TCRs were found to be
enriched both in the blood and SG of the same patient. One of these was part of a clonal expansion in the SG, over-
represented in PB, and expressed dual TCRα chains.

Conclusion: This study presents evidence of clonally-expanded T cells containing dual TCRα chains in the affected SG tis-
sue and peripheral blood of the same patient. Such TCRs have been proposed to contribute to autoimmunity in several
studies. We discovered an SjD-associated TCR repertoire shared between the SG and PB across multiple patients. Further-
more, we found disease-associated TCRs enriched in the PB of SjD cases. These data corroborate the systemic nature of
SjD and enable the discovery of shared SjD T cell epitopes.

Disclosure: A. Jupudi, None; M. Joachims, None; C. Lawrence, None; C. Lopez-Davis, None; B. Khatri, None;
A. Rasmussen, None; L. Radfar, None; K. Grundahl, None; R. Scofield, None; J. James, Bristol-Myers
Squibb(BMS), AstraZeneca, Novartis, Progentec Biosciences; J. Guthridge, None; C. Lessard, Janssen;
L. Thompson, None; A. Farris, Janssen.
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Background/Purpose: Rheumatoid arthritis (RA) is a systemic autoimmune disease associated with MHC polymorphisms.
The shared epitope polymorphism in MHC class II genes is by far the strongest genetic association with ACPA+ RA, and the
shared epitope polymorphisms have been demonstrated to facilitate the binding and presentation of citrullinated peptides.
MHC class I gene polymorphisms are also associated with the susceptibility to seropositive RA. To further investigate the
potential role of MHC class I polymorphisms in the pathogenesis of RA, we characterized CD8+ T cell phenotypes and clon-
ality in ACPA+ RA blood using flow cytometric and single cell RNA and TCR sequencing analysis. We also performed in vitro
assays to characterize the antigen specificity and functional properties of clonally expanded CD8+ T cells in ACPA+ RA
blood.

Methods:We used flow cytometric and single-cell RNA profiling analyses including VDJ sequencing to analyze the effector
phenotypes and clonal expansion of CD8+ T cells in ACPA+ RA blood. To investigate the antigen targets of the expanded
CD8+ T cells in ACPA+ RA, we performed in vitro protein stimulation in ACPA+ RA peripheral blood mononuclear cells
(PBMCs) or whole blood with candidate citrullinated RA antigens. To assess the cytotoxic potential of citrullinated antigen-
activated cytotoxic of CD8+ T cells, we used an in vitro MHC-independent cytotoxicity assay.

Clonally expanded cytotoxic CD8+ T cells reactive to citrullinated antigens are present in ACPA+ RA blood. (A) Percentage of CD69, GPR56 and
granzyme B-expressing CD8+ T cells in healthy controls (HC), ACPA- or ACPA+ RA PBMCs. (B) Phenotypic analysis of clonally expanded CD8+ T
cells in ACPA+ RA and HC. Heatmap of known gene markers provides the gene expression patterns of clonally expanded cells for: cytotoxicity/
Effector, cell trafficking, suppressor, and naïve/memory subsets. (C) Native vimentin or citrullinated vimentin pulsed monocyte-derived dendritic
cells were cocultured with Cell Proliferation Dye eF450-labeled CD8+ T cells isolated from ACPA+ RA PBMCs with or without anti-CD8/HLA class
I-blocking antibody for 10 days. Proliferation ability of T cells was determined by flow cytometry. (D) Percentage of GzmB+IFNg+ population in
CD8+ T cells from ACPA+ RA or HC fresh whole blood stimulation using native or citrullinated vimentin.
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Results: We identified GZMB+CD8+ subpopulations in ACPA+ RA blood containing large clonal lineage expansions
expressing cytotoxic and tissue homing transcriptional programs, and a GZMK+CD8+ memory subpopulation comprised
of smaller clonal expansions expressing effector T cell transcriptional programs. We demonstrated citrullinated RA autoanti-
gens presented by MHC class I activate ACPA+ RA blood-derived GZMB+CD8+ T cells to expand, express cytotoxic medi-
ators, and mediate killing of target cells. We also demonstrated that these activated GZMB+CD8+ T cells are present in RA
synovium.

Conclusion: Our findings demonstrated that clonally expanded GZMB+ CD8+ T cells are present in ACPA+ RA blood. We
further demonstrated that these clonally expanded cytotoxic CD8+ T cells are specific for citrullinated antigens and can
mediate cytolytic cell killing. Our findings suggest that cytotoxic CD8+ T cells targeting citrullinated antigens could contribute
to synovitis and joint tissue destruction in ACPA+ RA.

Disclosure: J. Moon, None; S. Younis, None; O. Sharpe, None; N. Rao, Janssen; J. Carman, Janssen; E. James,
Janssen, Provention Bio, Bristol-Myers Squibb(BMS), Novartis; J. Buckner, Amgen, Bristol Myers Squibb, Gentiobio,
Hot Spot Therapeutics, Janssen, Pfizer, Novo Nordisk, Allen Institute for Immunology, Type 1 Diabetes TrialNet Study
Group, La Jolla Institute, Oklahoma Medical Research Foundation, Bristol Myers Squibb Immunology, Colton Center
for Autoimmunity at Penn, Board of Scientific Counsellors; K. Deane, Werfen; M. Holers, Celgene, Bristol-Myers
Squibb(BMS), Janssen; L. Donlin, None; M. Davis, None; W. Robinson, None.
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Background/Purpose:Genome-wide association studies and mouse models of autoimmune disease have demonstrated an
important role of the IL-23 signaling pathway in the pathogenesis of axial spondyloarthritis (axSpA), psoriatic arthritis (PsA),
psoriasis (Pso), and Crohn’s disease (CD). This notion has been validated in the clinics by the successful treatment of Pso,
PsA, and CD with IL-23 blockers. However, despite a strong genetic association and pre-clinical models arguing in favor of
IL-23 as a valid pharmaceutical target, IL-23-blockers failed in axSpA. This unexpected finding raised questions about the role
of IL-23 in the pathogenesis of axSpA in particular and immune-mediated inflammatory diseases (IMID) in general.

The goal of this study is to identify the cellular and molecular targets of IL-23 and to define its role in IMID. Our recent results
have shown that mucosal-associated invariant T (MAIT) cells expressed higher levels of IL23R transcripts than other immune
cell populations (1).
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(1) Rosine et al., Arthritis Rheumatol, 2022 Feb 14. doi: 10.1002/art.42090. Online ahead of print

Methods: Immune cell populations were monitored by spectral flow cytometry and isolated by cell sorting from PBMC of
axSpA and Pso patients and healthy donors. MAIT cells were stimulated with an MHC related molecule 1 (MR1) tetramer
presenting 5-OP-RU, in the presence or absence of IL-23. Gene expression and protein secretion were analyzed by RNA
sequencing and multi-analyte profiling, respectively.

Results: Spectral flow cytometry analysis of immune cell populations from axSpA and Pso patients and healthy donors
using a newly generated monoclonal antibody revealed that MAIT cells are the population with the highest frequency of IL-
23R-positive cells. To identify IL-23 target genes, MAIT cells were activated with MR1-5-OP-RU tetramers in the presence
or absence of IL-23. Activation of MAIT cells in the presence of IL-23 enhanced secretion of several cytotoxic molecules,
however, did not increase IL-17A/F production by these cells, indicating that other molecules regulated by IL-23 may medi-
ate its pathogenic functions. Pathway analysis of RNA-seq data revealed a significant enrichment of genes associated with
autoimmune diseases in MAIT cells cultured in the presence of IL-23, while IL-12 preferentially induced genes associated
with infectious diseases (Fig. 1). Ongoing functional studies address the contribution of these IL-23-induced genes to the
immune functions of MAIT cells.

Conclusion: High-level expression of IL-23 receptors and IL-23-mediated induction of autoimmune disease genes demon-
strate an important role of MAIT cells and this signaling cascade in the pathogenesis of IMID.

Disclosure: T. Stephen, None;A. Dangien, None;C. Leloup, None; I. Mezghiche, None; L. Camard, None;H. Yahia-
Cherbal, None; V. Guillemot, None; N. Pietrosemoli, None; H. Lopez-Maestre, None; J. Marsande, None;
M. Hasan, None; D. Cua, Janssen; A. Fourie, Janssen Research & Development, LLC, Johnson and Johnson;
C. Greving, Janssen Research & Development, LLC, Johnson & Johnson, Janssen; R. Parker, Janssen R&D;
B. Joyce Shaikh, None; B. Oulès, None; S. Guégan, None; S. Aractingi, None; E. Bianchi, None; L. Rogge, None.

IL-23 signaling regulates autoimmune diseases genes in MAIT cells
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Background/Purpose: Immune-mediated inflammatory arthritis (IMIA) is a group of diseases characterized by chronic
synovitis including rheumatoid arthritis (RA), psoriatic arthritis (PsA), and spondyloarthritis (SpA). Some disease modifying
antirheumatic drugs (DMARDs) have demonstrated efficacy in several of these diseases (e.g. TNFα inhibitors) while others
have not (e.g. IL-17A inhibitors in RA). Furthermore, within each disease there are patient subgroups experiencing different
responses to the same drug, which underlines the need for further elucidation of pathogenic processes to guide personal-
ized in IMIAs. Here we investigated if clinical features and synovial transcriptional signature could predict in vitro efficacy of
specific DMARDs across different IMIAs.

Methods: Synovial fluid mononuclear cells (SFMCs) from patients with SpA (n=13), RA (n=16), PsA (n=13), juvenile idio-
pathic arthritis (JIA) (n=7) or undifferentiated arthritis (n=5) were included. SFMCs from each patient were cultured for
48 hours (drugs listed in Table 1). Culture medium and DMSO were used as negative controls. In vitro drug response was
assessed by measuring monocyte chemoattractant protein 1 (MCP-1) by ELISA. SFMC baseline gene expression of
270 genes related to inflammation was measured using the NanoString nCounter Human Inflammation V2 Panel. Drug
responses (ΔMCP-1) were compared with clinical diagnosis, serostatus in RA patients, HLA-B27 status in SpA patients,
DAS28-CRP score, years since diagnosis, failed modes of action and transcriptional signatures.

Results: DMARDs with a similar molecular target had comparable effects on ΔMCP-1. The TNFα inhibitors adalimumab and
etanercept (r=0.86) had similar drug responses, and so had the JAK inhibitors tofacitinib and baricitinib (r=0,71). In contrast,
drugs with different modes of action had diverse responses (Figure 1). High HLA-DRA gene expression associated with high
responses to TNFα inhibitors (both p< 0.05). JAK inhibitors reduced MCP-1 secretion significantly more in SFMCs from

Table 1
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seropositive than seronegative RA patients (p< 0.05). Drug response was greater in SFMCs from patients with low
DAS28-CRP scores (DAS28-CRP < 2.5) compared with patients with a high DAS28-CRP score (DAS28-CRP >5.2) for
TNFα inhibitors, tocilizumab and JAK inhibitors (all p< 0.05). Patients clustered with either an overall high or an overall low
response to almost all DMARDs, or with a significant response to only one or a few of the DMARDs. Transcriptional signature
of patient SFMCs primarily responding to TNFα inhibitors was different compared with the signature of patient SFMCs pri-
marily responding to JAK inhibitors. Diagnosis, HLA-B27 status, failed modes of action and years since diagnosis did not
affect ΔMCP-1 in this in vitro setup.

Conclusion: Similarities and differences in mode of action for 8 different DMARDs were captured in drug response as mea-
sured by MCP-1 change in SFMC cultures from 54 patients with inflammatory arthritis. We were able to identify interesting
differences in gene expression when comparing cells responding to TNF inhibitors to cells responding to JAK inhibitors.
Drug responses were only to a minor extent associated with clinical features.

Disclosure: M. Brüner, None; U. Ahmadov, None; M. Nielsen, None; L. Kristensen, None; T. Kragstrup, Aptol
Pharma, Pfizer, Bristol-Myers Squibb(BMS), Eli Lilly, Novartis, UCB, AbbVie/Abbott, Gilead.
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University Hospital of Zurich, Zürich, Switzerland, 2University of Zurich, Schlieren, Switzerland, 3Center of Experimental
Rheumatology, Department of Rheumatology, University Hospital Zurich, Zürich, Switzerland, 4Department of
Pathology, University Hospital Zurich, Zürich, Switzerland, 5Department of Rheumatology, University Hospital Zurich,
University of Zurich, Zürich, Switzerland, 6University Hospital Zurich, Zürich, Switzerland, 7Center of Experimental
Rheumatology, Department of Rheumatology, University Hospital Zurich, University of Zurich, Zürich, Switzerland,
8University Hospital Zurich, Department of Rheumatology, Zürich, Switzerland

Figure 1
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Background/Purpose: Rheumatoid arthritis (RA), psoriatic arthritis (PsA), peripheral spondyloarthritis (pSpA), and undiffer-
entiated arthritis (UA) are chronic immune-mediated conditions characterized by joint inflammation. The specific role and dif-
ferences of synovial T cells in these diseases remain unknown.

Methods: Ultrasound guided synovial biopsies were performed in 10 RA, 4 PsA, 4 pSpA, and 3 UA patients fulfilling the
respective classification criteria. Three osteoarthritis (OA) samples were obtained from joint replacement surgery. Synovial
pathotype (pauci-immune, diffuse-myeloid and lympho-myeloid), Krenn score, and presence of neutrophils were assessed
by histology. We dissociated fresh synovial tissues and targeted the encapsulation of up to 6000 cells. ScRNA-seq libraries
were generated according to 10X Genomics workflow (v3.1) and subsequently sequenced on NovaSeq 6000. Cell Ranger
and Seurat R packages were used for data analysis. P-values were calculated using Welch t-test with Bonferroni correction.
T cells were identified by high CD3D gene expression. Cells with mitochondrial content greater than 10% were excluded.
The repertoire of T cell receptors (TCR) was analyzed through V-gene usage.

Results: Unsupervised graph-based clustering identified one CD8 positive cluster and four CD4 positive clusters with
respective marker gene in box brackets: effector memory cells re-expressing CD45RA (EMRA) [GZMK],T follicular helper
cells (Tfh) [CXCL13], regulatory T cells (Treg) [FOXP3], and resting naive/central memory T cells (naive/CM) [CCR7]. The sub-
set proportions were similar between diseases, with EMRA and Tfh populations being the most frequent, representing
together more than 50% of T cells. However, the proportion was strikingly different in OA, with EMRA occupying more than
75% of all T cells. Total numbers of T cells in OA were low, reflecting the degenerative, non-immune mediated nature of the
disease.

T cell subset proportions were similar between histological pathotypes across all diseases suggesting a comparable relative
increase in all subpopulations in the lympho-myeloid pathotype.

Further clustering of CD4 EMRA cells revealed two subpopulations differing in expression of genes associated with activa-
tion (GZMK, GZMA, DUSP2, DUSP4, CCL5). HLA-B*27-positive patients had significantly reduced (mean 31% vs 60%,
p-value=0.0001) and patients with histologically present neutrophils significantly higher proportions of activated CD4 EMRA
(mean 65% vs 42%, p-value=0.0038). In addition, activated EMRA subpopulation correlated positive with Krenn score
(R=0.4, p-value=0.003).

TCR repertoire was polyclonal with high Simpson diversity in all conditions. No bias in V-gene usage between the conditions
was observed.

Conclusion: This analysis of T cells in different chronic inflammatory diseases shows an association of activated EMRA T
cells with histological presence of neutrophils, HLA-B*27 negativity and Krenn Score. Deeper analyses are required to find
disease specific T cell characteristics and to understand whether this T cell activation influences clinical outcomes such as
treatment efficacy and overall prognosis.

Disclosure: A. Khmelevskaya, None; M. Houtman, None; K. Buerki, None; C. Pauli, None; S. Edalat, None;
M. Frank-Bertoncelj, None; O. Distler, AbbVie/Abbott, Amgen, GlaxoSmithKlein(GSK), Novartis, Roche, UCB,
Kymera, Mitsubishi Tanabe, Boehringer Ingelheim, 4P-Pharma, Acceleron, Alcimed, Altavant Sciences, AnaMar, Arxx,
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zer, Janssen, Medscape, Patent issued “mir-29 for the treatment of systemic sclerosis” (US8247389, EP2331143),
FOREUM Foundation, ERS/EULAR Guidelines, EUSTAR, SCQM (Swiss Clinical Quality Management in Rheumatic
Diseases), Swiss Academy of Medical Sciences (SAMW), Hartmann Müller Foundation; A. Ciurea, AbbVie, Novartis,
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Background/Purpose: In rheumatoid arthritis (RA), T cells represent a large proportion of the immune population present in
inflamed joint synovium, and subsets of both CD4+ and CD8+ T cells are suspected to contribute to the pathology of the dis-
ease. Here, we use single cell RNA-sequencing (scRNA-seq) to better understand T cell receptor (TCR) repertoire differ-
ences and relationships both across cellular subsets and between tissue compartments in RA.

Methods: We performed 5’ droplet-based scRNA-seq on lymphocytes sorted from synovial tissue biopsies (n = 12) and
matched peripheral blood samples (n = 10) to obtain paired transcriptomic and repertoire information for captured cells.
After filtering low-quality cells and performing an initial round of clustering, T cells were identified, populations of CD4+,
CD8+, and innate T cells were separately re-clustered, and a combination of differentially-expressed gene analysis, gene-
set enrichment, and reference mapping was utilized to clearly define the cell subpopulations present. Paired TCR information
for each cell was then incorporated, allowing for metrics of clonal overlap, diversity, and expansion to be calculated among
the subpopulations.
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Results: Among 14 CD4+ clusters, we identified populations of naïve, memory, regulatory, T peripheral helper (Tph), T follic-
ular helper (Tfh), cytotoxic, and proliferating T cells (Fig 1A). Naïve CD4+ cells had increased representation in the blood com-
pared to the synovial tissue, while Tph, Tfh, and CD25high Treg cells were among the clusters significantly increased in
synovial tissue. When analyzing the repertoire of these cells, we found the largest clonal expansion among the cytotoxic,
Tph, and granzyme A (GZMA+) memory populations. An examination of shared clones between clusters found the Tph clus-
ter to be clonally related to the Tfh cluster and to comprise a significant proportion of proliferating CD4+ cells in the synovial
tissue (Fig 1B). A detailed comparison of clonal and non-clonal Tph cells revealed that expanded clones had elevated
markers of effector function, including TNFRSF18, IFNG, and PRF1. Analysis of CD8+ T cells revealed 9 clusters, including
populations of naïve, memory, cytotoxic, and proliferating cells (Fig 1C). We identified a population of cells expressing GZMK
and GZMB, along with a TEMRA population, to be highly clonally expanded (Fig 1D). We then further characterized a poten-
tially viral-reactive set of these CD8 clones by referencing a public database of viral TCRs. Finally, a focus on innate T cells
confirmed the presence of a MAIT population by TCR, of which we could identify expanded clones shared between tissue
and blood in multiple patients.

Conclusion: T cells are crucial for the development and progression of RA but features of the TCR repertoire in relation to
the disease have not been adequately studied. Here, we provide a comprehensive look at the TCR repertoire of RA patients,
both within synovial tissue and in the blood. We identify unique clonal attributes related to each of these compartments and
identify clonal relationships among transcriptomically different populations of cells, which together deepen our understand-
ing of the pathogenic role of certain T cell subsets in RA.

Disclosure: G. Dunlap, None; A.Wagner, None;N.Meednu, None; A. Jonsson, Amgen; F. Zhang, None;K.Wei, Gil-
ead sciences, Mestag, nanoString, 10X Genomics; P. Utz, None; W. Robinson, None; H. Maecker, None; J. James,
Bristol-Myers Squibb(BMS), AstraZeneca, Novartis, Progentec Biosciences; J. Guthridge, None; S. Bridges, Jr., Bris-
tol Myers Squibb; L. Donlin, None; S. Goodman, Novartis, UCB; E. DiCarlo, None; V. Bykerk, Janssen, Bristol Myers
Squibb, Crossbridge, Pfizer, Sanofi Aventis, Brainstorm Therapeutics, Amgen, UCB, Gilead, Genzyme Corporation,
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Background/Purpose: Rheumatoid arthritis (RA) and spondyloarthritis (SpA) are inflammatory autoimmune diseases asso-
ciated with impaired regulatory T cell (Tregs) function. Tregs identity varies according to their microenvironment. Under
inflammatory conditions, their stability may be altered, which may lead to a decrease in their suppressive activity. In the pres-
ent work, we evaluated Tregs stability in patients with RA and SpA.

Methods: Expression of epigenetic or transcriptional regulators (EZH21, Helios, pSTAT5) known to stabilize FoxP3, and
suppressive markers (TNFR2, CD39) were evaluated on Tregs from blood of healthy donors (HD, n=17) and RA (n=27) or
SpA (n = 32) patients free of targeted therapies. CPI-1205, an EZH2 inhibitor, was used to study the role of EZH2 in Treg dif-
ferentiation and suppressive activity. Collagen-induced arthritis (CIA) was induced in mice treated or not with etanercept.

Results: The expression of the stability inducer EZH2, but not that of Helios, was decreased in Treg in both RA and SpA
patients, as compared to HD. Interestingly, we revealed a link between the stability marker EZH2 and Treg suppressive
markers, since EZH2 was preferentially expressed in TNFR2+ and CD39+ suppressive Treg sub-populations. Furthermore,
we showed that functional inhibition of EZH2 attenuated in vitro Treg differentiation and suppressive function. Finally, we
focused on another major Treg stability marker, phospho (p)STAT5+. Again, we showed that pSTAT5+ Tregs frequency
was lower in RA and SpA patients than in HD. Moreover, in mice with CIA, a TNF inhibitor (etanercept) treatment increased
Treg stability, at least in part, by restoring pSTAT5+ Treg frequency.

Conclusion: Altogether, these results highlighting the role of EZH2 and pSTAT5 on Treg functions, suggest that Treg stabil-
ity is altered during chronic inflammation in RA and SpA patients. In the future, characterization of Treg stability markers defi-
ciency in chronic inflammation could help to design efficient Treg cell-based therapies.
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Background/Purpose:Mutations in the microbial signaling molecule NOD2 cause granulomatous uveitis, arthritis, and der-
matitis in Blau Syndrome. We previously showed a novel role for Nod2 within CD4+ T cells in protection against IL-
17-mediated experimental autoimmune uveitis (EAU). Here, we wanted to determine if mice expressing the Nod2 mutation
in Blau Syndrome (R334Q) have altered T cell function or disease in uveitis.

Methods: Uveitis was induced in wild type (WT), Nod2-/- mice and mice with heterozygous expression of the Nod2 mutation
R314Q (corresponding to R334Q in humans) referred to as Blaumice; or in lymphopenic Nod2+/+Rag1-/- mice reconstituted with
WT or Blau CD4+ T cells by immunization with the retinal autoantigen interphotoreceptor retinoid-binding protein (IRBP). Uveitis
was assessed by clinical scoring and histology. IL-17 production by ocular-infiltrating T cells was assessed by flow cytometry.
RT-qPCR was used to determine NOD2 expression in Jurkat T cells after TCR stimulation with monoclonal antibodies to CD3
and CD28. Mass spectrometry-based global phosphoproteomics was performed on purified CD4+ T cells 20 minutes post-
TCR-activation treatment. Data were analyzed by Mann-Whitney or ANOVA, and p< 0.05 were considered significant.

Results: Similar to Nod2-deficient mice (Nod2-/-), Blau mice developed exacerbated uveitis with increased IRPB-specific
Th17 cells in the eye compared to WT mice. Blau T cells had enhanced pathogenicity as lymphopenic mice reconstituted
with Blau CD4+ T cells developed worse uveitis than those reconstituted with WT CD4+ T cells.Nod2 is expressed by T cells
upon autoantigen recognition, yet the role of Nod2 in T cell activation is unknown. Following overnight TCR stimulation,
Nod2-/- and Blau CD4+ T cells produced less IL-2 compared to WT, indicating Nod2 controls early T cell activation events.
In support, NOD2mRNA expression was increased within 20 minutes of TCR stimulation in Jurkat T cells. Analysis of global
protein phosphorylation events at 20 minutes post stimulation of purified Nod2-/- and Blau CD4+ T cells revealed altered
phosphorylation kinetics of the T cell-activating transcription factors Nfkb1 and Nfatc compared to activated WT T cells.
We also detected enhanced phosphorylation of the Th17 differentiation mediators Runx1 and IL-21r in Nod2-/- and Blau
mice compared to WT, supporting a role for Nod2 in controlling IL-17 signaling in response to TCR stimulation.

Conclusion: Our data show that a Blau Syndrome-associated Nod2 mutation (R334Q) results in loss-of-function in Nod2,
which similar to Nod2 deficiency (Nod2-/-), leads to exacerbated T cell-mediated uveitis and defective T cell activation and
signaling. Together, our work suggests that a T cell-targeted therapy may be an effective treatment for Blau Syndrome.

Disclosure: L. Huey, None; K. Koney, None; E. Vance, None; C. Tsai, None; R. Chu, None; M. Gritsenko, None;
E. Lee, None; H. Rosenzweig, None; R. Napier, None.
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Background/Purpose: The products of rheumatoid arthritis (RA)-associated MHC class II risk alleles HLA-DRB1*04:01 and
*04:04 (DR4) differ only by two amino acids in the peptide binding groove. Upon analyses of >21,000 seropositive RA cases
and controls (from EIRA, NARAC and WTCCC cohorts), we could show that combined HLA-DRB1*04:01/04:04 genotype
is more frequent for seropositive RA than either of the homozygous DR4 allomorphs compared to controls. Here, we aimed
to study the association of increased disease risk and antigen-specific T cell responses in RA.

Methods:We used DR4-restricted T cell epitopes from citrullinated cartilage intermediate layer protein (cit-CILP297-311) and
influenza matrix protein (MP97-116) to investigate antigen-specific responses in RA patients carrying HLA-DRB1*04:01+
(n=7), HLA-DRB1*04:04+ (n=8) or the combination of the two (n=5). We used HLA-class II tetramer staining, crystallography
and peptide-HLA binding studies, TCR sequencing and artificial TCR re-expression to investigate different aspects of
peptide-HLA-TCR interactions.

Results: Cit-CILP297-311 is nearly identically presented in the two DR4 molecules as assessed by crystallographic studies,
despite the amino acid differences influencing the peptide binding pockets, P1 and P4. Same was seen for MP97-116. This
similarity implicates the existence of TCRs that cannot distinguish between the peptide-DR4 allomorph complexes. Such
T cells were indeed present amongst in-vitro propagated cells as visualized by HLA tetramer technology. MP97 and Cit-
CILP specific double-positive T cells from heterozygous *04:01/*04:04 patients (n=5) expressed higher levels of activation
marker CD137 in response to antigen-stimulation than T cells binding to one HLA allomorph. We could validate such ele-
vated responses using artificial TCR re-expression. We could also find cit-CILP specific ‘public’ double positive TCRs
shared between heterozygous and *04:01+ RA patients.

Conclusion: Altogether, our data demonstrate how products of two different HLA-DR alleles can work in synergy and impli-
cate that this co-existence may be detrimental in the context of an autoimmune disease. The observed synergy between two
allomorphs and presence of shared TCRs between genotypes supports the finding of increased risk in heterozygous
patients. It also gives a rationale for therapeutic targeting of specific T cell signatures in RA.

Disclosure: R. Kumar, None; A. Dubnovitsky, None; C. Gerstner, None; N. Yoosuf, None; S. Turcinov, None;
S. Boddul, None; F. Wermeling, Pfizer; L. Klareskog, None; L. Padyukov, None; v. malmström, Eli Lilly, Pfizer,
Janssen.
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Background/Purpose: Rheumatoid arthritis (RA) is a complex immune mediated disease that affects 1% of the population.
Even with modern therapeutic strategies, many patients with RA still experience a poor prognosis; each of the marketed bio-
logic drugs improves joint inflammation in only 70% of patients. Due to lack of understanding of RA pathophysiology, it is
currently impossible to predict which patients will respond to specific treatments, with the current approach being that of
trial-and-error. RA comprises different endotypes, each associated with different disease pathways and responding to dif-
ferent biologic drugs. Here we aim to provide personalised treatment options to patients with RA by predicting their
response to treatment using deep immunophenotyping by mass cytometry.

Methods: Patients enrolled in the Biologics in Rheumatoid Arthritis Genetics and Genomics Study Syndicate (BRAGGSS)
have failed to respond to conventional synthetic DMARDs and glucocorticoids for at least 6 months. Prior to biologic treat-
ment, blood samples were taken from patients and peripheral blood mononuclear cells (PBMCs) were isolated. Clinical data
for these patients was collected at 3, 6 and 12 months post-biologic treatment to assess patient response using EULAR cri-
teria. PBMCs from 10 RA (treated with a single or combination biologic treatment) and 10 disease-free-controls (DFC) were
deeply immunophenotyped using mass cytometry panels (total of 62 markers) covering the majority of T, B and monocyte
populations. Cells were stimulated with Phorbol 12-myristate 13-acetate (PMA), ionomycin, brefeldin A, and monensin for
3h, stained with isotope labelled antibodies and acquired by Helios. Data were analysed by an established R-based work-
flow. After quality control, T cells were clustered with FlowSOM, and visualised with dimensionality reduction (t-SNE). Clus-
ters with differential abundance were identified with logistic mixed models (Fixed variable: age, sex. Random variable:
Sample ID).

Results: Using unsupervised machine learning algorithms, our preliminary data identified various leukocyte subsets
enriched in RA compared to DFC samples, including Th1-like (IL-2+ T-bet+ CD4+ TCM) (P ≤ 0.05) and Th1- like Th17 (IL-
17+ T-bet+ CD4+ TCM) (P ≤ 0.05) subsets. However, a Treg-like subset (IL-2+ HLA-DR+ FoxP3+ CD4+ TEM) (P ≤ 0.001)
and a Th2-like (IL-10+ Gata3+ CD4+ TCM) (P ≤ 0.01) subset were decreased in RA. Additionally, when studying response
to treatment we observed an increase in circulating CD56dimCD16+ NK cells in these RA patients that is associated with
EULAR response (p< 0.01). Validation of these data in a larger sample size of 400 RA patients and 100 DFC is ongoing.

Conclusion: This study shows that aside from Treg subset, which is decreased in RA patients, conventionally defined T cell
subsets are unchanged in RA vs DFC when applying traditional gating strategies. The newly defined subsets require further
investigation to determine whether they could be used to guide diagnosis or therapy with biologic treatment. Ultimately, the
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results from this study could potentially allow clinicians to guide decisions for personalised medicine based upon the result of
a blood test.

Disclosure: M. Christofi, None; B. Mulhearn, None; L. Marshall, None; M. Sutcliffe, None; D. Plant, None;
K. Hyrich, AbbVie/Abbott, Pfizer, Bristol-Myers Squibb(BMS); A. Morgan, None; A. Wilson, None; J. Isaacs, Abb-
Vie/Abbott, Bristol-Myers Squibb(BMS), GlaxoSmithKlein(GSK), Janssen, Eli Lilly, Gilead, Pfizer, Roche;
S. Raychaudhuri, Mestag, Inc, Rheos Medicines, Janssen, Pfizer, Biogen; A. Barton, Galapagos, Bristol-Myers
Squibb(BMS), Roche Chugai; S. Viatte, Bristol-Myers Squibb(BMS).
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Background/Purpose: Patients with immune-mediated rheumatic diseases (IMRDs) are commonly treated with immuno-
suppressors and prone to infections. Recently introduced mRNA SARS-CoV-2 vaccines have demonstrated extraordinary
efficacy across all ages. Immunosuppressed patients were excluded from phase III trials with SARS-CoV-2 mRNA vaccines.
We aim to fully characterise B-cell and T-cell immune responses elicited by mRNA SARS-CoV-2 vaccines in patients with
rheumatic diseases under immunotherapies, and to identify which drugs reduce vaccine’s immunogenicity.

Methods: Humoral, CD4 and CD8 immune responses were investigated in 100 naïve patients with SARS-CoV-2 with
selected rheumatic diseases under immunosuppression after a two-dose regimen of SARS-CoV-2 mRNA vaccine.
Responses were compared with age, gender and disease-matched patients with IMRD not receiving immunosuppressors
and with healthy controls.

Results: Patients with IMRD showed decreased seroconversion rates (80% vs 100%, p=0.03) and cellular immune
responses (75% vs 100%, p=0.02). Patients on methotrexate achieved seroconversion in 62% of cases and cellular
responses in 80% of cases. Abatacept decreased humoral and cellular responses. Rituximab (31% responders) and belimu-
mab (50% responders) showed impaired humoral responses, but cellular responses were often preserved. Antibody titres
were reduced with mycophenolate and azathioprine but preserved with leflunomide and anticytokines.

Conclusion: Patients with IMRD exhibit impaired SARS-CoV-2 vaccine immunogenicity, variably reduced with immunosup-
pressors. Among commonly used therapies, abatacept and B-cell depleting therapies show deleterious effects, while antic-
ytokines preserved immunogenicity. The effects of cumulative methotrexate and glucocorticoid doses on immunogenicity
should be considered. Humoral and cellular responses are weakly correlated, but CD4 and CD8 tightly correlate. Serocon-
version alone might not reflect the vaccine’s immunogenicity.
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Background/Purpose: Interleukin 18 (IL-18) is an inflammasome-activated, IL-1 family cytokine that canonically induces
interferongamma (IFNg). IL-18 activity is potently inhibited by a soluble, IFNg-inducible antagonist, IL-18 Binding Protein
(IL-18BP). IFNg appears central to the pathogenesis of rare, hyperinflammatory states like Hemophagocytic Lymphohistio-
cytosis (HLH) and Macrophage Activation Syndrome (MAS), and IL-18 is both a biomarker of MAS and may be central to its
pathogenesis. In some patients, MAS may compete with IFNg-independent features like arthritis, and IL-18 may contribute

Correlation between cellular and humoral responses
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to both. More recently, patients with PSTPIP1 mutations causing neutrophilic skin rashes and arthritis were found to have
chronic elevation of IL-18. These observations reinforce abundant evidence from model systems that IL-18 is also capable
of amplifying Type 2 and 17 inflammatory responses.

Methods: C57BL/6 WT and transgenic mice underwent experimental autoimmune encephalomyelitis (EAE) and inhaled
house dust mite (HDM), which are models Type 1/17 and Type 1/2 competition, respectively.

Results: Without stimulation, Il18bp-/- mice show no baseline skew towards Type1 responses except in intestinal epithe-
lium. By contrast, Il18tg mice show a mild increase in serum IFNg and IFNg-producing cells in multiple tissues, most notably
liver and spleen. Upon induction of EAE, Il18bp-/- mice were profoundly protected from weight loss, clinical score, and CNS
infiltration of T-cells. This protection was lost upon systemic neutralization of IFNg, suggesting unopposed IL-18 was protec-
tive via induction of IFNg. Intestinal immune responses have been shown to affect EAE. However, mice with an Nlrc4 inflam-
masome mutation causing Th1-expansion and excess IL-18 restricted to the intestines were not protected from EAE.
Notably, CD4 T-cell infiltration into spinal cords was not significantly different during EAE in WT and Il18bp-/- mice, but only
Il18bp-/- mice showed significant infiltration of CD8 T-cells. Excess IL-18 protected against airway eosinophilia and Th2 dif-
ferentiation in HDM in Il18tg but not Il18bp-/- mice, possibly due to minimal induction of IL-18 in the latter.

Conclusion: Despite IL-18’s ability to amplify Type 2 and 17 responses in some circumstances, in models where T-cell dif-
ferentiation states actively compete with each other, excess IL-18 prevents against non Type 1 immunopathology. This likely
occurs indirectly, via the products of preferential-enhancement of type 1 responses. This may be relevant to therapeutics

Unopposed IL-18 protects mice from experiencing clinical outcomes of EAE 24 days post immunization with MOG peptide and Pertussis Toxin.
(A) Percent weight loss of Il18bp-/- mice in comparison to WT mice. (n=5) (B) Clinical outcomes of Il18bp-/- mice compared to WT mice. (n=5)

Blocking IFNg in Il18bp-/- mice renders mice susceptible to EAE meaning the protection offered by unopposed IL-18 is IFNg dependent.
(A) Percent weight loss of Il-18bpKO mice in comparison to WT mice untreated and treated with XMG 1.2. (n=5) (B) Clinical outcomes of
Il18bp-/- mice compared to WT mice untreated and treated with XMG 1.2. (n=5)
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aimed at blocking pathogenic Th2 or 17 responses or in predicting the consequences of IL-18 blockade in complex inflam-
matory states.

Disclosure: V. Dang, None; J. Varghese, None; E. Landy, None; L. Van Der Kraak, None; L. Huang, None; A. Frank-
Kamenetskii, None; S. Canna, Sobi, Ab2bio, Novartis, Immvention Therapeutics, sobi, Simcha Therapeutics.
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Background/Purpose: FoxP3+ regulatory CD4+ T cells (Tregs) are key to the homeostasis of the immune system.
Stressed cells at inflammatory foci release adenine nucleotides to the extracellular space that can act as enhancers of inflam-
mation but are rapidly hydrolysed by the sequential action of ectonucleotidases CD39 and CD73 rendering the antiinflam-
matory agent adenosine. CD39, the rate-limiting enzyme in this cascade, is highly expressed by a subset of human
FoxP3+Tregs (Treg39+). Methotrexate (MTX), the first line of treatment in Rheumatoid Arthritis (RA), inhibits AICAR transfor-
mylase which results in an enhanced release of extracellular adenine nucleotides to be metabolized by Treg39+ cells; hence
MTX may cooperate with Treg39+ cells in the control of inflammation.

Methods: Peripheral blood was obtained from 72 DMARD- and steroid- naïve ERA patients with a disease duration
< 24 weeks and 72 age and gender-matched healthy controls (HC). 33 ERA patients donated blood again 12 months after
initiating MTX (ERA-R). The frequency of Treg and Treg cell subsets was assessed by flow cytometry. CD4+CD25+CD127-
(total T reg), CD4+CD27+CD127-CD39+ Treg (Treg39+) and CD4+CD25-CD39- responder T (Tresp39-) cells were isolated
by sorting. The suppressor potency of Tregs was determined in cocultures of isolated Tregs with Tresp. Proliferation was
determined by CFSE dilution; cytokine secretion was measured by ELISA of culture supernatants. Disease activity was
assessed using the DAS28-ESR score. Low disease activity (LDA) was defined as a DAS28 ≤3.2.

Results: ERA patients demonstrated a superior frequency of circulating Tregs containing increased proportions of Treg39+
cells. Total ERA Tregs were more potent than HC Tregs and MTX further heightened their potency, with greater amplification
in ERA vs HC; differences were reduced by adenosine pathway blockade. The potency of isolated Treg39+ and its enhance-
ment by MTX were comparable for ERA and HC suggesting that the differences seen with total Tregs are due to the
increased ERA Treg39+ frequency. Basal Treg39+ proportions > 39.3 (p75 of HC) associated with a good 12month EULAR
response [RR 13.4 (2.9-75.6)]. At 12 months, the ERA Treg39+ frequency had decreased to HC levels but its association
with the clinical response remained: the cTreg39+ cell frequency observed at 12 months was still significantly higher in those
patients who had achieved LDA. This suggests that Treg cell expression of CD39 is upregulated during the initial stages of
ERA as a negative feedback mechanism of inflammation.
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Conclusion:MTX cooperates with Treg39+ cells and the basal Treg39+ frequency is a predictor of response. Increased cir-
culating Treg39+ cells in untreated ERA would further facilitate the action of MTX thereby providing a slot for prompt MTX
initiation.

Disclosure: M. Miranda-Carús, Gebro-Pharma, Bristol-Myers Squibb(BMS); A. Villalba, None; L. Nuño, None;
M. Benito-Miguel, None; I. Monjo, None; M. Novella-Navarro, None; D. Peiteado, None; S. Garcia-Carazo, None;
A. Balsa, Bristol-Myers Squibb(BMS), Gebro-Pharma, Novartis, Roche, UCB, Pfizer, AbbVie/Abbott, Galapagos, Gil-
ead, Sandoz, Lilly, Nordic.

Abstract Number: 1747

Changes in the Number and Phenotype of Citrullinated-Antigen Specific T
Cells Correlate with Treatment Outcome in Seropositive Rheumatoid
Arthritis

Cliff Rims1, Virginia Muir1, Anne Hocking1, Sylvia Posso1, Heather Bukiri2, Jeffrey Carlin3, Bernard Ng4, Peter Linsley1,
Eddie James5 and Jane Buckner5, 1Benaroya Research Institute, Seattle, WA, 2University of California Los Angeles, Los
Angeles, CA, 3Virginia Mason Medical Center, Seattle, WA, 4VA Puget Sound HCS, Seattle, WA, 5Benaroya Research
Institute at Virginia Mason, Seattle, WA

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: (1727–1749) T Cell Biology and Targets in Autoimmune and Inflammatory Disease Poster
Session Type: Poster Session D
Session Time: 1:00PM–3:00PM

Background/Purpose: In Rheumatoid arthritis (RA) citrullinated antigen reactive T cells are key drivers of disease, but
knowledge about their relative number and phenotype remains limited. Therefore, we characterized antigen-specific T cells
in peripheral blood samples from well-characterized subjects with RA.

Methods: We implemented an HLA class II tetramer panel to characterize epitope-specific T cells and applied a computa-
tional method (DISCOV-R) to define phenotypic clusters using cross-sectional samples from 66 seropositive RA subjects

Figure 1. Aligned Clusters Define the CD4+ T cell Phenotypic Landscape. (A) Heat map showing surface marker expression across CD4+ T cell
clusters from 66 RA subjects and 30 HC subjects, hierarchically clustered (Euclidean distance, Ward’s minimum variance linkage) with each of
six phenotyping markers displayed as a z-score comparing mean cluster intensity to total CD4 T cell intensity for each subject. The resulting den-
drogram is sliced into eight aligned clusters with color bar across top indicating aligned cluster assignment. (B) Suggested lineages of aligned clus-
ters (AC) representing the CD4+ T cell landscape.
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and 30 matched controls. We then applied these cluster definitions to longitudinal samples from seropositive RA subjects
with active disease (initial RAPID3 > 2.3) stratified into responders (RAPID3 reduced to < 2.3 following change in therapy,
n=9) and non-responders (maintained RAPID3 > 2.3, n=13) to identify T cell traits that correlate with treatment response.

Results: Antigen specific T cells were detectable in seropositive RA at higher overall frequencies than in control subjects. In
one subgroup, aggrecan, vimentin and fibrinogen specific T cells were predominant whereas α-enolase was predominant in
a second sub-group. The global phenotypic landscape of CD4+ T cells included eight aligned clusters (AC), corresponding
to known functional lineages. Among these, one Th17-like (CCR4+CCR6+) cluster was higher in RA subjects than controls
and another Th17-like (CCR4midCCR6+) cluster increased with higher disease activity. T cell phenotype differed based on
antigen specificity. Aggrecan and CILP-specific cells were enriched in individual Th2-like or naïve clusters, respectively,
whereas alpha-enolase, vimentin and fibrinogen specific cells were more broadly distributed among several clusters. Gener-
alized linear modeling of antigen specific T cell phenotypes revealed a significant enrichment of mature memory lineages with
increased disease duration. Increased disease activity was positively correlated with Th1-like (CD45RA-CXCR3+) vimentin
and fibrinogen specific T cells and negatively correlated with Tscm-like (CD45RA+CXCR3+) vimentin, fibrinogen, and CILP
specific cells. Comparing responders and non-responders at baseline revealed differences in overall T cell number and the
frequency of Th2-like (CD45RA-CCR4+) T cells. There were significant longitudinal changes in T cell frequency and pheno-
type. Non-responders exhibited increased overall numbers of antigen specific T cells over time, whereas numbers
decreased in responders. Furthermore, a Tscm-like (CD45RA+CXCR3+) cluster increased over time in non-responders
but exhibited no change in responders.

Conclusion: These findings show that the character of antigen specific T cells is influenced by epitope specificity, disease
duration, and disease activity in RA. Furthermore, key baseline characteristics and longitudinal changes in the number and
phenotype of antigen specific T cells correlate with treatment outcome. This supports the measurement of T cell phenotype
to understand the effects of immunologic therapy and implicates potentially pathogenic populations of T cells that may accu-
mulate in the absence of effective therapy.

Disclosure: C. Rims, None; V. Muir, None; A. Hocking, None; S. Posso, None; H. Bukiri, None; J. Carlin, None;
B. Ng, None; P. Linsley, None; E. James, Janssen, Provention Bio, Bristol-Myers Squibb(BMS), Novartis;
J. Buckner, Amgen, Bristol Myers Squibb, Gentiobio, Hot Spot Therapeutics, Janssen, Pfizer, Novo Nordisk, Allen
Institute for Immunology, Type 1 Diabetes TrialNet Study Group, La Jolla Institute, Oklahoma Medical Research Foun-
dation, Bristol Myers Squibb Immunology, Colton Center for Autoimmunity at Penn, Board of Scientific Counsellors.

Figure 2. Antigen specific CD4 T cell phenotypes correlate with treatment response. The number and surface phenotype of antigen specific CD4+
T cells was examined through HLA tetramer and surface marker staining of blood samples from responders (RAPID3 reduced to < 2.3 following
change in therapy, n=9) and non-responders (maintained RAPID3 > 2.3, n=13) to identify T cell traits that correlate with treatment response.
(A) The overall frequency of antigen-specific T cells significantly decreased in responders (p=0.0411, Spearman) but increased in non-responders
(p=0.0165, Spearman). (B) The proportion of antigen specific T cells within Tscm-like (CD45RA+CXCR3+) cluster AC6 significantly increased in
non-responders (p=0.0033, Spearman) but exhibited no change in responders (p=0.762, Spearman).
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Background/Purpose: Unresolved, chronic inflammation is a key feature of Ankylosing Spondylitis (AS) yet the immunolog-
ical events perpetuating remain unclear. The strongest genetic association with AS is HLA-B27, a class I MHC allele, sug-
gesting involvement of CTLs in AS pathogenesis. To date, the CTL compartment contributing to AS inflammation has not
been fully defined. In the context of chronic inflammation, CTL exhaustion (often characterized by PD-1/TIGIT upregulation)
represents a hyporesponsive state that limits excess effector function, which would otherwise cause inflammatory immuno-
pathologies. Here, we sought to define how CTL dysregulation drives chronic inflammatory response in AS patients.

Methods: We performed extensive immunophenotyping of PBMCs and synovial fluid (SF) MCs, focusing on CTLs, using a
30+ parameter mass cytometry time-of-flight (CyTOF) panel. CTL in vitro functional assays were performed to assess cyto-
toxic functions.

Results: PD-1 and TIGIT expressions on peripheral CTLs are significantly lower (Mean= 17.2/25.5% of CD8 expressing PD-
1/TIGIT respectively) in AS patients with active disease (BASDAI > 5.0) compared to healthy controls (Mean= 27.1/43.4%).
Contrarily, PD-1 and TIGIT were highly upregulated on CTLs from SF of AS patients, suggesting evidence of strong immune
activation and possible immune exhaustion. Unsupervised clustering analysis of CyTOF data identified two subsets of CTLs
that co-express PD-1 and TIGIT based on CD127 expression. The CD127- subset (terminally exhausted) from SF
expressed higher levels of GZMB, perforin, and CD38 compared to CD127+ PD-1+ CTLs (memory-like). Contrary to the

Live CD45+ cells from single file representations of paired AS SFMC and PBMC (n=8) were entered into UMAP algorithm for high-dimensional
analysis of immune checkpoint molecules. Heat-maps display expression levels of indicated surface molecules.
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CD127- CTL subset from PBMC, which produced substantially less IFNγ and TNFα upon stimulation, the CD127- CTL sub-
set from SF retained the capacity to produce both cytokines.

Conclusion: We report a subset of CTLs in SF of AS patients co-expressing classical exhaustion markers (PD-1 & TIGIT)
with downregulated CD127 expression. These dysregulated CTLs are highly cytotoxic and potentially exacerbate chronic
inflammation in AS.

Disclosure: M. Tang, None; A. Pacheco, None; Z. Qaiyum, None; M. Lim, None; R. Inman, Novartis, Janssen, Abb-
Vie/Abbott, Eli Lilly, Aria Pharmaceuticals, Amgen, Pfizer, Sandoz.
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Background/Purpose:Rheumatoid arthritis (RA) is an autoimmune disease in which citrullinated self-antigens are recognized by
anti-citrullinated protein antibodies (ACPA) and T cells. ACPA are a key diagnostic indicator of disease and have been shown to
bind to arrays of citrullinated self-proteins that are expressed in synovial tissue. To date, themajority of T cell studies have focused
on well-documented ACPA targets. Although considerable antigenic overlap between self-reactive CD4+ T cells and antibodies
can be reasonably anticipated, T cell targets that are not known to be targeted by ACPA are likely to comprise an important (but
as yet, understudied) component of the antigen specific responses that underlie disease. Furthermore, although CD8+ T cells
comprise a significant proportion of T cells within synovial tissue and fluid, knowledge about their specificity remains extremely
limited. Therefore, we sought to generate relevant HLA peptidomics data sets to inform T cell antigen discovery efforts.

Methods: To characterize the disease proximal HLA peptidome, synovial tissue was obtained from 7 subjects with seropositive
RA and 4 subjects with seronegative RA who had undergone arthroplasty procedures. Synovial cells were isolated from tissue
after mincing and digesting in collagenase I. After confirming HLA expression by flow cytometry, samples were solubilized in lysis
buffer and human leukocyte antigen (HLA) class I and HLA-DR complexes were captured (separately) on affinity columns. HLA-
Class I- or HLA-DR-bound peptides were eluted in acetic acid, concentrated, and peptide spectra were identified by LC-MS/MS
analysis. The resulting datasets were assigned sequences by searching against a human protein database. Mass shifts associ-
ated with each assigned sequence were utilized to identify post-translational modifications –most notably citrullination of native
arginine residues. Comprehensive libraries of the HLA-Class I- and HLA-DR-bound peptides from each individual were imported
into a custom database, which was then used to catalogue the most prevalent self-proteins for each patient type.

Results: The most prevalent self-proteins in the HLA-DR-bound peptidome from the synovial tissue of RA subjects included
expected targets such as vimentin, alpha-enolase, fibrinogen, collagen, histones, and BIP but also containedmore novel tar-
gets such as fibronectin, gelsolin, and proteoglycan 4. Prevalent self-proteins in the HLA-Class I-bound peptidome included
well-studied CD4+ T cell targets such as vimentin, alpha-enolase, and collagen but also contained more novel targets such
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as caspase-14, stromelysin-1, and filamin-A. Among these candidates, we focused on gelsolin as a putative antigen, iden-
tifying multiple peptides with apparent T cell immunogenicity.

Conclusion: These findings demonstrate that HLA peptidomic analysis of synovial tissue provides a rich source of candidate
antigens for T cell studies. Assessing T cell responses toward such novel antigens has the potential to provide important
new insights about the specificity and character of antigen specific T cell responses that promote the development of RA.

Disclosure: E. James, Janssen, Provention Bio, Bristol-Myers Squibb(BMS), Novartis; C. Rims, None; S. Posso,
None; J. Carlin, None;W. Kwok, None; S. Ong, None; J. Buckner, Amgen, Bristol Myers Squibb, Gentiobio, Hot Spot
Therapeutics, Janssen, Pfizer, Novo Nordisk, Allen Institute for Immunology, Type 1 Diabetes TrialNet Study Group, La
Jolla Institute, Oklahoma Medical Research Foundation, Bristol Myers Squibb Immunology, Colton Center for Autoim-
munity at Penn, Board of Scientific Counsellors.
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Background/Purpose: Systemic lupus erythematosus (SLE) is a systemic autoimmune disease characterized by diverse
clinical manifestations. The risk factors of SLE included genetic factors and environmental factors. A recent study showed
that females younger than fifty-year-old with history of appendectomy had a 2.27-fold higher risk of SLE than control groups.
However, the association of appendicitis with SLE still needed to be elucidated. The Taiwanese National Health Insurance
Research Database (NHIRD) had facilitated population-based epidemiological studies. Therefore, we conducted a nation-
wide case-control study to investigate the association between appendicitis and SLE in Taiwan.

Methods: Six thousand one hundred thirty-seven patients were selected as SLE cases from the Taiwanese National Health
Insurance Research Database from 2003 to 2013. Nine hundred fifty-three thousand six hundred ninety-nine individuals
without SLE diagnosis between 2007 and 2012 were recruited to match the SLE cases, with a 1:6 ratio by age, sex and year
of SLE index date. A multivariable conditional logistic regression model was applied to calculate the odds ratio (OR) and 95%
confidence interval (CI) for the association of appendicitis history with the development of SLE after controlling for potential
confounders. Sensitivity analyses were conducted using various definitions of appendicitis.

Results: The average age was 38-year-old in both groups. The proportion of females was 86.5%. 77 (1.3%) participants out
of SLE cases and 199 (0.5%) participants out of non-SLE controls had an appendicitis history before the index date. After
adjusting for potential confounding factors, appendicitis was associated with an increased risk of SLE (adjusted OR, 1.91;
95% CI, 1.38–2.64). The significant risk is preserved under different definitions of appendicitis.

Conclusion: This study revealed that a history of appendicitis was significantly associated with an increased risk of SLE.

Disclosure: Y. Chen, None.
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Background/Purpose: Traditional NSAIDs (tNSAIDs) are effective in treating arthritis pain but can be limited by GI adverse
events and general bleeding related to platelet inhibition. Cyclooxygenase-2 (COX-2) selective NSAIDs (coxibs) were
designed to avoid COX-1 inhibition and provide pain relief while avoiding hemorrhagic risk and GI side effects of tNSAIDs.
In 2004, Merck voluntarily withdrew VIOXX (rofecoxib) following observations of increased risk of serious cardiovascular
(CV) adverse events1, 2.

Methods: An extensive analysis of the published data regarding the CV safety, pharmacologic profile, and regulatory and
commercialization history of rofecoxib was conducted.

A systematic review of the CV data for tNSAIDs and coxibs has subsequently demonstrated that CV risk is a dose and
duration-related class effect for all NSAIDs3,4. This CV risk is recognized as a class effect by FDA, with class labeling for all
NSAIDs5. Why then, did rofecoxib appear to be an outlier for CV risk?

Results: Rofecoxib was approved for chronic use at 12.5 mg and 25 mg for OA and at 25 mg for RA; the 50-mg dose of
rofecoxib was indicated only for acute pain based on studies with durations up to 5 days and was not recommended for
chronic use.

Figure 1. CV risk of various doses of coxibs and tNSAIDs
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Rofecoxib’s unique profile among the NSAIDs included its tolerability at high doses, high bioavailability and once daily dos-
ing. This profile, along with 30-day sample packs for the 50-mg dose (the smallest commercially available pack-size was a
30-count bottle) led to the chronic use of the acute pain dose; 17% of prescriptions were for >25 mg/day6. Evaluations of
dose-related CV effects for rofecoxib compared with other NSAIDs showed that doses >25 mg to be the outlier (Figure 1).
Rofecoxib doses ≤25 mg/day had a similar CV risk as equi-efficacious doses of ibuprofen, diclofenac, and celecoxib;
>25mg/day had 2X the risk7. It appears that chronic off-label use of VIOXX 50 mg led to higher rates of CV events for VIOXX
relative to other NSAIDs.

The withdrawal of rofecoxib limited the non-opioid treatment options for people who cannot take or who do not tolerate
tNSAIDs. The use of opioids for arthritic conditions has risen markedly since 20048. Beyond addiction, opioid treatments
carry their own significant safety risks that compare unfavorably to coxibs on nearly every metric (Table 1)9.

Conclusion:Given its unique profile, rofecoxib ≤25mg/day may be a viable treatment option in patients populations for whom
tNSAIDs are avoided and where opioids are frequently used. Tremeau Pharmaceuticals is currently conducting a pivotal Phase
III trial evaluating rofecoxib in the treatment of hemophilic arthropathy (NCT04684511) and is pursuing other indications.

References:

1. Bombardier C, et al. NEJM 2000;343(21):1520-1528
2. Bresalier RS, et al. NEJM 2005;352(11):1092-1102
3. CNT Collaboration Lancet 2013;382(9894):769-779
4. McGettigan P, et al. PLoS Med; 2011; 8(9):e1001098
5. US FDA. 2015 FDA Drug Safety Communication
6. Griffin MR, et al. Pharmacoepidemiol Drug Saf 2004;13(6):339-43
7. Baron JA, et al. Lancet 2008; 372(9651):1756-1764
8. Santo L, et al. Arthritis Care & Res 2021;73(10):1430-1435
9. Solomon DH, et al. Arch Intern Med 2010;170(22): 1968-1976

Disclosure: J. Boice, Tremeau Pharmaceuticals, Inc.;M. Corrigan, Tremeau Pharmaceuticals, Tremeau Pharmaceu-
ticals; B. Sippy, Tremeau Pharmaceuticals.

Table 1. Safety events among propensity score-matched older adults with arthritis initiating prescription analgesic treatment
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Background/Purpose: Extensive evidence has confirmed no increased risk of cancer associated to either conventional
synthetic DMARDs or anti-TNF in patients with rheumatic diseases. The risk of cancer in biologic (bDMARDs) different to
anti-TNF and targeted synthetic (tsDMARDs) is considerably less investigated. As new therapies are emerging, more data
in real-world registries are needed to confirm safety in other treatment groups. Our objective was to compare the risk of can-
cer of tsDMARDs and other bDMARDs versus anti-TNF in patients with rheumatic diseases.
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Methods: Data of patients enrolled in the biologics register BIOBADASER 3.0 up to October 2021 with the start of any
bDMARD or tsDMARD were analyzed. For each group, demographic and clinical variables were estimated. Changes to
therapy and occurrence of serious adverse events collected annually. Incident cancer was defined as any cancer during
the exposure classified according to Meddra dictionary (version 19.0) leading to therapy discontinuation. Incidence rate
ratios of cancer per 1000 patients-year (PYs) and 95% confidence interval were estimated. Incidence rate ratio was calcu-
lated to compare risk for each group versus anti-TNF.

Results: We identified 271 cancers in BIOBADASER 3.0, corresponding to a cancer incident rate of 7.4 (6.5-8.3) per 1000
PY of exposure. Patients exposed to anti-TNF and anti-IL17 were younger, with lower disease duration and comorbidity vs
other groups. Proportionally more malignancies were identified in the CTLA-4 Ig group (3.4%) versus the anti-TNF group
(2.9%). The interval between initiation of therapy and cancer was similar between groups. The rates of incident cancer
ranged between 2.6 events/1000 PY in the anti-IL17 group and 15.3 events/1000 PY in the CTLA-4 Ig group. The rate of
cancer did not differ significantly in patients exposed to JAKi [0.8 (95% CI 0.4-1.5)], anti CD20 [1.1 (95% CI 0.6-1.8)], or
anti-IL6 [1.3 (95% CI 0.9-1.9)] versus anti-TNF; it was significantly lower in patients exposed to anti-Il17 [0.4 (95% CI
0.2-0.9)], and significantly higher in CTLA-4 Ig [2.2 (95% CI 1.4-3.2)]. The most frequent malignancy was non-melanoma
skin cancer, followed by solid cancer (breast cancer and lung cancer).

Conclusion: Rates of incident cancer did not differ between patients treated with anti-TNF and other bDMARDs or
tsDMARDs, with the possible exception of a potential increased risk in patients treated with anti-CTLA-4, but they were older
and presented higher comorbidity.

Disclosure: I. Castrejon, None; J. Molina, None;C. Perez-Garcia, None; P. Vela-Casampere, None;C. Diaz-Torne,
None; C. Bohorquez, None; J. Blanco-Madrigal, None; F. Sanchez-Alonso, None.
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Background/Purpose: Racial disparities in SLE have been well described. Blacks are disproportionately affected, and have
a higher incidence, disease severity, and mortality compared to Whites, with the disease being even more severe in black
females compared to White or Asian females, and males. Death rates increased by approximately 70% from 1979-to
1998 among black women aged 45-64 years as reported by the Centers for Disease Control and Prevention (CDC) followed
by a decline thereafter. The occurrence of deaths at an early age among black compared to white women is also docu-
mented. Since the most recent mortality trends are lacking, we sought to analyze the temporal trends of SLE-related mortal-
ity among different racial groups across the United States from 2001- to 2020.
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Figure 1: Illustrates AAMR trend among various ethnic categories across the United States

Table 1: AAMR for SLE with organ/system involvement among various ethnic categories from 2001-to 2020
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Methods: Using CDC’sWide-ranging Online Data for Epidemiologic Research (WONDER) database, deaths related to ICD-
10 code M 32.1 (SLE with organ or system involvement) were queried with no age restrictions. The mortality data among dif-
ferent races (American Indians or Alaska natives, Asian or Pacific Islander, Black or African American, and White) across the
United States were retrieved from 2001-to 2020. This data was further stratified into 5-year intervals.

Results: A total of 887, 7474, and 13,243 deaths were reported from SLE with organ or system involvement among Asian,
Black, and White races respectively from 2001 to 2020. A meaningful analysis for American Indians or Alaska Natives was
not performed due to the small number of patients. The Age-Adjusted Mortality Rate (AAMR) was higher among Blacks
throughout the 20-year analysis as compared to other races. AAMR decreased by 50 % among Asians and 33.3% among
both White and Black populations over these two decades (Table 1). There is no change in AAMR from 2011-to 2020 for all
races (Figure 1). Both Female and Male gender in the Black race had higher mortality compared to other races (Table 2).

Conclusion: This population-based analysis demonstrates that the overall AAMR related to SLE with organ/system involve-
ment has shown a downward trajectory among different races from 2001-to 2020 across the U.S. However, no change in
trends has been observed from 2011 onwards. The significantly higher mortality among Blacks relative to White and Asians
is concerning. The persistent ethnic disparities and no further decline in mortality after 2010 despite substantial improvement
in SLE management, increased awareness and enhanced disease surveillance needs further investigation. The limitation of
our study is the dependence on data from the online death registry recorded by health care workers which can misclassify
the patient’s self-identity and inability to analyze American Indians or Alaska Natives.

Disclosure: I. Kaur, None; H. Jagdey, None; h. Mirza, None; W. Mughal, None; P. Bansal, None.

Table 2: SLE related AAMR in Female and Male gender for various races
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Background/Purpose: While osteoarthritis (OA) is associated with an increased risk of dementia,1 the frequency of milder
cognitive impairment is unknown. Mild to moderate cognitive impairment is potentially addressable through physical activity
(PA),2 however many do not meet PA guidelines. To explore potential associations between cognitive impairment and PA in
OA, we used baseline data from the Johnston County Health Study (JoCoHS), an actively enrolling community-based study
of Black, Hispanic, and White men and women 35-70 years of age in Johnston County, North Carolina. In this preliminary
cross-sectional analysis, we sought to: 1) explore the potential association between cognitive impairment and lower extrem-
ity symptomatic OA (sxOA; hip, knee, ankle, foot) and 2) determine whether this association is mitigated among those
achieving higher levels of daily PA.

Methods: Cognitive impairment was defined as a score < 18 on the Montreal Cognitive Assessment (MoCA)-Blind. Pain,
aching, or stiffness in the lower extremity (yes/no) was assessed by the question: “On most days, do you have pain, aching
or stiffness in your left/right hip/knee/ankle/foot?” SxOA was defined as pain, aching, or stiffness in a lower extremity joint,
along with radiographic OA, defined as Kellgren-Lawrence grade ³ 2 in the respective joint. PA was measured using the
International Physical Activity Questionnaire with categories of high, moderate, and low PA levels. Logistic regression was
used to examine associations of cognitive impairment with sxOA, adjusting for age, sex, race/ethnicity, body mass index
(BMI), and years of education, overall and by PA level.

Results: Complete data were available for 343 of the first 455 consecutively enrolled participants (mean age 54.8
± 8.4 years, 68.6% women, 18.1% Black, 8.5% Hispanic, mean BMI 33.0 ± 7.9 kg/m2, 19.8% high school education or
less). Eighty-three (24.2%) participants showed cognitive impairment (mean age 58 ± 8 years, mean MoCA-Blind score
18.8 ± 2.4). In the past 7 days, 26.5% and 28.6% engaged in moderate or high PA, respectively. The odds of cognitive
impairment were 56% higher among those with sxOA (unadjusted odds ratio [OR] 1.56, 95% confidence interval [CI] 0.95,
2.57), but were attenuated after adjustment (OR 0.96, 95%CI 0.52, 1.78). Although not statistically significant, those with
low levels of PA had a higher estimate of the cognitive impairment-sxOA association (unadjusted OR 1.89, 95% CI 0.92,
3.85) than was observed among those with moderate (OR 1.63, 95%CI 0.60, 4.43) or high PA levels (OR 1.06, 95% CI
0.39, 2.84).

Conclusion: In this preliminary analysis, sxOA was associated with higher odds of cognitive impairment. There was a trend
towards an association between higher PA and lower odds among those with OA. The small sample size precluded analysis
of other potential covariates such as pain severity and depression. However, given the nearly 1 in 4 prevalence of cognitive
impairment, this “first look” analysis demonstrates that cognitive impairment and its interaction with PA in sxOA warrants fur-
ther study.
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Background/Purpose: Peer coaches are lay individuals providing health education and behavior change interventions, and
often have the same condition as the person that they are coaching. Peer coaching is a promising tool for patients with rheu-
matic musculoskeletal diseases (RMD) to improve self-care strategies and health outcomes. This scoping review aims to
describe and compare the characteristics of existing interventions utilizing peer coaching for adults with RMD.

Methods: A literature search was conducted in Ovid MEDLINE and EMBASE, CINAHL, PsycINFO and The Cochrane
Library in September 2021. Studies retrieved were then screened for eligibility against predefined inclusion/exclusion criteria
(Table 1).

Results:Out of 2,276 articles, 21 were included (Figure 1). Only osteoarthritis (OA) (n=6), only rheumatoid arthritis (RA) (n=2),
and both OA and RA (n=7) were the most common RMD studied (Table 2). Studies had a majority White, non-Hispanic or
Latino (n=16), female (n=15) population over the age of 60 (n=15), with at least some college education (n=14). Less than
15% of studies (n=3) actively recruited underrepresented groups. Nine of the 21 studies tested the efficacy of the Arthritis
Self-Management Program, while 5 tested the Chronic Disease Self-Management Program. The intervention program
topics focused on aspects of disease self-management for people with RMD (n=17), rather than healthcare navigation
(n=2), information/education (n=2), or medication adherence (n=1). The majority of interventions were delivered in-person
(n=11) in a group setting (n=12). Three studies used only lay people diagnosed with the condition of interest to deliver the
intervention (peer lay person) (n=3), compared to those that only used laypersons (n=3) or professionals working in a non-
provider role (non-provider professional) (n=6). The remaining (n=9) deployed a combination of these coach types. Thirteen
studies had predetermined primary outcomes, 2 of which used objective data (ACR criteria improvement and daily step
count). Only 8 studies report statistically significant results in the intervention arm versus a comparator, 5 of which defined
primary outcomes. These 5 all had more than 100 participants. Only 6 studies had sample sizes over 500 people, 4 of which
reported significant findings. The 4 studies that reported significant findings used peer laypersons to deliver some or all of the
intervention. Finally, all studies indicated their coaches were trained, but no studies provided replicable training methods.

Conclusion: The majority of these interventions did not show efficacy, which may have been driven in part by small sample
sizes and study design challenges, such as lack of theoretical framework, primary outcomes, and active comparators. In
addition, the efficacy of even well-designed peer coaching interventions can be limited by poor implementation
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Table 1. Inclusion and Exclusion Criteria for Studies Included in this Review

Figure 1. Flow Diagram for Studies Included in this Review
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methodology. The future of peer coaching interventions in the field of rheumatology will depend on having well-designed
investigations informed by the principles of behavioral modification and implementation science. Recruitment of diverse
populations, as well as of peer leaders with RMD will also be essential.

Table 2. Characteristics of Studies Included in This Review
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Background/Purpose: Patients with inflammatory/autoimmune rheumatic and musculoskeletal diseases (I-RMDs) were
excluded from SARS-CoV-2 vaccination development programs. Therefore, concerns regarding the safety and effective-
ness of SARS-CoV-2 vaccines in this population arose. Previous reports capturing a wide range of I-RMDs have been reas-
suring [1], but more granular data on specific conditions is desirable.

We aim to describe adverse events (AEs) in the most common inflammatory joint diseases (IJD), namely rheumatoid arthritis
(RA), axial spondyloarthritis (axSpA), psoriatic arthritis (PsA), other peripheral spondyloarthritis (pSpA), and gout/other crystal
arthritis (CA), in comparison with a group of patients with non-inflammatory rheumatic and musculoskeletal diseases
(NI-RMDs).

Methods: Physician-reported registry of RMDs patients vaccinated against SARS-CoV-2. From 5 February 2021 to 3March
2022, data were collected on demographics, vaccination, RMD diagnosis, immunomodulatory/immunosuppressive treat-
ments and both early AEs and AEs of special interest. Data were analyzed descriptively.
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Results: A total of 7625 patients from 31 different countries were included: 6870 with IJD (63.9% female, mean age
58.8 years), namely 3639 with RA, 1680 with axSpA, 1205 with PsA, 220 with pSpA and 126 with CA, and 755 with NI-
RMDs (83.2% female, mean age 68.5 years). Main results are presented on Table 1. Most patients received a full scheme
of vaccination (IJD: n=5964, 86.8%; NI-RMDs: n=612, 81.1%), and the most commonly administered vaccine was Pfizer/
BioNTech (first dose: IJD n=4385, 63.8%; NI-RMDs n=534, 70.7%). AEs were observed less frequently in IJD than in NI-
RMDs, including early AEs (vaccine reaction) (IJDs: n=3743, 54.5%; NI-RMDs: n=543, 71.9%) and AEs of special interest
(IJDs: n=129, 1.9%; NI-RMDs: n=57, 7.5%). The pSpA group was an exception, presenting a higher rate of early AEs
(n=185, 84.1%) and AEs of special interest (n=13, 5.9%). The overall rate of serious AEs was very low (IJD: n=22, 0.3%;
NI-RMDs: n=19, 2.5%), and similar across IJDs. The serious AE included events of arrythmia, coronary heart disease, syn-
copes, arterial hypertension, telogen effluvium, eczema/rash, erythema nodosum, gengivitis, abdominal pain, lymphade-
nopathy, dyspnoea, pharyngitis exacerbation of asthma, thoracic pain, pulmonary embolism, herpes zoster and shingles.
The registry being mainly dedicated to inflammatory RMDs, there was probably a bias favoring registration pf patients with
mechanical RMDs having had AE. No deaths were reported and most patients recovered from the AE without sequelae.

Conclusion: Serious AEs were infrequently reported in patients with RA, PsA, axSpA, pSpA and CA. The safety profile of
SARS-CoV-2 vaccines in patients with IJDs is reassuring.

Disclosure: A. Martins Fernandes, None; J. Gomez-Puerta, GSK, Galapagos, Pfizer, Janssen, Sanofi, AbbVie, Bris-
tol Myers Squibb, Lilly, Novartis, MSD, Roche; J. Sarmiento-Monroy, None; S. Lawson-Tovey, None; K. Hyrich,
AbbVie/Abbott, Pfizer, Bristol-Myers Squibb(BMS); L. Gossec, Amgen, Lilly, Pfizer, Sandoz, UCB Pharma, AbbVie,
Bristol Myers Squibb, Gilead, Janssen, Novartis, Samsung Bioepis, Sanofi-Aventis, Galapagos, GlaxoSmithKlein
(GSK), Celltrion, MSD; L. Carmona, None; A. Strangfeld, AbbVie/Abbott, Merck/MSD, Roche, Bristol-Myers
Squibb(BMS), Pfizer; E. Mateus, None; A. Rodrigues, None; E. Hachulla, GlaxoSmithKline, Johnson & Johnson,
Roche-Chugai, CSL Behring, Bayer, Boehringer Ingelheim, Sanofi-Genzyme; M. Mosca, None; P. Durez, AbbVie,
Galapagos, Lilly; B. Raffeiner, None; N. Roux, None; V. Eric, None; O. Brocq, None; J. Zepa, AbbVie/Abbott,

Table 1 Adverse events in patients with most common inflammatory joint diseases and non-inflammatory rheumatic andmusculoskeletal diseases
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Novartis, Janssen, AstraZeneca; I. Bulina, AbbVie/Abbott, AstraZeneca, Janssen, Novartis; E. Strakova, None;

V. Mlynarikova, None; E. Šteňov�a, None; M. Soubrier, None; X. Mariette, AstraZeneca, Bristol Myers Squibb, Gala-
pagos, GSK, Novartis, Pfizer; P. Machado, AbbVie/Abbott, Eli Lilly, UCB, Novartis, Orphazyme, Galapagos.
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Background/Purpose: The disease burden of female gout has increased in recent years.1 However, there remains a pau-
city of data on female gout, despite it being more frequently associated with key cardiovascular risk factors compared with
male gout.2,3 Among men, gout is independently associated with increased risk of mortality and coronary heart disease
(CHD) in prospective cohort studies where relevant lifestyle and other risk factors were accounted for; 4 no equivalent quan-
titative data are available among women. Thus, we sought to prospectively examine the impact of gout on risk of all-cause
and cardiovascular deaths among women.

Methods: The Nurses’ Health Study (NHS) is an ongoing longitudinal cohort study in which female nurses in the
United States completed detailed mailed questionnaires at baseline and every two years thereafter. We prospectively exam-
ined the association between gout and CHD status at baseline and during the follow-up period and the risk of all-cause, car-
diovascular disease (CVD), and CHD mortality using Cox proportional hazards regression models adjusting for covariates
such as age, menopausal status, hormone replacement therapy use, history of hypertension, hypercholesterolemia, or
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diabetes, aspirin or diuretic use, tobacco use, body mass index (BMI), and physical activity. Response rates to questionnair-
es have exceeded 90% of eligible person-time in the NHS. Cause of death was determined using death certificates, medical
records, and autopsy results, and classified using International Classification of Diseases codes.

Results: The analysis included 116,352 women without gout and 2,058 women with gout at baseline. Women with gout
tended to have higher mean age and BMI, as well as higher prevalence of hypertension, hypercholesterolemia, and diabetes
compared to those without gout across both strata of baseline CHD status (Table 1). During 34 years of follow-up, we doc-
umented 49,716 deaths from all causes, including 11,376 deaths from cardiovascular disease (CVD) and 4,243 from CHD.
Compared to women without CHD or gout at baseline, the multivariate relative risk (RRs) of all-cause deaths were 1.28 (95%
CI, 1.21 to 1.63), 1.29 (1.24 to 1.35), and 1.52 (1.30 to 1.78) among those without CHD/with gout, with CHD/without gout,
and with CHD/with gout at baseline, respectively (Figure 1). The corresponding RRs based on gout status at baseline and
updated during follow-up were 1.21 (1.16 to 1.27), 1.38 (1.35 to 1.41), and 1.62 (1.53 to 1.71), respectively. Compared to
women without CHD or gout at baseline, the RRs of all CVD deaths were 1.33 (1.19 to 1.48), 1.87 (1.76 to 2.02), and
2.08 (1.63 to 2.65) among those without CHD/with gout, with CHD/without gout, and with CHD/with gout at baseline,
respectively (Figure 1).

Conclusion: These prospective data indicate that women with gout have a higher risk of all-cause mortality, which is primar-
ily driven by higher risk of CVD deaths. These results support that more intensive cardiovascular risk factor modification spe-
cifically focused on women with gout is indicated to curtail the rising morbidity and mortality associated with gout worldwide.

References:

1. Xia et al., PMID 31624843
2. Puig et al., PMID 2012455
3. Harrold et al., PMID 16644784
4. Choi et al., PMID 17698728

Disclosure: C. Yokose, None; n. mccormick, None; n. lu, None; a. johi, Regeneron; G. Curhan, OM1, UpToDate,
Decibel Therapeutics, AstraZeneca, Allena, Shire/Takeda, Orfan; H. Choi, Horizon, Allena, LG, Protalix.
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Background/Purpose: There has been increasing interest in diet as a factor that may contribute to the development of
rheumatoid arthritis (RA). There is limited and somewhat contradictory information on the impact of dairy products in this
context. The purpose of this study was to investigate the relation between intake of various dairy products and the risk of
RA in a nested case-control study.

Methods: Participants in a population-based survey conducted in 1991-1996 who were subsequently diagnosed with RA
(from inclusion until December 2016) were identified through register linkage and validated in a structured review of case
records. Four controls for each validated case, matched for sex, year of birth, and year of inclusion, were selected from
the study cohort. The controls were alive and free of RA when the index person was diagnosed with RA. At inclusion in
the survey, diet was assessed using a modified diet history method, consisting of a seven-day food record, a food question-
naire, and a structured interview. Reported intakes of dairy products were divided into groups based on quartiles, with the
lowest quartile set as the reference in all analyses. Based on conditional logistical regression, including adjustments for total
energy intake and for potential confounders that have been associated with diet and RA (i.e. current smoking, physical activ-
ity and alcohol intake), odds ratios (ORs) for RA were estimated, with 95% confidence intervals (CI). Potential misreporters of
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total energy intake were excluded. Assessed types of dairy products included regular (non-fermented) milk, fermented milk,
cream, cheese, and butter.

Results: There were 305 incident cases of RA (76 % females, 67 % anti-citrullinated protein antibody and/or rheumatoid
factor positive, mean age 68.9 years at onset and mean duration of 12 years from screening to RA diagnosis). The group
with highest intake of regular milk ( >398 g/day) had a significantly increased risk of RA (multi-adjusted OR 1.86; 95% CI
1.08-3.22). High intake of cheese with >11% fat ( >56 g/day) was inversely associated with risk of RA (adjusted OR 0.53;
95% CI 0.31-0.92) and a trend of lower risk across quartiles of cheese intake was observed. Intake of cream, fermented milk
or butter did not have a significant impact on the risk of developing RA. Associations for intakes of cheese and regular milk
with the risk of RA remained significant in multivariable analysis, including both exposures (Table 1).

Conclusion: High intake of regular milk appears to increase the risk of RA, whereas high intake of cheese may reduce the
risk. Potential explanations for these patterns include differential effects of dairy product depending on the extent of process-
ing and fermentation, that may affect the gut microbiota and modulate the risk of developing RA.

Disclosure: C. LIndegren, None; E. Sonestedt, None; E. Rydell, None; L. Arvidsson, None; U. Bergström, None;
C. Turesson, AbbVie/Abbott, Nordic Drugs, Bristol-Myers Squibb(BMS).
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Background/Purpose: Knee osteoarthritis (KOA) is a chronic long-term condition that results in pain, disability and reduced
quality of life. Over 13 million US adults 45 years and older have symptomatic KOA, more than 50% of whom have significant
functional limitation. Increasing physical activity is an effective, but underutilized treatment for the symptoms and functional
limitations associated with KOA. There is limited data on the impact of interventions to improve physical activity behavior
of persons with KOA and identifying predictors for success. This study provides an opportunity to assess persons who have
undergone interventions focused on physical activity behavior for KOA and to determine which factors would contribute to
success in these persons. For purposes of this study, success is defined as increase in weekly objectively measured mod-
erate to vigorous physical activity (MVPA) by 30 minutes shown in previous studies to be greater than the measurement error
of accelerometer assessment of MVPA.

Methods: This was a nested case control study conducted using the Improving Motivation for Physical Activity in Arthritis
Clinical Trial (IMPAACT) study dataset, examining baseline variables that predicted success at follow-up. Analysis was
restricted to the 116 participants with KOA who had 2 or more follow-up visits.

3473



We identified succeeders at each follow-up visit (3 months, 6 months, 1 year) as those who gained 30 or more minutes/week
in moderate-to-vigorous physical activity (MVPA) over baseline. Persistent success was defined as an increased MVPA by at
least 30 minutes over baseline at more than 50% of the follow-up assessments.

Baseline exposure variables assessed were age (less or greater than 65 years), sex, race and ethnicity, years of education,
BMI, SF 36 mental health score (below or above median), WOMAC Pain (below or above median), and study intervention
arm (motivational interviewing and physician advice vs physician advice alone).

Table 1: Baseline Characteristics

Table 2: Odds ratio (95% confidence intervals) of persistent response (vs. occasional response or non-response) from logistic regression models
(n=116 participants)
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Descriptive statistics were reported by outcome group (succeeders vs non-succeeders) for baseline demographics and clin-
ical characteristics: frequencies (percentages) for categorical variables; mean (± standard deviation) for continuous variables;
and median (interquartile range) for skewed or count variables.

Logistic regression models were fitted with persistent success of behavioral intervention as the outcome. Odds ratios and
95% confidence intervals were reported to summarize logistic regression findings.

Results: Younger persons with KOA have greater odds of improving their physical activity behavior via behavioral interven-
tion than older persons. There are non-statistically significant trends indicating that persons with KOA who are white, longer
educated, with better mental health and less knee pain have greater odds of responding to behavioral interventions to
improve physical activity.

Conclusion: Physical activity behavioral interventions similar to those delivered in IMPAACT should target younger persons
with KOA.

Disclosure: L. Jayaram, None; j. song, None; P. Semanik, None; D. Pinto, None; L. Ehrlich-Jones, Zimmer-Biomet;
L. Muhammad, None; A. Chang, None; R. Chang, None.

Abstract Number: 1760

Diagnoses Rates in Rheumatoid Arthritis, Psoriatic Arthritis and Systemic
Lupus Erythematosus Patients During COVID-19

W. Cliff Rutter, Will Cavers, Jean Park, Elisea Avalos-Reyes and Kjel Johnson, CVS Health, Lincoln, RI

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: (1750–1786) Epidemiology and Public Health Poster III
Session Type: Poster Session D
Session Time: 1:00PM–3:00PM

Background/Purpose: COVID-19 is of particular concern to patients with autoimmune rheumatic diseases such as rheu-
matoid arthritis (RA), psoriatic arthritis (PsA) and systemic lupus erythematosus (SLE). Previous literature has shown that
cancer screening visits decreased during the COVID-19 pandemic; however, no literature exists that examines the rates of

Monthly incidence rates
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new RA, PsA or SLE cases. The objective of this study is to demonstrate the changes in the identification of these diseases
during the pandemic.

Methods: This was a retrospective cohort study of Fully Insured Commercial and Medicare patients in a large health plan
without a diagnosis of RA, PsA or SLE at the start of the study. Patients were included if they had continuous eligibility for
the 12 months prior to study initiation through the end of the study period. Patients were followed from 3/1/2019 through
2/28/2021 and were considered a case on the first visit for RA (ICD-10 code M05.X or M06.X), PsA (ICD-10 codes
L40.5X) or SLE (ICD-10 codes M32.X). Patients were excluded if their first visit occurred prior to 3/1/2019. Incidence rates
were examined between the pre-COVID (3/1/2019-2/29/2020) and COVID (3/1/2020-2/28/2021) periods and monthly.
Incidence rate differences (IRD) and ratios (IRR) were calculated for the pre-COVID and COVID comparison. P-values
< 0.05 were significant.

Results: Of the 1,714,867 patients included, 20,384 (1.2%) were diagnosed with RA, PsA or SLE in the two-year study.
More patients were diagnosed in the pre-COVID period compared to the COVID period (7.72 [7.59-7.85] cases/1,000
patients vs. 4.2 [4.1-4.3] cases/1,000 patients, p< 0.0001; IRD 3.52 [3.36-3.68], p< 0.0001; IRR 1.84 [1.79-1.89],
p< 0.0001). Results for each disease state were similar to the overall finding (RA: 5.8 [5.68-5.91] cases/1,000 patients
vs. 3.21 [3.13-3.3] cases/1,000 patients, p< 0.0001; IRD 2.58 [2.44-2.73] cases/1,000 patients, p< 0.0001; IRR 1.8
[1.74-1.86], p< 0.0001; PsA: 0.93 [0.89-0.98] cases/1,000 patients vs. 0.44 [0.41-0.47] cases/1,000 patients,
p< 0.0001; IRD 0.5 [0.44-0.55] cases/1,000 patients, p< 0.0001; IRR 2.13 [1.95-2.33], p< 0.0001; SLE: 1.03 [0.98-1.1]
cases/1,000 patients vs. 0.56 [0.52-0.59] cases/1,000 patients, p< 0.0001; IRD 0.47 [0.41-0.53] cases/1,000 patients,
p< 0.0001; IRR 1.85 [1.71-2], p< 0.0001). Monthly incidence rates were similarly higher in the pre-COVID period (mean
[SD]: 6.46 [2.64] cases/1,000 patients vs. 3.51 [0.60] cases/1,000 patients; p=0.001); however, this was driven by higher
incidence rates in the first six months of the study period and possibly influenced by our lookback period (Figure 1). Similar
results were seen in the disease-specific monthly rates.

Conclusion: RA, PsA and SLE diagnoses were significantly reduced in the 12 months after the onset of the COVID-19 pan-
demic compared to the preceding 12-month period individually and as a composite. Higher rates in the first six months of
the study period may have influenced the observed annual incidence rates. Further evaluations of the incidence data are
warranted.

Disclosure: W. Rutter, CVS Health; W. Cavers, CVS Health, Amedisys Inc., Baxter International, Conmed Corp;
J. Park, CVS Health; E. Avalos-Reyes, CVS Health, Novartis, Pfizer, Moderna, Johnson & Johnson, AstraZeneca,
GlaxoSmithKlein(GSK), Viatris; K. Johnson, CVS Health, IQVia.
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Background/Purpose: Previous studies suggest that seropositive and seronegative rheumatoid arthritis (RA) patients may
respond differently to disease-modifying anti-rheumatic drugs (DMARDs). However, little is known about variation in treat-
ment strategies between seropositive and seronegative RA patients in routine care. We aimed to examine the patterns of
DMARD treatment among RA by serostatus in a real-world setting.

Table 1. Patient Characteristics by DMARD Groups csDMARD = conventional synthetic disease modifying anti-rheumatic drugs; DMARD = dis-
ease modifying anti-rheumatic drugs; IL = interleukin; JAK = Janus kinase; TNF = tumor necrosis factor alpha;

Figure 1. One-year treatment patterns of DMARD initiators among patients with rheumatoid arthritis, stratified by serostatus csDMARD = conven-
tional synthetic disease modifying anti-rheumatic drugs; DMARD = disease modifying anti-rheumatic drugs; IL = interleukin; JAK = Janus kinase;
TNF = tumor necrosis factor alpha.
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Methods: Using Optum Clinformatics® Data Mart (01/01/2004 - 03/31/2021) that includes results for outpatient laboratory
tests, we identified new users of conventional synthetic DMARDs (csDMARDs), tumor necrosis factor-alpha inhibitors (TNFi,
i.e., adalimumab, certolizumab pegol, etanercept, golimumab, infliximab), abatacept, interleukin (IL)-6 inhibitors
(i.e., sarilumab, tocilizumab), and Janus kinase inhibitors (JAKi, i.e., tofacitinib). Dispensing of the first-ever DMARD was
defined as the index date. TNFi, abatacept, IL-6 inhibitor, and JAKi users were allowed to have prior csDMARDs. Eligible
subjects were required to 1) have ≥2 RA diagnostic codes separated by 7-365 days before the index date, 2) have
≥365 days of continuous enrollment within 1 year before and after the index date, and 3) be ≥18 years old. To assess the
serostatus, we further restricted to patients who had rheumatoid factor (RF) or anticitrullinated protein antibody (ACPA)
results or International Classification of Diseases Tenth Version (ICD-10) code of M05*/M06.0* any time prior to the index
date. The primary outcome of interest was the treatment patterns during 1-year after the initiation of DMARD. If a patient
continuously used the index DMARD (with a 60-day gap) and did not receive any other DMARDs, the patient was defined
as “persistent user”. “Non-persistent users” were those who discontinued their index DMARD before the end of follow-
up. “Switchers” were defined as those having initiated other biologics or JAKi during the follow-up. A multivariable logistic
regression model was conducted to estimate the adjusted odds ratio (aOR) of treatment persistence vs. discontinuation/
switching for seropositive compared to seronegative patients.

Figure 2. Crude and adjusted* Odds Ratio (95% CI) of Treatment Persistence Vs. Non-Persistence or Switching Among Seropositive
Vs. Seronegative Patients *Adjusted for index DMARD category (csDMARD, TNFi, abatacept, IL-6 inhibitor, JAK inhibitor; in the overall cohort
only), region, sex, index calendar year, age, alcohol abuse, smoking status, obesity, hypertension, hyperlipidemia, coronary artery disease, heart
failure, stroke or transient ischemic stroke, venous thromboembolism, diabetes, inflammatory bowel disease, interstitial lung disease, psoriasis,
chronic obstructive pulmonary disease, asthma, hepatitis, liver disease, renal failure, hospitalized infection, cancer, herpes vaccination, influenza
vaccination, pneumonia vaccination, Charlson comorbidity score, frailty index, medication use (i.e., anti-hypertensives, anticoagulants, antidepres-
sants, anti-diabetics, lipid lowering drugs, non-selective anti-inflammatory drugs, selective cyclooxygenase-2 inhibitors, opioid, number of any
hospitalization, number of primary care physician visit, number of rheumatologist visit, number of unique prescription drugs, ordered laboratory
tests (c-reactive protein, erythrocyte sedimentation rate, cholesterol test). csDMARD = conventional synthetic disease modifying anti-rheumatic
drugs; IL = interleukin; JAK = Janus kinase; TNF = tumor necrosis factor alpha.
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Results:We identified a total of 35429 RA patients: 60% seropositive and 40% seronegative. There were 65.3% csDMARD,
28.2% TNFi, 2.8% abatacept, 1.2% IL-6 inhibitor, and 2.5% JAK inhibitor initiators (Table). The mean age was 60 years old,
and 75.9% were female. Within each DMARD group, seropositive patients were 57% in csDMARD, 62.7% in TNFi, 71.0% in
abatacept, 74.4% in IL-6 inhibitor, and 80.1% in JAKi. Seropositive patients had a slightly higher proportion of persistence
compared to seronegative patients (Figure 1). After adjusting for potential confounders, we observed aOR of 1.11 (95%
CI: 1.01, 1.21) of treatment persistence for seropositive compared to seronegative patients (Figure 2).

Conclusion: Among RA patients who newly initiated a DMARD, seropositive patients had a modest increase in treatment
persistence compared to seronegative patients. Further studies are necessary to examine whether the clinical effectiveness
of different DMARDs varies based on seropositivity.

Disclosure: Y. Jin, None; J. Liu, None; R. Desai, Bayer, Vertex, Novartis; S. Kim, Pfizer, AbbVie/Abbott, Roche,
Bristol-Myers Squibb(BMS).
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Background/Purpose: COVID-19 can cause autoantibody signatures in severely ill patients, and widespread emerging
post-acute sequelae of SARS-CoV-2 (PASC) share many symptoms consistent with rheumatologic involvement (medRxiv
2021.09.21.21263845). Any impact on diagnosis or monitoring of rheumatological diseases has yet to be determined with
a retrospective review of clinical laboratory results. This study investigated the potential impact of COVID-19 surges on auto-
immune connective-tissue disease biomarkers. We measured a clinical diagnostic multianalyte assay panel (MAP), which
includes cell-bound complement activation products (CB-CAPs) and numerous auto-antibodies, in a large number of sam-
ples collected throughout the United States.

Methods: Clinical autoimmune diagnostic tests were performed in Exagen Inc’s clinical laboratory. Data were assembled
from between the summer of 2019 and November 2021 and were grouped by United States census region to align any
changes in biomarkers levels with well described COVID-19 waves (e.g. Winter 2020-21). Pre-COVID and COVID-era pos-
itivity rates were interrogated on individual MAP components (B-cell and erythrocyte CB-CAPs (BC4d and EC4d, respec-
tively), anti-nuclear antibodies (ANA), anti-double-stranded DNA (dsDNA) anti-Smith antibodies, and several specificity
components), the entire MAP, and other auto-antibody tests. F-tests were performed to describe variance, and p-values
were determined by two-tailed t-test.

Results: In all, over 250,000 CB-CAP and MAP determinations were analyzed; approximately 37.5% of the results collected
before March 2020, and the remaining 62.5% collected between March 2020 and November 2021. BC4d and EC4d
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showed no significant difference between pre-COVID-19 and COVID-19-era positivity rates (Figure 1a and b). MAP positivity
also did not significantly change through the pandemic (Figure 1c). Two autoantibodies previously described in severe
COVID-19 patients, anti-beta-2-glycoprotein IgG and anti-rheumatoid factor IgM, show population-wide increases in posi-
tivity in late summer (for anti-B2GP IgG) and late fall (anti-RF IgM), concurrent with the increase in transmission that occurred
during the 2nd and 3rd wave of virus (Figure 2).

Conclusion: We have shown that CB-CAPs positivity was stable pre- and post-SARS-CoV-2 vaccination rollout (Rudolph
et al., ACR 2021). Here, we evaluated whether the COVID-19 pandemic influenced CB-CAPs, MAP, or autoantibody posi-
tivity. While we do not know how many patients have had COVID-19, or the vaccine, given the incidence of the SARS-
CoV-2 virus and the large population for whom the MAP test was ordered, there is likely significant overlap between groups.
As such, were infection to COVID-19 to lead to elevated CB-CAPs, we would expect an increase to be reflected in our data.
However, CB-CAPs and MAP positivity rate has remained similar prior to and throughout the pandemic. Some autoanti-
bodies did show increased positivity during the large 3rd wave (Nov 2020 – Feb 2021) of the COVID-19 pandemic in agree-
ment with serology described in acute and some PASC patients. However, attributing these changes to COVID-19 infection
would require a chart review undertaking.

Figure 1) Cell-bound complement activation product (CB-CAPs) and multi-analyte panel (MAP) positivity rates are not impacted by the COVID-19
pandemic. Positivity rates of B-cell (a) and erythrocyte- (b) bound C4d (measured by flow cytometry, positive results defined by net MFI > 14 for
EC4d, and net MFI > 60 for BC4d) was not significantly impacted by the COVID-19 pandemic among rheumatology patients tested at our central
laboratory. Positivity rates of our mutli-analyte panel (MAP, described in Putterman C, et al. Lupus Science & Medicine. 2014) was also not signif-
icantly impacted by the COVID-19 pandemic among this cohort (c). Significance was defined by a p-value < 0.01 using two-tailed t-test (homosce-
dastic for equal variance, heteroscedastic for unequal variance).
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Department I, Bochum, Germany, 10Rheumazentrum Ruhrgebiet Herne, Herne, Germany

Figure 2) Increase in anti-beta-2-glycoprotein IgG and anti-rheumatoid factor IgM positivity between late-2020 and early-2021. Anti-rheumatoid
factor (RF) IgM and anti-beta-2-glycoprotein (B2GP) IgG show increases of greater than 2 standard deviations over the pre-COVID assay positivity
mean centered around the large 3rd COVID wave towards the end of 2020.
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Background/Purpose: The interplay between humoral and cellular response after vaccination against SARS-CoV-2 in
patients (pts.) with autoimmune inflammatory rheumatic diseases (AIRD) remains unknown. To investigate the impact of dif-
ferent immunosuppressive therapies on the development of humoral and cellular immune responses to full 2-dose SARS-
CoV-2 vaccination in AIRD pts. with stable low disease activity.

Methods: The immune reactivity to COVID-19 vaccination was investigated in a prospectively recruited AIRD cohort with
rheumatoid arthritis, axial spondyloarthritis or psoriatic arthritis which received a therapy with IL-17i, TNFi, JAKi or MTX
(alone or in combination). Almost all patients received mRNA-based vaccine, only 4 patients had a heterologous scheme.
Anti-spike(S) antibodies(ab.) and sera neutralizing capacity (neutralization dilution 50; ND50) were measured 4 weeks after
the first (prime+4w) and 4 weeks after the second vaccination (boost+4w). Vaccine-specific cellular immunity was evaluated
by quantifying expression of activation markers on T cells as well as their production of key cytokines, at prime+4w and
boost+4w.

Results: Overall, a total of 92 pts. were included in the final cohort. 31 (33.7%) pts. were on TNFi, 24 (26.1%) on IL-17i,
24 (26.1%) on JAKi, each group encompassing pts. receiving drug inhibitors alone or in combination with MTX.13 (14.1%)
were treated with MTX alone. The median time between the vaccination and blood sampling was 31 [IQR: 28-34] days after
prime+4w and 28 [IRQ: 28-28] days after boost+4w. Although at prime+4w only 34/90 (37.8%) of pts. presented neutraliz-
ing ab., the majority (86/91, 94.5%), developed them at boost+4w. The highest neutralization titer developed the pts. on IL-
17i both at prime+4w (74 [IQR: 13-91]) and boost+4w (798 [IQR: 511- 1344]), while no statistically significant differences
were found in the neutralization titer at boost+4w for the TNFi, JAKi, and MTX groups: 207 ND50 [IQR: 120-576],
319 [IQR: 133-461] and 749 [IQR: 264-1920], respectively. 81/90 (90.0%) pts. developed IgG ab. against SARS-CoV-2
S-protein at prime+4w and 91/92 (98.9%) at boost+4w. Pts. receiving IL-17i developed higher ab. titers (8295 U/mL [IQR:
4586-11,237]) compared to the other three groups: JAKi (4405 U/mL [IQR: 1436-7265], TNFi (2313 [IQR: 1156-3630]
U/mL) and MTX (2010 U/mL [IQR: 693-9254]). Neutralization capacity correlated well with the titer of anti-S ab. at both time-
points. Coadministration of biologic/tsDMARDs and MTX led to lower titers compared to biologic/tsDMARDs monotherapy.
All therapies left frequencies of CD154+CD137+ CD4+ T cells and CD137+ CD8+ T cells at prime+4w and boost+4w
unchanged. Polyfunctionality and T cell cytokine profiles across therapies did not significantly vary at boost+4w.

Conclusion: Even after insufficient seroconversion for neutralizing capacity and ab. response against SARS-CoV-2 S-
proteins between pts. of different mod of action agents, particularly for MTX and JAKi after first vaccination, a second vacci-
nation covered almost all pts. regardless of DMARDs therapy, with better outcomes in those on IL-17i. T cell immunity
revealed similar frequencies of activated T cells in all modes of action after the second vaccination.
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Figure 1: Serological immune responses and neutralization titers against SARS-CoV-2 wild variant in time and by different therapies Neutralization
titers (ND50) against SARS-CoV-2 in plasma A) SARS-CoV-2 neutralization antibodies at boost+4w for all four groups of patients on monotherapy
B) Comparison between SARS-CoV-2 neutralization antibodies at boost+4w for all four groups of patients on monotherapy (unfilled plots) and
combination therapies (filled colored plots) C) Kinetic of SARS-CoV-2 neutralization antibodies for all four groups of patients on monotherapy with
IL17i, TNFi, JAKi and MTX. Serological immune responses against SARS-CoV-2 D) Spike-specific IgG titers at boost+4w for all four groups of
patients on monotherapy E) Comparison between spike-specific IgG titers at boost+4w for all four groups of patients on monotherapy (unfilled
plots) and combination therapies (filled colored plots) F) Correlation of spike-specific IgG titers and SARS-CoV-2 neutralization antibodies at
prime+4w G) Correlation of spike-specific IgG titers and SARS-CoV-2 neutralization antibodies at boost+4w. The box plots indicate the 75th,
50th, and 25th quantile, and the whiskers have a maximum length of 1.5 times the interquartile range. Each point represents individual values,
small triangles represent the additional patients on combination therapy. The following number of patients are presented: IL17i (n=19 prime+4w
and n=18 boost+4w), TNFi (n=27 prime+4w, n=27 boost+4w), JAKi (n=18 prime+4w, n=18 boost+4w) and MTX (n=11 prime+4w, n=13
boost+4w), IL17i/MTX (n=5 boost+4w), TNFi/MTX (n=4 boost+4w), JAKi/MTX (n=6 boost+4w). ND50=50% inhibitory dilution. U/ml=units/mililiter.
IL=interleukin. TNF=tumor necrosis factor. JAK= Janus kinase inhibitor. MTX=methotrexate. ρ=Spearman’s correlation coefficient.
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Figure 2 Memory phenotype of activated cells is perturbed by different therapies: PBMCs were stimulated with peptides spanning the SARS-
CoV-2 Spike-protein and activated cells were evaluated by multiparametric flow cytometry. Phenotype of CD4+ T cells reactive to SARS-CoV-2
S-protein A) Memory/Naive phenotype of SARS-CoV-2 Spike-reactive CD4+ T cells at boost+4w. Naïve (CD45RA+CCR7+), central memory
(CM; CD45RA–CCR7+), effector memory (EM; CD45RA–CCR7–), and EM expressing CD45RA (TEMRA; CD45RA+CCR7–). Phenotype of
CD8+ T cells reactive to SARS-CoV-2 S-protein B) Memory/Naive phenotype of SARS-CoV-2 Spike-reactive CD8+ T cells at boost+4w. The cell
populations are defined as for A) C-D) Frequency of the cytokines IL-2, IFN-γ, TNF and GrB for SARS-CoV-2 Spike-reactive CD4+ (C) CD8+ (D) T
cells at boost+4w. E-F) Boolean combinations of assayed cytokines for CD4+ and CD8+ T cells. The box plots indicate the 75th, 50th, and 25th
quantile, and the whiskers have a maximum length of 1.5 times the interquartile range. Each point represents a patient. IL=interleukin. TNF=tumor
necrosis factor. JAK= Janus kinase inhibitor. MTX=methotrexate. Gr= granzyme

3484



Disclosure: I. Andreica, None; A. Blazquez-Navarro, None; J. Sokolar, None; M. Anft, None; U. Kiltz, AbbVie,
Amgen, Biogen, Fresenius, GSK, Hexal, Novartis, Pfizer, Biocad, Lilly, Grünenthal, Janssen, MSD, Roche, UCB;
S. Pfaender, None; E. Vidal Blanco, None; T. Westhoff, None; N. Babel, None; U. Stervbo, None; X. Baraliakos,
AbbVie, Lilly, Galapagos, MSD, Novartis, Pfizer, UCB, Bristol-Myers Squibb, Janssen, Roche, Sandoz, Sanofi.

Abstract Number: 1764

Utilization of Electronic Health Record Data to Evaluate the Impact of
Urban Environment on Risk of Systemic Lupus Erythematosus Symptoms

Janet Song1, Noah Forrest1, Kathleen Mittendorf2, Wei-Qi Wei2, Leah Kottyan3, Rosalind Ramsey-Goldman1, Theresa
Walunas1 and Abel Kho1, 1Feinberg School of Medicine, Chicago, IL, 2Vanderbilt University Medical Center, Nashville, TN,
3Cincinnati Children’s Hospital Medical Center, Cincinatti, OH

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: (1750–1786) Epidemiology and Public Health Poster III
Session Type: Poster Session D
Session Time: 1:00PM–3:00PM

Table 1. Demographics, comorbidities and therapy for all patients RA: rheumatoid arthritis, axSpA: axial spondyloathritis, PsA: psoriatic arthritis,
GC: glucocorticoid, mg: milligram, IL: interleukin, i: inhibitor, MTX: methotrexate: TNF: tumor necrosis factor, JAK: janus kinase. For quantitative
variables, data are provided as median [IQR], while for categorical variables the count (% frequency) is provided
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Background/Purpose: Systemic Lupus Erythematosus (SLE) has a complex and poorly understood etiology and is difficult
to diagnose due to its varied presentation across many organ systems. While we know genetic factors and environmental
exposures contribute to SLE development, there is still much variability not explained by genetics or exposures. Socioeco-
nomic factors such as race have also been shown to affect the prevalence of SLE. We aim to evaluate measures of social
determinants of health (SDOH) and environmental factors that contribute to the risk of SLE symptomatology.

Methods: Electronic medical record (EMR) data were derived from select sites participating in a large NIH-funded multisite
consortium; these data included demographic and clinical data elements spanning 2000-2020. Geocoding to the level of
census tracts was completed in 2015 using patients’ latest address. Our cohort consisted of all consortium subjects with
geocoded addresses. Cases were defined as patients who satisfied the overall SLICC classification criteria on clinical data
from the EMR. Controls were patients who did not satisfy the overall SLICC criteria (Figure 1). From geocoded addresses,
we imputed the urban or rural status of the patients as a proxy for social and environmental stressors. Race was self-
reported and grouped into White, Black or African American, and Other Non-White. Deprivation was measured by area dep-
rivation index (ADI) that ranged from 0 to 1, with 1 being highest deprivation.1 We used a multivariate logistic regression
model to determine if an individual’s neighborhood urbanicity, race, and neighborhood deprivation are associated with
meeting the overall SLICC criteria, correcting for age, sex, and distance from the hospital.

1. Brokamp C, Beck AF, Goyal NK, Ryan P, Greenberg JM, Hall ES. Material community deprivation and hospital utilization during
the first year of life: an urban population-based cohort study. Ann Epidemiol. 2019;30:37-43.
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Results: In our cohort 1,122 people met the overall SLICC criteria (cases) for SLE whereas 6,650 did not (controls) (Table 1).
Residential distance from the hospital was skewed (skewness 8.17) due to the hospital catchment areas. Every 100 km
increase in distance was associated with a 1.05 increased odds of meeting SLICC criteria (95% CI: [1.03, 1.07]). We found
that patients living in an urban census tract relative to patients in rural census tracts (OR: 1.55; 95% CI: [1.31, 1.85]) and
greater ADI (OR: 1.21 per 0.10 unit increase in index; 95% CI: [1.14, 1.29]) were associated with increased odds of meeting
the overall SLICC criteria relative to a rural census tract. Black or African American race was associated with an increase in
odds (OR: 2.32; 95% CI: [1.81, 2.97]) and Other Non-White patients had an even greater odds of satisfying the SLICC cri-
teria (OR: 5.45; 95% CI: [4.32, 6.87]) compared to White patients (Table 2).

Conclusion: We highlight the importance of measures of SDOH in SLE symptom presentation. Further investigation into
social stressors has the potential to improve understanding of SLE symptom etiology.Demographics of the selected
cohort.Results of multivariate logistic regression for satisfying overall SLICC criteria.

Disclosure: J. Song, None; N. Forrest, None; K. Mittendorf, GE Healthcare; W. Wei, None; L. Kottyan, None;
R. Ramsey-Goldman, None; T. Walunas, Gilead Sciences; A. Kho, Datavant.
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Pons2, Marisa Lorente2, José Antonio Bernal3, Xavier Barber4 and José Alberto Garciía-G�omez4, 1Rheumatology
Department, Hospital Marina Baixa, Villajoyosa, Spain, 2Hospital Marina Baixa, Villajoyosa, Spain, 3Hospital Marina
Baixa (Villajoyosa), Alicante, Spain, 4CIO Miguel Hern�andez University Elche, Alicante, Spain

Flow chart of patients with complete geocoded data and sorting into cases and controls.
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Background/Purpose: Patients receiving treatment with JAK inhibitor drugs (JAKi) have an increased risk of developing
herpes zoster (HZ). A new recombinant vaccine effective against HZ (Shingrix-RV) is current available , with an indication
for patients treated with JAKi

Methods: Retrospective study of the safety in the first 2 weeks after receiving the first dose of the HZ-RV in patients with RA
treated with JAKi, followed up in the Rheumatology Clinic of our center.

The following variables were collected: general information of the patients, type of JAKi and time in treatment; use and dos-
age of DMARDcs drugs and/or corticosteroids; number of vaccines against COVID-19 received and side effects. Regarding
HZ: infection prior to HZ-RV and time elapsed; occurence and type of side effects during the two weeks after vaccination

Results: Of 107 patients on treatment with JAKi, 99 (93%) patients were finally analyzed, and 8 (7%) were removed from the
analysis: 5 patients refused vaccination and 3 had had HZ less than 1 year, before vaccination, being a mean of 36 months in
treatment with JAKi. Twenty-one (20%) patients have had HZ more than a year before vaccination. Twenty-six (26%) had
previously suffered from COVID19. Ninety-four (95%) patients received the first vaccine against COVID19, 91 (92%) the sec-
ond and 84 (85%) patients the third.

Eighty-nine (89%) are female, with a mean age: 61 (SD: 12) years, on JAKi treatment a mean of: 2.2 (SD: 2.6) years. 76 (71%)
patients were treated with baricitinib (2 mg/day dose: 26 [34%] patients; 4 mg/day: 50 [66%] patients), upadacitinib:
28 (26%) and 3 (3%) patients with tofacitinib. Seventy-five (65%) patients were receiving DMARDcs: methotrexate:
46 (70%) with a mean weekly dose: 13 mg, leflunomide: 15 (21%), hydroxychloroquine: 7 (10%), sulfasalazine: 2 (3%).
Forty-three (41%) patients received prednisone: mean daily dose: 4.5 mg (SD: 3.2).

Sixty-five (66%) patients had any side effects: local pain: 61 (94%) patients, fatigue: 16 (25%), arthralgia-myalgia: 9 (14%),
fever-low-grade fever: 8 (12%), headache: 7 (11%), local itching: 3 (5%), gastrointestinal symptoms: 2 (3%) and others in
4 (6%) patients (urinary tract infection, oral ulcer, dizziness, injection site erythema).

Lymphadenopathy, hospital admission or serious secondary effects were not detected in any patient. A flare of RA, early
after vaccination was not detected.

Conclusion: In patients with RA treated with JAKi, evaluated two weeks after receiving the first dose of HZ-RV: 1. Vaccina-
tion is safe. 2. Although 66% of patients have experienced any side effect, these are mild. 3. No flare of RA has been
detected in this early period. 4. No relationship was detected between patients who presented side effects with the
COVID19 vaccine and with HZ-RV.

Disclosure: A. Pons, None; J. Rosas, None; J. Senabre, None; J. Cortés-Quiroz, None; C. Raya-Santos, None;
G. Santos-Soler, None; L. Pons, None; M. Lorente, None; J. Bernal, None; X. Barber, None; J. Garciía-
G�omez, None.
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Background/Purpose: Although various systemic and dermatologic manifestations associated with COVID-19 have been
reported in the literature, investigations of how these manifestations vary by race remain limited. The aim of this systematic
review and meta-analysis is to investigate the epidemiology of systemic and dermatologic manifestations among different
races.

Methods: A search for studies on dermatologic and systemic manifestations associated with COVID-19 that were pub-
lished prior to February 28, 2022, was run on PubMed and Embase in February 2022. Case series and observational studies
were included. Race (Asian, Black, White, American Indian, or Alaska Native, and Native Hawaiian or other Pacific Islander),
and the most common systemic and dermatologic manifestations were extracted. Event rates for each outcome by race
were pooled using a single-arm meta-analysis and the random-effects model to account for heterogeneity.

Results: Nineteen studies were selected for meta-analysis, representing a total number of 2,946 cases. Pooled estimates
for MIS for Black, White, and Asian cases were 28% (95% CI, 18.8-40.7, p=0.001), 40.1% (95% CI, 23.0-60.1, p=0.332),
and 20% (95% CI, 13.2-29.2, p=0.000), respectively. The most common manifestations reported were pyrexia, elevated
inflammatory markers, cardiac dysfunction, and gastrointestinal symptoms. The frequency of elevated inflammatory markers

Figure 1. Meta-Analysis Pooled Event Rate of Cutaneous and Systemic Manifestations by Race. * Denotes a p-value less than 0.05
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within Black cases surpassed White and Asian cases (30.9%, 28.7%, and 19.6%, respectively). Similarly, for cardiac dys-
function, Black cases also exceeded White and Asian cases (38.8%, 25%, 21.2%, respectively). The frequency of pyrexia
reported among Asian and Black cases was similar, exceeding White cases (26.7%, 24.3%, and 15.3%, respectively).
The prevalence of dermatologic manifestations in Black cases was only 4.2% (95% CI, 0.8-19.8, p=0.000) compared to
White and Asian cases, 70.7% (95% CI, 42.9-88.6, p=0.139) and 11.7% (95% CI, 9.0-15.1, p=0.000), respectively.

Conclusion: This meta-analysis and systematic review highlights the discordance in papers published for COVID-19 sys-
temic manifestations compared to dermatologic manifestations among different races. There is a large difference in reported
Black cases of cutaneous lesions compared to White and Asian cases. However, this does not hold true in systemic mani-
festations. Further investigation is needed to determine whether the prevalence of cutaneous manifestations reported in the
literature is accurate. If this prevalence is a result of the difficulty identifying and reporting lesions, Black patients may suffer
from delayed care of treatment.

Disclosure: A. El-Said, None; A. Ahmad, None; M. Valenti, None; N. Shah, None; S. Soto, None; S. Beg, None.
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Background/Purpose: EGPA and HES are rare multisystemic diseases associated with eosinophilia. Robust data on the
epidemiology and treatment of HES and EGPA are scarce. The aim of this study was to describe the epidemiology and treat-
ment of HES and EGPA in Germany by analyzing population-based health claims data.

Methods: The study was conducted with the InGef research database, which contains anonymized data from approxi-
mately 4 million insured persons of 60 German statutory health insurances, representative to the age- and sex-structure of
Germany. The study was designed as a cross-sectional study with an observation period from 2014-2019. An EGPA case
was defined as a diagnosis according to ICD-10-GM code M30.1 (Polyarteritis with lung involvement [Churg-Strauss]),
either as a main- or secondary inpatient diagnosis, or as two verified outpatient diagnoses in different quarters within the
respective study year. In case of verified outpatient diagnoses, a prescription of corticosteroids, cyclophosphamide, ciclos-
porin, rituximab, leflunomide, mycophenolic acid, methotrexate or azathioprine had to be made in at least one of the quarters
in which EGPA was diagnosed. In the same approach, a HES case was defined as a diagnosis according to ICD-10-GM
code D72.1 (Eosinophilia) or D47.5 (Chronic eosinophilic leukaemia [HES]) and in case of outpatient diagnoses, a prescrip-
tion of corticosteroids, immunosuppressive agents (azathioprine, interferon alfa, peginterferon alfa, ciclosporin), hydroxycar-
bamide or imatinib had to be made. Data from the representative sample were extrapolated to the German population.
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Figure 1. Prevalence and incidence of HES and EGPA. (A) Number of prevalent EGPA and HES cases projected to total German population.
(B) Number of incident EGPA and HES cases projected to total German population.

Table 1: Prescribed medications for EGPA and HES patients in 2019
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Results: Projected to the total German population, prevalence of EGPA and HES in 2019 were 3.89 and 10.44, while inci-
dence proportions were 0.75 patients and 3.95 per 100,000 population, respectively. Both prevalence and incidence
increased during the observation period. EGPA prevalence and incidence were higher in females (56% and 64%), while

Table 2: 20 most common comorbid diagnoses according to ICD-10-GM in EGPA and HES patients in 2019
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HES prevalence and incidence proportions were comparable between male and female populations (51% and 49% female).
New EGPA cases were almost exclusively found in patients over 18 years of age. HES incidence proportion was mostly
higher in the younger age groups (e.g., for 2018, patients < 12 years and patients between 12 and < 18 years vs. patients
≥18 years: 4.80 and 4.31 cases vs. 3.38 cases per 100,000 population under risk). The majority of both EGPA and HES
patients was treated with corticosteroids and about a quarter of EGPA patients with azathioprine. Asthma was among the
most frequent comorbidity (EGPA: 70.70%; HES: 54.74% of patients).

Conclusion: To our knowledge, this is the largest study on the epidemiology of patients with EGPA and HES in Germany
reported so far. Although both diseases are rare, prevalence increased continuously in the years 2015-2019. EGPA and
HES were diagnosed more frequently than it was estimated by previous self-reporting registry-based studies. The findings
indicate that in the past epidemiological data of EGPA and HES may have been underestimated but may also reflect
improved diagnostic methods and disease recognition.

Disclosure: B. Hellmich, Amgen, AstraZeneca, Bristol-Myers Squibb(BMS), Chugai, GlaxoSmithKline (GSK), InflaRx,
Merck/MSD, Novartis, Roche, Vifor, AbbVie/Abbott, Boehringer-Ingelheim, Janssen, Pfizer, Phadia; K. Neukirch,
GlaxoSmithKline (GSK); M. Lukas, GlaxoSmithKline (GSK); M. Wernitz, GlaxoSmithKline (GSK); D. Beier, GlaxoS-
mithKline (GSK); D. Häckl, GlaxoSmithKline (GSK).
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Background/Purpose: Delayed diagnosis of inflammatory arthritis (IA), including rheumatoid arthritis (RA), ankylosing spon-
dylitis (AS) and psoriatic arthritis (PsA), is associated with joint damage and disability. Thus, timely rheumatology access is
necessary for favorable disease outcomes. Sex of the patient may influence various aspects of IA including healthcare utili-
zation patterns. Our aim was to compare patterns of musculoskeletal (MSK)-related healthcare utilization before and after
diagnosis of IA between male and female patients.

Methods: We assembled 3 inception cohorts of adult RA, AS and PsA patients diagnosed between April 2010 and March
2017 using health administrative data from Ontario, Canada. Healthcare utilization in terms of visits to physicians for MSK
causes, MSK imaging and laboratory tests was assessed yearly for 3 years before and 3 years after the diagnosis date
and compared between male and female patients. Among individuals ≥ 66 years at the time of diagnosis, dispensation of
rheumatic medications was ascertained. Regression models were used to compare healthcare utilization indicators
between male and female patients after adjusting for socio-demographic factors and comorbidities. Results were reported
as adjusted odds ratios (OR) for female patients compared to males.
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Results: A total of 41,277 patients with RA (69% females), 8,150 patients with AS (51% females) and 6,446 patients with
PsA (54% female) were analyzed. Multi-morbidity, depression and osteoporosis were more common in female patients
and cardiovascular disease in male patients across the 3 cohorts.

Figure 1. Adjusted odds ratios for visits to physicians for MSK reasons for female compared to male patients with IA

Figure 2. Adjusted odds ratios for MSK imaging for female compared to male patients with IA
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Similar trends of sex-related differences were observed in all three IA cohorts. Female patients were more likely to visit family
physicians (OR 1.03 to 1.15) and rheumatologists (OR 1.32 to 2.28) especially in earlier pre-diagnosis periods (Figure 1).
Male patients were more likely to visit the emergency department immediately before diagnosis (OR 0.76 to 0.78). A similar
female predominance was observed in imaging modalities of X-rays (Figure 2) and laboratory tests (OR 1.10 to 2.17) before
diagnosis across the three cohorts.

Dispensation of rheumatic medications showed disease specific findings. Female AS patients were more likely to be dis-
pensed conventional disease modifying anti-rheumatic drugs (csDMARDs) whereas female RA patients had higher odds
for being dispensed NSAIDs and opioid medications. (Figure 3)Conclusion: Female patients with IA have higher MSK-
related healthcare utilization compared with male patients which may indicate sex-related, biological differences in disease
course or gender-related, sociocultural differences in patient behaviour, access to care and interaction with care providers.

Disclosure: S. Tarannum, None; J. Widdifield, None; C. Wang, None; S. Johnson, None; P. Rochon, None; L. Eder,
AbbVie, Lilly, Novartis, UCB, Pfizer.
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Hospital, Telford, United Kingdom, 5Celltrion Healthcare, Incheon, Republic of Korea

Figure 3. Adjusted odds ratios for dispensation of medications for female compared to male older patients with IA (age>65)
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Background/Purpose: The first subcutaneous (SC) formulation of infliximab (IFX) received approval for the treatment of
rheumatoid arthritis (RA), Crohn’s disease (CD), ulcerative colitis (UC), ankylosing spondylitis (AS), psoriatic arthritis (PsA)
and psoriasis (PsO) in adults. Pivotal studies of SC IFX (Westhovens R, 2021; Schreiber S, 2021) demonstrated the efficacy
and safety of switching from IV to SC IFX for patients with RA, UC and CD.
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To improve confidence and uptake for SC IFX, the real-world safety profile continues to be needed. The purpose of the study
is to describe and assess adverse events (AEs) associated with SC IFX and IV IFX in all indications using a pharmacovigilance
database.

Methods: Data on case reports with SC IFX and IV IFX were obtained from the Celltrion’s global safety database (22 Nov
2019 ~ 7 Feb 2022) since the first launch of SC IFX. AEs reported for SC IFX and IV IFX at the primary system organ class
(SOC) level were compared. Disproportionality analysis was conducted. The reporting odds ratio (ROR) and its 95% CI were
calculated.

Results: A total of 24,919 AEs were identified. Of these, 604 (2.4%) events for SC IFX and 24,315 (97.6%) events for IV IFX
were reported (Table 1).

SC IFX was associated with a low reporting of AEs belonging to the SOCs “Infections and infestations”, “Skin and subcuta-
neous tissue disorders“, “Musculoskeletal and connective tissue disorders“, “Respiratory, thoracic and mediastinal disor-
ders“, “Vascular disorders” and “Investigations”.

There was a higher reporting probability of SC IFX versus IV IFX for AEs with the SOCs “General disorders and administration
site conditions” and “Nervous system disorders”. In each SOC, “injection site reaction (ISR)” and “headache” were most
commonly reported. However, most of the AEs were not serious, and no significant difference was found between the
two groups in the reporting frequency of serious adverse events (SAE) in both SOCs.

SC IFX showed a lower reporting probability of SAEs in "infection and infestations" and "Gastrointestinal disorders" versus IV
IFX. For the remainder of SOCs, no substantial differences were observed.

Disproportionality analyses by indications also showed similar trends (Table 2). Overall, the proportion of SAEs reported by
each indication was lower in the SC group (Table 3). The ROR in most SOCs was not significantly different.

Conclusion: In most of the SOCs, the reporting probabilities of AEs and SAEs for SC IFX SC versus IV IFX were found to be
lower or similar. This was similar in the analysis by indication.
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An increased reporting of AEs for SOC “General disorders and administration site conditions” was observed with SC IFX
versus IV IFX, due to the frequent reporting of ISRs in SC IFX. This is expected due to the difference in the route of adminis-
tration, which is consistent with the results of pivotal clinical trials. Serious ISRs were low in both groups.Although the char-
acteristics of patients were not balanced and the number of reports collected in the SC group was relatively small, this real-
world analysis confirms a comparable safety profile of SC IFX and IV IFX in the licensed indications.

Disclosure: X. Baraliakos, AbbVie, Lilly, Galapagos, MSD, Novartis, Pfizer, UCB, Bristol-Myers Squibb, Janssen,
Roche, Sandoz, Sanofi; D. Kyburz, AbbVie/Abbott, Janssen, Eli Lilly, Novartis, Pfizer, Takeda; J. Avouac, Galapagos,
AbbVie, Lilly, Pfizer, Bristol Myers Squibb, Novartis, Fresenius-Kabi, Sanofi, Sandoz, Nordic Pharma, Biogen, Medac,
Janssen, Roche-Chugai; N. Barkham, Celltrion Healthcare; S. Lee, Celltrion Healthcare.
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Background/Purpose: Depression is a common co-morbidity that has been shown to worsen symptoms such as pain,
fatigue, decreased functional status, decreased disease remission, and response to therapy, and increases health care
expenses by approximately 7% compared to non-depressed patients with rheumatoid arthritis. While the rates of depres-
sion have been reported in several epidemiologic studies, to calculate a more robust determination of the incidence and
prevalence rates, we conducted a systematic review of all clinical trials and observational studies. This will help inform clini-
cians on appropriate screening and treatment of depression in patients with RA.

Methods: We searched Medline, Embase, Web of Science Core Collection, CINAHL, PsycInfo, and the Cochrane Central
Register of Controlled Trials (CENTRAL) for cross-sectional or longitudinal studies that reported the incidence or prevalence
of depression in patients with RA. All searches were run on June 18-19, 2020. Outcomes of interest were incidence or prev-
alence of any depression or moderate-to-severe depression according to any scale or specifically the most common scales:
Hospital Anxiety and Depression Scale (HADS), Self-rating Depression Scale (SDS), Beck Depression Inventory (BDI),
Patient Health Questionnaire (PHQ-9), Center for Epidemiological Studies Depression Scale (CESD), International Classifica-
tion of Diseases (ICD) codes, or Diagnostic and Statistical Manual (DSM) criteria. For each outcome, we summarized the
median and interquartile range (IQR) of the estimates across studies.

Results: Our search yielded 10,257 unique records, of which we screened 1,202 full-text articles. We included 154 studies
that enrolled 905,154 patients with RA between 1979 and 2019. Studies were conducted all over the world but were most
frequently in the U.S. (n=49 studies), U.K. (n=12), Canada (n=6), and Germany (n=6). Most studies (151/154; 98%) were in
the outpatient setting. Most studies (120/154; 80%) were cross-sectional or reported on baseline disease prevalence only.
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Additionally, 34 longitudinal studies with follow-up durations of 0.5 to 10 years reported the incidence of depression. The
prevalent outcome of any depression was reported by 137 studies, with a median prevalence of 26.5% [IQR 14.7%,
42.0%] and a median incidence over 0.5 to 4.6 years of 12.1% [IQR 7.6%, 17.8%] (Table 1). The outcome of moderate-
to-severe depression was reported by 45 studies, with a median prevalence of 22.6% [IQR 14.2%, 30.5%] and an incidence
over 2 years of 8.0% (one study).

Conclusion: Our data revealed a high prevalence and incidence of depression in patients with RA. Estimates of the preva-
lence of depression varied based on the depression scale used, however, these estimates are two to three times higher than
in the general population. In clinical practice, early recognition and effective management of depression in patients with RA
may improve their adherence to RA treatment plans and prolong disease remission. Ultimately, for rheumatologists to

Table 1: Median and interquartile ranges of estimates of prevalence and incidence of any depression and moderate-to-severe depression across
included studies of patients with rheumatoid arthritis.
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optimize the outcomes of their patients with RA, ensuring the adequate treatment of a patient’s depression may be an
important new responsibility.

Disclosure: J. Oghene, None; G. Reed, None; I. Saldanha, None; P. Reddy, None; A. Elshazly, None; Y. Singh,
None; D. Dalal, None.
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Background/Purpose: The concept of treat-to-target (T2T), a strategy in which treatment is directed to reach and maintain
a defined goal such as remission or low disease activity (LDA), has been utilised to care of rheumatic diseases since ~2010.
This systematic review and meta-analysis aims to comprehensively evaluate the evidence of the effectiveness of a T2T strat-
egy in the management of rheumatic diseases.

Methods: A systematic literature search was performed across all types of rheumatic diseases to identify studies where (i) a
T2T strategy was compared with usual care (UC), or (ii) a T2T strategy was evaluated, albeit without a comparison arm, in the
real world. Clinical, functional, and radiologic outcomes, cost-effectiveness, and adverse events (AEs) of the T2T strategy
were reviewed and random-effect meta-analyses were conducted.

Figure 1. Meta-analysis for clinical outcomes between treat-to-target strategy and usual care according to (A) the proportion in remission at 1 year;
(B) DAS28 change over 1 year.
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Results: Twenty-six comparative (T2T strategy versus UC) studies (22 in RA, 3 in PsA and 1 in SpA) and 11 non-
comparative real-world studies in RA were included in the analyses. Most studies (97%, 36/37) recruited patients with active
disease. Compared with UC, T2T strategy was shown in 86% (19/22) of RA studies to have a better clinical outcome. The
meta-analyses for both remission rate (pooled risk ratio: 1.76 [1.57-1.97], p=0.000, Figure 1A) and DAS-28 change (pooled
standardised mean difference (SMD): 0.47 [0.26-0.69], P=0.000, Figure 1B) over 1 year favoured a T2T strategy. In terms of
the physical function outcome, the pooled result of HAQ score change over 1 year also favoured a T2T strategy (pooled
SMD 1.48 [0.46-2.51], p=0.004) (Figure 2A). However, the pooled result of modified total Sharp/van der Heijde score
change over 1 year from 3 studies did not show a significant difference between the T2T strategy and UC (Figure 2B).
Two out of two studies found the T2T strategy was more cost-effective than UC and 6 out of 6 studies showed no increased
AEs T2T strategy compared to UC. A sensitivity analysis showed that a T2T strategy with a predefined treatment protocol
had better clinical effectiveness compared with a T2T strategy without protocol (pooled SMD 0.70 [0.50-0.90] vs 0.19
[-0.07-0.45], Figure 3A). As a treatment steering target, LDA showed a comparable clinical benefit with remission (pooled
SMD 0.43 [0.11-0.75] vs 0.58 [0.31-0.86], Figure 3B). For the non-comparative studies, the pooled remission rates at 1, 3
and 5 years with a T2T strategy were 50% (36%-64%), 57% (48%-67%) and 64% (60%-68%), respectively. For the studies
in PsA and SpA, the T2T strategy was also more effective than UC in clinical and physical function outcomes, but not in
radiologic outcomes.

Figure 2. Meta-analysis for physical function and radiologic outcomes between treat-to-target strategy and usual care in terms of (A) HAQ score
change over 1 year; (B) modified total Sharp/van der Heijde score change over 1 year.
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Conclusion: For patients with active RA, a T2T strategy has shown advantages in increasing clinical response and improv-
ing physical function without significantly increasing costs and AEs and is feasible and effective to apply in the real world. A
predefined treatment protocol is more beneficial in terms of clinical response than an ad hoc approach to target driven treat-
ment. A limited number of studies have also shown clinical benefits from T2T strategies in active PsA and SpA patients.
There were no T2T strategy studies in other rheumatic diseases, highlighting an urgent unmet need.

Meta-analysis for DAS28 change over 1 year between treat-to-target strategy and usual care stratified according to (A) with
or without a treatment protocol; (B) remission or low disease activity as a treatment steering target.

Disclosure: Y. Hao, None; S. Oon, None; M. Nikpour, Janssen, AstraZeneca, GlaxoSmithKlein(GSK), Boehringer-
Ingelheim, Bristol-Myers Squibb(BMS).
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Background/Purpose: The prevalence of Raynaud’s phenomenon (RP) in the general population is ~3-5%, of which 80–
90% are primary. Autoimmune diseases are the most common causes of secondary RP, others may include vibrating tools,
drugs, hematologic, vascular, or neurological diseases. A seasonal pattern with worsening RP in winter has been observed.
However, the impact on RP hospitalizations in a larger sample has not been studied. The aims of this study were to study the
seasonal variations in RP hospitalizations in the U.S and explore the differences in RP hospitalizations based on the pres-
ence of autoimmune rheumatic diseases (ARDs).

Methods:We used the National Inpatient Sample (NIS), the largest publicly available inpatient database in the US, to identify
adults ≥18 years with a primary hospitalization diagnosis of RP from 2016 to 2019 using the ICD-10 codes I73.00 and
I73.01. We used Edwards’ geometric model to analyze the seasonal variation of RP hospitalizations. Pearson’s chi-squared
and t-tests were used to compare the characteristics of RP hospitalizations with and without an underlying ARD.

Results: We identified 2,540 hospitalizations with RP (mean age 54±0.8 years; females 77%), highest in winter (30.31%)
and lowest in summer (18.50%). The fitted frequency curve showed the peak incidence to be on Jan 19 (peak/low ratio
1.73, 95% CI 1.54-1.95). Trends were similar for RP hospitalizations with or without an underlying ARD (Fig 1).

Of 2,540 hospitalized RP, 1,210 (48%) and 1,330 (52%) were RP with and without gangrene, respectively. Overall,
1,375/2,540 (54%) hospitalized RP had an associated ARD, of which 35% had ≥ 2 ARDs. The association with ARDs
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Figure 1. Monthly distribution of Raynaud’s phenomenon (RP)-related hospitalizations in the US
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Figure 2. Frequency of most common ARD diagnoses in Raynaud’s hospitalizations (35.27% of hospitalizations had ≥1 ARD diagnosis)
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Table 1. Baseline demographic characteristics, clinical comorbidities, and hospitalization outcomes of Raynaud’s phenomenon (RP)-related hos-
pitalizations (N= 2,540) with or without an underlying autoimmune rheumatic disease (ARD) diagnosis
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was higher in RP with gangrene (815, 67%) than without gangrene (560, 42%). When RP hospitalizations with a single ARD
diagnosis were isolated, scleroderma (40%), SLE (14.6%), and RA (6.6%) were most common. Interestingly, while Sjogren’s
was noted in ~11% with RP, 95% of those were in association with another ARD (Fig 2).

Hospitalized RP with ARDs had a significantly higher women: men ratio (6x versus 2x, p< 0.001) and Black and Hispanic
patients compared to RP without ARDs (25.6 vs 11.7%, and 21.5 vs 8.7%, respectively, p< 0.001). More RPs with ARDs
had a concurrent diagnosis of pulmonary hypertension (16.36% vs 3.86%, p< 0.001). On the other hand, hospitalized RP
without ARDs consisted of a higher proportion (%) of patients ≥ 45 years old (76.4 vs 65.1, p 0.001) and were associated
with tobacco use (47.21 vs 33.45, p 0.002), alcohol use (6.01 vs 0.73, p 0.002), obesity (15.02 vs 9.09, p 0.04), diabetes
(16.31 vs 7.27, p 0.002), and migraine (4.29 vs 1.09, p 0.03). The rate of amputation was higher in RP with ARD (17.45%
vs 9.44%, p 0.001) (Table 1).

Conclusion: ARDs most associated with RP hospitalization were scleroderma and SLE. RP with ARDs comprised of higher
Black and Hispanic patients, likely related to racial differences in the prevalence of underlying ARDs. RP without ARDs had a
higher proportion of tobacco and alcohol use, obesity, and diabetes, suggesting their role in severe RP. As expected, the RP
hospitalizations in the U.S. peaked in winter and were lowest in summer; such seasonal variation in hospitalizations might
have an implication on dynamically tailoring pharmacotherapy by season.

Disclosure: R. Dhital, None; M. Guma, Pfizer, Novartis, Gilead, Sonoma Bio, Genentech; T. Lwin, None; A. Suwal,
None; B. Pedersen, None.
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Background/Purpose: The preselection of patients with suspicion of an inflammatory rheumatic disease is not easy for
general practitioners and orthopedists. In countries with a limited number of practicing rheumatologists waiting lists are often
long, since a full rheumatologic examination often needs a long consultation time. We aimed to test the performance of an
early triage strategy for early identification of patients with inflammatory rheumatic diseases.

Methods: Prior to the SARS-CoV 2 pandemic, physicians caring for patients contacting a tertiary rheumatologic cente were
first contacted by a health-care professional (HPR) who offered an appointment the timing of which was based on the symp-
toms reported (Step 1). Patients were then seen by a rheumatologist who, within a 10-minute consultation (Step 2), shortly
examined the patient to determine the urgency of a planned full work up. The main outcome of the study was the compar-
ison between the initial assessment and the final expert diagnosis (Step 3).
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Results:Within 9 months, physicians caring for 1.180 patients contacted the hospital, 972 of whom kept their appointment
(82.4%). Most patients were transferred by GPs (73.1%) and orthopedists (22.1%). The mean time between Step 1 and
Step 2 was 10.4 days, while 6.2% of patients were seen within 4 days, 24.4% within 7 days and 69.3% within 12 weeks.
Only 36 patients (3.7%) of patients had an already established rheumatic disease. Complaints lasting between 0-4 weeks
were reported by 69 (7.1%), of > 4-12 weeks by 100 (10.3%), and of > 12 weeks by 973 (82.6%) patients. Almost 90% of
patients reported a pain intensity >4/10 (NRS) for < 2 weeks. An elevated CRP was found in 207 patients (24.5%). Prior
treatment with glucocorticoids was reported in 163 (16.8%) and with NSAIDs in 730 (75.1% of) patients. The confirmed
diagnosis at Step 3 was rheumatoid arthritis in 127 (13.1%), spondyloarthritis including psoriatic arthritis in 72 (7.4%), sys-
temic diseases including connective tissue diseases in 112 (11.5%), vasculitides in 41 (4.2%), and crystal arthropathy in
38 (3.9%) patients, while 38 (3.9%) had an infection, a malignancy or a differential diagnosis such as Raynaud’s phenome-
non or sicca syndrome. Degenerative joint diseases (n=254; 26.1%) and non-inflammatory soft tissue syndromes such as
fibromyalgia (n=369; 38%) accounted for more than half of the patients.

Conclusion: This study describes the performance of a standardized triage system hereby confirming the need for an early
identification and preselection of patients with rheumatic musculoskeletal symptoms, including involvement of HPRs in the
initial phase of contact. Based on the results, three patients with musculoskeletal complaints had to be examined in order
to identify one patient with an inflammatory rheumatic disease.

Disclosure: X. Baraliakos, AbbVie, Lilly, Galapagos, MSD, Novartis, Pfizer, UCB, Bristol-Myers Squibb, Janssen,
Roche, Sandoz, Sanofi; I. Redeker, None; M. Zacharopoulou, None; S. Tsiami, None; J. Braun, None.
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Background/Purpose: Osteoarthritis (OA) patients may have widely divergent scores for pain severity vs X-ray joint dam-
age, indicating that elevated OA pain 0-10 visual numeric scale (VNS) scores may result from several mechanisms, including
nociceptive - based on structural damage, nociplastic - based on central sensitization, and comorbidities - including fibro-
myalgia (FM) and/or depression (DEP). FM and DEP are feasibly-collected on 2 validated indices within a multidimensional
health assessment questionnaire (MDHAQ), FAST3F (fibromyalgia assessment screening tool), which agrees ~90%with ref-
erence 2011 FM revised criteria and does not include a pain VNS, and MDS2 (MDHAQ depression screen 2), which agrees
~80% with reference PHQ-9 and HADS-D depression scales. We estimated the prevalence of FM and/or DEP in unselected
routine care patients with a primary ICD10 diagnosis of OA at two academic clinical settings.
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Methods: The MDHAQ is a 2-page patient self-report questionnaire designed for routine care, given to all patients at all visits
at the 2 rheumatology settings studied, completed by most patients in fewer than 10 minutes. The MDHAQ includes a 0-10
pain VNS, 0-10 fatigue VNS, 0-3.3 depression query, self-report 0-54 patient painful joint count, 60-symptom checklist
including depression, medical history queries, and FAST3F and MDS2 indices. FAST3F is positive (POS) for FM if 2/3 of:
fatigue VNS ≥6/10, self-report painful joint count ≥16/54, and/or symptom checklist ≥16/60. MDS2 is POS for depression
if 0-3.3 depression query is ≥2.2 OR depression is checked on the symptom checklist. Data were analyzed for the propor-
tion of patients who screened POS or negative (NEG) for FAST3F and/or MDS2 using descriptive statistics and chi square
tests.

Results: The study included 274 patients with a primary ICD-10 diagnosis of OA, 80 from Site A and 194 from Site B (Table);
the patients were typical of OA in age and sex. Among these patients, 43% screened POS for FM by FAST3F, 36% from Site
A and 46% from Site B, and 37% screened POS for depression by MDS2, 33% from Site A and 39% from Site B (Table) (chi-
square< 2, p >0.15). Overall, 57% screened POS for either FAST3F or MDS2, 14% POS only for MDS2, 20% POS only for
FAST3F, and 23% POS for both FAST3F and MDS2, while 43% screened NEG for both indices (Table). Among 156 patients
who were FAST3F and/or MDS2 POS, 37 (24%) screened POS only for depression, 55 (35%) POS for only for FM, and
64 (41%) POS for both FM and depression (Table). Median pain score was 6.0 in patients NEG for FAST3F and MDS2
screening, 6.0 in those POS only for MDS2, 8.0 for those POS only for FAST3F, and 8.0 for those POS for both indices, with
similar results in the 2 settings (Table).

Conclusion: More than half of patients with OA screen positive for FM and/or depression according to FAST3F and/or
MDS2 within an MDHAQ. Median pain VNS is 2/10 units higher in patients with POS screen for FM on FAST3F, but not with

Table - Number (%) of all patients and median 0-10 pain visual numeric scale (VNS) in 274 patients OA patients at Site A and Site B according to
FAST3F (fibromyalgia assessment screening tool=fatigue VNS ≥6/10, RADAI score of painful joints ≥16/54, and symptom checklist ≥16/60 – pain
VNS not included) and MDS2 (MDHAQ depression screen)
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POS screen for depression on MDS2. The complexity of pain among OA patients may help to explain a limited response to
conventional analgesic therapies in clinical trials and routine care, and of some patients to surgical interventions.

Disclosure: T. Pincus, Medical History Services, LLC, Medical History Services LLC; K. Gibson, Eli Lilly Pty Ltd;
J. Schmukler, None; T. Li, None; J. Block, None.
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Background/Purpose: Although patients (pts) with immune-mediated inflammatory diseases who are taking immunosup-
pressive therapies are not at a significantly greater risk of SARS-CoV-2 (severe acute respiratory syndrome coronavirus 2)
infection, the reported risk of severe unfavorable outcome or sequalae varies among studies1,2. As specific data in pts
treated with secukinumab are lacking, we analyzed the outcomes of coronavirus disease 2019 (COVID-19) in pts with pso-
riasis (PsO), psoriatic arthritis (PsA), or ankylosing spondylitis (AS) treated with secukinumab by using the Novartis global
safety database.

Methods: The Novartis global safety database was searched for cases reporting COVID-19 in pts receiving secukinumab.
Cases reported from clinical trials or post-marketing surveillance between December 2019 and February 2022 were

Table 1: Demographics of patients with COVID-19 by treatment indication from post-marketing surveillance of secukinumab
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Table 3: Outcomes of COVID-19 cases from post-marketing surveillance (overall, by age and sex)

Table 2: Seriousness levels of COVID-19 cases from post-marketing surveillance (overall, by age and sex)
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included in the analysis. Potential associations between subgroups (e.g., age, sex, treatment indication) and COVID-19 seri-
ousness or outcomes were examined using Chi-squared testing. P-values were nominal for these exploratory analyses.

Results: As few clinical trials with secukinumab were ongoing, only 8 cases of COVID-19 were reported. All of the cases
were hospitalized, and none were suspected to be study drug-related; 7 recovered completely and 1 recovered with
sequelae. There were 2948 COVID-19 cases reported from post-marketing surveillance (PsO: N=1126; PsA: N=942; AS:
N=469); a higher proportion of pts with AS were younger (43% less than 45 years) compared with pts with PsO or PsA
(Table 1). The majority (71.7%) of the cases were not serious. Older age and male sex were associated with COVID-19 seri-
ousness (P< 0.0001 and P=0.0001, respectively; Table 2). Furthermore, pts with AS were less likely to have serious COVID-
19 than pts with PsO or PsA (PsO [n=363/1126, 32.2%] vs PsA [n=257/942, 27.3%] vs AS [n=107/469, 22.8%]), potentially
due to the younger age in the AS group.

Overall, 27.5% of the reported cases had a complete recovery, 1.6% of the cases were fatal, and for 52.3% the outcome
was unknown. Older age and male sex were associated with worse COVID-19 outcome (P< 0.0001 and P=0.0183, respec-
tively; Table 3). Fewer pts with AS had a fatal outcome than pts with PsO or PsA (PsO [n=18/1126, 1.6%] vs PsA [n=14/942,
1.5%] vs AS [n=4/469, 0.9%]), but fewer pts with AS made a complete recovery (PsO [n=390/1126, 34.6%] vs PsA
[n=258/942, 27.4%] vs AS [n=114/469, 24.3%]).

Conclusion: This exploratory analysis reports COVID-19 cases in the Novartis global safety database for more than 2 years
since the onset of the pandemic. Rates of hospitalization and death from COVID-19 in pts receiving secukinumab were gen-
erally in line with reports in immune-mediated inflammatory diseases3 and overall population.4 Consistent with published
data, older age and male sex had negative impact on both the seriousness and outcome of COVID-19. Potential associa-
tions with underlying disease state warrant further investigation.
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Background/Purpose: The purpose of this study was to compare the ability of an artificial intelligence-based symptom
checker app (Ada) and physicians to determine the presence/absence of an inflammatory rheumatic disease (IRD), solely
relying on basic health and symptom-related medical history.

Methods: In this survey study, German speaking physicians with prior rheumatology working experience were asked to
determine IRD presence/absence and suggest diagnoses for twenty different vignettes. The vignettes included only basic
health and symptom-related medical history from 13 non-IRD and 7 IRD-cases. The vignettes and diagnostic suggestions
from Ada were retrieved from a previous study, where patients newly presenting to a rheumatology outpatient clinic used
Ada for symptom assessment prior to the physician appointment. IRD detection rate and suggested diagnoses of partici-
pants and Ada were compared to the gold standard, the final physicians’ diagnosis, reported on the discharge summary
report from the local site.

Results: A total of 132 vignettes were completed by 33 physicians (mean age 39 (standard deviation (SD) 8.2) years, mean
rheumatology working experience 8.8 (SD 7.1) years, median 6.0 years). Ada correctly detected IRD status more often com-
pared to physicians (70% vs 53%, P = 0.002) according to top diagnosis (see table). Ada listed the correct diagnosis more
often compared to physicians (54% vs 32%, P < 0.001) as top diagnosis as well as among the top 3 diagnoses 59% vs
42%, P < 0.001). Physicians were more likely to correctly detect IRD status with increasing work experience and self-
perceived accuracy.

Conclusion: If rheumatologists have to classify patients as IRD or non-IRD based on health and symptom-related medical
history, the AI-based Ada app has a higher detection rate of IRDs compared to rheumatologists. Symptom checkers could
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improve the current referral process by supporting the decision which patients most urgently need an appointment. This
could optimize the usage of scarce rheumatology health care resources.

Accuracy, sensitivity, specifitiy, positive and negative predictive value of Ada and physicians for correct classification of
inflammatory rheumatic diseases.
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Background/Purpose: Chronic stress and chronic disease are risk factors for anxiety and depression. In Canadians with
RA, pandemic-related stress was exacerbated by delayed access to vaccines, periodic lockdowns, and initial uncertainty
about medication access. We compared trends in the prevalence of anxiety and depression prior to and during the first
22 months of the pandemic in RA patients with and without a lifetime history of mood disorders.

Methods: The analytic sample included adults with RA enrolled in the Canadian Early Arthritis Cohort (CATCH). CATCH is a
prospective multi-center study of early RA (symptoms < 1 year; 81% meet 2010 ACR/EULAR criteria at enrolment) who
receive care from rheumatologists across Canada. Prior to the pandemic, participants completed PROs and rheumatolo-
gists conducted assessments during scheduled in-person visits. After March 2020, ongoing collection of PROs continued
at in-person and remote visits.
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We estimated monthly trends in prevalence of clinically significant levels of anxiety and depression (PROMIS Depression and
Anxiety 4a score ≥55) from all visits between Mar 2019-Jan 2022 and compared rates for the year prior to (Mar 3/19-2/20)
and first 23 months of the pandemic (3/20-1/22) stratified by lifetime history of mood disorders.

Results: 4148 visits were completed from 2/19 to 1/22 in 1,644 RA patients with a mean (SD) age of 60 (14) and disease
duration of 6 (4) years; 73% were women, 84%white, 60% had completed some post-secondary education, and 77%were
in CDAI REM/LDA at the visit closest to the start of pandemic. 253 (15%) reported a lifetime history of depression and
217 (13%) of anxiety; 8% reported prior treatment for either.

Patients with a history of mood disorders had higher levels of depression and anxiety prior-to and during the pandemic com-
pared with patients without a history of mood disorders (Table). During the first 22 months of the COVID-19 pandemic, the
proportion of patients with depression and anxiety increased in all groups. More than half of those with a history of emotional
distress had clinically significant levels of depression and anxiety; proportions were highest during COVID waves in all and
were substantially higher in patients with a previous history of either as compared to those without a history (see figure).
Whereas depressive symptoms peaked early in the pandemic, anxiety generally increased with each wave, peaking in Wave
3 (May-Jun 2021).

Conclusion: Symptoms of anxiety and depression were common in Canadian adults with RA prior to and after the onset of
the COVID-19 pandemic. While increased proportions of adults reporting depression and anxiety occurred early in the pan-
demic but declined fairly rapidly in general populations, emotional distress was not attenuated over time in this large cohort
of RA patients. Individuals reporting lifetime history of mood disorders were more than twice as likely to report anxiety and
depression, with depression peaking early in the pandemic and anxiety growing with each successive waves. The results
demonstrate the importance of applying a lifetime perspective as previous episodes of anxiety and depression may be an
important marker of increased vulnerability and recurrence in RA patients, particularly during the pandemic.
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Background/Purpose: The COVID-19 pandemic may have a sustained impact on systemic lupus erythematosus (SLE)
patients in multiple ways. In a large predominantly Black SLE cohort, we explored trends in lupus disease activity, general
health, and psychosocial factors at 3-time points: pre-pandemic, early pandemic, and later pandemic.

Methods:We examined longitudinal data from people with SLE enrolled in the Georgians Organized Against Lupus (GOAL),
a population-based cohort of adults from Atlanta, Georgia. All participants fulfilled 3 or more ACR classification criteria and
had a final diagnosis of SLE by a board-certified rheumatologist. This study focused on participants who completed one sur-
vey before (2017-2019) and another survey during the early pandemic (2020-2021) and/or later in the pandemic (2022). We
explored changes in SLE disease activity, health, and psychosocial elements with the following validated and self-
administered measures: Systemic Lupus Activity Questionnaire (SLAQ), PROMIS short forms (Global Physical and Mental

Figure. Pandemic Trends: Health, Social Support, and Self-Efficacy.
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Health, Depression, Emotional Support, Self-Efficacy for Managing Symptoms, Self-Efficacy for Managing Medications and
Treatments), Everyday Discrimination Scale, and Cohen’s Perceived Stress Scale. Trend analysis was performed on T-
scores to identify patterns after adjusting for socio-demographic (age, sex, race, education, marital status, work status),
insurance status, disease damage, stress, and discrimination.

Results: We evaluated 967 participants (94% women, 82% Black, mean age 47). SLE-related characteristics included an
average age of diagnosis of 32.1 years (SD ± 11.8), an average disease duration of 15.4 years (SD ± 10.3), and over 60%
with severe organ damage based on the Self-administered Brief Index of Lupus Damage (score ≥ 3). Overall, there were
no significant changes in health insurance coverage, mental healthcare (visits to a psychiatrist, psychologist, or counselor),
or disease activity during the pandemic. Self-efficacy measures improved during the pandemic compared to pre-pandemic.
Emotional support increased, and depression decreased significantly in both early and later in the pandemic, compared to
pre-pandemic. However, these measures remained similar when early and later pandemic data were compared. (Figure)
After adjustments for confounders, mean scores for emotional support and self-efficacy remained significantly better during
the pandemic than before the pandemic. Both mental health and physical health remained consistently low during all time
points, although there was an upward trend in physical health during the early pandemic. (Table)Conclusion: Our findings
underscore that during the challenging period of the COVID-19 pandemic, participants of a SLE cohort with significant social
and health vulnerabilities reported improved confidence to manage symptoms, medications, and other treatments. Trends
show that participants received more emotional support and reported less depression during the pandemic than pre-pan-
demic. However, there were no significant changes in the overall global mental and physical health trends.

Disclosure: C. Dunlop-Thomas, None; G. Bao, None; J. Williams, None; S. Lim, None; C. Drenkard, None.
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Background/Purpose: Lung cancer remains the leading cause of cancer-related death. Concomitant autoimmune dis-
eases (AD) can add morbidity and complicate treatment decisions. We evaluated the tumor characteristics at diagnosis
and clinical outcomes in lung cancer patients with and without rheumatic AD.

Methods: This is a retrospective cohort study of 10,963 patients with lung cancer from 2004 till 2021, treated at Johns Hop-
kins Hospital (IRB00276019). Clinical data was extracted from the institutional cancer registry and included demographic
features, tumor characteristics, and clinical outcomes. Data on patients’ history of 20 autoimmune rheumatic diseases
was extracted from the electronic medical record based on ICD10 codes. Chi-square tests and independent t-tests were
used to evaluate the association between patient and tumor characteristics and history of AD. To further evaluate the asso-
ciations between tumor characteristics at diagnosis and AD, we performed multivariate logistic regression accounting for

AD, autoimmune disease; NSCLC, non-small cell lung cancer; SCC, small cell lung cancer; NOS, not otherwise specified *T stage describes the size of
the tumor and any spread of cancer into nearby tissue; defined by the eight-edition stage of the American Joint Commission on Cancer (AJCC)

The adjusted OR were controlled for age, stage of the lung cancer diagnosis and the different treatment modalities
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potentially confounding patient characteristics. Kaplan-Meier curves and Cox proportional hazards models were used to
compare the overall survival of lung cancer patients with and without AD, adjusting for treatment modalities, age, stage
and the treatment modalities (surgery, chemotherapy, immunotherapy, radiation therapy).

Results: AD was documented in 3.6% of lung cancer patients (n=454); the most common AD was rheumatoid arthritis fol-
lowed by psoriasis/psoriatic arthritis (Figure 1). The age at the time of lung cancer diagnosis was 69 ± 10 and 67 ± 12 years
in patients with and without AD, respectively (p= 0.02). Female sex and former smoking status were found to be significantly
associated with a history of AD (OR:1.75, OR:1.46, p-values < 0.05). There was no significant difference in tumor histology
between both groups (Table 1). Patients with AD were more likely to be diagnosed with stage I lung cancer (36.8% versus
26.9%, p < 0.001) and with low T stage (OR:0.76, p= 0.01), even after controlling for age, sex, race, and histology. Notably,
lung cancer patients with AD had a significantly prolonged median overall survival (OS) (7.11 years versus 1.7 years, p
< 0.001), independent of stage. Interestingly, lung cancer patients with AD who have received immunotherapy also had a
prolonged overall survival (3.8 years versus 2.3 years, p= 0.02).

Conclusion: Patients with rheumatic AD and lung cancer had lower stage disease at diagnosis as compared to lung cancer
patients without AD. Patients with AD also had improved OS compared to their counterparts, independent of cancer stage
and treatment modalities. Additional studies are needed to investigate tumor size at diagnosis and cancer prognosis within
specific subtypes of AD.
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Puma, AstraZeneca; D. Ettinger, Beyond Springs was; V. Anagnostou, AstraZeneca, Bristol-Myers Squibb(BMS),
US National Institutes of Health, V Foundation, LUNGevity Foundation; V. K. Lam, SeaGen, Bristol-Myers
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Background/Purpose: In knee osteoarthritis (OA), the contribution of the ankle and foot up the kinetic chain to the knee is
not well understood. Ankle and foot pain have been shown to be related to knee pain among individuals at risk for or with
knee OA, but the association is not established in the broader population. Also, it is not known if other ankle and foot condi-
tions (including arch disorders) could amplify knee pain. The purpose of this study was to determine the cross-sectional
associations between knee pain and ankle/foot pain, arch height, and arch flexibility in a community-based cohort.

Methods: Participants were from the 2013-2015 study visit of the Johnston County Osteoarthritis Project, a cohort of White
and Black men and women with and without OA from a mostly rural county in North Carolina. Presence of knee, ankle, or
foot pain (yes/no) was assessed by the question: “On most days, do you have pain, aching or stiffness in your left/right
knee/ankle/foot?” Using the Arch Height Index Measurement System, arch height and truncated foot length (mm) of each
foot were assessed with the participant sitting and standing. Arch height index was calculated as arch height divided by trun-
cated foot length to determine low and high arches defined as the lowest or highest quintiles of the total sample, respectively.
Arch height flexibility (mm/kN) was calculated as the change in arch height between sitting and standing conditions, normalized
to the change in load, estimated as 40% of body weight. Arches were categorized as either stiff or flexible if they were in the
lowest or highest quintiles of the sample, respectively. At the lower limb level, separate logistic regression models with gener-
alized estimating equations to account for intra-person correlations were used to estimate associations between knee pain
and: i) ankle/foot pain, ii) arch height, and iii) arch height flexibility, adjusting for age, body mass index (BMI), sex, and race.

Results: Of the 907 participants who attended the clinic study visit, 897 had complete data on knee, ankle, and foot pain
and arch height (mean age 71 ± 8 years, mean BMI 31 ± 6 kg/m2, 68% were women, 34% were Black). Among lower limbs
in this analysis, 31.4% had knee pain and 22.4% had ankle/foot pain (17.4% ankle pain, 20.4% foot pain). In unadjusted
models, knee pain was associated with ankle/foot pain (odds ratio [OR] 4.46, 95% confidence interval [CI] 3.33, 5.97), high
arches (OR 1.44, 95%CI 1.10, 1.88), and stiff arches in the same limb (OR 1.28, 95%CI 1.04, 1.58, Table). In adjusted mod-
els, the strong association between knee pain and ankle/foot pain persisted (OR 4.17, 95%CI 3.09, 5.64). Associations with
high arches and stiff arches were attenuated but still demonstrated a positive relationship. There also was an association
with low arches, although not statistically significant.
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Conclusion: Ankle and foot conditions appear to amplify ipsilateral knee pain and as such, these findings underscore the
need to consider the ankle/foot when considering knee pain in the community. Examination of the interplay between
ankle/foot conditions (e.g., pain, OA, biomechanical anomalies) and their role in knee pain is needed to inform treatment.

Disclosure: Y. Golightly, None; M. Hannan, None; H. Hillstrom, None; R. Hillstrom, None; M. Minnig, None;
A. Nelson, None.
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Background/Purpose: Vaccination is a process that involves individual, social and moral aspects, beyond public gover-
nance of vaccines or vaccination as a public health concern. The ways people incorporate their beliefs and concerns into
vaccine decision-making affect the effectiveness of these interventions for individual and community health. The aim of this
study is to describe the sociocultural and moral factors that influence the decision to vaccinate in general and to vaccinate
against COVID-19 specifically, among patients at the rheumatology units of two public hospitals in Mexico City.

Methods: This was a qualitative study involving individual semi-structured interviews following an interview guide. We con-
ducted a thematic analysis using the ATLAS.ti software, with further triangulation to verify concordance and aid in the inter-
pretation of the data from a medical anthropology framework and using a narrative ethics approach to gain insight into the
participants’ underlying moral values.
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Results: We interviewed 37 patients in total, along with 3 rheumatologists (Table 1). Four core themes emerged from the
analysis to understand the decision to vaccinate: 1. Perceived risk-benefit of vaccination. 2. The physician-patient relation-
ship and access to information. 3. Governance of vaccination programs. 4. Attitudes towards the vaccine. (Table 2). Individ-
ual and family experiences with vaccination are diverse depending on the type of vaccine involved: the childhood
immunization schedule is accepted without a doubt; there is a feeling of complacency so that vaccines recommended for
adults, such as influenza and tetanus, are thought to not be needed; and the COVID-19 vaccine, as a new medical technol-
ogy, is met with more controversy leading to hesitancy.

Conclusion: The decision to vaccinate among Mexican rheumatic patients can sometimes involve doubt and distrust, but
ultimately there is acceptance in the majority of cases. Though patients make and value autonomous decisions, there exists
a collective process involving sociocultural and moral aspects such as: the presence of a strong local vaccination culture that
can be at conflict with experiences of (dis)trust towards vaccines; the preeminence of relational networks; vague biomedical
knowledge, which is not a decisive factor for acceptance; infrequent discussion about vaccines during the medical consul-
tation, exacerbated by the pandemic context; and the high regard of values such as vulnerability and justice. Taking into con-
sideration the sociocultural and moral perspectives of vaccination is fundamental to understand patients’ specific concerns
and beliefs and thus develop effective public health interventions. These should encourage rheumatologists to prioritize hav-
ing conversations about vaccination generally beyond the immediate threat of COVID-19, given the high levels of trust.
Rheumatologists should understand themselves not as authorities in a vertical relationship, but as another factor that
strengthen patients’ moral agency and capacity to make informed, autonomous decisions.
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Background/Purpose: Physical activity (PA) is effective in the self-management of arthritis. As such, several evidence-
based programs aimed at supporting safe and meaningful PA have been developed, including Walk With Ease (WWE), a
6-week walking and behavior change intervention. The self-directed version of WWE has been translated into Spanish,
Camine con Gusto (CCG). Unfortunately, few organizations have adopted and disseminated CCG to their Spanish-speaking

Characteristics of participating organizations
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community members. Guided by the Diffusion of Innovations Theory (DIF), the purpose of this study was to explore how
organizations learn about, decide to adopt, disseminate, and sustain evidence-based programs like WWE/CCG.

Methods: This study used qualitative data from one-on-one interviews with representatives from organizations that serve or
are interested in serving more Spanish-speaking Latinos. Organizations may or may not have already disseminated WWE
and/or CCG and could serve communities at the local, state, or national level. A semi-structured interview guide was created
to explore the 5 stages of the DIF: knowledge, persuasion, decision, implementation, and confirmation. Rapid qualitative
analysis was used to examine themes and subthemes based on the DIF.

Results:Nine organizations were included in the study that served state (n=5), local (n=3), and national (n=1) communities. Five
were non-profits, three were university extensions, and two were government agencies. We interviewed two Directors/Presi-
dents, four Program Coordinators, and three Health Educators. The following themes emerged based on the DIF stages: 1)
Knowledge: Organizations become aware of programs through their partnerships, funders, or government-created lists of
evidence-based programs. 2) Persuasion/Decision: Organizations need to know if a program meets their community’s needs,
funding is available, additional resources are needed to start and run the program, and the program is evidence-based. 4)
Implementation: Organizations typically pilot test a program to ensure its success before adopting it permanently. Several orga-
nizations have culturally adapted and/or modified programs to increase community uptake (e.g., adding one-on-one coaching
or pedometers to WWE/CCG). 5) Confirmation: Primary reasons for maintaining a program were attendance and cost.

Conclusion: Findings show that CCG is well-suited for adoption by organizations because it is low-cost, brief, and
evidence-based. To further expand its demand, Spanish-language program materials should be made ready “right off the
shelf,” success stories from other organizations should be marketed, and further research is needed to examine the cost-
benefit analysis of adding health coaches and pedometers to the program.

Disclosure: M. Meza Jarquín, None; L. Callahan, None; S. Weisner, None; K. Ambrose, None; S. Soto, None.
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Background/Purpose: Altered gait is related to pathogenesis of knee osteoarthritis (OA). For people with knee OA, in addi-
tion to pain, declines in physical function are a key reason for seeking medical care. Studies have suggested that low
cadence, which increases some loading parameters, may be associated with cartilage damage. It is not known whether this
or other gait alterations are related to decline in physical function in people with knee OA, and further, whether these
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relationships are mediated by changes in pain. We applied machine learning (ML) approaches to gait data in MOST to iden-
tify markers of gait alterations in people with worsening physical function over 2 years, and tested mediation by pain.

Methods: MOST participants were age 45-90 with, or at risk for, knee OA. Gait was assessed using inertial measurement
units (OPAL, APDM, Portland, OR) worn on the trunk and both ankles during a 20-meter walk test at a self-selected
speed. Participants were categorized by the outcome, worsening physical function, defined as MCID increase in WOMAC
physical function score (4+ points on 0-68 scale ) over 2-years.

We used an ensemble machine learning technique (“super learning”) with multiple algorithms (Figure 1 footnote) to optimally
discriminate between those with and without the outcome. Variables included as possible predictors in the ML process
included person-level gait variables , person-level OA status (# of knees with K-L grade >1), age, BMI, depressive symptoms
(CES-D), and race. Data were randomly split into 70% training and 30% test sets; data split, model training and testing were
repeated 100 times. We used a variable importance statistic to identify the 10 most influential variables that most frequently
contributed to the prediction of worsening physical function. Log-binomial regression evaluated associations of these vari-
ables with MCID change in WOMAC function over 2 years. Continuous variables were standardized. As changes in function
could be related to pain, we also tested for mediation by MCID change in WOMAC pain over 2 years.

Results: Of 2324 participants (mean age 63.6 [SD: 10.5] years, 57% female). 24% had worsening WOMAC function over
2 years by MCID change. Figure 1 lists top contributing variables from the ensemble ML process (AUC=0.60).

Lower cadence (Figure 2) was associated with worsening function over 2 years. Also associated with worsening function
were depressive symptoms, older age, radiographic OA, and clinic site. MCID change in WOMAC pain mediated the asso-
ciation of cadence and worsening function over 2 years, accounting for approximately 34% of the total effect of cadence on
worsening function.

Conclusion: Our results suggest lower cadence is associated with worsening physical function over 2 years in individuals
with, or at risk for, knee OA, a minority of which is mediated by changes in pain. Further support comes from observations
that in people with hip OA who receive a biomechanical intervention, improvements in cadence are related to improved
WOMAC Function scores. Interventions that target cadence in people with knee OA may lead to improvements in physical
function.

Disclosure: K. Bacon, None; D. Felson, None; S. Jafarzadeh, None; V. Kolachalama, None; J. Hausdorff, None;
E. Gazit, None; J. Stefanik, None; P. Corrigan, None; N. Segal, Pacira Biosciences, Integra LifeSciences, Trice Med-
ical; C. Lewis, None; M. Nevitt, None; D. Kumar, Pfizer, Eli Lilly.
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Background/Purpose: Growing evidence points to considerable mental health impacts of the prolonged COVID-19 pan-
demic, though data from longitudinal studies in rheumatic diseases are sparse. We explored distinct trajectories of depres-
sive symptoms in the year prior to and throughout the first 2-years of the COVID-19 pandemic in adults with RA .

Methods: The Canadian Early Arthritis Cohort (CATCH) is a prospective multi-center study of adults with early RA (symp-
toms < 1 year; 81% met 2010 ACR/EULAR criteria at enrolment) who receive care from rheumatologists across Canada.
Prior to the pandemic, participants completed patient-reported assessments of symptoms and function (i.e., PROMIS-29
and patient global), and rheumatologists conducted RA assessments during scheduled in-person study visits. After March
2020, ongoing collection of key outcomes continued at in-person and remote visits.

We used group-based trajectory modeling to identify latent groups of participants with at least mild depression (PROMIS 4a
depression score ≥55) in participants with ≥1 visits in the year prior to the pandemic (3/19-2/20) and ≥1 visits during pan-
demic (3/20-1/22) and identified prepandemic individual and clinical characteristics and PROs associated with each
trajectory.
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Results: The analytic sample included 989 participants with a mean (SD) age of 60 (14) and disease duration of 6 (4) years.
73% were women, 84% white, 60% had completed some post-secondary education, and 77% were in CDAI REM/LDA at
visit closest to the start of pandemic.

The best model included 4 groups (posterior probabilities ≥0.80 for each group): 1) Resilient (none-minimal depression
throughout: N=594; 60%);Worsening (none/minimal to mild: N=222;22%); Improving (mild-resilient: N=80;8%); and Per-
sistent (moderate-severe throughout: N=93;9%)(see figure). As compared with the Resilient group, those with Worsening
Depression were more likely to be female, obese, have a higher pre-pandemic CDAI, MD and patient global, and report
worse pain, disability, anxiety, depression, fatigue, sleep disturbance, and lower participation (Table).
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Conclusion: Although 60% of Canadian RA patients had consistently good mental health during the first 2 years of the
COVID-19 pandemic, more than 1 in 5 reported deteriorating mood suggesting a cumulative impact over time; 9% had per-
sistent depression and 8% improving mood. The proportion of adults with RA with at least mild symptoms of depression
may be more than twice that reported for the general Canadian population. As compared with those with good mental health
throughout, participants with worsening depressive symptoms during the pandemic were more likely to be female, obese,
have higher pre-pandemic disease activity, symptoms, disability, and higher impairments in participation. Given the impact
of depression on quality of life, inflammation, and disease management, vulnerable groups may benefit from more frequent
evaluation and additional support from rheumatology providers.

Disclosure: S. Bartlett, Pfizer, Novartis, Merck/MSD, Janssen, AbbVie/Abbott, Organon; o. schieir, None; M. Valois,
None; J. Pope, AbbVie/Abbott, Bristol-Myers Squibb(BMS), Eli Lilly, merk, Roche, Seattle Genetics, UCB, Actelion,
Amgen, Bayer, Eicos Sciences, Emerald, Gilead, Janssen, Novartis, Pfizer, Sandoz, Sanofi, Boehringer Ingelheim;
L. Bessette, AbbVie/Abbott, Amgen, Bristol-Myers Squibb(BMS), Celgene, Eli Lilly, Janssen, Novartis, Pfizer, Sanofi-
Genzyme, UCB, Gilead, Merck/MSD, Organon, Roche;G. Boire, AbbVie/Abbott, Bristol-Myers Squibb(BMS), Janssen,
Eli Lilly, Merck/MSD, Novartis, Orimed Pharma, Pfizer, Samsung Bioepis, Teva, Viatris, Amgen, Celgene; C. Hitchon,
Pfizer Canada, Astra-Zeneca Canada, Pfizer; E. Keystone, AbbVie/Abbott, Amgen, Gilead, Eli Lilly, Merck/MSD, Pfizer,
Sanofi, Bristol-Myers Squibb(BMS), Celltrion, Myriad Autoimmune, F. Hoffmann-La Roche Inc, Genentech, Janssen,
Sandoz, Samsung Bioepsis, AstraZeneca, Samsung Bioepsis; C. Thorne, AbbVie/Abbott, Amgen, Celgene, CaREBio-
dam, Centocor, Janssen, Eli Lilly, Novartis, Pfizer, Sanofi, Medexus/Medac, Merck; D. Tin, None; G. Hazlewood,
None; V. Bykerk, Amgen, Bristol-Myers Squibb(BMS), Genzyme, Brainstorm, Gilead, Regeneron, UCB, Pfizer, Sanofi,
Aventis.
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Background/Purpose: Anterior knee pain (AKP) may be a precursor to patellofemoral osteoarthritis (PFOA). Cross-section-
ally, frequent AKP has been associated with MRI features of PFOA; however, longitudinal evidence to support the temporal
nature of AKP and PFOA is lacking. Understanding the relationship between frequent AKP and PFOA could inform the devel-
opment of treatments to prevent or slow disease progression. The purpose of this study was to examine the association
between frequent AKP and worsening of patellofemoral cartilage morphology over 2 years.

Methods: Participants were from the NIH-funded Multicenter Osteoarthritis (MOST) study. At the 144-month clinic visit
(baseline for the current analysis), a new cohort without established OA was recruited, offering an opportunity to study early
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AKP and PFOA development. At baseline, subjects were asked about knee pain, including its location and frequency, and
weight-bearing radiographs and MRIs were obtained. Participants had a follow up visit 2 years later including repeat MRIs
of their knee. Participants were excluded if they had radiographic PFOA at baseline. Anterior knee pain was defined using
a knee pain map. The presence of AKP in combination with frequent knee pain (pain on most days of the last month) was
our primary exposure variable (frequent AKP). Frequent isolated AKP, defined as answering ‘yes’ to frequent pain and
reporting pain only in the anterior region of the knee, was also used to group participants. Two musculoskeletal radiologists
assessed cartilage damage using the MOAKS scale in four PF subregions (medial and lateral patella and trochlea). Worsen-
ing PF cartilage damage was defined by any increase in MOAKS score over 2 years. Since risk factors for medial and lateral
PFOA are different, worsening was evaluated in the medial and lateral PF compartments separately. Worsening was present
if either the patella or trochlea had worsening cartilage damage. Logistic regression was used to evaluate the relation of fre-
quent AKP to worsening PF cartilage in the medial and lateral compartments separately, adjusting for age, sex, BMI, race,
and radiographic tibiofemoral OA.

Results: One knee from 1082 participants was included with a mean (standard deviation) age and body mass index (BMI) of
56.7 (6.6) and 28.0 (4.9), respectively; 57% were female. Frequent AKP and frequent isolated AKP was present in 15% and
4% of participants, respectively. Cartilage worsening was present in 11% and 14% of the lateral and medial PF, respectively.
Compared to knees without frequent AKP, those with frequent AKP had 1.9 (95% CI: 1.2, 3.1) and 1.1 (95% CI: 0.7, 1.8)
times the odds of lateral and medial PF cartilage worsening, respectively. Compared to knees without frequent isolated
AKP, those with frequent isolated AKP had 1.7 (95% CI: 0.7, 4.0) and 1.3 (95% CI: 0.6, 3.0) times the odds of lateral and
medial PF cartilage worsening, respectively.

Conclusion: Among those without radiographic PFOA, frequent AKP increased the odds of worsening cartilage damage in
the lateral PF. AKP may be an indicator of future PFOA and used as a measure to identify individuals at risk of future OA who
may benefit from targeted treatments to prevent future PFOA.

Disclosure: C. Lanois, None; N. Collins, None; T. Neogi, Novartis, Pfizer/Lilly, Regeneron; A. Guermazi, AstraZe-
neca, Merck/MSD, Pfizer, Novartis; F. Roemer, Boston Imaging Core Lab (BICL) LLC., Grünenthal, Calibr;
M. LaValley, None; M. Nevitt, None; J. Torner, None; C. Lewis, None; J. Stefanik, None.
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Background/Purpose: Inflammatory cytokine-mediated bone resorption increases serum calcium (Ca2+) and can lead to
calcification at chronically inflamed sites. Ca2+ influences cytokine activity to intensify the inflammatory response1. Ca2+-

regulation by the parathyroid calcium-sensing receptor (CaSR) is influenced by extracellular pH. At higher pH, CaSR is more
sensitive to Ca2+ levels2 thus lowers both PTH and Ca2+. The purpose of this study was to determine if a topically applied pH
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modulator (sodium bicarbonate, NaHCO₃), engineered to raise the joint microenvironment pH, could effectively and safely
reduce inflammatory pain and concomitantly decrease Ca2+ and C-Reactive Protein (CRP) in gout.

Methods: A Phase 2a double-blind, randomized, placebo-controlled study enrolled 418 subjects at 20 US sites. Patients
who met ACR/EULAR criteria for gout (Score ≥ 8), ages 18-75, history of ≥ 2 flares in the prior year, and on stable urate low-
ering therapy were included. Exclusions were BMI > 40kg/m2, > 12 flares in the prior year, history of rheumatoid arthritis,
psoriatic arthritis, evidence of septic arthritis, acute polyarticular gout (≥ 4 joints), and arthritis due to other causes. Upon a
flare subjects took colchicine (1.2 mg + 0.6 mg at 1hr) and based on randomization, applied either placebo lotion or trans-
dermal NaHCO₃ to the limb of the affected joint. Outcome measures included overall response rate (50% reduction in pain
using pain-numeric rating scale, NRS, 0-10), rescue medication use and physical function (PROMIS PF-20). Data were col-
lected in patient diaries for pain and PROMIS measures at several timepoints from baseline through Day 7, as were adverse
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events. Labs were collected at screening, Days 1 and 7. Statistical analyses utilized ANCOVA with baseline values as a
covariate and two-proportion z-test, all with α=0.05.

Results: A total of 98 subjects had a gout flare during the 14-month study period. The active arm (N=48) demonstrated an
overall response rate of 94.5% by Day 7 compared to 79.3% (p=0.01) in the controls (N=50). Rescue medication use was
significantly lower in the active arm compared to control (6.3% vs 20.0%, p=0.02) and PROMIS PF-20 improved notably
as well (22.2 vs 16.7, p=0.03).

Serum Ca2+ decreased in the NaHCO₃ arm but increased in the controls (-0.011 vs +0.020, p=0.03) from Day 1 to Day
7. These levels stayed lower for the NaHCO₃ arm (2.258 vs 2.321 mmol/L, p=0.04) at Day 7. Similarly, CRP was lower at
Day 1 and Day 7 in the NaHCO₃ arm vs control, however, did not reach significance.

Although hypertension was a common adverse event (14.2%), no significant differences were noted between arms.

Conclusion: Transdermal NaHCO₃ significantly reduced acute gout pain as demonstrated by substantially higher response
rates, reduced rescue medication use, and improved physical function. The significant decrease in serum Ca2+, and trend
towards lower CRP, are consistent with an anti-inflammatory mechanism of action. This topical pH modulator is a promising
therapeutic choice for acute gout management and potentially has broader applicability in chronic inflammatory conditions
particularly where Ca2+ homeostasis is involved.

1Klein Biomolecules. 20182Quinn Journal of Biological Chemistry 2004

Disclosure: P. Khanna, Dyve Biosciences, Horizon, Selecta, Cerecor; R. Beal, Dyve Biosciences.
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Background/Purpose: Hyperuricaemia is common in pulmonary hypertension (PH) occurring in up to 80% of patients with
serum uric acid levels(sUA) correlating with poor PH outcomes. sUA through its role in nitric oxide inhibition and endothelial
dysfunction has been suggested as a potential mediator of PH. Right heart catheterization (RHC) is the diagnostic gold-
standard in PH, however by virtue of its invasive nature other methods are required. Pulmonary Pulse Wave Transit Time
(pPTT) is a novel, validated echocardiographic measurement of increased pulmonary vascular tone in PH, defined as the
delay between onset of ventricular electrical activity and the arrival of the pulse wave in the pulmonary vein by Doppler echo-
cardiography. pPTT is shortened in PH. Following validation of pPTT in patients with confirmed PH, we assessed pPTT in a
gout cohort before and after urate lowering therapy.
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Methods: Patients with PH confirmed at right heart catheterisation versus matched controls were recruited and consented
for baseline anthropomorphic assessment and focused echocardiograms. pPTT was calculated as the time interval
between the R-wave on the ecg and the corresponding onset of RVOT pulse Doppler flow velocity (R-RVOT) minus the time
between the R-wave on the ecg and the corresponding peak late-systolic pulmonary vein flow velocity (R- PVs2) normalized
to cardiac cycle length. Treatment naïve hyperuricaemic ( >420umol/L Men. >360umol/L Women.) gout cases vs normour-
icaemic controls were recruited, with repeat assessments after a 3 month period of sUA within target range following treat-
ment with urate lowering therapy for gout.
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Results: R-PVs2 was reduced in PH cases(mean ± SE)(N=10. 167.40msec ±10.5) versus controls(N=13. 208.95msec
±17.01,P< 0.05.) pPTT was reduced in PH cases (0.104 ±0.01) versus controls (0.168±0.02,P< 0.01). R-PVs2 was
reduced in hyperuricaemic gout cases (N= 22 176.63msec ± 11.6) versus controls(N=15 200.75msec ±15.73 P= 0.20)
There was a significant reduction in pPTT in hyperuricaemic gout cases (0.12 ± 0.02) versus controls (0.16
±0.01,P< 0.05.) pPTT was reassessed in 13 cases following a period of 3 months of normal sUA levels. sUA level was
reduced (umol/L) between baseline(487.15 ±24.15) and 3 months (309.38 ±20.78 P=< 0.01). There was a non-significant
increase in mean R-PVs2 from baseline(159.42ms ±14.37) and three months(168.84ms ±10.94) and non- significant
increase in mean pPTT from baseline(0.09 ±0.02) following 3 months(0.12 ±0.02)Conclusion: pPTT is a novel non invasive
method of accessing pulmonary haemodynamics. Patients with hyperuricaemia have shortened pPTT indicative of pulmo-
nary vascular dysfunction.

Disclosure: R. Flood, None; N. Fagan, None; D. O’Brien, None; C. Kirby, None; D. Kane, AbbVie/Abbott;
R. Mullan, None.
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Background/Purpose: Gout is one of the most common inflammatory joint diseases and is a disabling complication in
patients with heart failure. Patients with gout and heart failure represent a high risk population with multiple admissions to
the hospital. Recently, the left ventricular assist device (LVAD) has emerged as an alternative option to medical management
of end stage heart failure. There is currently no data on gout flares and gout management in heart failure patients with LVAD.

The primary aim of our study was to look at prevalence of gout flares in this cohort in both inpatient and outpatient settings,
analyze risk factors that contribute to gout flares and therapeutic options used for the treatment of gout flares in heart failure
patients with LVAD.

Methods: We conducted a retrospective chart review of patients who had a diagnosis of heart failure with LVAD and diag-
nosis of gout (self reported, crystal proven, or tophaceous), seen in the inpatient or outpatient settings at a large academic
center between January 2014 to January 2020. Statistical Analysis System software version 9.4 (SAS Institute Inc., Cary,
NC, USA) was used to perform the analysis. Summary statistics were obtained for the overall sample. Pearson correlation
test was used to assess association between two continuous variables. Linear regression was used to examine association
between continuous variables and demographic variables. Statistical significance was defined as p-value < 0.05.
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Results: A total of 174 patients’ charts were reviewed. The mean age of patients was 60.2 ± 10.3 years, predominantly
male (78.5%). The mean BMI was 31.3 ± 6.8 kg/m2. The mean uric acid before LVAD placement was 8.6 ± 3.2 mg/dl and
after LVAD placement was 7.8 ± 3.3 mg/dl. The average interval from LVAD placement to first flare was
10 ± 19.6 months. Analysis of diuretic usage in our cohort revealed that combination diuretic therapy significantly increased
uric acid levels and incidence of flare post LVAD compared to monotherapy with Furosemide. There was no statistically sig-
nificant difference in the uric acid and number of flares prior and post LVAD placement. There was also no correlation
between uric acid levels prior to LVAD and number of flares post LVAD placement. However there was a positive correlation
between those with increased flares prior to LVAD having increased flares post LVAD placement. It was also statistically sig-
nificant that patients were more likely to be on appropriate medications for flares when Rheumatology was consulted.

Conclusion: This study concentrated on one of the largest cohorts of heart failure patients with LVAD in the country with
diagnosis of gout. At the time of reporting this study, this is the largest study on a cohort of patients with LVAD and gout.
Our study revealed that there is no difference in the frequency of gout flares prior and after LVAD placement, however there
is positive correlation in increased flares prior to LVAD predicting increased flares in the future. As gout flares increase the
morbidity, especially in these at risk patients with LVAD, there is a critical need for collaboration between cardiologists, heart
failure specialists, and rheumatologists to manage these complex patients.

Disclosure: A. Arora, None; L. Jayaram, None; T. ESHETU, None; F. CONSTANTINESCU, None.
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Background/Purpose: In recent years, ultrasonography (US) has emerged as an accurate and reliable tool for the diagnosis
of calcium pyrophosphate (CPP) deposition disease (CPPD) in daily practice. Previous studies analyzed the diagnostic value
of US findings in different tissues and joints. However, there is only scarce evidence on the US scanning protocol with the
best accuracy for the diagnosis of CPPD at patient level. The aim of this study was to develop an US scanning protocol with
the highest diagnostic performance for diagnosing CPPD in inter-critical periods.

Methods: Patients with a crystal-proven diagnosis of CPPD and age- and sex-matched disease-controls with a negative
synovial fluid analysis for CPP crystals were prospectively enrolled in this cross-sectional, multicenter, case-control study.
All subjects underwent a bilateral US examination of 9 hyaline cartilages (HC), 6 fibrocartilages (FC), 5 tendons, 1 joint recess
and 1 ligament as follows: shoulder (glenoid FC, humeral HC and acromioclavicular FC), elbow (humeral HC), wrist (triangular
FC, scapho-lunate ligament, volar recess of the radio-lunate joint), hand (HC of the metacarpophalangeal joints from 2nd to
5th finger), hip (acetabular FC and femoral HC), knee (femoral condyles’ HC, meniscal FC, patellar tendon), ankle (talar HC,
Achilles tendon, medial and lateral compartments’ tendons, and plantar fascia). US assessment was carried-out by rheuma-
tologists blinded to clinical and laboratory data. CPP deposits were identified as presence/absence, according to the
OMERACT definitions [Filippou G, et al. Ann Rheum Dis. 2018;77:1194-9]. The diagnostic accuracy of the scanning proto-
cols was evaluated in terms of sensitivity (SE), specificity (SP), positive and negative likelihood ratios (LH+ and LH-, respec-
tively) and their 95% confidence intervals (95%CI). Reduced scanning protocols were defined using a stepwise backward
selection. To assess the diagnostic performance of reduced scanning protocols, we compared the area under the ROC
curves (AUROCs). In case of overlapping AUROCs, the shortest scanning protocol was selected.

Table 1. Presence of calcium pyrophosphate deposits in cases in each anatomical site assessed.
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Results: One hundred and fifty-four patients were enrolled: 88 CPPD patients (age: 70.3±12.1 years, disease duration: 4.4
±5.2 years, female/male ratio: 1.7) and 66 age- and sex-matched disease-controls (age: 69.1±13.5 years, female/male
ratio: 1.6).

Table 1 shows the prevalence of CPP deposits in patients with CPPD in each anatomical site included in the scanning pro-
tocol, with the FC of the medial and lateral meniscus of the knee being the most frequently involved targets (87.5% and
80.7% of patients, respectively).

Table 2 shows the diagnostic accuracy of the different US scanning protocols, with the best tradeoff between sensitivity and
specificity being the identification of CPP deposits in at least two anatomical sites both in the entire protocol (SE 96.6% [95%
CI 90.4-99.3%]; SP 92.7% [95%CI 83.7-97.6%]) and in a reduced protocol of three joints (knees, wrists and hips)
(SE 93.2% [95%CI 85.8-97.5%]; SP 98.5% [95%CI 92.1-99.9%]).

Figure 1 includes representative pictures showing CPP crystal deposits at knee level. A: Knee, longitudinal scan of the lateral meniscus. B: Knee,
longitudinal scan of the medial femoral condyle’s HC. Arrows: CPP crystal deposits at FC, arrowhead: CPP crystal deposits at HC.

Table 2. Diagnostic performances of different US scanning protocols. In all US scanning protocols, each anatomical target was assessed bilater-
ally.
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Conclusion:Our results show that bilateral US assessment of knees, wrists and hips provided the best sensitivity and spec-
ificity for diagnosing CPPD.

Disclosure: E. Cipolletta, None; E. Moscioni, None; S. Sirotti, None; G. Filippou, None; E. Filippucci, None.
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Background/Purpose: While the definitive diagnosis of gout and calcium pyrophosphate deposition disease (CPPD) is still
based on the identification of characteristic crystals in synovial fluid or tophus, imaging – in particular ultrasound and dual-
energy computed tomography (DECT) – is playing an increasingly important role [1]. However, the performance of DECT
remains limited by potential artifacts and its minimum spatial resolution (down to � 250 � m), which lowers its sensitivity and
prevents early diagnosis in patients with small crystal deposition volumes. Thanks to its higher spatial resolution (down to
� 100 � m), emerging multi-energy/spectral photon-counting CT (PCCT) has the potential to identify monosodium urate
(MSU) and calcium pyrophosphate (CPP) crystal deposition earlier. In this phantom study, we aimed to assess whether
point-of-care PCCT can identify smaller deposits of MSU and CPP crystals than DECT.

Methods: We used a soft tissue phantom with synthetic crystal inserts with known concentrations of MSU (200-600
mg/mL) and CPP (50-200 mg/mL). Crystals were suspended in a crystal-free background mimicking synovial tissue atten-
uation. Concentrations were selected to cover the range of X-ray attenuation characteristics encountered in vivo for MSU
and CPP crystal deposits [3, 4]. The phantom was successively scanned using a last-generation DECT operated at
70 and 140 kVp, and a novel point-of-care PCCT system operated at 118 kVp. A single dose level of 3 mGy was used for
both CT systems. PCCT images were reconstructed in five non-overlapping energy bins (7-40, 40-50, 50-60, 60-79, and
79-118 keV) at an isotropic voxel size of 0.1×0.1×0.1 mm3. Areas under the curve (AUC) were computed for each crystal
suspension pair and with the crystal-free background. We also calculated the minimum pixel sample size (with its corre-
sponding diameter) required to distinguish between two crystal types within a deposit, using the same method as in [2].

Results: Overall, the diagnostic performance of PCCT in identifying MSU and CPP crystal deposits was greater than or
equal to that of DECT. When distinguishing between MSU and CPP, diagnostic accuracy was excellent for both PCCT
(AUC=0.980, [95%CI=0.960-0.993]) and DECT (AUC=1, [95%CI=1-1]). In contrast, diagnostic accuracy of PCCT
(AUC=0.984, [95%CI=0.933-0.994] for MSU; and AUC=0.998, [95%CI=0.994-1.0] for CPP) outperformed that of DECT
(AUC=0.650, [95%CI=0.450-0.830] for MSU; and AUC=0.729, [95%CI=0.556-0.903] for CPP) for the identification of both
MSU and CPP in a crystal-free background. The minimum pixel sample size required to distinguish between MSU and CPP
within a crystal deposit decreased from 3 pixels (0.4 mm diameter) with DECT to 2 pixels (0.2 mm diameter) with PCCT. On
the other hand, DECT needed a minimum of 3-4 pixels (0.5 mm diameter) to differentiate between MSU and CPP within a
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crystal-free soft tissue background, whereas PCCT required minimum sample sizes of 2-3 pixels (0.2 mm diameter) to per-
form this same diagnostic task.

Conclusion: Point-of-care PCCT can identify smaller volumes of MSU and CPP crystal deposits with comparable accuracy
to DECT. Optimization of PCCT protocols should further improve crystal characterization at very high spatial resolution.

Disclosure: F. Becce, Horizon Therapeutics, Siemens Healthineers; A. Viry, None; D. Racine, None; D. Rotzinger,
None; T. Pascart, None; G. Filippou, None; J. Damet, None; L. Gallego Manzano, None.
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Background/Purpose: Gout is a highly prevalent inflammatory arthritis with increasing global disease burden in recent
years.1,2 A recent analysis3 of the Multiethnic Cohort Study reported that, compared to White individuals, Native Hawaiian,
Black, and Japanese-American individuals had 220%, 34%, and 14% higher risk of incident gout while Hispanic individuals
had a 22% lower risk. Furthermore, once diagnosed with gout, data show minority patients may be less likely to receive
appropriate gout care, such as urate-lowering therapy, in the ambulatory setting.4 How these disparities in background gout
risk and suboptimal outpatient care translate into the risk of avoidable and costly health care utilization, such as emergency
department (ED) visits and hospitalizations directly due to gout, remains largely unknown. Thus, we sought to examine the
contemporary racial/ethnic disparities in ED visits and hospitalizations with a primary discharge diagnosis of gout in the US
in 2019.

Methods: Using the latest available data (2019) from the National Emergency Department Sample (NEDS) and National
Inpatient Sample (NIS), we compared the racial/ethnic differences in annual population rates of ED visits and hospitalizations
for gout (primary discharge diagnosis) per capita (per 100,000 US adults using the 2019 age- and sex-specific US census
data). We also examined the rates of ED visits and hospitalizations for gout per total US ED visits/hospitalizations, adjusting
additionally for payer, region, and household income.

Results: We identified a total of 196,774 ED visits and 11,485 hospitalizations for a primary diagnosis of gout in the US in
2019 (Table 1). White individuals tended to be older than their racial/ethnic minority counterparts, particularly Asian and His-
panic individuals. The proportion of females tended to be higher among Black adults and lower among Hispanic adults (-
Table 1). The age- and sex-adjusted rate ratios per capita among US White, Black, Asian, and Hispanic patients for gout-
primary ED visits were 1.0, 5.01 (95% CI, 4.96, 5.06), 1.29 (1.26, 1.31), 1.12 (1.10, 1.13) and for gout-primary
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hospitalizations were 1.0, 4.07 (3.90, 4.24), 1.46 (1.34, 1.58), and 1.06 (0.99, 1.13), respectively (Figure 1). The corre-
sponding ratios per total US ED visits were 1.0, 3.17 (95% CI, 2.86, 3.50), 3.23 (2.71, 3.85), and 1.43 (1.21, 1.68); and
per total hospitalizations were 1.0, 2.47 (2.32, 2.64), 3.43 (2.76, 4.72), and 1.21 (1.12, 1.31), respectively (Figure 2). These
ratios were the largest among Black women both per capita and per total ED visits/hospitalizations.
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Conclusion: These latest nationwide data indicate that gout-primary ED visits and hospitalizations are higher in all racial/
ethnic minority patients than non-Hispanic White patients and are particularly high among Black patients. These findings
implicate the role of suboptimal gout management for minorities, leading to avoidable healthcare utilization.
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Background/Purpose: The presence of the HLA-B*5801 allele is strongly associated with Allopurinol Hypersensitivity Syn-
drome (AHS) manifesting as severe cutaneous adverse reactions (SCARs) like Drug rash with Eosinophilia and Systemic
symptoms (DRESS), Stevens-Johnson syndrome (SJS) and toxic epidermal necrosis (TEN), especially in patients of East
Asian or African descent. The primary aim of our study was to assess the prevalence of HLA B*5801 allele in African Amer-
ican patients with gout in a large academic health center. The secondary aim was to study the prevalence of AHS in our
cohort of African American patients with gout on allopurinol therapy.

Methods: We conducted retrospective chart reviews of gout patients at a large academic health center between January
2019 and February 2022. Adult patients with self-reported race as African-American with a diagnosis of gout seen as inpa-
tients or outpatients were included in the study. Analyses were performed using Microsoft Excel.

Table 1: Demographic characteristics of patients screened for HLA B*5801 allele
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Results: A total of 257 patients’ charts were reviewed. 62 (24.12%) patients were screened for the HLA B*5801 allele. The
mean age of the screened patients was 65.52 + 11.12 years with 40 (64.52%) males and 22 (35.48%) females. The mean
BMI was 32.69 + 7.16 (kg/m2). The mean GFR was 60.66 + 29.60 ml/min/1.73m2. 14 (22.58%) patients had congestive
heart failure and 17 (27.42%) were on diuretic therapy. From 62 patients screened for the HLA B*5801, 5 (8.07%) patients
tested positive for the risk allele and 2 (40%) out of the 5 patients, who received allopurinol prior to testing, developed
SJS/TEN. Among all charts reviewed, 208 (80.93%) patients received allopurinol, out of which 2 (0.96%) patients
developed SCAR.

Conclusion: Our study shows a risk allele prevalence of 8.07% among African American patients which is higher than 3.8%
previously reported in the study by Jutkowitz et al. Both patients who developed SCAR while on allopurinol were found to be
HLA B*5801 positive when admitted to the hospital, thus reinforcing the strong association between this risk allele and
SCARs. In our study, the incidence of AHS was 1 in 104 African American allopurinol users, which was also higher than
1 in 1972 users as reported in the study by Keller et al. Though our study sample size was small, the results point towards
a possible underreported prevalence of both the risk allele and AHS in African Americans. Although, guidelines are in effect
to test African American patients for HLA-B*5801 allele prior to initiating allopurinol, further physician, both specialist and pri-
mary care, as well as patient education is required to reinforce the importance of screening and in turn decrease the morbid-
ity and mortality associated with AHS in this population. Large scale multi-institutional studies are required to better
characterize the actual prevalence of HLA B*5801 allele and burden of AHS in African American patients with gout requiring
urate lowering therapy.

Disclosure: N. Nair, None; D. Debnath, None; F. CONSTANTINESCU, None.
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Background/Purpose: Gout is the most common inflammatory arthritis in adults that results in high disease burden and
health care utilization. The objective of the study is to describe factors seen in patients with repeat Emergency Department
(ED) visits at a university hospital to elucidate barriers in gout care and improve health care utilization.

Methods: A retrospective chart review of adult patients seen at a university hospital ED with a discharge diagnosis of gout
from 1/1/2019 to 12/31/2020 was performed. Patient demographics, comorbidities, outpatient drugs, diagnostic and ther-
apeutic interventions performed at the ED were noted. The admitting diagnoses of patients who required hospitalization
were evaluated. Descriptive statistics and Pearson’s chi-square test were performed between those that had repeat ED
visits and those with a single ED visit.
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Results: A total of 115 patients were included: 28 patients (24.3%) had repeat ED visits, while 87 patients (75.7%) had a sin-
gle visit (Table 1). Most patients were elderly, male, obese, and did not have prior intake of urate lowering therapy (ULT)
and/or anti-inflammatory drugs (AID). A higher proportion of Asian patients returned to the ED, while Hispanics were less
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likely to return. Patients with Medicare insurance and comorbidities, including hypertension (71.4%) and hyperlipidemia
(50%) were more often seen in the ED return group. Most patients with repeat ED visits already had a documented history
of clinically diagnosed gout, with most having no history of prior aspiration for crystal diagnosis. Outpatient management
by primary care physician and not having an outpatient visit within the preceding 12 months was more common in those with
repeat ED visits.

Time of ED presentation was similar between the two groups, as was getting labs obtained (Table 2). Outpatient uric acid
levels were similarly not at goal. Those that returned to the ED had a mean creatinine that was within normal limits, while
those with a single ED visit had a higher average creatinine. Overall, arthrocentesis was seldom performed at the ED
(14.8%), and when performed, urate crystals were identified 64.7% of the time. ULT management in the ED and use of con-
sultation services were similarly low. Only 4.3% of the total patients were started on ULT at the ED. Most were given a NSAID
for pain.

Hospitalizations were highest in the group with a single ED visit (20.7%) while only 1 patient was admitted in the group with
repeat ED visits. Among those that had an inpatient admission, most were for reasons other than acute gout (Table 3).

Conclusion: Our findings show that certain factors are seen more frequently in patients with repeat ED visits for gout. Asian
ethnicity, the presence of comorbidities, and not having outpatient follow up were more frequently seen in those with repeat
ED visits. While arthrocentesis is the gold standard for gout diagnosis, this is rarely performed. There was less ED return in
patients who had an inpatient admission, although a majority of admitting diagnoses were for reasons other than acute gout.
Further studies analyzing characteristics of gout patients associated with recurrent ED visits and hospitalizations are needed
to improve outcomes.

Disclosure: D. Lim, None; M. Aggarwal, None; M. Cabling, None.
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Background/Purpose: Calcium pyrophosphate deposition (CPPD) disease lacks recommendations on treatment strate-
gies. This study reports on treatment modalities used in European tertiary hospitals for the management of patients with
chronic CPPD disease.

Methods:Charts from patients with a diagnosis of chronic CPPD disease were retrospectively reviewed. Chronic CPPD dis-
ease was defined as persistent CPP crystal inflammatory arthritis lasting for more than 3 months and/or recurrent ( >2 epi-
sodes/year) acute episodes of CPP crystal arthritis. Patients came from 4 centers in France, 1 in Spain and 2 in Italy. All
treatments started from the 1st of January 2015 were recorded.

Table 1. Treatment positionning in the therapeutic startegy, drug retention and efficacy of treatments used for the management of chronic mani-
festations of calcium pyrophosphate deposition disease.
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Baseline characteristics of patients were collected, including clinical presentation, items for CPPD diagnosis, disease activity
(Patient Global Assessment (PGA) 0-10 on a numeric scale), quality of life on a 0 to 4 Likert scale, and treatments before
2015. The median number [inter-quartile range] of treatments used prior to each new treatment initiated was noted. Visits
at baseline, months 3, 6, 12 and 24 were recorded for each new treatment initiated. Treatment efficacy was assessed with
a 0 to 4 Likert scale according to the data from the files of the patients. If the treatment was discontinued before the
24 months visit, the date and cause was recorded.

Results: A total of 129 patients were included in the study (n = 66 in France, n = 21 in Spain, and n = 42 in Italy), cumulating
n=194 treatments initiated since 2015, and a mean number of 1.8 (±0.9) treatments per patient. Mean age was 69.6
± 13.1 years, n = 83 (64.3%) were females, duration of symptoms before the first recorded treatment was 16.8 (±27.1)
months. Overall, n = 85 (65.9%) patients presented with persistent CPP crystal inflammatory arthritis and n = 83 (64.3%)
presented with recurrent acute episodes of CPP crystal arthritis flares. Mean PGA at baseline was 6.6 ± 1.5, resulting in
impaired quality of life (< 4 on the Likert scale) in 94.6% of patients.

The most frequent first-line therapy was colchicine in n= 83 (72.8%) patients (mainly 1mg QD (57.8%) and 0.5mg QD
(33.7%) QID). At 24 months, n = 49 (59.0%) of patients were still on colchicine, n = 25 (30.1%) had discontinued colchicine
for inefficacy, n = 4 (4.8%) for intolerance, and n = 5 (6.0%) for prolonged symptom remission.

The median position of each treatment in the therapeutic strategy, drug retention and treatment efficacy are reported in
Table 1. Treatment retention for drugs with at least 20 initiations are reported in Figure 1. Combination of treatments was
prescribed in 35 patients (27.1%), mostly using corticosteroids (n = 20, 66.7% of combinations).

Figure 1. Kaplan-Meyer survival plots of colchicine, methotrexate, anakinra and tocilizumab for the treatment of chronic manifestations of calcium
pyrophsophate deposition disease.
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Conclusion: This study shows that long term colchicine is the most frequent first-line therapy prescribed for chronic CPPD
disease in a variety of European centers. Methotrexate is still significantly used, while anakinra and tocilizumab are the most
frequent biological therapies. Although this is an uncontrolled study, our results call for adequately powered clinical trials
evaluating the efficacy of hydroxychloroquine, methotrexate, colchicine and biological agents in persistent CPP crystal arthri-
tis and recurrent acute CPP crystal arthritis.

Disclosure: J. Damart, None; S. Sirotti, None;M. Andrès, Menarini, Grunenthal;E. Cipolletta, None;G. Filippou, None;
D. Carboni, None; E. Filippucci, None; P. Diez, None; A. Abhishek, AstraZeneca, Pfizer, Oxford immunotec, Inflazome,
NGMBiopharmaceuticals, Uptodate, Cadilla pharmaceuticals; A. Latourte, None; H. Ea, None; S. Ottaviani, None;
J. Letarouilly, None; R. Desbarbieux, None; S. Graf, None; L. Norberciak, None; P. Richette, AbbVie, Amgen, Biogen,
Bristol Myers Squibb, Celgene, Eli Lilly, Janssen, Novartis, Pfizer, Roche, Sanofi-Aventis, UCB; T. Pascart, None.
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Background/Purpose: Peripheral vascular disease (PVD) causes substantial morbidity and mortality. Patients with gout are
known to have increased coronary artery disease risk but less is known about their risk for PVD. Using electronic medical
record data from the national Veterans Health Administration (VHA) system, we examined associations between gout,
PVD and PVD sequelae including lower extremity amputation (LEA). We used diabetes (DM), a well-established risk factor
for PVD, as a positive comparator.

3549



Methods: We collected deidentified data from all VHA patients nationally with an active medical record from 2014–2018.
After identifying PVD prevalence among all patients, we selected a random sample of 20% for initial analysis to allow for later
internal validation. We classified gout, DM, and PVD using ICD-10 diagnosis codes. CPT codes were used to identify ampu-
tations as a surrogate for severe PVD. Using a multinomial logistic regression approach, we modeled odds of PVD and LEA
in our 20% sample cohort as functions of gout, DM, and characteristics including race, ethnicity, sex, age, region, BMI,
serum urate (SU) and baseline creatinine.
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Results: 7,161,715 records were reviewed. In the total population, PVD identified through diagnosis code was 2.2x more
prevalent in those with gout alone, 3.2x more prevalent in those with DM without gout, and 4x more prevalent in those with
gout+DM, than those with neither (controls) (Table 1). Amputations by CPT codes yielded similar findings: 2.5x more preva-
lent in gout alone, 4.2x in DM without gout, and 5.8x in gout+DM compared with controls. Among the 20% randomly sam-
pled population, controls tended to be younger (median 65, IQR 47–75 years) with lower BMI (median 29, IQR 25–32 years),
while those with gout+DM tended to be older (median 74, IQR 68–78 years) with higher BMI (median 33, IQR 29–37) than
patients with either gout or DM alone (Table 2). Patients with gout+DM had the highest mean SU at 8.2 mg/dL (SD 1.8) com-
pared to 7.3 (SD 1.6) in DM only, 7.0 (SD 1.8) in gout only and 6.0 (SD 1.4) in controls. Patients with gout alone had rates of
amputations that were higher than controls (consistent with a prior report1), but lower than those with DM alone (Figure 1).
Patients with gout+DM had the highest rates of amputations. After controlling for potential risk factors, those with gout were
1.7x (CI:1.68-1.82) more likely to have PVD. Patients with DM were 2.6x (CI: 2.53-2.63) more likely. Patients with gout+DM
were 3.2x (CI: 3.0-3.4) more likely to have PVD.

Conclusion: In a national VA cohort, individuals with gout were at significantly greater risk for PVD and LEA than patients
without gout, but at lesser risk than individuals with DM, even after adjustment for confounders. Individuals with gout+DM
were at the highest risk for PVD and LEA, although the interaction did not appear to be synergistic. These data suggest that
gout is an underrecognized risk factor for PVD and indicate the importance of assessing for PVD when caring for gout
patients.1Mikuls TR et al. Comparison of Rates of Lower Extremity Amputation in Patients With and Without Gout in the
US Department of Veterans Affairs Health System. JAMA Netw Open. 2022;5(1):e2142347.

Disclosure: N. Leung, None;M. Toprover, Horizon Pharma; C. Fang, None;M. Pillinger, Horizon Therapeutics, Sobi,
Fortress Bioscience, Hikma; J. Pendse, Qiagen.
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Background/Purpose: Patients with gout often seek care for painful flares and nearly one-third are prescribed opioids dur-
ing acute ambulatory visits. Unfortunately, opioids do not address the pathologic mechanisms centrally involved gout, either
by lowering serum urate (SU) or reducing acute inflammation, and it is possible that opioid therapy for flare and/or chronic
pain from advanced gout could serve as a gateway to chronic opioid use. The purpose of our study was to identify factors
associated with prevalent and incident opioid use among gout patients in the Veteran’s Health Administration (VHA)
population.

Methods: We performed a retrospective cohort study, identifying patients with gout using national VHA data from
1/1999-9/2015 based on the presence of ≥2 ICD-9 for gout (274.X) (Helget LN et al. Arthritis Care Res 2020). Baseline opi-
oid use was defined as receipt of an opioid in the year prior to the index date (date fulfilling gout algorithm). Associations of
baseline characteristics with prevalent opioid use were analyzed using multivariable logistic regression. Among those
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Figure 2. Factors associated with incident opioid use during follow-up * All variables included in multivariable model are shown in the figure; white/
Caucasian race and normal BMI (20-24.9 km/m2) were referent values; underweight BMI defined as <20 km/m2; overweight BMI defined as
25.0-29.9 km/m2; obese BMI defined as ≥30 km/m2; Other race includes composite of Asian, Native Hawaiian/Pacific Islander, and American
Indian Abbreviations: urate lowering therapy (ULT), chronic kidney disease (CKD), cardiovascular disease (CVD), post-traumatic stress disorder
(PTSD), hypertension (HTN), body mass index (BMI), African American (AA)

Figure 1. Factors associated with prevalent opioid use at baseline * All variables included in multivariable model are shown in the figure; white/
Caucasian race and normal BMI (20-24.9 km/m2) were referent values; underweight BMI defined as <20 km/m2; overweight BMI defined as
25.0-29.9 km/m2; obese BMI defined as ≥30 km/m2; Other race includes composite of Asian, Native Hawaiian/Pacific Islander, and American
Indian Abbreviations: urate lowering therapy (ULT), chronic kidney disease (CKD), cardiovascular disease (CVD), post-traumatic stress disorder
(PTSD), hypertension (HTN), body mass index (BMI), African American (AA)
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without prevalent opioid use at baseline, a time-to-event analysis using multivariable Cox proportional hazard models was
done to examine associations between patient factors and incident opioid receipt after gout diagnosis. Patients were fol-
lowed from index date until first opioid receipt with censoring due to death or end of the study period. Factors examined
as potential determinants of prevalent and incident opioid use included age, sex, race/ethnicity (acknowledging this as a
marker for numerous societal factors), comorbidities, body mass index (BMI), and use of urate-lowering therapy (ULT).
Rheumatology encounter (≥ 1 visit up to 1 year prior to index date) and urban/rural residence were also included in models
examining incident use.

Results: We identified 559,243 gout patients, 25% of whom had prevalent opioid use at the index date. Of 426,564 gout
patients without prevalent use at baseline, 44% were prescribed an opioid over a mean follow-up period of 5.5 years (inci-
dence 7.9 per 100 patient-years). Factors associated with prevalent opioid use were younger age, female gender, non-
White race, comorbidities, and underweight BMI (Figure 1). Associations of these same factors were similar in analyses of
incident opioid use (Figure 2). In models of incident use, a rheumatology encounter was associated with increased risk of
opioid use (aHR 1.58; 95% CI 1.55, 1.61) while urban/rural residence showed no association.

Conclusion: Using data from the largest integrated health system in the US, we found nearly 60% of gout patients receive
an opioid at some point in time in their disease course. Patient factors including non-white race/ethnicity, comorbidities,
and underweight BMI were associated with increased odds of opioid use at baseline as well as incident opioid use over time.
Association of incident opioid use with rheumatology care may relate to a referral bias of more severe gout. Additional inves-
tigation is needed to understand determinants of opioid use (including chronic use) in gout patients to reduce opioid expo-
sure in this at-risk population.

Disclosure: L. Helget, None; B. England, Boehringer-Ingelheim; P. Roul, None; H. Sayles, None; A. Petro, None;
T. Neogi, Novartis, Pfizer/Lilly, Regeneron; J. O’Dell, None; T. Mikuls, Gilead Sciences, Bristol-Myers Squibb, Hori-
zon, Sanofi, Pfizer Inc.
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Background/Purpose: The ACR recommends a treat-to-target strategy in gout management, centered on the titration of
urate lowering therapy (ULT) to a goal serum urate (SU) of < 6.0mg/dL. However, there is a paucity of data regarding
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improvements in health-related quality of life (HRQoL) when receiving a treat-to-target regimen for gout management. Using
data from the recently completed multicenter, randomized, double-blind, STOP Gout Study (O’Dell JR et al. NEJM Evidence
2022), we examined changes in HRQoL accompanying ULT administered as part of a treat-to-target strategy.

Methods: Participants with gout and SU concentration ≥6.8 mg/dL were randomized 1:1 to receive allopurinol or febuxo-
stat. ULT was titrated during weeks 0-24 (Phase 1) and maintained during weeks 25-48 (Phase 2), with escalation as nec-
essary, to reach goal SU of < 6.0 mg/dL. Participants were observed on a stable ULT dose during weeks 49-72 (Phase

Table 2. Associations of SU change from baseline to 48 weeks and Responder Status (SU goal achievement) with change in EQ-5D-3L and VR-
12; estimates generated using linear regression analysis *Covariates include age, race/ethnicity (white, African American, other), chronic kidney
disease, hypertension, diabetes, cardiovascular disease, body mass index, baseline SU, and treatment assignment.

Table 1. EQ-5D-3L and VR-12 values among trial participants *Values are presented as EQ-5D-3L or VR-12 scores means (SD); p-values gener-
ated using repeated measures ANOVA *Treatment status not associated with HRQoL changes over 48 weeks (p>0.7)
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3). For this analysis, participants were considered non-responders to ULT (either allopurinol or febuxostat based on random-
ization) if they did not achieve a goal SU of < 6.0mg/dL in Phase 2 (mean levels at weeks 36, 42 and 48) despite maximal ULT
dosing. The EQ-5D-3L and VR-12 (a Veteran’s Administration HRQoL outcome based of the SF-12) questionnaires were
collected and compared at baseline, 24 weeks, and 48 weeks and differences were examined over these time points using
a repeated measures ANOVA. Baseline HRQoL values were compared by responder status using a t-test. Associations of
SU change between baseline and 48 weeks, and SU goal achievement at 48 weeks with change in HRQoL outcomes were
examined using linear regression models.

Results: Of the 940 trial participants, 764 had SU response data available at week 48 and were included in this analysis;
618 (80.9%) of these achieved a target SU goal < 6.0 mg/dl. Participants deemed non-responders at 48 weeks reported
lower HRQoL scores at baseline when compared to responders (p< 0.001). Improvements in both measures were similar
between allopurinol and febuxostat treatment arms (p >0.7 for both HRQoL measures). From baseline to 48 weeks both
EQ-5D-3L and VR-12 questionnaire scores improved significantly in all participants (p< 0.0001) (Table 1). Neither SU
change nor responder status (achievement of SU goal) at 48 weeks were associated with changes in HRQoL (Table 2).

Conclusion: In this secondary analysis from a large, randomized double-blind, non-inferiority trial comparing the efficacy
and safety of allopurinol and febuxostat in the management of gout, we have found that HRQoL outcome measures
improved with treat-to-target ULT. Over this period of observation, SU change achieved was not associated with HRQoL
improvement, suggesting that a longer follow up period may be needed to identify these associations and/or that HRQoL
improvements may be more closely tied with other gout outcomes such as recurrent flare. Regardless, these findings dem-
onstrate that patients receiving treat-to-target ULT experience significant HRQoL gains even early in the course of manage-
ment, supporting current ACR practice guidelines.

Disclosure: L. Helget, None; J. O’Dell, None; J. Newcomb, None; M. Androsenko, None; M. Brophy, None;
A. Davis-Karim, None; B. England, Boehringer-Ingelheim; R. Ferguson, None; M. Pillinger, Horizon Therapeutics,
Sobi, Fortress Bioscience, Hikma; T. Neogi, Novartis, Pfizer/Lilly, Regeneron; P. Palevsky, None; H. Wu, None;
T. Mikuls, Gilead Sciences, Bristol-Myers Squibb, Horizon, Sanofi, Pfizer Inc.
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Background/Purpose: The American College of Rheumatology (ACR) developed an updated guideline in 2020 for the
management of gout.1 This study evaluates US rheumatologists’ stated adherence to and agreement with the 2020 ACR
guideline for the management of gout.
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Table: Demographics of rheumatologists who participated in the survey
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Methods: A 57-item questionnaire was administered to US rheumatologists, surveying their adherence to and agreement
with the 2020 ACR guideline for the management of gout. Stated adherence scores were based on the number of specific
recommendations reported to be followed by rheumatologists in practice. In contrast, stated agreement scores were based
on the degree of agreement with these recommendations.

Figure: Stated adherence versus stated agreement to the strong recommendations of 2020 American College of Rheumatology Guideline for the
Management of Gout
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Results: All of the 201 rheumatologists approached completed the questionnaire. The mean age of participants was
50 years; 54% had >15 years of practice experience, and ~70% were in private practice (Table). The mean overall stated
adherence score was 11.5 (of 15), and the mean overall stated agreement score was 7.7 (of 14). Rheumatologists with less
experience (up to 8 years; n=49) were likely to claim greater adherence than those with more experience ( >8 years; n=152)
(mean stated adherence score: 12.3 vs 11.3; p=0.05), whereas rheumatologists who claimed to see ≤75 patients with gout
in 6 months (n=66) had a mean stated adherence score of ~12.1 versus ~11.2 (p=0.05) for those who claimed to have seen
>75 patients. Approximately, 78% of rheumatologists reported initiating urate-lowering therapy (ULT) for patients who had
≥2 gout flares per year or ≥1 subcutaneous tophi or evidence of radiographic damage attributable to gout; 89% were likely
to prescribe allopurinol as a first-line ULT for all patient types (Figure). Adherence to recommendations for dosing was lower
than for other areas of recommendations: 43% and 39% of rheumatologists claimed to adhere to the recommended starting
doses for febuxostat and allopurinol, respectively (Figure). Approximately, 92% of the rheumatologists claimed to adhere to
the recommendations on using colchicine, non-steroidal anti-inflammatory drugs, or steroids as first-line therapy for gout
flares (Figure). Rheumatologists from academic settings were more likely to prescribe an interleukin-1 inhibitor for gout flares
than those working in other settings. In general, stated agreement with the guideline components was significantly less than
stated compliance.

Conclusion: The self-reported practice of the surveyed US rheumatologists was generally concordant with the 2020 ACR
guideline for the management of gout, even when there was stated disagreement with the guideline. However, there were
gaps in guidelines knowledge and stated adherence among rheumatologists, mainly concerning the dosing of treatment
regimens. Rheumatologists with less experience were likely to claim greater adherence to ACR guideline.

Reference

1. Fitzgerald JD, et al. Arthritis Care Res Hoboken). 2020;72(6):744-760.
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Background/Purpose: Gout is an inflammatory disease caused by the deposition of MSU crystals in joints and other parts.
At present, little progress in the research of chronic gouty arthritis (CGA) has been reported, which is featured by recurrent
arthritis and formation of tophus. In order to further explore the mechanisms of gout, the animal models of gouty arthritis
are needed. By far, there have been attempts to establish acute gouty arthritis (AGA) model by direct injection of MSU crys-
tal. However, there are still difficulties in the establishment of CGA model in mice. Therefore, we further explored the method
of establishing CGA mice model on the basis of the existing AGA mice model.
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Methods: According to the previous literature reports, 8-week-old C57BL / 6J mice were injected with MSU crystal suspen-
sion (model group) / PBS (control group) into their hind paws to establish a mouse model of AGA. Joint swelling was
expressed as the ratio of the footpad thickness of the inflamed over the normal control joint. Based on the AGA model,
the repeated acute inflammation and remission process of chronic gouty arthritis was established by repeatedly injecting
MSU crystal into the footpads for up to 4 months. The tophi in joints were observed, imaging and pathological examination
were conducted. The mice in CGA group were sacrificed seven days after injection of MSU crystal for the last time. Then the
bone destruction in pathology and the expression of MMP3 and RANKL were evaluated. The uric acid level in AGA and CGA
model was also detected.

Results: In AGA model, there was significant swelling of joints (Figure 1A-C), which was time and concentration dependent.
(Figure 1D). Based on the results of AGA model, the CGA model was successfully established (Figure 2A). The repeated
acute inflammation and remission process were seen in joints of CGA model (Figure 2B), and tophus was observed on the
surface of the footpad (Figure 2C). Imaging showed bone deformity and abnormal material deposition around the bone

Figure 1. (A-C) The establishment of acute gouty arthritis (AGA) model. (B) AGA control group (injection of PBS to joints). (C) AGA model group
(injection of MSU to joints). (D) Changes in footpad thickness ratio in different time and concentration of MSU crystal suspension.

3559



(Figure 2D). In CGA model, the mRNA expression levels of MMP3 and RANKL were higher than those in control group
(P=0.0152 and 0.0043, respectively) (Figure 2E-F). Pathology showed significant fibrous tissue formation with lymphocytes
infiltration, which invaded the bone and led to bone destruction (Figure 2G-H). In the mouse CGA model, IL-1β, TNFα, IL-17
were significantly increased in local joint tissues (P =0.0401, 0.0009, 0.0213, respectively), indicating consistent inflamma-
tion in joints of CGA model. In AGA model, the blood uric acid increased rapidly after local injection of MSU crystal, but
returned to normal after 12 hours. After repeated injection and formation of tophus in CGA model, the serum uric acid was
still in a high level after injection of MSU seven days ago (Figure 3).

Figure 2. The establishment of chronic gouty arthritis (CGA) model. (A) Timeline of establishment of CGA models. (B) Footpad thickness ratio in
different time of CGA model establishment. (C) Tophi of joints. (D) CT reconstruction of footpads. (E-F) Expression of MMP3 (E) and RANKL
(F) in joint of control group (injection of PBS to joints) and AGA model group (injection of MSU to joints). (G-H) Pathology of joint in CGA models.
(G) Control group; (H) CGA group.
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Conclusion:We successfully established the mouse experimental model of CGA, and observed the manifestations of recur-
rent arthritis, formation of tophus, bone destruction, and increase in serum uric acid level. The establishment and application
of CGA mice model may be a great help for the study of chronic gout in the future.

Disclosure: Y. Yin, None; Y. Zhang, None; H. Di, None; X. Han, None; X. Zeng, None.
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Background/Purpose: Calcium pyrophosphate dihydrate crystal deposition disease (CPPD, chondrocalcinosis) is known
to affect fibrocartilaginous tissue in the large and smaller peripheral joints. The affection of similar structures in the axial skel-
eton is unclear. We aimed to assess the frequency and severity of structural changes in the lower spine in patients with
established CPPD in comparison to degenerative disc disease (DDD).

Methods: In a retrospective study, patients with CPPD or DDD as a main diagnosis with available spinal conventional radio-
graphs (CR) performed during 2014 – 2020 were included. Definite other inflammatory conditions affecting the spine were
excluded. The CR segments T7/8-L5/S1 were evaluated for the occurrence of disc calcification, intradiscal vacuum phe-
nomenon, disc height (normal, narrowing, complete loss), endplate erosion, osteophytes and spondylolisthesis. When lum-
bar spine MRIs of the same time point were available, discovertebral units were evaluated for the occurrence of vacuum
phenomena, endplate erosion, Modic changes and disc dehydration (Pfirrmann). Follow up CR were assessed if available.
All available images were evaluated by 2 independent readers and discrepancies were solved by consensus.

Results: CR of 140 patients (1.171 discovertebral units) with CPPD and 99 DDD (803 discovertebral units) were evaluated
(mean age 74.4±9.9 and 71±6.2, 20% vs. 20.2% males, respectively). MRIs of the spine were available from 48 CPPD and
44 DDD patients. Vacuum phenomena, disc calcification, osteophytes and erosion were significantly more frequently seen in
patients with CPPD compared to DDD (Table) with no differences between the thoracic and the lumbar spine. Follow-up CR
were available for 29 patients with CPPD and 46 DDD. Both groups presented statistically significant progression of end-
plate erosions and osteophytes (p 0.001 - 0.02 for both groups). Notably, even though CR follow-up times in the CPPD
group were, compared to DDD (median (IQR) 1.9 (2.4) vs 3.0 (3.1) years, p=0.033, respectively), shorter, radiographic pro-
gression was noted more frequently in CPPD vs. DDD for erosive changes (6.8% vs. 0.6%, p=0.018) and disc calcification
(5.8% vs. 0.6%, p=0.007), respectively. When comparing MRIs, a higher number of discovertebral units was affected by
vacuum phenomena (34 vs 13, p=0.04) and endplate erosions (L4/5 (45.5% vs 24.4%, p=0.04), L5/S1(40.4% vs 19.5%,
p=0.03) in patients with CPPD vs. DDD, respectively.

Conclusion: Patients with chondrocalcinosis showed more severe and progressive degenerative findings in the lower spine
as assessed by both, CR and MRI, even more in comparison to established DDD. This data shows that disease manifesta-
tions of CPPD in the axial skeleton are clinically relevant.

Disclosure: K. Klavdianou, None; J. Kasfeld, None; M. Fruth, None; S. Tsiami, None; J. Braun, None; P. Sewerin,
AXIOMHealth, Amgen, AbbVie, Biogen, Bristol-Myers Squibb (BMS), Celgene, Chugai PharmaMarketing Ltd. / Chugai
Europe, Deutscher Psoriasis-Bund,, Gilead Sciences, Hexal Pharma, Janssen-Cilag, Johnson & Johnson, Lilly / Lilly
Europe / Lilly Global, medi-login, Mediri GmbH, Novartis Pharma, Onkowissen GmbH, Pfizer, Roche Pharma, Rheuma-
zentrum Rhein- Ruhr, Sanofi-Genzyme, Spirit Medical Communication, Swedish Orphan Biovitrum, UCB Pharma;
D. Kiefer, Novartis, AbbVie/Abbott, Boehringer-Ingelheim, Janssen, UCB, Pfizer; X. Baraliakos, AbbVie, Lilly, Galapa-
gos, MSD, Novartis, Pfizer, UCB, Bristol-Myers Squibb, Janssen, Roche, Sandoz, Sanofi.

Table. Frequency of affected discovertebral units on conventional radiographs
CPPD DDD p
Vacuum phenomenon 156 (13.3%) 44 (5.5%) < 0.001
Disc calcification 193 (16.5%) 42 (5.2%) < 0.001
Endplate erosion 159 (13.6%) 26 (3.2%) < 0.001
Osteophytes 861 (73.5%) 480 (59.8%) < 0.001
Spondylolisthesis 126 (10.8%) 69 (8.6%) 0.264
CPPD: calcium pyrophosphate dihydrate crystal deposition disease DDD: degenerative disc disease
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Background/Purpose: To investigate whether monosodium urate (MSU) deposition measured by dual-energy computed
tomography (DECT) could help predict acute flares after discontinuing colchicine prophylaxis in patients with gout.

Methods: This prospective observational pilot study included patients with gout meeting the 2015 ACR/EULAR gout clas-
sification criteria who received urate lowering therapy (ULT) and a prophylactic dose of colchicine for 6 months. DECT was
performed at the time point when colchicine was discontinued. Images of a preselected unilateral foot and ankle were ana-
lyzed for the measurement of MSU volume by a musculoskeletal radiologist. Patients were divided into those who had a flare
and those who did not during a 2-month period following colchicine discontinuation. Differences in clinical and DECT find-
ings between the two groups were analyzed. The predictive value of MSU volume for flares was assessed using the area
under the receiver-operating-characteristic curve (AUC).

Results: Twenty-three patients were enrolled: the MSU volume of 20 patients were assessed. The index tophi area on phys-
ical exam well correlated with the total MSU volume (rho 0.575, p=0.010). Eight (40%) of the 20 patients experienced a flare
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over a 2-month period after discontinuing colchicine. The flare group had more tophi on physical exam (62.5% vs. 8.3%,
p=0.018) and more patients with chronic kidney disease (CKD) (62.5% vs. 8.3%, p=0.018). The no-flare group had consid-
erably lower foot MSU volume than the flare group (0.02 vs. 0.21 cm3, p=0.031). The foot MSU volume yielded an AUC of
0.79 for predicting a flare after discontinuing colchicine.

Conclusion: Our study shows that the presence of tophi and CKD may require a longer period of colchicine prophylaxis.
Patients with little or no MSU deposits on the foot/ankle 6 months after initiating ULT had a lower risk of flare after discontinu-
ing prophylaxis. Longitudinal measurements of MSU volume in patients with a high initial urate burden may help determine
the optimal duration of prophylaxis.

Disclosure: M. Kim, None;M. Kim, None; S. CHOI, None; Y. Jung, None; J. Jung, None; J. Kim, None; J. Chai, None;
K. Shin, None.

Figure. Receiver-Operating-Characteristic curves for the monosodium urate (MSU) volume measured by dual-energy computed tomography
(DECT) to predict gout flare during 2 months after discontinuation of prophylactic colchicine therapy. AUC, area under the curve.
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Background/Purpose: Gout flares result from an innate immune response against monosodium urate crystal deposits,
resulting in macrophage crystal phagocytosis and cellular activation.1 NLRP3 inflammasome activation results in release of
pro-inflammatory cytokines (e.g., IL-1b), attracting and stimulating bloodstream neutrophils, including triggering neutrophil
extracellular traps (NETosis). The neutrophil-to-lymphocyte ratio (NLR) is a biomarker for systemic inflammation and is
increased in patients with active polyarticular gout.2 However, little is known about the relationship between NLR and gout
flare in patients undergoing urate-lowering therapy, or how treatment response influences NLR. We examined NLR changes
in uncontrolled gout patients administered pegloticase as part of two pivotal trials.

Methods:Data from gout patients treated fortnightly with pegloticase (8mg, 12 infusions) in two parallel phase 3 randomized
trials were assessed by urate-lowering response (serum urate < 6 mg/dL for ≥80% of Months 3 and 6) and flare (upper flare

Figure. Least-square mean change from baseline in neutrophil-to-lymphocyte ratio (NLR) in patients with and without gout flare during pegloticase
treatment. Baseline was defined as the last measurement prior to first pegloticase infusion. Mixed model of repeated measures analysis. Error bars
represent 95% confidence intervals.
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tertile, ≥4 flares during pegloticase treatment) status. NLR was determined at baseline (BL, before pegloticase dose 1) and at
Wks 7, 13, 19, and 25. Change from BL to Wk 25 was analyzed using a mixed model for repeated measures adjusting for
age, visit, colchicine use (yes/no), group, and interaction between visit and group.

Results: 36 (72.2% men, 61.2±14.2 yrs) and 49 (85.7% men, 52.7±15.6 yrs) patients were pegloticase responders and
non-responders, respectively. Mean (±SD) BL NLR was similar between responders (3.39±2.73) and non-responders
(4.23±2.80, p=0.132) and near or above the normal NLR range (0.78─3.533). NLR peaked in responders (4.59±5.62) and
non-responders (4.94±5.40) at Wk 13, returning to BL by Wk 25. Patients in the flare (3.75±2.38) and no flare (3.55±2.14)
groups had similar BL NLR values. Median time to first flare was 9 days following first pegloticase infusion and flare rates pro-
gressively decreased following Month 1. Whereas peak mean (95%CI) change from BL in NLR was observed at Wk 13 in the
flare group (+2.54 [+1.08, +4.00]; no meaningful change during treatment in the no flare group; Figure).

Conclusion: Sustained urate-lowering had little effect on NLR over the first 6 months of pegloticase therapy. However, flare
patients had a significant NLR increase following therapy initiation, suggesting heightened systemic inflammation. Flare rates
progressively decreased following treatment Month 1, but peak NLR occurred between Wks 13 and 19. Therefore, even
though gout flares are generally thought of as local attacks, our findings suggest that heightened systemic inflammation per-
sists for weeks to months following flare. Whether peak NLR at Wk 13 was a consequence of flare, or indicates a predispo-
sition to flare and/or rising NLR remains unknown. Given that elevated NLR is associated with renal, cardiovascular, and
overall mortality,4 further investigation in gout patients is warranted.
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Background/Purpose: The current golden standard in diagnosing gout and calcium pyrophosphate deposition is polarized
light microscopy (PLM). However, small crystal sizes, the presence of other crystal types, glass artefacts and cellular uptake
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of MSU can pose uncertainties in the clinical analysis of synovial fluids. There are multiple methods to improve synovial fluid
analysis, of which Raman spectroscopy is the most promising. In our approach, we have integrated an ordinary polarized
light microscope with a Raman spectroscope (iRPolM, Hybriscan), allowing for simultaneous use of both techniques. In this
abstract, we demonstrate the added value of this technique for the first 50 patients, including 23 diagnosed with gout.

Methods: 50 patients were punctured for diagnostic purposes when presenting with swollen joints. Patient characteristics
are given in figure 1. Samples were analyzed by an experienced rheumatologist with polarization microscopy, who also gave
an indication of certainty in diagnosis. The iRPolM analysis followed this. A visual representation of this method can be found

3567



in figure 2. Retrieved Raman spectra were analyzed by a trained Raman spectroscopist for the presence of MSU, calcium
pyrophosphate dihydrate (CPPD) or other (deposited) materials.

Results: A summary of the results from this experiment can be found in figure 3. We demonstrate a high correspondence
(95%) between a certain identification with PLM and iRPolM. While the rheumatologist is only able to identify MSU/CPPD,
Raman can also discriminate other microparticles.

Hydroxyapatite crystals were found in 1 patient with RA and one patient with a degenerative shoulder syndrome. Calcite (cal-
cium carbonate) could be identified in 17 patients, 4 of whom were diagnosed with gout, 4 with CPPD, 3 with Rheumatoid
Arthritis, 2 with Osteoarthritis and 4 undefined.

Titanium dioxide crystals were found in 6 patients. Only one of 6 patients with titanium crystals had an orthopedic implant,
there is no clear relation between the two.

Carotenoids, a precursor molecule for vitamin A, could be found in 4 patients, 1 of which was diagnosed with gout and 3 had
an undefined joint disease. All thenardite (sodium sulphate) crystals could be found in patients with osteoarthritis. Microplas-
tics could be found in 19 patients, but environmental pollution must be excluded.

Conclusion: Raman spectroscopy has a significant added value to PLM, as it can not only can discriminate between MSU
and CPPD but also identify a whole range of other crystals which might be related to potentially novel crystallopathies. In the
future crystal identification in rheumatology may well have to rely on Raman based diagnostics.Patient characteristics table. *
CPDD: calcium pyrophosphate deposition disease ** Undefined means joint disease other than gout, CPPD, rheumatoid
arthritis or osteoarthritis. *** Yes/no means a 100% certain crystal identification as assessed by an experienced rheumatol-
ogist. Doubtful means a less than 100% certain crystal identificationGraphic depiction of the Raman analysis process. After
scanning, Raman spectra are analyzed with visual examination by a trained spectroscopist. The presence of a peak at
630 wavenumber (cm-1) is specific for MSU crystals, whereas a peak at 1050 wavenumber (cm-1) is specific for calcium
pyrophosphate crystals.

Results of sample analysis. + represents certain positive identification, ~ represents uncertain, - represents certain negative
identification. Numbers represent counts of patients with Raman detected crystals in this category (i.e. gout, MSU+ CPLM
had 1 patient with calcite crystals).

Disclosure: T. Niessink, None; M. Janssen, None; C. Otto, Hybriscan BV; T. Jansen, None.
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Background/Purpose: Habitual fructose-rich beverage intake has been associated with increased serum urate (SU) levels
and prevalent and incident gout. This is likely because fructose induces urate production by increasing ATP degradation to
AMP. Episodic fructose-rich beverage intake may also trigger recurrent gout flares, since SU levels have been shown to
increase within minutes of oral or IV fructose administration in human physiologic studies,1,2 particularly in people with gout.3

However, as mentioned in the 2020 ACR Guidelines for Gout Management, no data on fructose consumption are available
for existing gout.4 We evaluated whether intake of fruit juice and other fructose-rich beverages was associated with risk for
gout flares.

Methods: This case-crossover study used data collected prospectively from gout patients attending Rheumatology clinics
at two US academic medical centres over 2019-2022 to evaluate risk factors for gout flares. Each participant acted as
his/her own control, thus eliminating between-person differences. Participants logged on to the study website at times of
gout flares and every 3 months during gout flare-free (control) periods to report on exposures, including diet and medica-
tions, during the 48 hours preceding the flare or control period.

We examined the relation of self-reported 8 oz. servings of fruit juices (orange, apple, or other) and other sugary beverages
(e.g., punch, lemonade) in the prior 48 hours to the risk of gout flares using conditional logistic regression, adjusting for intake

Table 1. Association of Fruit Juice and Other Sugared Beverage Intake with Risk for Gout Flares
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of water, sugared soda, coffee, and alcohol, and urate-lowering, diuretic, and flare prophylactic medications (NSAIDs, col-
chicine) during the same period.

Results:Of 862 people with gout in the study cohort, 126 had ≥ 1 gout flare during the study period and also completed ≥ 1
non-flare questionnaire (contributing a total of 157 flare periods and 317 control periods); 78% were male, mean age 58.0
±17.3 years at enrollment. Higher intake of fruit juice and other sugary beverages were each associated with increased risk
for gout flare (Table 1), even accounting for intake of other alcoholic and non-alcoholic beverages and medication use during
the same period. Adjusted odds ratios (ORs) were 3.93 (1.47 to 10.47) for ≥3 servings of fruit juice (ref=0 servings), 3.64
(1.20 to 11.08) for ≥3 servings of other sugared beverages, and 3.07 (1.31 to 7.19) for ≥3 servings of either juice or other
sugared beverages. Sugared soda consumption was uncommon (fewest number of relevant analytic pairs among bever-
ages of interest in this cohort to date), limiting power for analyses as a flare trigger.

Conclusion: The study findings suggest that intake of fruit juices and other sugared beverages (e.g., punch, lemonade,
sports drinks, sugared iced tea) both increased the risk of gout flares, in a dose-response manner. These findings could pro-
vide guidance to clinicians and patients about avoidance of high-fructose beverage consumption for prevention of both inci-
dent gout and gout flares.
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Background/Purpose: Acute gout flare often accompanies urate-lowering therapy initiation and is the most common
adverse event associated with pegloticase, a recombinant pegylated uricase that rapidly lowers serum uric acid (sUA).1 A
recent case series of uncontrolled gout patients undergoing pegloticase plus methotrexate co-therapy found that patients
who experienced acute gout flare during therapy were slightly older, more often obese, and had higher comorbidity burden
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at baseline than those that did not.2 To better understand these findings, this analysis examined and compared phase
3 pegloticase trial participants with and without gout flare during treatment.

Methods: Patients with uncontrolled gout, sUA≥8 mg/dL, and allopurinol intolerance/recalcitrance who were administered
biweekly 8 mg pegloticase infusions as part of the pegloticase phase 3 pivotal trials1 were included. Patient baseline charac-
teristics were compared in this post hoc analysis between participants who did and did not experience ≥1 acute gout flare
during treatment.

Results: 66 patients (80.3% male, 57.0±15.12 years old, BMI: 33.0±7.42 kg/m2; sUA: 10.2±1.81 mg/dL) with ≥1 acute
gout flare and 18 patients (77.8% males, 53.2±17.40 years old, BMI: 32.8±7.37 kg/m2; sUA=9.7±2.71 mg/dL) without
acute gout flare were included. Patients who experienced ≥1 flare following pegloticase initiation had more acute gout flares
in the 18 months prior to treatment (11.1±11.49 vs. 5.4±3.31 flares, p=0.040). Though many characteristics were similar, a
larger proportion of flare patients were white (69.7% vs. 44.4%, p=0.057). 73.9% (207/280) of listed comorbidities were
more prevalent in patients with ≥1 acute gout flare, indicating higher overall comorbidity burden; most notably, diabetes mel-
litus (30.3% vs. 16.7%; non-insulin dependent: 16.7% vs. 0%), renal failure (25.8% vs. 16.7%), and nervous system disor-
ders (40.9% vs. 16.7%), but all p >0.05 (Figure). Additionally, more patients who experienced acute gout flares during
treatment had insomnia (18.2% vs. 0) and depression (15.2% vs. 0) prior to treatment.

Conclusion: Findings of this post hoc analysis largely agree with those of a recent retrospective chart review study2 sug-
gesting higher comorbidity in patients who experience acute gout flares during pegloticase therapy. We also found possible
differences in patient race and pre-treatment flare rate. This small study is hypothesis generating and further study is needed
on a larger population. However, identifying possible risk factors for acute gout flare following ULT initiation would be bene-
ficial for both patient and physician.

References:

1. Sundy JS, et al. JAMA 2011, 306:711-20.
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Figure. Comorbidities in phase 3 pegloticase pivotal trial participants who did and did not experience acute gout flare during biweekly pegloticase
treatment. *noted as comorbidity, not based on BMI. †incudes benign and malignant neoplasms.
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Background/Purpose: Dual-energy computed tomography (DECT) can reliably visualize and quantify monosodium urate
(MSU) crystal deposits in gout patients.1 Two MIRROR open-label trial (pegloticase + oral methotrexate [MTX] co-therapy)
participants underwent serial DECT imaging, both showing a rapid, progressive decrease in MSU deposition volume during
therapy.2 The MIRROR randomized controlled trial (MIRROR RCT) showed increased urate-lowering response rate to
pegloticase when co-administered with MTX (71.0% vs. 38.5% with monotherapy during Month 6)3 and included a larger
number of participants who underwent serial DECT imaging during therapy. Here, we report serial DECT MSU deposition
findings from MIRROR RCT.

Methods:MIRROR RCT (NCT03635957) participants were randomized 2:1 to receive pegloticase (8 mg biweekly infusions)
plus blinded MTX (15 mg/wk) or placebo (PBO). At DECT-capable sites, serial images were obtained using a standardized
acquisition protocol at specified points during the 52-wk treatment period (Day 1 [pegloticase infusion 1]; Wks 14, 24, 52).
Bilateral hand/wrist, elbow, foot/ankle, and knee images were obtained, post-processed using default settings, and inter-
preted by an independent central reader who was blinded to treatment group and response. MSU deposition volume was
assessed in each scan. Patients with baseline and Wk 52 images were included in analyses. Joints with a baseline MSU vol-
ume < 0.5 cm3 were excluded to avoid large contributions of potential DECT artifacts.4

Results: 6 MTX and 2 PBO patients were included in analyses. 5 MTX patients were treatment responders during Month
6, receiving 52 wks of pegloticase + MTX. The remaining patient discontinued pegloticase + MTX (nonresponder) at Wk
6, beginning allopurinol (maintained sUA < 6 mg/dL thru Wk 52). 1 PBO patient was a responder during Month 6, receiving
42 wks of pegloticase + PBO. The remaining patient discontinued pegloticase + PBO (nonresponder) at Wk 6, beginning
allopurinol (maintained sUA < 6 mg/dL thru Wk 52). MSU volume progressively and markedly decreased during therapy in
both treatment groups (Wk 52, MTX: -93.8% ± 8.8% across 9 imaging regions of 6 patients, PBO: -95.7% ± 3.1% across
4 imaging regions of 2 patients). The 2 patients who received 6 wks of pegloticase + MTX/PBO co-therapy had MSU volume
changes of -72.3% (MTX) and -97.1% (PBO) at Wk 52. MSU volume reductions were comparable in different regions of the
same patient and occurred similarly with urate-lowering in both treatment arms.
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Conclusion: DECT imaging showed that pegloticase + MTX/PBO co-therapy led to rapid debulking of MSU deposition
across multiple joints, with a mean urate volume reduction of 95% over 52 wks. Meaningful debulking was also observed
in 2 nonresponders (6 wks of pegloticase) who immediately began allopurinol with pegloticase discontinuation. These find-
ings provide further evidence of MSU burden reduction across joints with pegloticase-induced urate lowering.
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Figure. Monosodium urate (MSU) deposition volume change over time, as measured by serial DECT imaging, in patients undergoing pegloticase
therapy with methotrexate (Top) or placebo (Bottom) as co-therapy. Mean changes are shown (open circles), along with individual scan changes
(closed circles). One patient in each treatment group received only 6 weeks of therapy (red circles), beginning allopurinol at Week 6 (MTX:
300 mg/day titrated up to 600 mg/day at Week 12; PBO: 600 mg/day). Error bars represent standard deviation. Bilateral hand/wrist volume-
rendered DECT images showing MSU deposition (green) and scan MSU volume are shown for one patient in the methotrexate arm.

3573



Therapeutics; L. Padnick-Silver, Horizon Therapeutics; B. LaMoreaux, Horizon Therapeutics; F. Becce, Horizon
Therapeutics, Siemens Healthineers.

Abstract Number: 1808

Assessing the Role of the NLRP3 Inflammasome in Driving Inflammation
in Affected Joints of Patients with Inter-critical Gout

Swamy Venuturupalli1, Ami Ben-artzi2, Tasmia Amjad3, Amit Kumar4, Nikhil Davuluri3, Timothy Chu3, Umair Khan3,
Diego Parra3, Natalie Fortune3 and Caroline Jefferies1, 1Cedars-Sinai Medical Center, Los Angeles, CA, 2Ami Ben-Artzi,
MD Inc., Beverly Hills, CA, 3Attune Health, Beverly Hills, CA, 4Attune Health, Beverly Hils, CA

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: (1787–1829) Metabolic and Crystal Arthropathies – Basic and Clinical Science Poster
Session Type: Poster Session D
Session Time: 1:00PM–3:00PM

Background/Purpose: Percutaneous ultrasound-guided needle synovial biopsies can now be performed at the bedside.
To date, no synovial biopsy studies have been conducted in gout patients. Urate crystals drive IL-1β production and asso-
ciated inflammation in affected joints via activating the NLRP3 inflammasome. The aim of this study was to assess gout
patients during the inter-critical period to assess the role of the NLRP3 inflammasome in driving subclinical chronic
inflammation.

Methods: We collected blood and synovial biopsies from four male patients of joints that had prior but not current gout
flares. Histopathology and enzymatic digestion for downstream analysis by flow cytometry and qPCR were performed.
Whole blood RNA was analyzed by qPCR while peripheral blood mononuclear cells (PBMCs) were isolated for flow cytom-
etry analysis. CASPASE 1 (CASP1) activity was measured in samples. Serum from healthy matched controls and synovial
biopsy tissue collected previously from Rheumatoid Arthritis (RA) patients was used as controls.

Results: In whole blood, we found that IL1B mRNA levels but not TNF� levels were significantly increased in gout patients
compared to RA patients, suggesting that in the inter-critical period, systemic levels of inflammatory cytokines are elevated
(fig 1). We also observed increased expression of IL1B and CASP1, although not statistically significant, in gout patients
compared to healthy controls (fig 1, left hand panel). In keeping with increased IL1B in whole blood samples, PBMCs from

Figure 1: RNA was extracted from whole blood samples from patients with inter-critical gout (n=4), health controls (HC) (n=4) and patients with
Rheumatoid Arthritis (RA) (n=6). Levels of gene expression where determined by qPCR and expression of genes in gout patients was relative to
HC and RA patient levels. Data is pooled data from patients and HC samples. Statistical significance was determined by Student t test, with
p<0.05 being considered significant. ** = p<0.001 ***=p<0.0001
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Figure 2: PBMCs from gout patients (n=4) were stained for surface markers (CD45, CD4, CD14) and caspase activity measured following LPS and
nigercin priming. Representative schematic showing gating strategy and LPS-induced CASPASE-1 activity in CD4+, CD8+ and CD14+ cells
(n=4), lower panel. Statistical significance was determined by one-way ANOVA, with p<0.05 considered significant.

Figure 3: (A) CASPASE-1 expression was measured in synovial biopsies from RA (n=6) and gout patients (n=4) by qPCR; (B-C) synovial biopsies
from gout patients (n=4) were digested, stained for surface markers (CD45, CD4, CD14) and caspase activity measured. (B) Caspase activity com-
pared in CD45-stromal cells from gout (n=4) and RA (n=2) synovial biopsies; (C) Representative schematic showing gating strategy and LPS-
induced caspase-1 activity (red line) in the CD45- stromal cells, CD3+ T cells, CD14+ monocytes and CD3-CD14-immune populations.
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gout patients tended to have increased CASP1 activity at baseline (figure 2). Importantly, CASP1 expression was found to
be elevated in gout synovial biopsies compared to RA biopsies (fig 3A). CASP1 activity was increased in CD45- stromal cells
from gout patients compared to RA controls at baseline (n=2, figure 3B). However, whilst LPS induced CASP1 activation in
CD45- stromal cells, CD3+ T cells and CD3-CD14- immune cells from gout biopsies (figure 3c), insufficient cell numbers
were obtained to compare stimulation in RA samples (figure 3C).

Conclusion: In synovial biopsies of gout patients during the inter-critical period, we observed increased levels of CASP1
mRNA, suggesting CASP1 activity may be higher. We also observed higher CASP1 and IL1B expression in blood from
patients with inter-critical gout compared to blood from healthy controls. PBMCs from gout patients in the inter-critical
phase also appeared to have enhanced CASP1 activity. Although underpowered, our preliminary data suggests thatCASP1
activity is indeed increased in the joints of patients with inter-critical gout compared to RA patients, which is a novel finding.

Disclosure: S. Venuturupalli, Horizon Pharma USA, Inc., Kezar Life Sciences, Inc., Mallinckrodt, Inc., Navidea Bio-
pharmaceuticals, Inc., Pfizer (Current), Bristol-Myers Squibb(BMS), Argenx, Janssen; A. Ben-artzi, None; T. Amjad,
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Background/Purpose: Low-dose colchicine has been demonstrated to reduce cardiovascular (CV) events in two recent
large cardiovascular trials. Gout patients, for whom colchicine is a highly relevant medication, were unfortunately underrep-
resented (8% or less) in these CV trials. We aimed to examine the potential CV benefit of colchicine gout flare prophylaxis
among established gout patients.

Methods: We conducted an observational re-analysis of the CARES trial. CARES enrolled 6,190 established gout patients
with a history of major cardiovascular disease, randomized them for urate-lowering therapy with allopurinol or febuxostat
and followed them for a median of 32 months (maximum, 85 months). In addition to the urate-lowering agents, colchicine
or non-steroidal anti-inflammatory drugs (NSAIDs) were administered at the investigators’ discretion for gout flare prophy-
laxis. We first described demographic and cardiovascular factors as baseline covariates and their balance among the three
prophylaxis groups: colchicine, NSAIDs and no prophylaxis. We then conducted three group propensity score weighting via
matching weights to control for the baseline confounding and confirmed improved covariate balance. Cumulative incidence
curves for MACE (a composite of cardiovascular death, nonfatal myocardial infarction, nonfatal stroke, or unstable angina
with urgent revascularization) were created before and after propensity score weighting. Cox proportional-hazard models
were used to analyze the time to the first occurrence of MACE events.
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Results: We identified 6177 patients with reported prophylaxis in the CARES trial: mean (SD) age 64.8 (8.5) years, mean
(SD) gout duration 11.8 (11.3) years. Among them, 5,195 patients received colchicine prophylaxis, 662 patients received
NSAIDs, and 320 patients were not given gout flare prophylaxis. The baseline characteristics (Table 1) showed that colchi-
cine prophylaxis patients were older, had a higher serum urate level, BMI, had a higher proportion of men and were more
likely to have CV comorbidities compared to NSAIDs or no prophylaxis patients. After weighting via matching weights, these
characteristics were well balanced. In the unweighted cox proportional-hazard model, the hazard of MACE in the colchicine
group was higher than in the NSAIDs group (hazard ratio[HR] 1.44 [95% CI, 1.08 to 1.92]) and similar to the no prophylaxis
group (HR 1.30 [95% CI, 0.87 to 1.95]) (Figure1). In the weighted model, however, there was no statistically significant dif-
ference in the hazard of MACE events between the three groups (colchicine vs. NSAIDs, HR 1.16 [95% CI, 0.86 to 1.42]; col-
chicine vs. no prophylaxis, HR 1.32 [95% CI, 0.88 to 1.99). The median (IQR) duration of administration of prophylaxis was
184 (180-195) days in the colchicine group and 182 (118-192) days in the NSAIDs group (Figure2).
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Conclusion: We could not find a CV benefit of colchicine gout flare prophylaxis among established gout patients in the
CARES trial. However, the typical duration of prophylaxis was 6 months, shorter than major CV trials with colchicine. Further
study with longer duration of prophylaxis might be needed to examine the beneficial effect of colchicine among gout patients
initiating urate-lowering therapy.

Disclosure: K. Hayashi, None; y. zhang, None; H. Choi, Horizon, Allena, LG, Protalix; K. Yoshida, None.
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Background/Purpose: Treatment guidelines for management of gout do not recommend opioids. We evaluated the fre-
quency of opioid prescriptions in those with gout compared with the general population, and evaluated frequency of use
of other recommended gout medications

Methods:We used population-based register data from the Skåne region of Sweden to identify adults aged ≥18 years as of
Dec 31, 2009 residing in Skåne between 1998-2009 and without a gout diagnosis but at last one in-person healthcare
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Figure 1: Cumulative incidence of opioid prescription in first year after gout diagnosis, compared with matched non-gout cohort

Risk Ratios of opioid prescription among those with gout in the first year after diagnosis compared with a matched non-gout cohort
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contact during this time. Among this cohort, we identified people with incident gout (date of diagnosis was the index date)
using ICD-10 codes between 2010- 2018, and used risk set sampling to age- and sex-match those with gout to those with-
out gout in a 1:5 ratio. We excluded individuals who had a cancer diagnosis in the 5-year period or an opioid prescription in
the 2-year period prior to the index date. We evaluated the cumulative incidence, and risk ratio (RR) of new opioid prescrip-
tions within the first year following incident gout diagnosis (index date) among those with gout compared with those without
gout, and evaluated the population attributable fraction of opioid prescriptions related to incident gout diagnosis. The
regression models were adjusted for potential confounders (see Figures). Among those with gout, we evaluated the RR of
recommended gout medications prescribed in the first year after incident gout diagnosis.

Results:We identified 8,293 with incident gout (mean age 65.4, 24.4%women), who were matched to 28,576 comparators
without gout (mean age 67.1, 26.6%women). Among those with gout, 13.1% received an opioid prescription during the first
year post-index date, while the corresponding frequency was 6.6% in the comparator group (cumulative incidence shown in
Figure 1). Of those who received an opioid prescription, codeine combinations (42% in gout; 33% in non-gout), tramadol
(18%, 16%), and morphine (12.5%, 15.5%) were the most common opioids prescribed. The highest incidence rate of opioid
prescriptions occurred within the first month of incident gout diagnosis compared with the non-gout group, though
remained elevated throughout the first year (Figure 2). The population-attributable fraction of opioid prescription related to
gout was 15.1% (95% CI 13.1-17.2). Among those with gout, the RR of urate-lowering therapy and other gout flare pre-
scriptions within the first year post-index date was slightly higher among those who had received an opioid prescription than
those who did not receive one (Figure 3).

Conclusion: Opioid prescriptions are common within the first year after a gout diagnosis, being at least double compared
with the general population without gout, and particularly high in the first month. However, use of recommended gout
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medications was similar or higher among those who had received an opioid prescription within the first year of gout diagno-
sis. This suggests that opioids may be prescribed due to lack of adequate effective flare management options.

Risk Ratios of gout-related medications prescribed in the first year after diagnosis among those with gout who received an
opioid prescription(s) vs. those with gout who did not

Disclosure: T. Neogi, Novartis, Pfizer/Lilly, Regeneron; M. Englund, None; A. Turkiewicz, None; A. Kiadaliri, Joint
Academy®.
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Background/Purpose: Identifying patients with gout who would benefit from urate lowering therapies (ULT) is of utmost
importance to help limit both pain and functional pain. With the recent paradigm change of immediate initiation of ULT during
acute gout flares in eligible patients as recommended by the most recent American College of Rheumatology (ACR) guide-
lines, this study sought to assess care of hospitalized patients with acute gout.

Methods: This retrospective cohort study utilized electronic medical records to identify individuals between January 1 to
December 31, 2020 with an acute gout flare during inpatient hospitalization utilizing diagnosis codes. Each individual chart
was then reviewed to confirm the diagnosis of acute gout flare by the presence of MSU crystals in joint fluid or by a clinical
diagnosis of gout as defined by ACR criteria. The primary outcome of interest was the proportion of eligible patients who
were started on ULT during a gout flare as defined by ACR. Additional factors abstracted included use of ULT prior to admis-
sion, whether treatment recommendation occurred in the inpatient or outpatient setting, if a rheumatologist was consulted
for patient care, and did those who did not receive a recommendation for treatment have indications per ACR guidelines
for ULT.

Results: Nine hundred nineteen patients were identified by diagnosis code with ninety-seven adult patients who had a con-
firmed diagnosis of an acute gout flare while hospitalized. The average age was 62.7 ± 14.6 years and 76 (78.4%) were
male.Rheumatology was consulted for 40 (41.2%) of the total patients. Sixty-seven (69.1%) of the patients experiencing
an acute flare were not on ULT prior to hospital admission and 25 (37.3%) out of these 67 received a rheumatology consult.
Of the total patients who were not on ULT prior to admission, 17 (25.4%) were started on ULT during their gout flare,
7 (10.4%) were started on ULT at their follow-up appointment, and 43 (64.2%) were not offered ULT during their gout flare
or after their hospitalization. 12/25 (48%) of patients with a rheumatologist on their care team received ULT while 12/42
(26.8%) of patients without a rheumatology consult received ULT. Out of the patients who did not receive ULT, 20 (46.5%)
were eligible for therapy. The most common indication for initiating ULT in these patients was chronic kidney disease stage
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III or higher (13 [65%]), followed by two or more flares in one year (12 [60%]), and uric acid >9mg/dL (9 [45%]). Ten (50%) of
the patients who were eligible for ULT but did not receive treatment had two or more indications for starting treatment.

Conclusion: This study identifies that most individuals, if started on ULT, do so after an acute flare and that there were indi-
viduals who could have been initiated on ULT but were not. The hospitalized setting is a potential opportunity to initiate more
long term care plans for gout. Future interventions could include assessment of treatment algorithms in hospitalized
patients.

Disclosure: E. Fan, None; M. Krause, None.
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Background/Purpose: Gout is considered the most common inflammatory arthritis in the US with an estimated prevalence
of 3.9% based on the National Health and Nutrition Examination Survey (NHANES). However, misclassification hampers
understanding of the true population burden of gout. For example, the range of global prevalence varied from < 1% to
6.8% based on one recent published Nature Reviews Rheumatology. We aimed to examine the impact of misclassification
on the prevalence of gout in the US.

Methods: We conducted Bayesian misclassification correction analysis using the data from the NHANES 2015-2016. This
survey asked the question “Has a doctor or other health professional ever told you that you had gout?” To inform the sen-
sitivity and specificity of this questionnaire item, we identified two most relevant studies (J Rheumatol 2011;38:135 for sen-
sitivity; Arthritis Care Res 2016;68:1894 for specificity) by systematically searching the PubMed (– March 1, 2022). The
specificity study was from a secondary care setting. Thus, we further ranged the specificity information to the higher values,
considering the spectrum effect (i.e., specificity of an instrument can be higher in the general population than in secondary
care patients who likely included more “mimics”). A flat prior was used for the true prevalence parameter. Bayesian hierarchi-
cal regression and post-stratification models were used to account for the misclassification and the known differences (age,
sex, race, and income) between the NHANES sample and the US population (data from United States Census Bureau,
https://www.census.gov/). We obtained the posterior estimates of the US population prevalence of gout as well as the sen-
sitivity and specificity of the questionnaire item, combining the prior studies and the NHANES.

Results: We found 5,076 participants with 237 gout cases in the unweighted NHANES 2015-2016 sample. The external
sensitivity study provided a sensitivity of 84.2% (165 positives / 196 cases). The external secondary-care specificity study
provided a specificity of 72.0% (236 negatives / 328 non-cases). The model did not converge with the prior specificity of
72%. Our four modified specificities were the following: 80%, 85%, 90%, and 95%. The posterior means of the
misclassification-corrected US population prevalence of gout ranged from 2.7% to 4.1%, increasing with a higher prior
specificity (Table 1). The posterior mean of the sensitivity was approximately 83%. The posterior means of the specificity
ranged from 96.7% to 98.8%, likely representing the better specificity in the general population.

Conclusion: Even with a pessimistic prior assumption on the questionnaire item specificity (80%), the posterior estimate of
the misclassification-corrected US prevalence of gout remained high. A validation study of the gout questionnaire item in the
general population can better inform the true prevalence in the US.

Disclosure: L. Chen, None; Y. Zhang, None; K. Yoshida, None.
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Background/Purpose: Calcium pyrophosphate deposition (CPPD) disease prevalence is similar to gout and osteoarthritis
(OA), yet CPPD outcomes research greatly lags behind these other forms of arthritis. We compared validated patient-
reported outcome measures in a prospective single center CPPD registry versus clinic-based gout and OA cohorts from
the literature.

Methods: Potential CPPD registry participants were identified using electronic health record (EHR) data from a single aca-
demic medical center, Feb-May 2022. Presence of 1 or more CPPD manifestation (acute calcium pyrophosphate [CPP]
crystal arthritis, OA with CPPD, and chronic CPP inflammatory arthritis) was assessed by manual EHR review and surveys.
Baseline surveys included the Gout Assessment Questionnaire (GAQ 2.0) modified to ask about “pseudogout” rather than
“gout” (range 0-100), RAPID3 (range 0-30), and WOMAC (ranges: pain, 5-25; stiffness, 2-10; function, 17-85). We used
t-tests to compare responses in the CPPD registry against historical gout and OA controls from cohort studies that reported
the same outcome measures.1-3

Results: Among 24 CPPD patients, mean age was 72.8 and 42% were female (Table 1). 19 had at least 1 episode of acute
CPP crystal arthritis, 6 had chronic CPP inflammatory arthritis, and 18 had OA with CPPD. CPPD patients had significantly
fewer joints involved during a flare (2.4± 2.7) than gout patients (5.2 ± 6.9) (p< 0.01), though pain visual analog scale (range
0-10) scores during a flare were similar in CPPD (6.4 ± 2.1) and gout (6.7 ± 2.6) (p=0.59). CPPD patients reported signifi-
cantly greater unmet treatment need than gout patients (p< 0.01) (Figure 1). RAPID3 scores in CPPD (8.8 ± 5.0) indicated
lower disease activity than in gout (12.1 ±6.2) (p=0.03) and similar disease activity to OA (6.8 ± 6.1) (p=0.20). CPPD patients
had significantly worse WOMAC pain and WOMAC stiffness scores than patients with mild OA, and significantly better
WOMAC function scores than patients with severe OA (Figure 2).

Conclusion: These preliminary data suggest that patients with CPPD may experience pain comparable to gout and OA,
though future studies are needed to validate these outcome measures in CPPD. Patients with CPPD reported substantial
unmet treatment needs. Ongoing recruitment to the CPPD registry will contribute further data regarding this common yet
understudied arthritis.
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Background/Purpose: Immunomodulator co-therapy with pegloticase has been shown to reduce immunogenicity (anti-
drug antibody [ADA] development), which markedly improves response rates with pegloticase while reducing risk for infu-
sion reactions.1-3 PROTECT (NCT04087720), an open-label, single-arm study in uncontrolled gout patients (pts) with func-
tioning kidney transplant (KT) on stable immunosuppressants demonstrated that pegloticase was effective in reducing
serum urate (SU) levels with a high (88.9% [95%CI: 65.3, 98.6]) responder rate while preserving key graft function indica-
tors.4 The objective of this analysis was to evaluate the pharmacokinetics (PK) and immunogenicity of pegloticase in uncon-
trolled gout pts with a history of KT on immunosuppression.

Methods: Pegloticase (8 mg infusion [IV]) was administered every two weeks for 24 weeks. PK evaluation of pegloticase
concentrations and immunogenicity of anti-monomethoxy-poly [ethylene glycol] (PEG) and anti-uricase IgG antibodies anal-
ysis was performed on serum samples. Responders were defined as pts achieving and maintaining a SU of < 6 mg/dL for at
least 80% of time during Month 6. Two pts who withdrew consent due to coronavirus disease 2019 (COVID-19) concerns
prior to Month 6 were not included in the responder analysis, per the statistical analysis plan.

Results: Twenty pts received at least 1 dose of pegloticase and were included in the analysis. The mean (SD) age was 53.9
(10.9) with the majority (90.0%) 40 to 81 years of age. Most were male (85.0%), 45.0% white, and 35.0% black or African
American. Median baseline estimated glomerular filtration rate (eGFR) and baseline Urine Albumin-Creatinine Ratio (UACR)
were 41.70 mL/min/1.73m2 and 312.00 mg/g, respectively. Following treatment initiation, the median (min, max) pre-dose
pegloticase concentration ranged from 0.97 (0.8, 1.9) � g/mL (at Week 2; n=20) to 1.59 (0.8, 4.1) � g/mL (at Week 14;
n=15) and the median (min, max) post-dose pegloticase concentration ranged from 1.57 (1.0, 2.6) � g/mL (at Week 1;
n=18) to 3.60 (2.0, 5.9) � g/mL (at Week 14; n=16) across visits. Measurable pegloticase concentrations were maintained
in SU responders through Month 6. In contrast, the 2 non-responders both had pre-dose pegloticase concentrations below
the limit of quantification (BLQ), and one had a BLQ value post-pegloticase infusion, which was consistent with the immuno-
genicity (ADA) results. No infusion reactions or anaphylaxis occurred during the trial.

Conclusion: Pegloticase exposures in kidney transplant patients on stable immunosuppression were higher than those pre-
viously observed on pegloticase monotherapy1-3, which corresponded to the high clinical response rate previously reported
for this kidney transplant patient cohort.4
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Background/Purpose: Patients with gout are more likely than those without to have traditional risk factors for cardiovascu-
lar (CV) disease. Furthermore, the chronic, low-level inflammation experienced by gout patients between flares may further
increase CV risk beyond traditional risk factors.

Colchicine has proven efficacy for the secondary prevention of major adverse cardiovascular events (MACE) in all-comers
with coronary artery disease (CAD) and has retrospectively been associated with reduced MACE in the general gout popu-
lation. The objective of this study is to evaluate the association between colchicine use and MACE in gout patients with
established CAD.

Methods: This retrospective cohort study followed patients with gout and established CAD within the VA NY Harbor Health-
care System from 2000 to 2009 (preceding the 2012 ACR Gout Treatment Guidelines, which limited colchicine use to acute
flares and/or prophylaxis), who did or did not use colchicine (minimum > 30 continuous days prescription). Criteria for the
diagnosis of gout included: crystal proven gout; ≥ 6/12 of the 1977 American Rheumatology Association (ARA) Gout Clas-
sification Criteria; ≥ 4/12 ARA criteria and a primary care diagnosis of gout; or a rheumatologist diagnosis of gout. Pre-
existing CAD was defined as: primary care or cardiologist documentation of CAD; positive cardiac stress test; ≥ 50% steno-
sis on coronary angiography; prior myocardial infarction (MI); or prior coronary revascularization. The primary outcome was
first MACE event, defined as non-fatal MI, coronary artery bypass graft, non-fatal stroke, or all-cause mortality. Pre-specified
subgroup analyses assessed associations by percentage of time on colchicine.

Results: Among 1,689 patients with gout, 355 had established CAD (239 colchicine users and 116 nonusers). Colchicine
users had higher LDL-cholesterol levels, and a more frequent history of percutaneous coronary intervention and/or MI,
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Mean and standard deviation percentage of time on colchicine within each quartile, Quartiles 1-3, and all subjects.

Incidence of first MACE and sub-component events in Quartiles 1-3 versus Quartile 4.
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potentially indicating more severe baseline coronary disease. On primary analysis, the odds of MACE were not decreased
with colchicine use (OR 1.28; 95% CI [0.69-2.35]). However, due to widely varying degrees of colchicine use, colchicine
users were next separated into quartiles by percentage of time on colchicine (Figure 1): Quartile 1 (11.4% ± 4.9%), Quartile
2 (31.3% ± 7.4%), Quartile 3 (56.6% ± 7.8%), and Quartile 4 (88.5% ± 9.9%). Patients in Quartile 4 demonstrated signifi-
cantly lower odds of MACE compared to those in the lowest three quartiles (OR 0.35; 95% CI [0.13-0.93]), along with trends
towards similar reductions in subcomponents (Figure 2). Colchicine users also had numerically fewer MACE events during
periods of active use compared with periods of lapse (not shown). Kaplan-Meier analysis revealed a difference in cumulative
MACE over time, favoring the highest colchicine-use quartile (plog-rank = 0.01) (Figure 3).

Conclusion: Among patients with gout and CAD receiving colchicine, those with the most consistent colchicine use ( > 70%
of observation period on colchicine) had lower odds of MACE when compared to less consistent use. These data support
the cardiovascular benefit of colchicine in high-risk populations and suggests the need for prospective trials.

Disclosure: G. Ho, None; M. Toprover, Horizon Pharma; D. Crittenden, CymaBay Therapeutics; b. Shah, Horizons
Therapeutic, Terumo medical, Philips Volcano; M. Pillinger, Horizon Therapeutics, Sobi, Fortress Bioscience, Hikma.

Kaplan-Meier survival curves in Quartiles 1-3 and Quartile 4 illustrating the cumulative proportion of patients experiencing a first MACE over time;
maximum observation period of 10 years. Patients censored at the end of their respective observation periods are demarcated by a vertical line.
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Background/Purpose: Gout is the most common inflammatory arthritis, caused by hyperuricemia and subsequent depo-
sition of aggregated monosodium urate (MSU) crystals in both articular and extra-articular regions. A strong association
exists between hyperuricemia, gout and risk of cardiovascular disease. CT (DECT) has been shown to detect MSU deposi-
tion in vasculature of gout patients with correlation of tophus volume with cardiovascular risk. Vascular Positron Emission
Tomography (PET/CT) has been extensively validated to measure arterial vessel wall inflammation. We postulate that uric
acid deposits in the vasculature may cause local vascular inflammation. This could be a mechanism involved in theprogres-
sion of atherosclerosis and facilitate early onset of adverse cardiovascular events.

Methods: Ten patients with tophaceous gout who were either intolerant or refractory to urate lowering therapy were
recruited. Patients were pre-treated with low dose immunomodulator (Azathioprine or Methotrexate) to prevent formation
of anti-pegloticase antibodies and then were treated with pegloticase infusions every two weeks for 6 months. DECT and
PET/CT were done at baseline and after 6 months of pegloticase to detect vascular MSU deposition (MSU volume) and ves-
sel wall inflammation (Standard uptake value, SUV mean to assess systemic uptake across a vessel segment, SUV max to
identify hotspots; Target-to-blood pool ratio, TBR mean and TBR max calculated by dividing the vascular wall SUV with
the venous blood pool SUV mean, to correct for blood uptake) respectively. Data were summarized using means and

Figure 1 - Bar charts showing decrease in MSU volume after treatment with Pegloticase (p=0.75), and decrease in SUV mean after treatment with
Pegloticase (p=0.0003)
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standard deviations. Comparisons of the baseline and follow-up values were conducted for each variable using mixed effect
models.

Results: We found a statistically significant decrease in SUV mean (p=0.0003) and SUV max (p=0.0090) across all arteries
studied after treatment with pegloticase. There was a trend for decrease in TBR mean and TBR max, which was not

Figure 2 - Representative PET/CT (left) and DECT images (right) from two axial locations in one patient. FDG uptake (orange overlay) shows inflam-
mation in (A) the right iliac artery and (B) abdominal aorta (green arrow). On DECT, MSU deposits (green) are shown in the corresponding vessel
walls (cross-hairs), with bone shown purple. In these locations, imaging shows a decrease in FDG uptake and MSU volume following treatment
with Pegloticase.
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statistically significant. In terms of MSU deposition, we found a trend for decrease in MSU volume after treatment with peglo-
ticase, which was not statistically significant.

Conclusion: We observed a statistically significant reduction in vessel wall inflammation (SUV mean and SUV max) along
with a trend towards a decrease in MSU deposition (MSU volume) in tophaceous gout patients following treatment with
pegloticase. Despite the small sample size of our study, we were able to demonstrate a decrease in both vessel wall inflam-
mation and MSU deposition by aggressively lowering uric acid. These findings suggest a role of MSU in vascular inflamma-
tion and demonstrate a concomitant decrease in vessel inflammation as the serum urate level is depleted. It remains to be
seen if this correlates to a decrease in adverse cardiovascular outcome.

Disclosure: I. Khanna, None; V. Mani, None; R. Pyzik, None; A. Kaufman, None; W. Chi, None; E. Bagiella, None;
P. Robson, None; Y. Ali, None.
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Background/Purpose: Calcium pyrophosphate deposition disease (CPPD) is a common crystal-induced arthritis charac-
terized by the deposition of calcium pyrophosphate crystals in the articular tissues. Acute CPP crystal arthritis, osteoarthritis

Table 1 - Results of mixed-effects-model analysis. Positive difference (Baseline-Follow up) represents decrease in value at follow up. We observed
a statistically significant decrease in SUVmean (p=0.0003) and SUVmax (p=0.0090) at follow up and a trend towards decrease in TBRmean,
TBRmax and MSU volume at follow up (not statistically significant).
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with CPPD and chronic CPP crystal inflammatory arthritis are the main manifestations of CPPD. Recent studies have shown
that CPPD might be associated with a higher risk of cardiovascular (CV) events related to inflammation. Thus, we aim to
examine the outcomes of patients admitted for acute coronary syndrome (ACS) (ST-segment elevation myocardial infarc-
tion, non-ST-segment elevation myocardial infarction, unstable angina) with and without CPPD. The primary outcome was
to assess the inpatient mortality, hospital length of stay, total hospital charges and inpatient complications.

Methods:We used data from the US National Inpatient Sample (NIS) Database in order to identify patients who were admit-
ted for ACS between 2006 and 2019. The ICD-9 and -10 codes were used to determine the patients with ACS-related hos-
pitalizations and of those, we classified two groups of patients: (i) those with ICD-9 and -10 codes defining CPPD and
(ii) those without any CPPD code. Data collection included patient demographics and comorbidities. Outcomes were in-
hospital mortality, length of hospital stay, hospital charges, and in-hospital complications. Associations between CPPD
and specific morbidity were evaluated with chi-square tests. T-tests were used for continuous variables. We have also pre-
sented odds ratio (OR) along with 95% confidence intervals (CI) for the outcomes of interest.
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Results: A total of 17,322,362 (adjusted for sampling weight) patients were admitted for ACS between 2006 and 2019.
Among them, 7,458 had CPPD, with a mean age of 75 years and 48% were females (Table 1). CPPD patients were more
likely to be older (mean age 75 vs 68 years; p< 0.001) compared to non-CPPD patients. Among the comorbidities, chronic
kidney disease was more frequently observed in CPPD patients. Regarding the inpatient complications, acute ischemic
stroke and post-procedural hemorrhage myocardial infarction were more frequently seen in the CPPD patients. Interestingly,
the in-hospital mortality was lower in the CPPD patients than the non-CPPD patients (5.5% vs 6.9 %, p < 0.001) (OR 0.79,
CI 95% 0.71-0.87). ACS in CPPD patients was associated with a longer mean length of stay than those without CPPD (8.15
vs 5.5 days; p < 0.001; OR 3, CI 95% 2.8-3.1). In addition, mean total charges were higher in the CPPD group ($79,170 vs
$74,342; p=0.036; OR 1.06, CI 95% 1.02-1.11).

Conclusion: ACS in CPPD patients is associated with higher healthcare utilization, including cost and length of hospital stay,
and lower in-hospital mortality than non-CPPD patients.

Disclosure: K. Parperis, None; B. Bhattarai, None.
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Background/Purpose: Gout is associated with non-alcoholic fatty liver disease (NAFLD), but neither the frequency nor
severity of NAFLD in gout is well described. Elastography is a well-established ultrasonic method to evaluate both steatosis
and fibrosis in the liver but has not been applied to evaluate gout patients.

Methods:We employed the FibroScan, a validated transient elastography method, to evaluate patients with advanced gout
at one center from 11/1/2016 - 11/12021. We assessed the Fibrosis score (kPA), which measures liver stiffness (E score),
and the controlled attenuation parameter dB/m (CAP) score, which measures steatosis. In addition, we assessed the four-
factor fibrosis (FIB-4) Index formula, which combines the patient’s age with aspartate aminotransferase (AST), alanine ami-
notransferase (ALT), and platelet count.

Results: 47 gout patients (7 females, 14.9%; 40 males, 85.1%) were evauated. The mean age was 59.8 years) and the
mean BMI was 30.95 kg/m2. Tophi were present in 11 (26.2% of those with recorded information). Disease duration ranged
from 0-49 years. Comorbidities included: dyslipidemia (86.7%), diabetes (31.1%), hypertension (63.6%), CHF (12.8%), CAD
(12.8%), chronic kidney disease (19.15%), known liver disease (33.3%) and current alcohol consumption (46.8%). 53.7%
(n=29) had hyperuricemia (SU >6.8 mg/dL) and 54.4% had elevations of either ALT or AST.

Hepatic steatosis (CAP >238 dB/m) was found in 40 (85.1%), but was not significantly different in males or females (p=0.37)
or those with CHF (p=0.87), CAD (p=0.94), hypertension (p=0.17), diabetes (p=0.68), dyslipidemia (p=0.59) or the presence
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of known liver diseases (p=0.37). CAP was correlated with BMI (r=0.53, p=0.0001) but not age, serum urate, glucose, tri-
glycerides, ALT, AST, FIB-4, or Fibrosis scores. By Fibroscan, 9 (19.1%) had evidence of fibrosis (E score >7), including
one with moderate and 8 with severe fibrosis (cirrhosis). Moderate or severe fibrosis was significantly associated with age
(p=0.03), known liver disease (p=0.003), but not ancestry, gender, BMI, triglycerides, HDL, glucose, gout duration, CHF,
CAD, hypertension, dyslipidemia, or diabetes. Serum urate was comparable in those with or without moderate or severe
fibrosis (p=0.24). The Fib-4 score was significantly greater in those with severe or moderate fibrosis (3.77) versus those with
no or mild fibrosis (1.59, p=0.0045). There was a significant correlation between the Fibrosis score and FIB-4 score
(r2=0.24, p=0.0009), but not between the Fibrosis score and ALT (p=0.44) or AST(p=0.41).

Conclusion: Hepatic steatosis and fibrosis are common in patients with gout, but not associated with typical gout co-mor-
bidities. Screening for NAFLD with elastography should establish the actual frequency of NAFLD in gout and provide a
means to manage this co-morbidity more effectively.

Disclosure: N. Schlesinger, Olatec Therapeutics, Novartis, Horizon Pharma, sobi, JW Pharma, LG Chem; a. patel,
None; V. Rustgi, None; A. Yeo, None; P. Lipsky, None.
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Background/Purpose: Calcium pyrophosphate deposition disease (CPDD) is a crystal arthropathy caused by calcium
pyrophosphate (CPP) crystals. Individuals with CPDD also have increased risks for other manifestations of disordered min-
eralization, including osteoporosis and vascular calcification. To our knowledge, there are no prior studies investigating the
potential association of CPDD and nephrolithiasis. Using data from the United States national Veterans Health Administra-
tion, we investigated this prevalence of nephrolithiasis in individuals with CPDD. Rates were compared with age and sex-
matched controls. We also investigated the contribution of co-existing gout in patients with mixed crystal disease.

Methods: We performed a retrospective cohort analysis utilizing the Veterans Health Administration Corporate Data Ware-
house, 2010 - 2014. CPDD was identified by ICD-9 code according to a previously validated rule, and nephrolithiasis and
gout were also identified by ICD-9 codes. Each CPDD patient was age- and sex-matched to 4 controls. All subjects were
required to have ≥2 encounters in the 365 days before and including the index date. Univariable analysis among CPDD,
nephrolithiasis, and gout were performed using Chi Square.

Results: The study population was comprised of 110,796 individuals including 23,470 CPDD patients and 87,326 matched
controls. The average age was 70.76 years, and 96.01% were male. More CPDD patients had nephrolithiasis (8.06% vs
4.88%; p< 0.0001) and gout (26.72% vs 9.15%; p< 0.0001) than controls. Nephrolithiasis rates were slightly higher when
gout was present (6.89% vs 5.36%; p < 0.0001), but probably not to a level of clinical importance.
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Conclusion:We show here that the prevalence of nephrolithiasis is positively associated with CPDD and was the presence
of gout did not have a major impact on rates. Interestingly, the widely-distributed membrane protein known as ANKH, which
is linked to familial CPDD, has recently been shown to transport factors important in nephrolithiasis, such as citrate. This
observational study lends credence to the idea that abnormal mineralization occurs in multiple tissues in CPDD and the
association with nephrolithiasis warrants further study.

Disclosure: A. Fernandes, None; Y. Jiang, None; K. Sherman, None; I. Mbonu, None; R. Weiner, None;
A. Rosenthal, None.
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Background/Purpose: Gout is the most common type of inflammatory arthritis, characterised by chronic deposition of uric
acid crystals in the joints, affecting approx. 1-2% of the adult population in the Czech Republic. Currently, it is not possible to
predict whether patients with hyperuricemia (HUA) will develop gout, to evaluate the risk of recurrent attacks, or joint dam-
age. Impaired cardiovascular and kidney functions have recently been more precisely described in gout patients. Identifica-
tion of novel biomarkers of gout pathogenesis is desirable for prevention and risk stratification of groups susceptible to acute
attacks of gouty arthritis, development of joint damage, and important comorbidities.

Methods: In this study, a targeted lipidomic analysis consisting of high-performance liquid chromatography coupled with
mass spectrometry was used to analyse plasma of clinically and biochemically characterized gout (n=194) and HUA
(n=96) patients and a normouricemic control group (n=70), described previously [1, 2]. Statistical analysis included univariate
approaches (t‑test, ROC analysis) and multivariate approaches (PCA, OLPS-DA). Data visualization was performed using
the Cytoscape software to construct lipidome maps.

References: 1. Horv�athov�a et al. J Clin Med. (2019) 8(11):1965. 2. Bohat�a et al. Arthritis Res Ther . (2021) 10;23(1):186.

Results: More than 650 lipids belonging to 20 lipid (sub)classes were measured and semiquantified in plasma. Statistically
significant discrimination of the study groups was observed by un/supervised statistical analyses. In patients, increased
levels of phosphatidylinositols, phosphatidylethanolamines and phosphatidylcholines were observed. On the other hand,
lysophosphatidylcholines (LPC) and their plasmalogens (LPC-O) were decreased in patients. Clinical performance of
selected lipid markers exceeded 90% AUC (from ROC) analysis for more than 30 lipidsConclusion: Our results point to
the involvement of multiple glycerophospholipid classes, for instance LPC and LPC-O, in gout pathobiochemistry. To elab-
orate, a proinflammatory effect of LPC has been described in the pathogenesis of atherosclerosis. LPC‑O can serve as oxy-
gen and radical scavengers via their vinyl ether bond which is reactive to oxygen and nitrogen species in the context of
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inflammation-induced oxidative stress. These results will help to further understand the pathobiochemical mechanism of
gout and HUA, with the potential for early detection of gout-susceptible HUA patients.

Disclosure: B. Stiburkova, None; K. Pavelcov�a, None; J. Bohat�a, None; K. Pavelka, MSD, Pfizer, Roche, Eli Lilly,
Medac, UCB, SOBI, Biogen, Sandoz, Viatris; L. Hasíkov�a, None; J. Z�avada, AbbVie/Abbott, Eli Lilly, Sandoz, Novartis,
Egis, UCB; A. Kvasnička, None; D. Dobešov�a, None; D. Friedecký, None.
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Infection, Hospitalization, and Subsequent Outcomes in People
with Gout

Jasvinder singh1, Timothy Bergquist2, Vithal Madhira3 and Alfred Anzalone4, 1University of Alabama at Birmingham,
Birmingham, AL, 2Sage Bionetworks, Seattle, WA, 3Palila Software, L.L.C., Reno, NV, 4University of Nebraska Medical
Center, Ohama, NE

Figure 1Multivariate statistical models based on 659 variables (identified lipids). A) Principal component analysis of gout and hyperuricemic (HUA)
patients (red) vs. controls (blue) and quality control samples (QC, green), B) OPLS-DA for gout patients (dark red) vs. HUA (dark blue). C) Map of the
lipidome of 20 lipid (sub)classes as a comparison between all patients (HUA+Gout) against controls. Each circle symbolizes a unique lipid repre-
sented by the change in median (log2 fold change, blue – decreased, red – increased in patients) and AUC value in percentage by increasing size
(from ROC analysis) for the group of patients versus controls. Lipids below 85% AUC are not visualized.
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Background/Purpose: To examine whether the use of colchicine and other gout medications is associated with the risk of
COVID-19 infection, hospitalization, and subsequent outcomes in patients with gout.

Methods: We used the US National COVID Cohort Collaborative (N3C), the largest US cohort of COVID-19 cases and
demographically matched controls, to identify patients with gout (International Classification of Diseases (ICD)-10 code,
M1A or M10). We used multivariable logistic regression to assess the association between colchicine use and the odds of
COVID-19 and COVID-19 outcomes (hospitalization, intensive care unit (ICU) admission, 30-day mortality, andWorld Health
Organization (WHO) classification for COVID-19 severity etc.), compared to non-use of each medication, adjusted for demo-
graphics, medical comorbidities, smoking status, body mass index, region, and COVID-19 treatments.

Results: The study cohort consisted of 147,060 people with gout; 54,727 (35%) had COVID-19 infection, 14,648 (26.8%)
were hospitalized and 732 patients were exposed to colchicine within 30-days prior to their first COVID-19 diagnosis
(1/1/2020 to 2/17/2022). Compared to non-use of the respective medication, colchicine use was associated with a
decreased multivariable-adjusted odds ratio [aOR] (95% confidence interval [CI]) of COVID-19 infection, aOR 0.41 (95%
CI, 0.35, 0.48) and allopurinol use was associated with an increased risk of COVID-19 infection, aOR 1.85 (95% CI, 1.58,

Figure 2. Multivariable-adjusted association of baseline colchicine use and each COVID-19 outcome with non-use as the referent category from
US N3C cohort, March 1, 2020-October 14, 2021 Figure 2 Legend: The figure shows the odds ratios and 95% confidence interval for the asso-
ciation between colchicine use and COVID-19-outcomes AKI, acute kidney injury; CI: Confidence interval; ICU, intensive care unit; LOS: Length
of stay Hospitalized: adjusted for demographics, weight categories per BMI as normal vs. underweight, overweight, and obese, smoking status,
US region, and modified Deyo-Charlson index All other outcomes: adjusted for the above variables and all COVID-19 treatments Circles (red)
denote significant outcomes, orange squares denote non-significant outcomes. *COVID outcomes did not have a sufficient sample size to calcu-
late valid odds ratios.
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2.16); and anakinra use with higher 30-day mortality after COVID-19 infection, aOR 12.84 (1.76, 93.62). Colchicine use was
not associated with significant differences in hospitalization, ICU admission, 30-day mortality, or COVID-19 severity (Figure).
Results were confirmed in multiple sensitivity analyses.

Conclusion: Colchicine use in gout decreases and anakinra use increases the risk of COVID-19 infection. Patients with gout
can consider the potential additional benefit/risk of continuing gout medications during the COVID-19 pandemic.

Disclosure: J. singh, Schipher, Crealta/Horizon, Medisys, Fidia, PK Med, Two Labs Inc., Adept Field Solutions, Clini-
cal Care Options, Clearview Healthcare Partners, Putnam Associates, Focus Forward, Navigant Consulting, Spherix,
MedIQ, Jupiter Life Science, UBM LLC, Trio Health, Medscape, WebMD, Practice Point Communications, National
Institutes of Health, American College of Rheumatology, Zimmer Biomet Holdings, Intuitive Surgical Inc./Philips Elec-
tronics North America, TPT Global Tech, Vaxart Pharmaceuticals, Atyu Biopharma, Adaptimmune Therapeutics, Geo-
Vax Labs, Pieris Pharmaceuticals, Enzolytics Inc., Seres Therapeutics, Tonix Pharmaceuticals Holding Corp,
Charlotte’s Web Holdings, Inc., Amarin, Viking, Moderna Pharmaceuticals, Simply Speaking, Outcomes Measures in
Rheumatology (OMERACT), FDA Arthritis Advisory Committee, Veterans Affairs Rheumatology Field Advisory Board
(FAB), University of Alabama at Birmingham (UAB) Cochrane Musculoskeletal Group Satellite Center on Network
Meta-analysis; T. Bergquist, None; V. Madhira, None; A. Anzalone, None.
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Background/Purpose: ABP-671, a novel selective and potent URAT1 inhibitor reduces reabsorption of uric acid (UA) at the
renal proximal tubule, and significantly decreases serum uric acid (sUA) levels in gout or hyperuricemia patients.

Methods: In this randomized, double-blind, placebo-controlled, ascending dose Phase 2a study, 59 patients with gout and
1 with hyperuricemia were enrolled in successive ascending dose groups of 2 mg, 4 mg, or 8 mg daily (20/group). Each dose
group was subdivided into QD and BID cohorts (10:10) and received ABP-671 oral tablets or placebo in a 4:1 ratio. To mod-
erate rapid increases in urinary uric acid, the dose of study drug was increased gradually in run-in periods of 1 – 3 weeks
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(1 week for Group 1, 2 weeks for Group 2, and 3 weeks for Group 3). Safety labs, sUA, serum creatinine, adverse events,
vital signs, and EKGs were obtained at each visit.

Results: Cohort mean and median sUA decreased rapidly during the run-in period for each of the 6 cohorts and further sig-
nificantly decreased, proportional to dose, during the 28 days of dose evaluation in comparison with baseline, as shown in
the Figure. No significant mean change in the sUA levels in the combined placebo group was observed. After discontinuation
of study drug, sUA levels reverted to pre-treatment levels.

At the end of the 4-week dose evaluation period, the mean sUA levels were 5.0, 5.3, 3.2, 4.8, 3.1, 3.4, and 9.1 mg/dL for the
1 mg BID, 2 mg QD, 2 mg BID, 4 mg QD, 4 mg BID, 8 mg QD and combined placebo cohorts, respectively. sUA levels < 6
mg/dL were achieved by 6 [75%] of 8 participants, 5 [62.5%] of 8 participants, 7 [100%] of 7 participants, 7 [87.5%] of

Mean sUA from Baseline Visit to Follow-up Visit
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8 participants, 7 [100%] of 7 participants, and 8 [100%] of 8 participants in the 1 mg BID, 2 mg QD, 2 mg BID, 4 mg QD,
4 mg BID, and 8 mg QD cohorts, respectively. sUA levels < 5 mg/dL were achieved by 3 [37.5%] of 8 participants,
3 [37.5%] of 8 participants, 7 [100%] of 7 participants, 5 [62.5%] of 8 participants, 7 [100%] of 7 participants, and
8 [100%] of 8 participants in the 1 mg BID, 2 mg QD, 2 mg BID, 4 mg QD, 4 mg BID, and 8 mg QD cohorts, respectively.
sUA levels < 6 mg/dL were achieved by 0 [0%] of 12 in the combined placebo group, as shown in the Table.

ABP-671 was well tolerated at all doses tested. Sixteen (26.7%) participants in the combined ABP-671 dosing groups had
gout attacks (flares) on study: 3 (18.8%) of 16 participants in Group 1, 6 (37.5%) of 16 participants in Group 2, 5 (31.3%) of
16 participants in Group 3, and 2 (16.7%) of 12 participants in the combined placebo groups. Three (5.0%) participants
experienced nephrolithiasis: 1 (2.1%) in the combined ABP-671 groups and 2 (16.7%) in the combined placebo groups.

Conclusion: ABP-671 induced stable, statistically significant and clinically meaningful decreases in sUA levels at all doses
tested compared to placebo and baseline. At the end of the respective dose evaluation periods, an average of 87% of the
ABP-671 participants attained target sUA level of < 6 mg/dL, compared to 0% of placebo participants. ABP-671 was well
tolerated, without evidence of dose limiting toxicity. These results support further studies of ABP-671 in patients with hyper-
uricemia or gout.

sUA Categories and Mean/Median sUA Levels after 4 Weeks on Final Dose by Cohort (mITT Population)

Disclosure: M. Gurwith, Jiangsu Atom Bioscience and Pharmaceutical Co., Ltd.; D. Smith, None; P. Bird, None;
J. Leung, Novartis, Fresenius Kabi, Eli Lilly, AbbVie; M. Bloch, None; J. Kim, None; R. Mohan, None; A. Houston,
None; O. Cumming, None; A. Madrid, None; U. Schwertschlag, Atom Biosciences; J. Liu, Jiangsu Atom Bioscience
and Pharmaceutical Co., Ltd.; R. Wu, Jiangsu Atom Bioscience and Pharmaceutical Co., Ltd., Jiangsu Atom Biosci-
ence and Pharmaceutical company Ltd.; J. Xu, Jiangsu Atom Bioscience and Pharmaceutical Co., Ltd.; A. Jin, Jiangsu
Atom Bioscience and Pharmaceutical Co., Ltd.; W. Shi, Jiangsu Atom Bioscience and Pharmaceutical Co., Ltd.
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SD: standard deviation; WBCs, PLT, ESR, SUA
*Cluster 2 vs cluster 1, ** Cluster 3 vs cluster 1, *** Cluster 2 vs cluster 3.Definition: Obesity was defined as body mass index ≥30 kg/m2. Hyper-
tension was defined as blood pressure≥130/90 mm Hg or current antihypertensive treatment. Diabetes was defined as a fasting glycemia>1.26
g/L or the use of antidiabetic drugs. Renal disorders were defined as glomerular filtration rate <60 mL/min, proteinuria, and abnormal urinary sed-
iment. The liver disorder was defined by the presence of hepatic steatosis or cirrhosis or abnormal liver enzyme levels. Dyslipidemia was defined by
the presence of hypertriglyceridemia or hypercholesterolemia.
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Background/Purpose: Gout comprises a heterogeneous group of disorders characterized by inflammatory arthritis asso-
ciated with comorbidities leading to impaired quality of life, and an extensive burden on health care costs. Musculoskeletal
ultrasound (MSUS) has shown great advantages in the diagnosis of gout; with its incorporation in the latest American Col-
lege of Rheumatology/European League Against Rheumatism (ACR/EULAR) gout classification criteria. Efforts to subtype
the disease have been limited to the impact of comorbidities on gout patients, and no attempt has been made to describe
how ultrasonographic features combined with clinical and laboratory characteristics categorize the population with gout into
subtypes. Here, we applied unsupervised clustering analysis to identify clinically-relevant phenotypes in patients with gout
on the basis of MSUS findings and to investigate differences across clusters.

Methods: This was a cross-sectional multicentre study of 425 gouty patients who met the ACR/EULAR classification criteria
in the Egyptian College of Rheumatology (ECR)-MSUS Study Group, a nationally representative sample. Variables including
demographic, lifestyle factors, clinical manifestations, comorbidities, and laboratory findings were selected for analysis. Mus-
culoskeletal scans evaluated bilateral knee and 1st MTP joints for joint effusion, synovial proliferation, joint erosions, urate
crystal deposits (double contour, aggregates), and power Doppler (PD) signal as a marker of local inflammation. We con-
ducted a K-mean cluster analysis; the characteristics of each cluster were compared using the Chi-square test for categor-
ical variables and one-way ANOVA for numeric outcomes.

Results: Overall, 425 patients, 267 (62.8%) male; mean (SD) age, 54.2 (10.3) years; and 364 (85.6%) had mono/
oligoarticular involvement were included in the analysis. Three distinct clusters were identified in our dataset (Table 1). Cluster
1 (n=138, 32.5%) has the lowest overall disease burden with a lower frequency of MSUS features than other clusters, repre-
senting the benign disease subtype. Cluster 2 (n=140, 32.9%) was predominantly women and had the smallest number of
smokers with a relatively low rate of patients receiving urate-lowering therapy (ULT) and an intermediate frequency of comor-
bidities. Cluster 3 (n=147, 34.6%), the most severe disease burden, with the highest proportion of patients with
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comorbidities, and were receiving ULT (Table 1). Significant MSUS differences between cluster 2 and 3 were observed
for joint effusion (p< 0.0001; highest: Cluster 3); power Doppler signal (p< 0.0001; highest: Clusters 2); aggregates of
crystals deposition (p< 0.0001; highest: Cluster 3); and presence of double contour (p=0.014; highest: Cluster 3)
(Figure 1).

Conclusion: Cluster combined clinical and ultrasound findings from adults with gout identified three differentiated sub-
groups. Ultrasound may help in identifying different disease phenotypes and could support more tailoring of treatments at
various stages of gout. Thus, we should pay attention to the musculoskeletal ultrasound findings when treating patients with
gout.

Acknowledgment: We would like to thank Rasha Fawzy, and Doaa Mosaad.
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Background/Purpose: Chronic kidney disease (CKD) has been associated with gout1 and CKD worsening has been asso-
ciated with hyperuricemia.2,3 Pegloticase can lower serum uric acid (sUA) in uncontrolled gout patients but anti-drug anti-
bodies have been linked to loss of urate-lowering response and high risk of infusion reaction (IR).4 The literature strongly
supports using immunomodulators (IMMs) as co-therapy to pegloticase to increase the proportion of patients who maintain
urate-lowering response5 and lower IR risk.6 However, CKD is common in gout patients and can limit IMM use (particularly
methotrexate [MTX]). This study examined eGFR changes during pegloticase+MTX co-therapy in uncontrolled gout patients
with and without CKD.

Methods: Cases of pegloticase+MTX co-therapy were extracted from existing deidentified data sets and retrospec-
tively examined. Baseline eGFR was used to group patients into CKD (< 60 ml/min/1.73m2) and non-CKD (≥60
ml/min/1.73m2) cohorts. Laboratory values were monitored during treatment, including sUA, eGFR, blood cell counts,
and liver function tests. Patient characteristics, treatment parameters, eGFR, and AEs were examined, along with rate
of sustained urate-lowering response (defined as ≥12 infusions received and sUA < 6 mg/dL just prior to infusion 12).
Patients who remained on therapy at the time of data collection and had not yet received 12 infusions were excluded
from response rate analyses.

3606



Results: 42 uncontrolled gout patient were included. 15 were classified as having CKD (13 stage 3 and 2 stage 4; baseline
mean eGFR: 43±11 ml/min/1.73m2; sUA=8.6±2.2 mg/dL) and 27 as non-CKD (baseline mean eGFR: 83±19
ml/min/1.73m2; sUA=9.5±1.7 mg/dL). Comorbidity profiles were similar, but CKD patients were older (72.0±9.9 vs. 52.3
±14.3 years, ≥65 years: 60% vs. 19%) and more often female (33% vs 7%). MTX was started approximately 4 weeks prior
to first pegloticase infusion in both groups, but CKD patients had a lower mean MTX dose (14.8±5.8 vs. 19.3±4.9 mg/week).
Number of pegloticase infusions (CKD: 14.7±8.1 vs. non-CKD 14.1±7.1 infusions) and sustained urate-lowering response
rate (92% vs. 86%) was similar between groups. eGFR increased in 44% of non-CKD (mean change: +4.2±15.0
ml/min/1.73m2) and in 60% of CKD (+11.5±20.9 ml/min/1.73m2) patients and 13/15 CKD patients (87%) had stable or
improved CKD stage (2 moved from stage 3a to 3b). 3 non-CKD patients moved from Stage 2 to 3b (n=2) or 3a (n=1).
AEs were reported in 7 (47%) CKD and 13 (48%) non-CKD patients, with gout flare most common in both groups. Pancy-
topenia (n=1) and mild IR (n=1) were also reported in the non-CKD group.

Conclusion: These limited data show similar pegloticase+MTX urate-lowering efficacy in CKD and non-CKD patients. Addi-
tionally, no new safety signals were identified with the majority of CKD patients showing eGFR stability or improvement dur-
ing therapy.
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Figure. Change in eGFR during pegloticase+methotrexate (MTX) co-therapy in patients with (right) and without (left) CKD. Therapy duration was
defined as the time between first and last pegloticase infusion. eGFR was calculated from serum creatinine using the MDRD equation. Purple dots
represent individual patient data, black open circles represent mean eGFR change over mean therapy duration. Error bars represent standard
deviation.
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Background/Purpose: Prior studies have shown an association between chondrocalcinosis (CC) and vascular calcifica-
tions. In this study, we aimed to assess the presence of vascular calcifications adjacent to the involved joint seen on plain
X-ray radiographs (XR) of patients diagnosed with calcium pyrophosphate (CPP) crystal arthritis.

Knee X-ray radiograph of a patient diagnosed with calcium pyrophosphate crystal arthritis showing vascular calcifications
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Methods: A retrospective analysis was conducted assessing joint (knee, wrist) radiographs of patients with CPP crystal
arthritis in an academic medical center from 2012 to 2022. All patients included were older than 60 years. Diagnosis of
CPP crystal arthritis was considered if the patient had at least one previous acute synovitis with synovial fluid CPP crystals
and/or CC and no other rheumatological inflammatory disease. A review of XR for vascular calcifications adjacent to the
involved joint was performed by 2 independent observers. As control served a random sample of patients with osteoarthritis
(OA) and no CC, matched for age and gender (1:1). The frequency of the presence of vascular calcifications adjacent to the
involved joint was compared between the CPP and the control groups. Sensitivity, specificity, and positive likelihood ratio
(LR) for CPP crystal arthritis based on the detection of XR vascular calcifications were calculated.

Results: 73 patients were included in the CPP crystal arthritis group and 73 patients in the control group. Vascular calcifica-
tions adjacent to the involved joint were seen in 52 patients in the CPP group and only in 13 patients in the control group
(71.2% vs 17.8% respectively), which was significantly higher and suggests an association between CPP crystal arthritis
and the presence of vascular calcifications on XR (Yates’ correction for X2=40.04, P< 0.0001). According to our analysis,
the addition of the presence of vascular calcifications on XR to the investigation of inflamed joints in patients between the
age of 60-85 with CC seen in the involved joint yielded a high specificity of 0.86 and a positive LR of 4.78.

Conclusion: Vascular calcifications seen on XR adjacent to the involved joint were detected at a significantly higher fre-
quency in patients with CPP crystal arthritis than in patients with OA. Investigation of synovitis and CC in older patients

Wrist X-ray radiograph of a patient diagnosed with calcium pyrophosphate crystal arthritis showing vascular calcifications
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should include the assessment of joint XR for the appearance of vascular calcifications as it may be regarded as an important
radiologic sign for CPP crystal arthritis.

Disclosure: S. Brikman, None; A. Bieber, None; R. Mader, AbbVie/Abbott, Pfizer, Eli Lilly, GlaxoSmithKlein(GSK),
Protalix.
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Background/Purpose: Uric acid is controversially discussed regarding its effect on bone health. Higher uric acid levels have
been associated with higher T-scores and fewer bone fractures in postmenopausal women. Rheumatoid arthritis (RA), as a
chronic inflammatory disease, is a risk factor for fractures in both men and women. The role of uric acid in patients with RA is
not yet clarified. Further, there may be different effects of uric acid on organ tissues such as the lungs, depending on the hor-
mone status of women. We aimed at investigating the effect of uric acid level on bone mineral density and the development
of osteoporosis in patients with RA and whether there is a difference between premenopausal and postmenopausal women
with RA.

Methods: We utilized data from the Rh-GIOP (Glucocorticoid-Induced Osteoporosis in Patients with chronic inflamma-
tory Rheumatic diseases) cohort, a prospective, monocentric observational study conducted at our department. All
female patients with a diagnosis of RA were included in the analysis. For assessing the association between uric acid
levels and lowest (minimum) T-scores measured at the lumbar spine, hip or femur, we used linear regression with
adjustment for various confounders. An interaction term was included to evaluate differential associations in pre- and
postmenopausal women.

Results: A total of 206 patients with RA, available dual X-ray absorptiometry (DXA) measurements, and serum uric acid
levels were included in the analysis. Of those, 167 were women, and 165 had their menopausal status documented: 16 were
premenopausal (age 40.32±7.85) and 149 postmenopausal (age 64.49±9.69), respectively. Postmenopausal patients had
lower T-scores than non-menopausal patients. In the analysis of the whole sample, uric acid was not associated with T-
scores (slope -0.08; p=0.43), but after inclusion of the interaction term, we found that uric acid was strongly negatively asso-
ciated with T-scores in premenopausal women (slope -1.02; p=0.008, figure 1).

Conclusion: Uric acid appears to be negatively associated with bone mineral density in premenopausal but not in postmen-
opausal women with RA. This might be due to the different effect on the bone depending on the hormone status of women.
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Of note, the sample size of premenopausal women with RA was small. Therefore, these findings have to be proven in a larger
cohort.

Disclosure: S. Hermann, AbbVie; A. Palmowski, None; B. Muche, Amgen, Gilead, Galapagos, UCB and Stada-
pharm, Kyowa Kirin; K. Hermann, AbbVie, Merck/MSD, Pfizer, Novartis, BerlinFlame GmbH; E. Wiebe, Medac, Novar-
tis; F. Buttgereit, Horizon Therapeutics, Roche, Abbvie, AstraZeneca, Gruenenthal, Mundipharma, Pfizer.

Abstract Number: 1827

The Updated Cardiovascular Risk Tool SCORE2 Provides No Advantage in
Identifying Patients with Gout and Carotid Atheroma Plaques

Ernesto Tovar-Sugrañes, Maria-Carmen Lopez-Gonzalez, Cristina Rodriguez-Alvear, Elisabet Perea-Martinez and
Mariano Andrès, Dr Balmis Alicante General University Hospital-ISABIAL, Alicante, Spain

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: (1787–1829) Metabolic and Crystal Arthropathies – Basic and Clinical Science Poster
Session Type: Poster Session D
Session Time: 1:00PM–3:00PM

Figure 1. Scatterplot of minimum T-scores and uric acid in female rheumatoid arthritis patients stratified by menopausal status. Grey shadows sur-
rounding the regression lines are the respective 95% confidence intervals.
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Background/Purpose: Standard cardiovascular (CV) risk assessment tool (SCORE, Framingham Heart Study) performed
inaccurately in patients with gout and carotid atheroma plaques (thus, at high CV risk) [PMID 28093417]. An updated version
of the European tool (SCORE2), including a calibration for population aged >70 years (SCORE2-OP), has been recently
developed. Whether SCORE2 improves the prediction of subclinical atherosclerosis in people with gout remains unknown.
We aimed to assess the discriminative value of SCORE2 and SCORE2-OP in detecting carotid atheroma plaques in patients
with gout.

Methods: We studied patients with crystal-proven gout enrolled in our inception cohort for structured CV assessment [1],
selecting those: a) eligible for SCORE2/SCORE2-OP calculations (absence of established CV disease, diabetes with angio-
pathy or severe renal disease); and b) with available carotid ultrasound results. SCORE2/SCORE2-OP provides the 10-year
risk of fatal and non-fatal CV events, considering traditional risk factors and region of birth. To assess the discriminative value
of SCORE2/SCORE2-OP in detecting individuals with carotid plaque, 2×2 tables were built to match high-risk SCORE2 esti-
mations (≥7.5% in < 50years; ≥10% in 50-69years; ≥15% in > 69years) versus the detection of carotid atheroma plaques.
Sensitivity, specificity, positive and negative predictive values, and positive and negative likelihood ratios were calculated
with their 95% confidence intervals (CI). Afterwards, receiver operating characteristic curves were plotted, allowing an esti-
mation of the area under the curve (AUC).

Results: 193 patients were studied, mainly middle-aged men (mean age 56.8 years, 94.8% male) with a mean of 8.2 years
since the first flare and nearly every four patients with subcutaneous tophi. Almost all patients were born in low CV risk
regions. Only 32 patients (16.6%) had high-risk SCORE2 scores, while carotid atheroma plaques were detected in
93 patients (48.2%). The results (with 95%CI) for sensitivity, specificity, positive and negative predictive values were 26.9%
(17.3-36.4%), 93.0% (87.5-98.5%), 78.1% (62.2-94.0%), 57.8% (49.8-65.7%), respectively. Accordingly, positive and neg-
ative likelihood ratios were 3.8 (1.7 to 8.5) and 0.8 (0.7 to 0.9). We estimated an AUC of 0.599 (0.519 to 0.680) for high-RISK
SCORE2 scores.

Conclusion: Recently updated SCORE2 is an inaccurate tool to predict the presence of atheroma plaques in patients with
gout. Despite new calibrations, the absence of inflammatory and disease-specific variables in risk tools probably limits their
discriminative value for gout sufferers.

Disclosure: E. Tovar-Sugrañes, None;M. Lopez-Gonzalez, None; C. Rodriguez-Alvear, None; E. Perea-Martinez,
None; M. Andrès, Menarini, Grunenthal.
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Background/Purpose: Emerging evidence that joints of asymptomatic hyperuricaemic individuals contain monosodium
urate (MSU) deposits and that alternative presentations of foot pain occur in hyperuricaemia suggests that preclinical phases
may occur prior to a first episodic gout attack.

This case–control study evaluates urate deposition in hyperuricaemic individuals not fulfilling the ACR/EULAR 2015 gout
classification criteria, as well as a potential therapeutic role for urate lowering therapy (ULT).

Methods: Following consent, hyperuricaemic individuals with persistent, non-episodic foot pain (N=68) not fulfilling
ACR/EULAR 2015 gout classification criteria, were compared with asymptomatic hyperuricaemic controls (N=28). Ultra-
sound (US) of bilateral first metatarsophalangeal (MTP) joints and features of MSU deposition including double contour
(DC) sign, tophus and erosions were recorded. Cases were treated with ULT daily for 6 months. Serum urate, 24-hour
and 7-day visual analogue score (VAS) 0–100 mm pain scales the Manchester Foot Pain and Disability Index (MFPDI) and
MTP US were recorded before treatment and after 3 and 6 months.
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Results: 68 hyperuricaemic individuals with persistent, non-episodic foot pain were recruited, 52 cases completed the
study protocol.(Table 1) At baseline MTP US DC sign, erosion and tophus occurred in 67.3%, 30.7% and 61.5% of cases,
respectively. 1 control had evidence of tophus and DC sign on US examination. Baseline serum urate was higher in cases
(474±12.7 mg/dL) versus controls (413±16.74; p=< 0.05). Serum urate in cases fell at 3 months (327±20; p< 0.01) and
6 months (298±18; p< 0.01). For cases, baseline 24-hour pain VAS (44±3.4) reduced at 3 months (25±3.5; p< 0.05) and
6 months (20±4.1; p< 0.05) of ULT. The 7-day pain VAS (58±3.4) decreased at 3 months (29±3.6; p< 0.05) 6 months (30
±4.2; P< 0.05). MFPDI (17±1.2) decreased at 3 month (11±1.4; p=< 0.05) 6 months (10±1.6; p=< 0.05).(Figure1) When
cases were grouped according to presence (N=35) or absence (N=17) of DC sign on baseline US, no differences were
observed for baseline pain scores. Following ULT however, 24-hour pain VAS were significantly lower in DC positive patients
at 3 months (17±3.6 DC positive vs 35±7.2 DC negative; p< 0.05) and 6 months (15.04±4.2 vs 36.00±9.5 P=< 0.05)(Fig-
ure2). Tophus but not erosion was also associated with a greater reduction in pain scores following ULT.
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Conclusion: These findings indicate that persistent, non-episodic foot pain in hyperuricaemia is both associated with US
features of MSU deposition and is responsive to ULT.

Disclosure: R. Flood, None; C. Kirby, None; y. Alammari, None; D. Kane, AbbVie/Abbott; R. Mullan, None.
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Background/Purpose: Urate lowering therapy (ULT) is a cornerstone in the treatment of gout, which afflicts over 2 million
individuals with chronic kidney disease (CKD) in the US. Limited data exist on the comparative effectiveness of allopurinol
and febuxostat, the two most common ULTs, in patients with CKD. Using data from the recently completed multicenter, ran-
domized, double-blind STOPGout trial comparing the efficacy and safety of allopurinol and febuxostat in the management of
gout (O’Dell JR et al. NEJM Evidence 2022), we evaluated the efficacy and safety of these medications in the subgroup of
patients with CKD.

Table 1. Baseline characteristics of trial participants with CKD *Values are presented as percentages or means (SD); eGFR denotes estimated glo-
merular filtration rate; hypertension and diabetes were documented for study using participants’ problem lists in medical record review; cardiovas-
cular disease indicates a history of coronary artery disease, myocardial infarction, or heart failure; body mass index is the weight in kilograms
divided by the square of the height in meters
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Methods: Patients with gout and serum urate (SU) concentration ≥6.8 mg/dL were randomized 1:1 to receive allopurinol or
febuxostat. The trial protocol specified that at least one-third of participants would have CKD stage III, defined by an eGFR
30-59 mL/min/1.73 m2 at enrollment, and patients with an eGFR < 30 mL/min/1.73 m2 were excluded. ULT was titrated
during weeks 0-24 (Phase 1) and maintained during weeks 25-48 (Phase 2), with escalation as necessary, to reach goal
SU of < 6.0 mg/dL. Participants were observed on a stable ULT dose during weeks 49-72 (Phase 3). Primary outcome
was the occurrence of ≥1 gout flare during Phase 3. Secondary outcomes included achievement of SU < 6 mg/dL at end
of Phase 2 and serious adverse events (SAEs). Outcomes in this prespecified sub-analysis were compared between treat-
ment groups using two-sided chi square tests or Students t-tests.

Results: Of the 940 trial participants, 351 (37.3%) had CKD; 277 (29.5%) had flare data from Phase 3. Phase 3 flare data
was missing for 31 febuxostat and 43 allopurinol patients. Among those with CKD, baseline characteristics were similar by
treatment group, except cardiovascular disease frequency was more common in those randomized to allopurinol and BMI
was higher in those given febuxostat (Table 1). Fewer participants randomized to allopurinol had ≥1 gout flare during phase
3 (32% v 45%; p=0.02) despite a similar proportion achieving a SU < 6.0 mg/dL in Phase 2 (Table 2). There were no
treatment-arm differences in overall SAEs, study withdrawal due to SAE, or in the proportion with cardiovascular events.
More participants had rash with allopurinol (1 severe, the rest mild-to-moderate). Fifteen participants with CKD on allopurinol
experienced acute kidney injury (AKI) during the trial vs. 4 on febuxostat; all but one CKD patient who experienced AKI was
on diuretic therapy at trial initiation. Of the 19 CKD participants who experienced AKI across both treatment arms, 79% had
complete recovery of renal function.

Conclusion: This sub-analysis from a large, randomized double-blind, non-inferiority trial demonstrated that allopurinol and
febuxostat were similarly efficacious in achieving target SU goals. Although loss to follow-up was quantitatively higher with
allopurinol, study withdrawal related to safety issues was similar by treatment arm. Further study will be needed to confirm
whether the signal for increased AKI observed with allopurinol treatment is replicated in larger populations and, if confirmed,
to better understand mechanisms underpinning this observation.

Table 2. Results of primary and secondary end points in trial participants with CKD
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T. Neogi, Novartis, Pfizer/Lilly, Regeneron; H. Wu, None; P. Palevsky, None.
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University-Cerrahpaşa Medical Faculty, Istanbul, Turkey

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: (1830–1855) Miscellaneous Rheumatic and Inflammatory Diseases Poster III
Session Type: Poster Session D
Session Time: 1:00PM–3:00PM

Background/Purpose: Arthritis is one of the most common manifestations in an FMF attack. It is usually in the form of acute
mono- or oligoarthritis of the large joints of the lower extremities. While acute attacks of arthritis usually subside without
causing permanent deformity, the long-lasting form of chronic arthritis can last for months or even years and result in perma-
nent deformity. In this study, we described the joint involvement pattern in FMF patients.

Methods:Our FMF cohort consisted of 2350 patients who were diagnosed according to Tel Hashomer criteria and followed
up in our center. Their records were retrospectively scanned through the files and hospital system to detect patients with
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joint involvement. The prevalence, demographic information, genetic test results, clinical features, joint involvement, treat-
ments and responses, and family history of patients with joint involvement were recorded.

Results: 954 patients out of 2350 FMF patients had arthralgia or arthritis (40%). The male/female ratio was 0.5 (316 males,
638 females). The number of patients who underwent genetic testing was 787 (82%), and 702 (89%) of these patients had
MEFV gene mutations. The most common pathogenic mutation was M694V mutation with a rate of %65. Concomitant dis-
eases and their frequencies are shown in Table 1, with the most common one being axial spondyloarthritis with a rate of
27%. Arthritis or arthralgia was present in the first attack in 73% (n=695). 182 patients (19%) only had arthritis during the first
attack. The duration of FMF attack was between 24-96 hours in 77% (n=837) of the patients, and the duration was longer
than 96 hours in 23% (n=116). The most common finding accompanying the attacks was exercise-related leg pain. Family
history was present in 61% (n=580). 73% of the patients (n=696) had ankle involvement and 51% (n=492) had knee involve-
ment. The incidence of sacroiliitis was 14% (n=142). 91% of the patients had mono- or oligoarthritis (58% monoarthritis,
34% oligoarthritis). Asymmetric involvement was detected in 77% of the patients. Red arthritis was present in %73 of the
patients. HLA-B27 was examined in 185 patients, 24 of them were positive (12%). 43% of the patients had treatment
changes due to arthritis. Colchicine dose increases or preparation changes were needed in 32% of these patients. NSAIDs
were started in 21%, corticosteroids in 15%, DMARDs in 12%, anti-TNF in 10%, and anti-IL-1 in 8% of the patients. The
mean daily dose of colchicine was 1.56 ± 0.5 mg. Unresponsiveness to colchicine was found in 21% (n=122).

Conclusion: FMF diagnosis should be considered in people with red mono-oligoarthritis in the large joints of the lower extrem-
ities. One of the most important features of joint involvement in FMF patients is its short duration. The accompanying effort-
related leg pain is a supportive finding for FMF. In FMF patients with arthritis, the required colchicine dose in the treatment and
the rate of colchicine unresponsiveness were higher than the average FMF population. The incidence of spondyloarthropathy
was increased in FMF patients. FMF should be in the differential diagnoses of the patients with inflammatory low back pain.

Disclosure: A. Ayla, None; S. Yenigun, None; s. baspinar, None;M. Yuzbasioglu, None; A. Alkan, None; I. Durucan,
None; m. kirman, None; b. polat, None; s. ergun, None; S. Ugurlu, None; H. Ozdogan, None.
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Background/Purpose: TRM-201 (rofecoxib) is a cyclooxygenase-2 (COX-2) selective inhibitor being developed for the
treatment of hemophilic arthropathy (HA) and acute migraine. Previously marketed as VIOXX, rofecoxib is a once-daily treat-
ment which has been shown to be effective for numerous indications including OA and RA. Rofecoxib has no effect on plate-
let aggregation, a reduced risk for GI adverse events compared with traditional NSAIDs, and a similar CV risk to other
NSAIDs at doses ≤25 mg/day1,2. VIOXX was voluntarily removed from the market in 2004 by the original sponsor. There
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are no FDA approved rofecoxib-containing products commercially available with which to conduct a comparative bioavail-
ability or bioequivalence study. The pharmacokinetics (PK) of single doses of TRM-201 were evaluated in healthy subjects
to identify a dose that would provide comparable exposure to 25 mg of VIOXX (rofecoxib).

Methods: Studies TRM-201-PK-101 (PK-101) and TRM-201-PK-102 (PK-102) were single-center, open-label PK studies
assessing single doses of TRM-201. The studies were methodologically designed to be highly consistent with the most robust
published PK study of VIOXX3 and also to be compared to the VIOXX label (i.e., historic data). Study PK-101 assessed 25 mg of
TRM-201 with a two-period crossover design in 53 subjects; a food-effect sub-study in 16 of these subjects was also conducted.
Study PK-102 was a four-period crossover design in 24 subjects assessing TRM-201 doses of 12.5 mg, 17.5 mg, 20 mg and
25 mg under fasted conditions. Study PK-102 was designed to combine data from both PK‑101 and PK‑102 studies.

Results: In study PK‑101, exposure (geometric mean [GM] AUC0- � and Cmax) was substantially higher for TRM‑201 versus
VIOXX 25 mg in the historic data. The magnitude of the difference in exposure between TRM-201 25 mg and VIOXX 25 mg
was not accounted for by any demographic variables. Consistent with historic data, TRM‑201 had similar t1/2 and AUC0- � in
fed vs. fasted states and Tmax was delayed in the fed state. Data combined from PK‑101 and PK-102 studies continued to
reveal higher exposure (GM AUC0- � and Cmax) for TRM‑201 25 mg compared to VIOXX 25 mg. TRM-201 17.5 mg had
slightly lower GM AUC0-� but comparable GM Cmax compared to the reference published literature3 and comparable
AUC0-� and slightly higher Cmax compared to the VIOXX label. The median Tmax for TRM-201 was 2 hours compared to
3 hours for the published literature3. TRM-201 was well tolerated in both studies.

Conclusion: TRM-201 achieves comparable exposure at a lower nominal dose (17.5 mg) compared to the historic data for
25 mg of the previously marketed rofecoxib (VIOXX), with a shorter Tmax. These data suggest that TRM-201 has a higher bio-
availability and is more rapidly absorbed than VIOXX. The 17.5-mg dose of TRM-201 is currently being evaluated in a Phase
III study in hemophilic arthropathy and a Phase III program in acute migraine is being planned. Additional development pro-
grams are under consideration.

References:

1. US FDA, VIOXX (Rofecoxib) USPI 2016
2. McGettigan P, et al. PLoS Med 2011:8(9): e1001098
3. Schwartz j, et al. Clin Drug Invest 2003; 23 (8): 503-509
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Background/Purpose: This study aimed to demonstrate that there were no clinically meaningful differences between
adalimumab-aqvh, a US Food and Drug Administration–approved biosimilar, and adalimumab in patients with moderate-
to-severe chronic plaque psoriasis. Adalimumab is a biologic drug used to treat many inflammatory diseases such as plaque
psoriasis, but the high cost of the drug may be a barrier to treatment. Biosimilars are biologic drugs that are highly similar in
purity, potency, efficacy, and safety to the reference biologic and are available at lower costs.

Methods: In this phase III, double-blind, institutional review board–approved study (NCT02489227), patients with psoriasis
underwent 3 periods of treatment. During period 1, patients were randomly assigned to receive adalimumab-aqvh or adalimu-
mab; during period 2, they switched to or remained on adalimumab-aqvh; during period 3 (open label), all patients received
adalimumab-aqvh. The primary endpoint was the proportion of patients with a 75% improvement in the Psoriasis Area and
Severity Index (PASI-75) at week 12, and a post hoc efficacy endpoint was the mean percentage change in PASI at week
16. Secondary endpoints were PASI-75 over time, percentage change in PASI over time, Physician Static Global Assessment
(PSGA) score of 0/1, and mean change in PSGA. Pharmacokinetics, immunogenicity, and safety were also assessed.

Results: Of the 545 patients randomly assigned, 77.0% of patients receiving adalimumab-aqvh and 74.9% of those receiv-
ing adalimumab achieved PASI-75; the 95% CI for treatment difference in PASI-75 was –4.75% to 9.21% at week 12. As
this 95% CI was within the prespecified range (–15% to 15%), equivalence was established. The mean percent change in
PASI at week 16 was –83.1% with adalimumab-aqvh and –82.3% with adalimumab; the 90% CI for treatment difference
was –4.78% to 3.01%, which was also within the prespecified range (–10% to 10%). All other secondary endpoints, phar-
macokinetics, immunogenicity, and safety were also similar between treatments.

Conclusion: There were no clinically meaningful differences in efficacy, safety, immunogenicity, or pharmacokinetics
between adalimumab-aqvh and adalimumab in patients with psoriasis. All endpoints demonstrated similarity between
adalimumab-aqvh and adalimumab.

Disclosure: B. Finck, Coherus BioSciences; H. Tang, Coherus BioSciences; K. Jensen, Coherus BioSciences;
F. Civoli, Coherus BioSciences; S. Tatarewicz, Coherus BioSciences.
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Background/Purpose: The current standard of intraarticular therapy in patients with inflammatory arthritis (e.g. rheumatoid
arthritis; RA) or inflammatory exacerbations of osteoarthritis (OA) is the injection of steroids, which can increase risk of
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infection, cartilage degenerations, and other well-known systemic side effects. A novel approach without such complica-
tions could be the activation of peripheral opioid receptors, e.g. by i.a. application of small, systemically inactive doses of
morphine.

The aim of this placebo- and active drug controlled double blind trial was to investigate reduction of pain in knee arthritis
patients following intraarticular (i.a.) injections of morphine 3 mg, a standard steroid (triamcinolone 40 mg), or placebo
(Saline). The primary hypothesis was that i.a. morphine results in significantly lower pain scores than placebo, an efficacy
comparable to standard i.a. steroid medication. The primary outcome parameter was reduction of the VAS pain at day 7.

Methods: Adult patients with active knee arthritis and a high level of pain (VAS pain ≥ 4) at baseline received a single dose of
either morphine, or triamcinolone or placebo i.a.. Patients were monitored closely throughout a total of 2 visits over 2 weeks
and documented pain in the morning and evening in a patient’s diary. Safety data was collected during the whole study
period. P-values were calculated using two-sided T-tests.

Results: 114 patients were screened, 93 were treated and 89 (96%) completed day 7. Of these n= 61 (66%) were diag-
nosed with OA and n= 32 (34%) with IA. 48 (52%) patients were female, mean age was 58.5 (SD 14 ys) and mean disease

Figure 1: Mean VAS-pain over one week in patients with knee arthritis because of osteoarthritis (a) or inflammatory arthritis (b), after treatment with
morphine, triamcinolone or placebo as a single intraarticular injection.
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duration 6.7ys (median 2ys, range < 1y – 42ys, IQR < 1 – 10 ys). The mean VAS pain improvement at day 7 for morphine,
triamcinolone and placebo was -22.8, -37.7, and -19.8 respectively. The difference was not significant (p=0.69) for placebo
vs. morphine, but significant for placebo vs. triamcinolone and for triamcinolone vs. morphine (p=0.013 and p=0.006). The
difference between the treatment groups in IA were not significant, while in OA triamcinolone was significantly superior when
compared to morphine and to placebo (p= 0.007, p = 0.003), but not for morphine to placebo (p=n.s.). Mean improvements
of the everyday pain documentation of both groups are shown in Figure 1. During the study period there were no serious
adverse events and 45 adverse events, most of them were mild.

Conclusion: In this placebo and active controlled double blind trial a single dose of i.a. administered morphine did not lead
to significant improvements in comparison to placebo and was inferior to triamcinolone at day 7. These data do not support
the use of a small dosage of morphine intraarticularly in patients with knee arthritis.

Disclosure: H. Haibel, Boehringer-Ingelheim, Janssen, Merck/MSD, Novartis, Roche, Sobi, Pfizer, AbbVie/Abbott;
J. Sieper, AbbVie/Abbott, Novartis, Eli Lilly, Merck/MSD, UCB, Janssen, Pfizer, Roche; D. Poddubnyy, AbbVie, Bio-
cad, Bristol-Myers Squibb, Eli Lilly, Gilead, GlaxoSmithKline, MSD, Moonlake, Novartis, Pfizer, Samsung-Bioepis,
UCB; v. Rios-Rodriguez, Falk, AbbVie/Abbott; F. Proft, AbbVie/Abbott, Amgen, Bristol-Myers Squibb(BMS), Celgene,
Eli Lilly, Janssen, Merck/MSD, Novartis, Pfizer, Roche, UCB; M. Protopopov, None; J. Rademacher, Novartis, UCB;
S. Igel, None; P. Martus, None; C. Stein, None.
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Background/Purpose: Recurrent fever and serositis are the hallmarks of Familial Mediterranean fever (FMF). Colchicine is
known for yielding high success in disease control by obviating attacks; however, management of the disease may be chal-
lenging in the case of colchicine resistance. In this specific group, which consists 5-10% of FMF patients, induction of bio-
logical agents targeting inflammatory pathways may be crucial and often provides rewarding results. The aim of the survey
was to evaluate the long-term efficacy of the canakinumab treatment in colchicine-resistant FMF patients followed-up in a
single center.

Methods:Medical records of patients, who were diagnosed as FMF and routinely being followed-up in a tertiary rheumatol-
ogy center experienced in auto-inflammatory diseases, were analyzed retrospectively. Colchicine-resistant FMF patients
without amyloidosis who received at least one dose of canakinumab were included in the survey. All of the patients fulfilled
the diagnostic criteria for FMF. Colchicine resistance was defined as one or more typical attacks in a month despite having
maximum tolerated dose of colchicine compliantly. Attack frequency, patient global assessment scores (0-10 Visual Ana-
logue Scale [VAS]), and measurement of acute phase reactant levels were utilized for evaluating disease severity before
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and after the induction of canakinumab therapy. Baseline characteristics, events leading to treatment discontinuation, and
the time elapsed from discontinuation to the first flare were registered.

Results: Baseline characteristics of 61 patients consisting the study population and reasons for treatment discontinuation
are displayed in Table 1. 21 out of 61 patients (34.42%) described no attacks after canakinumab therapy, hence those were
classified as the patients in remission. Attack frequency decreased at least 50% in 34 patients (55.73%). 6 patients (9.83%)
had an unsatisfactory response to the treatment; they failed to accomplish at least 50% decrease in the attack frequency
and ended up with treatment termination. Canakinumab therapy was also discontinued in patients who had undergone
remission; 16 out of 21 (76.19%) experienced a flare within 3.27 ± 1.95 months following the treatment discontinuation,
and canakinumab had to be prescribed again in 13 of the 16 patients. 4 patients (19.05%) reported no flare, and 3 of the
4 patients are currently treated with only colchicine. Status of the remaining 1 patient regarding the flare-up is unknown
due to patient’s non-compliance to follow-ups. In all cohort, 40 patients are still receiving canakinumab therapy. VAS scores
and acute phase reactant levels decreased remarkably after the treatment (p< 0.001) (Table 2)Conclusion: Canakinumab
provides a significant reduction in disease severity, attack frequency, and acute phase reactant levels. Based on our real-life
experience, canakinumab therapy proves its value in the treatment of colchicine-resistant FMF patients by improving patient-

3624



reported outcomes and the degree of subclinical inflammation. Canakinumab is a safe and efficient treatment modality for
long-term follow-up.

Disclosure: I. Durucan, None; A. Ayla, None; H. Besiroglu, None; A. Alkan, None; O. Selvi, None; H. Ozdogan,
None; S. Ugurlu, None.
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Background/Purpose: Sarcoidosis is a multiorgan granulomatous disease with a prevalence of 60 per 100,000 in the
United States.1 Given the low prevalence of both sarcoidosis and connective tissue disease (CTD) such as rheumatoid
arthritis (RA) and systemic lupus erythematosus (SLE), it is rare to find both in the same patient, though several case reports
suggest an association between the two2. In this study, we evaluate patients who have sarcoidosis and CTD and aim to
describe clinical features associated with the development of both diagnoses.

Methods: This was a retrospective chart review performed between January 1, 2007 and December 31, 2019. Adult
patients identified via ICD codes were included if they carried a diagnosis of sarcoidosis with CTDs, including RA, SLE,
scleroderma, Sjogren syndrome, polymyalgia rheumatica, or spondyloarthropathy. Patients with sarcoidosis had a tissue
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biopsy showing noncaseating granulomas or were identified clinically by a rheumatologist or pulmonologist. Patients with
CTD were diagnosed by a rheumatologist. Data on time of diagnosis, demographics, clinical characteristics, and therapy
were evaluated.

Results: 28 patients were identified with both sarcoidosis and a CTD (Table 1). Patients were more likely to have single
organ involvement of sarcoidosis (Table 2) and were diagnosed with sarcoidosis prior to developing CTD (n=18, 60.7%).
In these patients, CTD was diagnosed an average of 16 [13 - 20] years later. The 10 patients who developed CTD first were
diagnosed with sarcoidosis 6 [4 - 8] years after CTD. The most common coexisting CTD was RA, followed by SLE (Table 1).
Patients diagnosed with sarcoidosis before CTD were more likely to develop RA (33.3%), while patients whose CTD devel-
oped first were equally likely to have RA or SLE (20%). Patients who developed CTD first were less likely to be in remission
when sarcoid was diagnosed (14.3%) despite 85% being on treatment for their CTD at the time of sarcoid diagnosis, com-
pared to 25% of patients who had sarcoid first.

Conclusion: This is the largest study to date of patients with concomitant sarcoidosis and CTD. The majority of this group
was female and African American, and the most common CTDs were RA and SLE. A prior case series found that the majority
of patients with single organ sarcoidosis were diagnosed with sarcoidosis after their diagnosis of CTD, suggesting that the
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granulomatous formation was a response to the CTD rather than true sarcoidosis2. This is similar to granulomatous reac-
tions seen in response to some malignancies. This theory is also supported by our observation that patients who had CTD
first developed sarcoidosis an average of 6 years later. Interestingly, despite the increased recognition of cardiac sarcoid
due to improved imaging techniques, we did not identify any cardiac sarcoid patients in our cohort.

Despite the size of our cohort, larger studies are needed to confirm these findings. Here, we describe characteristics of
patients with concomitant sarcoidosis and CTD. Physicians should be aware of this association when caring for patients
with sarcoidosis or CTD who later develop findings suggestive of concomitant disease.

1. Baughman RP et al. Ann Am Thorac Soc 2016; 13: 1244–12522.Judson MA et al. Respir Med 2013;107:1453-9

Disclosure: M. Harasimowicz, None; E. GIlbert, None; S. Yi, None; R. Ostrowski, None.
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Background/Purpose: It has been hypothesized that autoimmunity may play a role in the pathophysiology of schizophrenia
(SCZ). Several autoimmune disorders (AID) have also been noted to be prevalent in schizophrenics.. We aim to record the
prevalence of different AID in schizophrenia patients, and determine clinical characteristics and inpatient outcomes for this
patient population.

Methods: We obtained data from National Inpatient Sample (NIS), which was further optimized to national estimates. Hos-
pitalizations with principal diagnosis of Schizophrenia with and without a pre-existing AID in patients above 18 years was
taken from the 2016-2018 database. The AIDs included were Type 1 diabetes mellitus (DM), Rheumatoid arthritis (RA), Sys-
temic Lupus Erythematosus (SLE), Multiple Sclerosis (MS), Autoimmune thyroid disease (ATD), Myasthenia Gravis (MG),
ANCA associated vasculitis (AAV), Systemic sclerosis (SSc), Dermato-polymyositis (DPM), Giant cell arteritis with Polymyal-
gia Rheumatica (GCA-PMR), Sjogren Syndrome (SS) and Celiac disease (CD). Multivariate logistic regression model was
used to calculate the adjusted odds ratio for SCZ and SCZ-AID. Epidemiological differences and outcomes of length of stay
(LOS), mortality, and total hospital charges (THC) were compared. Multivariable logistic and linear regression analyses were
used to adjust for confounding variables.

Results: A total number of 1,220979 hospitalizations with principal diagnosis SCZ were identified between 2016 -2018.
Among these, 2.63 % patients had at least one AID. Patients with SCZ and SCZ-AID had mean ages of 50.7 and 50.3 years,
respectively. Among SCZ-AID patients, 56.8% were females, compared to 38.7% females in SCZ alone. SCZ-AID popula-
tion was predominantly white (51.28%), and 0.59% were Native Americans. Most prevalent AIDs were DM (36.3%), RA
(26.92%), SLE (11.46%), and MS (11.44%). Schizophrenics with AID spent at least 0.84 days less in hospital with an
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adjusted mean difference of -0.48 days (CI: -1.20–0.48, p< 0.001). Mortality rate in patients with SCZ SCZ-AID was 1.42%
and 1.23% respectively (OR: -0.74, CI: 0.59 – 0.94, p=0.014). SCZ-AID patients had 26% less odds of in-hospital mortality
from all causes. The highest death rate was among AAV (5.7%) and the least among DM patients (0.095%). There was no
significant difference in total hospital charge (p=0.58). In subgroups, the highest total charge occurred among ANCA vascu-
litis and least among GCA-PMR patients.

Conclusion: AID is common among in-patients with schizophrenia, with type 1 diabetes mellitus, SLE and RA being the top
3 AID diagnosis. Females had 2-fold odds of having associated AID diagnosis. The coexistence of AID in patients with
schizophrenia was associated with lower all cause in-patients’ deaths and shorter LOS. These outcomes most likely may
be related to the relatively younger and predominantly female population with AID compared to cohort making the likelihood
of being admitted with more advance and potentially fatal diseases less. This hypothesis may need prospective studies to
ascertain in other to guide clinical decision making.

Autoimmune disease in Schizophrenia and their inpateint outcomes

Disclosure: F. Sami, None; D. Kumi, None; S. Liaqat, None; H. Sami, None.

Abstract Number: 1837

Eales Disease and Vogt-Koyanagi-Harada Syndrome: Not Everything Is
Anterior Uveitis in Rheumatology

Sonia Pastor Navarro1, Olga Comp�an Fern�andez1, Marta Ib�añezMartínez1, BelénMiguel Ib�añez1, Mireia Molina Pérez2,
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Background/Purpose: Ocular inflammatory involvement for being closely related to systemic autoimmune diseases is
monitored and treated in our rheumatology visits. The most frequently studied by rheumatologists are acute anterior uveitis,
usually unilateral, which are frequently associated with spondyloarthritis.

However, there are other clinical situations of ocular inflammation, which, although less frequent, are important to know due
to the need for a systemic differential diagnosis.

The aim is to describe the clinical characteristics of a group of patients with ocular inflammatory pathology other than anterior
uveitis seen in a rheumatology department during the last year.

Table 1: Demographic and clinical characteristics of patients.
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Methods: A longitudinal, retrospective, descriptive and observational study was conducted. The clinical characteristics and
treatment of patients with uveitis not cataloged with anterior pole involvement (intermediate uveitis and panuveitis), as well as
ocular vasculitis such as Eales disease were collected. A total of 15 patients seen in the rheumatology department during the
last year were included. Both demographic (sex, age…) and clinical characteristics (type of ocular involvement, laterality,
number of episodes, treatment and duration of treatment) have been reported.

Results: The mean age of the collected patients was 46.5 years with a predominance of women (60%). The findings in the
ophthalmologic examination were panuveitis in 73% of the patients, of which after the performance of various complemen-
tary tests, the diagnosis of Vogt-Koyanagi-Harada syndrome (Figure 1) was reached in 4 of these patients, Behcet’s syn-
drome in 3 patients and without being able to identify the origin in 4 of them. Of the remaining 4 patients, 2 of them were
diagnosed with intermediate uveitis of unknown cause, and the remaining 2 patients had findings of retinal vasculitis in rela-
tion to Eales disease.

Regarding the monocular or binocular involvement of the ophthalmologic manifestations, 47% of the cases had unilateral
clinical manifestations. Most of them 12/15 (80%) required immunosuppressive treatment to control the disease, with
80% of the patients presenting less than three flares of activity, which were controlled after the start of treatment. Currently,
2 (13,3%) patients are untreated due to the control of ocular activity. The most commonly used treatments are listed in
Table 1.

Conclusion: Although these entities are much less frequent, it is important to be aware of their existence and management,
since on several occasions ophthalmologist require our assessment in rheumatology, hence the importance of an adequate
differential diagnosis.

Disclosure: S. Pastor Navarro, None; O. Comp�an Fern�andez, None; M. Ib�añez Martínez, None; B. Miguel Ib�añez,

None; M. Molina Pérez, None; Á. Beltr�an Mazo, None; O. Martínez Gonz�alez, None; C. Montilla Morales, None;
A. Turri�on Nieves, None; S. G�omez Castro, None; C. Hidalgo Calleja, None.

Figure 1: Eye fundus of patient 11 diagnosed with Vogt-Koyanagi-Harada. On the left, a bud with tortuosity of the vessels and multiple neurosen-
sory detachments is observed. On the right eye fundus after resolution of the flare, without papilledema and with vessels of normal caliber.
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Background/Purpose: Dermatomyositis (DM) is a rare chronic systemic autoimmune disease characterized by muscle
weakness, skin rashes, and elevated risk of associated conditions such as interstitial lung disease, calcinosis, dysphagia,
cardiac complications, and malignancy. Therapeutic approaches for DM include corticosteroids (which can cause substan-
tial toxicity with long-term use) and corticosteroid-sparing immunosuppressive therapy (IST). Limited data are available on
current prescribing practices in DM. This study aimed to describe real-world treatment patterns in a prevalence cohort of
adult patients with DM, including treatment discontinuation, switching, and concomitant corticosteroid use over time.

Methods: A retrospective cohort was identified within PharMetrics Plus (Jan 2014 - June 2020), a large administrative data-
base of employer-sponsored health plans in the United States. The study included patients (age ≥18 years) who were diag-
nosed with DM (≥1 inpatient claim or ≥2 outpatient claims ≥30 days apart with International Classification of Diseases, 10th
Revision: M33.0x, M33.1x, or M33.9x), initiated a DM-related treatment (in any treatment line), and were continuously
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enrolled in the health plan for 6 months before and 1 year after treatment initiation (index date). Outcomes were evaluated
over the 1-year post-index period using Kaplan-Meier analysis, including time to index treatment discontinuation (≥60-day
gap in supply) and switching (initiation of a different DM treatment < 60 days before or after index drug discontinuation).
Among patients with concomitant corticosteroid use within 60 days of the index date, time from the index date to corticoste-
roid discontinuation was also examined to assess ongoing dependence on corticosteroids following index treatment
initiation.

Results: Among treated patients with DM (N=2,022), 79.6% were female and mean age was 51.7 years. By 1 year post-
index date, 61.7% of all patients discontinued the index treatment, and 20.7% of all patients (33.6% of discontinuers)
switched to another DM treatment (Table 1; Figure 1). Across different index treatment groups, treatment discontinuation
by 1 year ranged from 47.8% (for patients who initiated rituximab or cyclophosphamide) to 74.9% (for those who initiated
combination IST). Treatment switching by 1 year ranged from 15.0% (for combination IST) to 33.1% (for rituximab or cyclo-
phosphamide). Among patients who switched, the distribution of subsequent therapies varied depending on the index treat-
ment (Figure 2). In groups that initiated ≥1 non-steroidal DM treatment as index therapy, 37.2% - 52.4% also used
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corticosteroids concomitantly; of these patients, 41.2% - 52.8% continued corticosteroids for the entire 1-year post-index
period.

Conclusion: In a cohort of treated patients with DM, the majority discontinued their index treatment regimen within 1 year of
initiation. Concurrent use of corticosteroids was common, with many patients remaining on corticosteroids 1 year after initi-
ating a non-steroidal index treatment. Findings from this real-world claims database analysis suggest that additional treat-
ment options for DM may be important.

Disclosure: A. Bensimon, Pfizer; K. Chen, Pfizer; A. Noman, Pfizer; E. Yim, Pfizer; J. Xenakis, Pfizer; R. Aggarwal,
Mallinckrodt, Bristol Myers Squibb, EMD Serono, Pfizer, Octapharma, CSL Behring, Q32, Kezar, AstraZeneca, Alexion,
Argenx, Boehringer Ingelheim, Corbus, Janssen, Kyverna, Roivant, AbbVie, Jubilant, Orphazyme, Genentech.
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Background/Purpose: Familial Mediterranean fever (FMF) is a monogenic autoinflammatory disease that is characterized
by recurrent episodes of polyserositis. Episodes typically consist of fever, peritonitis, and arthritis. This peritonitis of the
FMF is frequently misdiagnosed as acute abdomen. Acute appendicitis is the leading cause of acute abdomen thus surgical

Table 1. Characteristics of the patients in the series 1
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interventions are not uncommon in the case of FMF peritonitis. In this study, we analyzed FMF patients with appendectomies
to determine whether FMF patients are still misdiagnosed as appendicitis.

Methods:We reviewed 303 FMF patients with unindicated appendectomies and matched 1655 FMF patients without unin-
dicated appendectomies for comparison. We classified patients according to the year at the time of the diagnosis [Series 1
(diagnosis before 2011) and Series 2(diagnosis starting with 2011)]. We analyzed clinical manifestations, genetic mutations,
diagnostic delay, and acute phase reactant levels.

Results: 183 patients in the appendectomy group and 964 patients in the control group classify within the series 1. 120
patients in the appendectomy group and 691 patients in the control group classify within the series 2. For series 1 and
2 in the first episode in the appendectomy group fever and abdominal pain were more common and statistically significant
in both. Arthritis, myalgia, and erysipelas were more common in the control group but none of these findings were statically
significant in both groups. Chest pain was similar in both appendectomy and control groups. In the following episodes for
series 1 and 2 the results were the same except fever was being more common for series 2 while being statically insignificant
[Table1, Table2]. Diagnostic delays were longer for the appendectomy group [median 8vs4 years (series1), 7vs5 years
(series2)]. CRP levels during episodes were higher for appendectomy group [median 66.95vs39 mg/L (series1), 60 vs
29 mg/L(series2)]. CRP levels between episodes are inconclusive. Pathogenic exon 10 mutations were more common for
the appendectomy group overall in both series. M694V homozygous mutations were more common within the appendec-
tomy group (both series) and statistically significant. Other mutations were statistically insignificant [Table1, Table2]. Appen-
dectomy rates between series were not significant [18.98%vs18.66%, p: 0.94).

Conclusion: At this age, even 25 years after the identification of the MEFV gene diagnosis of FMF is still challenging and late
diagnosis is not uncommon. Our study revealed appendectomy rates before FMF at 15.8% and the appendectomy group
has a significantly longer diagnostic delay. M694V homozygous mutations were associated with appendicitis misdiagnosis
and severity of the disease. CRP levels were higher in the appendectomy group revealing more severe episodes although
this biomarker is ineffective for differing FMF from appendicitis. In the light of this knowledge, a new biomarker is required
for FMF diagnosis in the case of acute abdomen.

Disclosure: Ş. Başpınar, None; A. Alkan, None;M. Yuzbasioglu, None; S. Yenigun, None; A. Ayla, None; I. Durucan,
None;M. Candan, None; A. Karabiçek, None; Ç. Belli, None; T. Bayraktar, None; H. Besiroglu, None; H. Ozdogan,
None; S. Ugurlu, None.

Table 2. Characteristics of the patients in the series 2
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Background/Purpose: Milestones in the field of IgG4-related disease (IgG4-RD) include the 2011 Comprehensive Diag-
nostic Criteria (CDC), the 2019 ACR/EULAR classification criteria, and the recent identification of four distinct clinical pheno-
types. Performance of the criteria and phenotypic disease expression in Scandinavian populations are largely unknown. We
aimed to describe disease characteristics, phenotypes, and performance of the 2011 CDC and 2019 ACR/EULAR classifi-
cation criteria in patients with IgG4-RD in Norway.

Methods: Consenting, adult patients with a clinical diagnosis of IgG4-RD, seen at the Department of Rheumatology, Oslo
University Hospital were included. Two experts (JV, ØMi) assigned patients to phenotypes (”Pancreato-Hepato-Biliary”,
“Retroperitoneum and Aorta”, “Head and Neck-Limited” or “Mikulicz and Systemic”) based on pattern of organ involve-
ment. Fulfillment of the CDC and ACR/EULAR classification criteria were assessed. Disease activity and damage were
scored with the IgG4-RD responder index (IgG4-RD RI). We used descriptive statistics.

Table 1. Disease characteristics and performance of criteria
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Results: We identified 60 patients with IgG4-RD (Table 1). Clinical characteristics were as expected, with approximately
equal number of patients in each phenotype group. Of all patients diagnosed by expert opinion, 42 (70%) fulfilled the
ACR/EULAR classification criteria. Reasons for not fulfilling the criteria were (i) failure to meet the inclusion criterium (n = 2)
due to “atypical” organ involvement: nasal cavity (n = 1), coronary artery (n = 1); (ii) presence of ≥ 1 exclusion criterium
(n = 5): fever (n = 1), leukopenia (n = 1), thrombocytopenia (n = 1), positive anti-MPO-ANCA (n = 3), anti-SSA (n = 1) and/or
anti-RNP (n = 1) antibody; and (iii) score < 20 points (n = 11). In the latter group, 8 (73%) were not biopsied, and 1 (9%) had
only performed fine needle biopsy. Among the patients not meeting the inclusion criterium or having ≥ 1 exclusion criteria,
1 (33%) and 4 (80%) scored ≥ 20 points, respectively. Of all patients, 56 (93%) fulfilled CDC, with 30 (50%), 12 (20%) and
14 (23%) patients characterized as “definite”, “probable” and “possible” IgG4-RD, respectively. Of the 18 patients not fulfill-
ing the ACR/EULAR classification criteria, 15 (83%) fulfilled CDC (3 “definite”, 4 “probable”, 8 “possible”). Of the 4 patients
not fulfilling CDC, 1 fulfilled the ACR/EULAR classification criteria.

Conclusion: Despite expected clinical characteristics, phenotype distribution and fulfilment of CDC in our cohort, the perfor-
mance of the ACR/EULAR classification criteria was lower than expected, especially in the “Retroperitoneum and Aorta” and
“Head and Neck-Limited” phenotypes. Limited evidence suggest that these phenotypes are more treatment refractory.
Hence, through a relatively lower ability to capture these patients, the ACR/EULAR classification criteria may be in danger
of favoring a subset of patients with more treatment responsive disease, potentially resulting in falsely inflated response rates
in clinical trials.

Venn diagram showing breakdown of patients based on fulfilment of one or both sets of criteria

Disclosure: J. Vikse, Novartis, Boehringer-Ingelheim, Jupiter Life Science Consulting; O. Midtvedt, Janssen,
Boehringer-Ingelheim; O. Molberg, None; B. Fevang, None; O. Palm, None; T. Garen, None; K. Norheim, None;
G. Bakland, None; M. Wallenius, None; A. Hoffmann-Vold, Boehringer-Ingelheim, Janssen, Eli Lilly, Merck/MSD,
Roche.
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María Paula Álvarez Hern�andez1, Alfredo Madrid-García2, Alejandro G�omez G�omez3, Lara Borrego Sanz4, Rosalía
Méndez Fern�andez4, Pedro Arriola Villalobos4, Esperanza Pato Cour5, David Díaz Valle4 and Luis Rodriguez-Rodriguez5,
1Hospital Clínico San Carlos, Madrid, Spain, 2Instituto de Investigaci�on Sanitaria San Carlos, Rheumatology, Madrid,
Spain, Madrid, Spain, 3Hospital Infanta Sofia, Rheumatology, San Sebasti�an de los Reyes, Madrid, Spain, 4Instituto de
Investigaci�on Sanitaria San Carlos, Ophthalmology, Madrid, Spain, 5Instituto de Investigaci�on Sanitaria San Carlos,
Rheumatology, Madrid, Spain

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: (1830–1855) Miscellaneous Rheumatic and Inflammatory Diseases Poster III
Session Type: Poster Session D
Session Time: 1:00PM–3:00PM

Background/Purpose: Non-infectious uveitides (NIUs) include a heterogeneous group of sight-threatening and incapaci-
tating conditions. Their correct management sometimes requires the use of immunosuppressive drugs (ISDs), prescribed
in monotherapy or in combination. Several observational studies showed that the use of ISDs in combination could be more
effective than their use in monotherapy. However, a direct comparison between these two treatment strategies has not been
carried out yet.Objective:To analyze the effect of ISDs combination therapy (CT) on the response rate in patients with NIUs.

Methods: Patients attending a Uveitis Outpatient Clinic from a tertiary care center in Madrid, Spain, and prescribed with
ISDs from 1991 to 2018 were included. Patients were assigned as controls or cases based on whether they were prescribed
with ISDs in monotherapy (MT) or CT. ISD treatment changes during the observation period were also considered. The pri-
mary outcome was good therapeutic response (GTR), defined as the complete resolution of the eye inflammatory manifes-
tations and oral corticosteroid dosage ≤10 mg of prednisone equivalent a day. Furthermore, this situation had to be
maintained in at least two consecutive visits spanned at least 28 days. Several propensity score based and non-based
weighting techniques for data balancing, followed by Cox regressions, were performed to estimate the effect of CT on the
response rate. Random forest (RF) models and clinical appraisal were used to select the variables to be balanced.

Results: 100 episodes of ISD prescription belonging to 73 patients were included in this analysis. In 32 episodes, patients
were prescribed with CT (in 3 episodes CT was the initial therapeutic strategy; in 29, combination was the result to adding
a second or third ISD). The most frequent drug used in MT was cyclosporine A (CYA; n=39), and the most frequent CT
was synthetic + biological ISD (n=21). After RF, the number of previously used ISDs, the prescription of CYA, the dosage
of oral corticosteroids at prescription, a previous ISD withdrawal due to inefficacy, and duration of disease were selected
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for balancing. In addition, after clinical appraisal, uveitis diagnosis, prescription with azathioprine, prescription with metho-
trexate, and eye activity features at prescription (presence of cells in anterior chamber, vitreous haze, macular edema, active
chorioretinal lesions) were also balanced. The Energy balancing method showed the best balance for GTR. After Cox-
regression, CT prescription did not show a statistically significant effect in the hazard of response (p=0.43; Table 1).

Conclusion: The use of CT in our study was not associated with a better therapeutic response in NIU patients compared
with the prescription of MT. Considering that most CT episodes were the result of the addition of a new ISD in a patient
already treated and still active, the effectiveness of CT as the initial therapeutic strategy remains unanswered.

Cox models showing the effect of combination therapy in the hazard of good therapeutic response after balancing covari-
ates using the Energy method.

Disclosure: M. Álvarez Hern�andez, None; A. Madrid-García, None; A. G�omez G�omez, None; L. Borrego Sanz,
None; R. Méndez Fern�andez, None; P. Arriola Villalobos, None; E. Pato Cour, None; D. Díaz Valle, None;
L. Rodriguez-Rodriguez, None.
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Background/Purpose: Treatment of autoinflammatory periodic syndromes with the interleukin-1β inhibitor canakinumab
(CAN) has been shown to be safe and effective in clinical trials and in practice. Patients are recommended to be vaccinated
against common infections (including influenza, covid-19, pneumococcus) while on therapy, as is the general population. It is
known from the literature that severe local and systemic inflammatory reactions can occur frequently in patients with immu-
nosuppressive therapy, especially after pneumococcal vaccination. Therefore, in the present study, in addition to general
safety parameters, the safety of the recommended vaccinations in patients with CAPS, FMF, HIDS/MKD and TRAPS under
CAN therapy was investigated in clinical practice.

Methods: RELIANCE is a prospective, non-interventional observational study in Germany enrolling pediatric (age ≥2 years)
and adult patients with a clinically confirmed diagnosis of autoinflammatory periodic syndrome who routinely receive CAN.
Efficacy and safety parameters were recorded at baseline and assessed at 6-months intervals.

Results: The interim analysis includes data from N=199 patients with autoinflammatory diseases enrolled in the RELIANCE
registry between October 2017 and December 2021. The mean age of the overall cohort is 24.4 years (2-79 years; N=104
female patients [53%]) and the median duration of CAN treatment before study entry was 2 years (0-12 years).

During the study, N=87 patients received a total of 130 vaccinations. Vaccination reactions were reported for N=16 patients,
and N=8 patients were classified as suspected adverse drug reactions (Table 1). In no case was the vaccination reaction
classified as severe.

Covid-19 vaccination was given to N=42 patients (N=6 Comirnaty, N=1 Spikevax, N=36 not reported; 1 patient received
2 different vaccines). Of these, vaccination reactions were reported for N=6 patients, which were not considered drug-
related or classified as severe.

Conclusion: The interim data from the RELIANCE study confirm the safety of long-term treatment with canakinumab in the
entire study population. Vaccination while on CAN therapy also did not reveal any new safety signals beyond known vaccine
side effects.

Table 1: Overview of vaccinations and vaccination side effects in the RELIANCE study across all study indications (N=199 patients).
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Background/Purpose: Polymyalgia rheumatica (PMR) treatment is predominantly based on long-term corticosteroids,
which results in significant corticosteroid-related toxicities. Studies1,2 have shown patients with PMR are exposed to years
of corticosteroid treatment. Therefore, we aimed to ascertain the duration of steroid treatment in a cohort of PMR patients
at an academic medical center and establish the success rate in discontinuing steroid treatment at years one and two after
the initiation of the treatment.

Methods: A retrospective observational study was done using the data collected from the rheumatology clinic at an aca-
demic Medical Center. We reviewed 323 charts with a diagnosis of PMR from 2015-to 2019, and 121 patients met the inclu-
sion criteria for the study. Patients with a primary diagnosis of PMR without any other rheumatologic conditions and a
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minimum of 2-year follow-up since diagnoses were included in this study. Patients with PMR diagnosis and any other rheu-
matologic illnesses and on any other therapy except for prednisone were excluded.

Results: The mean age of the patient population was 70 years, and the gender distribution was approximately 1:1, with
58 females and 63 males. The mean prednisone dose at the beginning (T0) was 18.9 mg daily, at the end of one year
(T1) 5.6 mg, and at the end of two years (T2) 3.2 mg daily. 17.4% of patients were off prednisone at the end of one year,
and only 24% were off prednisone at the end of two years. 3.3% of patients relapsed and had to go back on corticosteroid
treatment. The majority of the patients had elevated markers of inflammation [ESR (Erythrocyte sedimentation rate) or CRP
(C-reactive protein)], with only 16.67% of patients having normal values on presentation.

Conclusion: The clinical course of polymyalgia rheumatica is associated with significant corticosteroid dosing over the
years, and the success rate achieved in getting patients off of prednisone is dismal. Limitations of this study include its ret-
rospective nature and the possibility of selection bias as we only included patients with two years of follow-up. The results,
however, reinforce the need for further studies to identify and induct an alternative disease modification anti-rheumatic drug
(DMARD) in the treatment regimen of PMR.

Disclosure: V. Tiwari, None; V. Devalla, None; E. Campbell, None; W. Rigby, Bristol-Myers Squibb(BMS), AbbVie/
Abbott.
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Background/Purpose: Neurosarcoidosis (NS) is a severe complication of sarcoidosis. NS may be classified according to
several subtypes. Data on therapy, including biological therapy (BT) is scarce. The purpose of the study is to assess efficacy
and safety of BT in refractory NS subtypes.

Methods: Study of NS from a large cohort (n=234) of all consecutive patients diagnosed with sarcoidosis in a single univer-
sity hospital from January 1, 1999 to December 31, 2019. Diagnosis of sarcoidosis was established according to ATS/ERS/
WASOG criteria.
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Efficacy was considered as complete or partial response and no-response according to the resolution of the neurological
syndrome (signs and/or symptoms) after the BT onset.

Results: NS was observed in 30 (19 women/11 men) of 234 (12.8%) patients; mean age, 55.0±15.8 years. NS subtypes
were chronic headache (n=13, 43.4%), peripheral neuropathy (n=6, 20%), cranial neuropathy (n=5, 16.7%), spinal cord
abnormalities (n=3, 10%) and aseptic meningitis (n=3, 10%). A total of 26 (86.7%) patients received oral corticosteroids
(CT) (mean maximum dose: 50±19.2 mg/dL) and 7 (23.3%) IV CT. In addition, conventional immunosuppressants were
administered to 18 (60%) patients and BT to 12 (40%) patients. No treatment was administered to 4 (13.3%) patients.
TABLE shows treatment according to NS subtypes.

A total of 12 patients received treatment with 22 BT. Most used BT were monoclonal anti-TNFα (n=18, 81.8%), infliximab
(IFX) (n= 10, 45.5%) and adalimumab (ADA) (n=5, 22.7%). After 12 months since the initiation of BT, complete, partial or
no response was observed in 14 of 17 (82.4%), 2 (11.8%) and 1 patient (5.9%), respectively (FIGURE). Severe allergic reac-
tion was observed in one patient on both IFX and ADA. No more severe adverse events were observed.

Conclusion: BT, especially monoclonal anti-TNFα, seems to be effective and safe in NS, regardless of subtype.

TABLE: Treatment of 30 patients with neurosarcoidosis. Abbreviations: A: Articular, ADA: Adalimumab, AZA: Azathioprine, C: Cutaneous, D:
Digestive, GLM: Golimumab, IFX: Infliximab, MTX: Methotrexate, O: Ocular, P: Pulmonar *With MRI, CSF, and/or EMG/NCS findings typical of
granulomatous inflammation of the nervous system after rigorous exclusion of other causes and not meeting criteria for other neurosarcoidosis
subtypes.
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FIGURE: Neurological clinical response to biological therapy
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Background/Purpose: To describe the clinical characteristics of a 20-year cohort of patients with systemic autoimmune
diseases (SAD) admitted to a medical intensive care unit (ICU) and to identify mortality prognostic factors.

Methods: A single-center retrospective, observational study including all adult patients with SAD admitted to a medical ICU
of a tertiary referral center between 1999 and 2019. Adults with a SAD diagnosis according to accepted criteria and made
prior or during to ICU admission were included. Patients with ICU stay less than 48 hours and those with short-term irrevers-
ible disease were excluded. The reason for ICU admission, clinical follow-up, immunosuppressive treatment received before
and during ICU admission, and outcome were collected. The association between the outcome (ICU death or survival) and
predictors variables was measured by odds ratio using logistic regression models.

Results: One hundred patients accounting for 111 ICU admissions (34.2% male) with a mean age of 62 [40-74] years were
included. Most patients had systemic lupus erythematosus (SLE) (29.5%) or systemic vasculitis (38.7%). Comorbidities were
present in 60 (68.2%) patients at ICU admission being the chronic kidney disease (25.2%) the most frequent followed by
interstitial lung disease (18.9%). Seventy-five (67.6%) patients were under immunosuppressive treatment before ICU admis-
sion. The reasons for ICU admission were infection in 41 (36.9%) patients followed by autoimmune disease flare-up in
30 (27%). Other complications related or not to the SAD were present in 32 (28.8%) patients. At admission, 73 (65.5%)
patients had respiratory failure and 41 (56.2%) of them required mechanical ventilation. Fifty (45%) patients had acute kidney
injury and 41 (36.3%) required vasoactive drugs due to hemodynamic instability at admission. The mean ICU length of stay
(LOS) was 8 [IQR 4-18] days and hospital LOS was 26 [IQR 13.5-45] days. A total of 25 (22.1%) patients died in the ICU
(40% male) being septic shock and respiratory failure the most frequent causes. Multivariable analysis demonstrated that
chronic kidney disease (OR 3.5, 95%CI 1.1-11.0, [p=0.036]), corticosteroid treatment prior to ICU admission (OR 3.2,
95%CI 1.1-9.7, [p=0.04]), and the need of mechanical ventilation during ICU admission (OR 4.8, 95%CI 1.5-15.5, [p:
0.008]) were associated independently with ICU mortality after adjusting for age and sex.

Conclusion: The most prevalent SADs admitted to a medical ICU were SLE and systemic vasculitis being infection the main
reason for admission. The presence of renal failure, corticosteroid treatment before ICU admission, and the need for
mechanical ventilation during ICU stay were factors associated with increased risk of mortality.

Disclosure: P. Doti, None; A. Cunha, None; A. Quispe Cornejo, None; Á. Nieto Gonz�alez, None; A. Matos, None;
P. Guevara Hern�andez, None; P. Castro Rebollo, None; G. Espinosa Garriga, None.
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Background/Purpose: Cardiac sarcoidosis (CS) is potentially life-threatening and it typically causes heart failure, ventricular
arrhythmia, AV block or sudden death. CS has been reported to account for 25% of sarcoidosis patient deaths, thus
highlighting the importance of early diagnosis and treatment. Diagnostic challenges and lack of a unified screening approach
make it difficult to estimate its prevalence. Immunosuppression is the mainstay of treatment, but there is paucity of data on
optimal dose, duration and efficacy of steroids and synthetic (s) or biologic (b) disease-modifying anti-rheumatic drugs
(DMARDs). The aim of this study is to describe the demographic and clinical characteristics of our CS patients, and to study
their clinical response to steroids, synthetic and biologic DMARDs.

Methods: A retrospective cohort study with a prospective ongoing phase was conducted. ICD-10 codes were used to
identify patients over 18 years old with sarcoidosis and CS followed at Montefiore Medical Center from 2017 to 2021. The
following variables were recorded: demographics (age, sex, ethnicity), BMI, smoking status, presenting manifestations, his-
topathology (cardiac and extracardiac), imaging, treatment (corticosteroids and s/bDMARDs), dose and duration of therapy,
steroid-sparing effect, response to treatment based on clinical and imaging improvement (echocardiogram, cardiac
MRI, PET).

Results: 220 patients with sarcoidosis were identified. 154 (70%) female and 124 (56.4%) Black. 42 out of 220 (19.1%) met
diagnostic criteria for CS (1,2). Mean age of CS patients was 61.6 years. 23 (54.8%) were male and 24 (57.1%) Black. Heart

Table 1: Treatment of cardiac sarcoidosis

Figure 1: Cardiac PET Scan: Pre and Post treatment with corticosteroids and methotrexate
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failure (54.8%), arrhythmias (47.6%) and heart block (28.6%) were the most common presenting manifestations. 28.6% had
isolated CS. 5 (11.9%) underwent endomyocardial biopsy and 2 of them (40%) had histopathologic evidence of CS. Mean
left ventricular ejection fraction (LVEF) was 40.6 % on echocardiogram, and 29 patients (69%) had PPM/ICD placed for
arrhythmia prevention. 35 (83.3%) underwent cardiac MRI, 37 (88.1%) cardiac PET scan and 23 (62.3%) had a follow up
PET. 33 (78.6%) CS patients were treated with corticosteroids for a mean duration of 17.3 months. 21 of them were also
treated with sDMARDs and 3 were subsequently switched to bDMARDs (Table 1). Mean prednisone dose at 12 months
was 4.8mg, and 11 patients (33%) were tapered off corticosteroids.

Conclusion: In our patient population, the prevalence of CS is 19.1%, which is higher than previously reported in the litera-
ture, suggesting CS may be underdiagnosed. There was a greater proportion of male patients in the CS population (54.8%)
than the generalized sarcoidosis population (30%). This indicates that males with sarcoidosis may be more likely to have car-
diac involvement. Patients treated with s/bDMARDs had a high response rate as reflected by clinical and imaging improve-
ment. Steroid-sparing effect is suggested by the low prednisone dose at 12 months (Table1). Methotrexate was the most
commonly used DMARD (76.2%). Randomized clinical trials are needed to establish robust guidelines for the treatment
of CS.

Disclosure: P. Webster, None; Y. Rochlani, None; K. Loupasakis, None.
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Background/Purpose: Incorporating patient perspectives of their disease state is needed for disease activity assessment
in adults with SAPHO syndrome and chronic nonbacterial osteomyelitis (CNO). The Patient Acceptable Symptom State
(PASS), defined as the minimum symptom score beyond which patients consider themselves to be well, can be used to
determine symptom control from the patient’s perspective. We aimed to evaluate the PASS and its association with key
QOL domains in the SAPHO-CNO Study.

Methods: Adults (≥18 years of age) with SAPHO-CNO enrolled in the SAPHO-CNO Study (SCS), a prospective longitudinal
observational study, were asked the following PASS question at baseline: “Think about all the ways that your SAPHO/CNO
has affected you during the last week. If you were to remain for the next few months as you were in the last week, would this
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be acceptable to you?”. Subjects provided a dichotomous response: acceptable (PASS+) or unacceptable (PASS-). Addition-
ally, we collected validated legacy PROmeasurement (PROM) scales and instruments including patient global assessments for
SAPHO-CNO disease activity, pain, function and fatigue (0-10 numeric rating scale, NRS), modified Health Assessment Ques-
tionnaire (MHAQ, 0-3 scale), 36-item Short Form survey (SF-36), and Patient-Reported Outcomes Measurement Information
System (PROMIS) short form (SF) instruments. Descriptive statistics, based on variable distribution curves, were used to sum-
marize the findings. For the comparative analysis (PASS+ vs. PASS-), normally distributed variables were compared with the t-
test, while non-normally distributed variables were compared with the Mann-Whitney U-test.

Results: Fifty-nine enrolled subjects completed their baseline study visit and were included in this cross-sectional analysis.
Baseline characteristics of the adult SAPHO-CNO cohort are summarized in Table 1. Subjects were predominantly female
(89.9%) and Caucasian (91.5%) with a median disease duration of 5 years (IQR, 3-11). All subjects reported MSK involve-
ment, with palmo-plantar pustulosis as the most prevalent skin symptom. Patient global SAPHO-CNO disease activity
scores were moderately high, as were patient global scores for pain, fatigue and functional impairment. Overall, 52.5% of
subjects in the cohort were in PASS+.
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Compared with PASS- subjects, scores for pain, function and fatigue domains, measured by legacy PROM and PROMIS
instruments, were all significantly better for the subjects in PASS+ (p< 0.05) (Table 2). Adults with SAPHO-CNO who were
PASS- reported high scores, 1.2 or greater standard deviations (SD), for both PROMIS pain interference and fatigue
domains, and lower scores, ~ 1.3 SDs, for PROMIS physical function, compared with standardized scores for the general
population (mean T-score 50, SD 10). Similar to PROMIS scores, SF-36 domain scores showed corollary findings for pain,
fatigue and function for PASS+ subjects (Table 2).

Conclusion: Adult SAPHO-CNO patients who are PASS+ report less pain, fatigue and functional impairment compared
with patients who are PASS- in the SAPHO-CNO Study. A multimodal treatment approach for PASS- patients targeting
key QOL domains may lead to improved patient outcomes.

Disclosure: A. Lenert, None; R. Domsic, None; K. Chan, None; M. Oliver, None; J. Paul, None; C. Kremer, None;
E. Leisinger, None; S. Dolovcak, None; S. Hong, None; A. Jayatilleke, None; P. Lenert, None; T. Sato, None;
S. Shah, None; S. Yasin, None; Y. Zhao, None; D. Solomon, AbbVie/Abbott, Amgen, moderna, CorEvitas;
J. Templin, None; P. Ferguson, None.
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the University of Pennsylvania, Philadelphia, 2Albert Einstein College of Medicine, Philadelphia, PA, 3University of
Pennsylvania, Philadelphia, PA, 4New Jersey Medical School, Coppell, TX, 5Philadelphia College of Medicine, Philadelphia,
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Background/Purpose: Nailfold capillary (NC) abnormalities are increasingly utilized in the evaluation of rheumatic condi-
tions. Their presence can distinguish primary Raynaud’s phenomenon from secondary etiologies and are used in the diag-
nostic criteria of scleroderma. Dermoscopy is a convenient method of evaluating NC changes with similar efficacy to
capillaroscopy. Literature pertaining to nailfold capillary changes in dermatomyositis (DM) commonly utilizes nailfold videoca-
pillaroscopy to assess capillaries (200x magnification), which is not practical for clinical use. We aim to characterize nailfold
capillary changes exhibited in dermatomyositis using a dermatoscope.

Methods: We imaged all ten nailfolds of subjects with dermatomyositis (DM) using a dermatoscope with a smartphone
adapter. Fingernails were cleaned with an alcohol swab prior to evaluation. Subjects were included in they met ACR/EULAR
criteria for DM or at the discretion of the principal investigator (VPW). Subjects with hypertension, hyperlipidemia, diabetes,
glaucoma, or other primary rheumatic disease were excluded. Images were assessed for loop dilation, abnormal morphol-
ogy, capillary bed disorganization, capillary hemorrhage, capillary dropout, decreased capillary density, subpapillary plexus
visibility, cuticular dystrophy, and cuticular overgrowth (Figure 1). Cutaneous Dermatomyositis Area and Severity activity
(CDASI-A) and damage (CDASI-D) scores were collected. Analysis used Student’s t-test and Chi-Squared test.

Results: 44 subjects, 17 with amyopathic DM (ADM), were included. Mean (standard error) CDASI activity and damage
scores were 13 (1.05) and 4 (0.39), respectively. 89% of subjects demonstrated capillary abnormalities. Loop dilation
(77%), followed by capillary bed disorganization (73%), were the two most common findings. NC changes were most often
found on 4th and 5th fingers. Thumbs demonstrated the fewest abnormalities. Mean CDASI-A was higher in patients with
abnormal morphology (CDASI 16 vs 10, p=0.003), capillary dropout (15 vs 10, p=0.016), decreased capillary density
(17 vs 10, p< 0.001), and trended towards significance for loop dilation and capillary bed disorganization. There was a trend
towards a higher percentage of capillary hemorrhage in patients with ADM compared to those with muscle disease
(no difference in CDASI-A). Subjects with skin limited disease (n=23) vs active systemic disease demonstrated more abnor-
mal morphology (74% vs 38%, p=0.02; no difference in CDASI-A).

Figure 1: A. Normal nailfold capillary B. Abnormal morphology (green), dilated capillary loop (orange), cuticular dystrophy (blue) C. Capillary hem-
orrhage (red), abnormal morphology with dilation (green), cuticular dystrophy (blue), and overall disorganization of the capillary bed. D. Two areas
of capillary dropout (purple) E. Cuticular overgrowth (black) and confluent areas of hemorrhage (red) F. Subpapillary plexus visibility (light blue) and
two punctate hemorrhages (red).
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Conclusion: Given their prevalence, dermatoscopic evaluation of nailfold capillary changes may be useful for the diagnosis
of DM. Loop dilation and capillary bed disorganization are the two most common nailfold capillary changes in DM. Changes
are most commonly found on the 4th and 5th digits. Abnormal morphology, capillary dropout, and decreased capillary corre-
late with cutaneous disease activity.

Disclosure: J. Dan, None; G. Sprow, None; J. Concha, None; N. Kodali, None; D. Diaz, None; F. Chin, None;
T. Vazquez, None; V. Werth, None.
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Background/Purpose: Primary retinal vasculitis (PRV) refers to inflammation in the retinal vasculature without any infectious
etiology, systemic disease association, or concomitant ocular disease. PRV is a diagnosis of exclusion. Retinal vasculitis
patients usually undergo a thorough diagnostic evaluation to search for an underlying systemic association and often require
visits from multiple specialists, including ophthalmologists and rheumatologists. Prompt identification and treatment of
patients with PRV can often be challenging, yet it is necessary to prevent any significant vision loss. The primary goal of this
study is to identify the clinical characteristics of patients with PRV and treatment strategies used at a major tertiary center.

Methods: The Yale University Human Investigation Committee approved this retrospective study of patients with primary
retinal vasculitis that were seen at the Yale Eye Center. Patients with any infectious causes, autoimmune diseases, or con-
current inflammatory ocular pathology were excluded from this study. Patient demographic information, including age at
diagnosis, medical history, smoking history, and gender, were included for each subject. For each eye with retinal vasculitis,
visual chief complaint, exam findings on dilated fundoscopic exam (DFE) and intravenous fluorescein angiography (IVFA),
topical and systemic agents for treatment, duration of treatment, and dates of recurrence and remission were recorded.

Results: Thirty eyes from fifteen patients were included in this study. The mean age of PRV patients was 57±19 years (y).
Sixty percent of the patients were female. The most common presenting symptoms for these patients were blurry vision
and floaters. Each patient underwent comprehensive lab testing, including RPR, QuantiFERON-TB Gold, ACE, ANA, and
ANCA, with three patients having an incidentally positive ANA. Two patients had type II diabetes, while three patients had
hypertension. One patient was an active smoker, while three were former smokers. Twenty-two eyes (73%) had visual acuity
of 20/40 or better on presentation. Eight eyes were treated with topical prednisolone drops for concurrent macular leakage,
and intravitreal dexamethasone was used to treat inflammation in twelve eyes. Fifty-three percent (53%) of patients required
systemic steroids, and for immunomodulatory therapies (IMT), 33% of patients were on methotrexate, 27% on mycopheno-
late mofetil, 20% on adalimumab, and 33% on rituximab. Three patients were able to discontinue systemic therapy after an
average of 24 months, while six eyes experienced recurrent vasculitis flare while on IMT.
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Conclusion: PRV often requires a multimodal treatment strategy for controlling inflammation with the use of systemic ther-
apies and topical therapies for macular leakage. There can be wide variability in duration of therapy and treatment outcomes
for these patients with PRV. Hence, more refined studies and algorithms are needed to identify and treat patients with PRV.

Disclosure: A. Gupta, None; P. Rivera Morales, None; N. Kombo, None.
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Background/Purpose: Psoriatic arthritis (PsA), a chronic inflammatory disease characterized by peripheral arthritis, axial
inflammation, dactylitis, enthesitis, and skin/nail psoriasis, is associated with reduced health-related quality of life (HRQoL).
This study assessed long-term effect of guselkumab (GUS), a human monoclonal antibody that selectively targets the inter-
leukin (IL)-23p19 subunit, on HRQoL of bio-naïve PsA patients who participated in the phase 3 DISCOVER-2 trial.1

Methods: Patients with active PsA despite nonbiologic disease-modifying antirheumatic drugs (DMARDs) and/or nonsteroi-
dal anti-inflammatory drugs (NSAIDs) received GUS 100 mg every 4 weeks (Q4W); GUS 100 mg at Week (W) 0, W4, then
Q8W; or placebo (PBO). At W24, PBO patients crossed over to GUS 100 mg Q4W. HRQoL was assessed using the
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patient-reported EuroQoL-5 Dimension-5 Level (EQ-5D-5L) questionnaire index and EuroQol Visual Analog Scale (EQ-VAS),
widely used and complimentary tools that allow patients to provide a global assessment of their HRQoL. The EQ-5D-5L
index assesses mobility, self-care, usual activities, pain/discomfort, and anxiety/depression; an index score is derived rang-
ing from 0 (death) to 1 (perfect health).2 EQ‑VAS assesses patient health state on a scale of 0-100, with higher scores indi-
cating better health. Using mixed effects models for repeated measures (MMRM), least squares (LS) mean changes from
baseline in the EQ-5D-5L index and EQ‑VAS through W100 were assessed. Observed changes from baseline were evalu-
ated; in patients who met treatment failure rules before W24 and in patients who discontinued with missing data after W24,
changes from baseline were imputed as 0.

Results: GUS-treated patients achieved greater improvements in patient-reported health status than PBO at both W16 and
W24 when evaluated using both the EQ-5D-5L index score and the EQ-VAS. The improvements by GUS in EQ-5D-5L index
scores through W24 (0.12 for GUS Q4W/Q8W vs 0.05 for PBO; each nominal p< 0.0001) were maintained with continued
GUS through 2 years (0.15 for GUS Q4W/Q8W) (Table). PBO-treated patients who started GUS at W24 reported compa-
rable improvements in their HRQoL by W52 (0.12), with maintenance though W100 (0.14). Similar results were observed
with EQ-VAS (Figure). W24 improvements in EQ-VAS scores were greater following GUS treatment (18.2/18.4 GUS
Q4W/Q8W) vs PBO (6.8; nominal p< 0.0001). EQ-VAS scores continued to improve with GUS through 2 years (25.0/24.6
GUS Q4W/Q8W). Likewise, PBO-treated patients who crossed over to GUS at W24 experienced improvements in HRQoL
by W52 (18.8), with maintenance through W100 (21.2).

Conclusion: In bio-naïve patients with active PsA receiving GUS, earlier improvements (at the first timepoint assessed) in
self-reported health-related measures were sustained through 2 years.

References:

1. Mease PJ, et al. Lancet. 2020;395:1126–36.
2. EuroQol Group. Health Policy. 1990;16:199-208.
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Background/Purpose: Deficiency of adenosine deaminase 2 (DADA2) is an autosomal recessive autoinflammatory dis-
ease, characterized by early‑onset vasculopathy, fever, strokes, livedoid rash, hepatosplenomegaly, and hematologic dys-
function, associated with mutations in the ADA2 gene, which was first described in 2014, DADA2 is usually reported in
pediatric patients, with 77% before the age of 10 years. Adult-onset DADA2 patients have also been occasionally reported.
However, DADA2 patients have been hardly reported in the Chinese population. We sought to identify the phenotype and
genotype of adult-onset DADA2 patients.

Methods: We recorded the clinical data and genotype of three Chinese adult-onset DADA2 patients(≥16 years) were diag-
nosed and followed up in our tertiary medical center from 2015 to 2021. Whole-exome sequencing and adenosine deami-
nase 2 (ADA2) enzyme activity were performed in all patients. We also searched the case reports of Chinese childhood-
onset DADA2 and adult-onset DADA2 from other populations. Their phenotypes and genotypes were further summarized
and compared.

Results: Our patients had all main clinical manifestations of DADA2 including vasculopathy and inflammation, hematological
disorder and immunodeficiency, and serum ADA2 levels were almost undetectable. Two patients had gastrointestinal
involvement (Patient 1 and Patient 3), one patient had arthritis (Patient 2), and another one had ophthalmological abnormal-
ities (Patient 3). The phenotypes of the Chinese adult-onset DADA2 patients were similar to those of pediatrics, while the
occurrence of fever, immunodeficiency and hematological abnormalities was higher than that in adult-onset patients from
other populations. Compared to adult-onset patients from other populations, our patients had a smaller disease-onset
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age (median: 18 years old vs. 28 years old), higher frequency of immunodeficiency (100% vs. 24.1%), hematological involve-
ment (100% vs. 31.0%), and fever (100% vs. 31.0%). Two SNPs and three deletion variants in the ADA2 gene were identified
in our patients. In patient 1, R169G and exon 7 deletion were found. In patient 2, V372M were detected. In patient 3, exon
7 deletion was identified. Two of our adult-onset patients and all nine childhood-onset patients had compound heterozy-
gous for missense variants, In the 29 adult-onset DADA2 patients from other populations, the most common variants are
homozygous variants, 20 out of 29 (69.0%) patients carried homozygous variants. Deletion of exon 7 was detected only in
one patient.

Conclusion: In our study, adult-onset DADA2 patients had a broad range of phenotypes. Vasculopathy, inflammation,
stroke were the most frequent symptoms. DADA2 is not only seen in young children, and adult providers need to be aware
of this monogenic syndrome as well. DADA2 has a broad range of phenotypes, and other genetic and epigenetic modifica-
tions, the amount of remaining ADA2 activity, and environmental factors may influence the clinical phenotype of DADA2, and
it makes the diagnosis a huge challenge. Early diagnosis through gene sequencing and ADA2 activity assay, followed by ini-
tiation of anti-TNF therapy, can significantly improve the prognosis of DADA2 patients.

Figure 1: Clinical manifestations of DADA2 patients. A: Brain MRI of Patient 1 showed ischemic infarct at the thalamus (red arrow); B: Brain MRI of
Patient 1 revealed ischemic infarct at the medulla oblongata (red arrow); C: Livedo reticularis and vasculitis rash on the lower limbs of Patient 2 with
scarring and pigmentation; D: Brain MRI of Patient 2 showed multiple lacunar infarcts in bilateral basal ganglia (red arrow); E: Head CT of Patient
3 showed massive hemorrhage in the right temporal lobe (red arrow); F: Livedo reticularis on the lower limbs of Patient 3
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Table 1 Clinical characteristics of adult-onset DADA2 patients
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Background/Purpose: GALAXI 1 is a Phase 2, double-blind, placebo (PBO)-controlled, multicenter study evaluating the
efficacy/safety of guselkumab (GUS), a selective IL-23 p19 antagonist, in patients with moderately to severely active Crohn’s
disease (CD) with inadequate response/intolerance to conventional therapies (corticosteroids, immunomodulators) and/or
biologics (tumor necrosis factor antagonists, vedolizumab). At week (Wk) 12, all GUS induction doses (200, 600, and
1200 mg intravenous [IV]) had greater improvements vs PBO for key clinical/endoscopic outcomes. We report the clinical
efficacy and safety of maintenance treatment through Wk 48.

Methods: GALAXI employed a treat-through design over 48 wks. In induction, patients were randomized to GUS 200, 600,
or 1200 mg IV, ustekinumab (UST) ~6 mg/kg IV, or PBO IV. Patients transitioned to maintenance dosing as follows: PBO
non-responders! UST ~6 mg/kg IV! 90 mg subcutaneous (SC) every 8 weeks (q8w); PBO responders! PBO SC q4w,
GUS 200 mg IV ! 100 mg SC q8w, GUS 600 mg IV! 200 mg SC q4w, GUS 1200 mg IV ! 200 mg SC q4w, and UST ~6
mg/kg IV ! 90 mg SC q8w. Patients randomized to PBO were not included in the Wk 48 efficacy analyses. Primary and
major secondary endpoints evaluated the efficacy of GUS vs PBO at Wk 12. Evaluations of Wk 48 endpoints were prespe-
cified but not multiplicity controlled. UST was a reference arm; the study was not powered to evaluate differences between
treatment groups with respect to efficacy at Wk 48.

Results: Through Wk 48, 248 patients in the primary efficacy analysis set were randomized and evaluated. Baseline demo-
graphics were similar across groups (Table 1). Discontinuation rates were low across active treatment groups. No dose
response was observed across clinical efficacy assessments (Table 2). Proportions of patients achieving clinical remission
at Wk 48 ranged from 57.4% to 73.0% among GUS dose groups. The vast majority of patients in clinical remission were also
in corticosteroid-free remission at Wk 48, with rates ranging from 55.7% to 71.4% among GUS dose groups. Patient-
reported outcome (PRO)-2 remission rates ranged from 50.8% to 69.8%, and proportions of patients achieving clinical
response ranged from 67.2% to 84.1% among GUS dose groups. Proportions of patients achieving abdominal pain scores
≤1 or daily average number of liquid or very soft stools ≤3 are presented in Table 2. Outcomes in the reference UST group
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are also shown in Table 2. Key safety event rates were similar among the GUS dose groups (Table 3); no opportunistic infec-
tions, cases of tuberculosis, or deaths were reported in any group.

Conclusion: In this treat-through Phase 2 study of patients with moderately to severely active CD, GUS was safe and effec-
tive. GUS induction followed by SCmaintenance achieved high rates of clinical efficacy at Wk 48. Safety results were consis-
tent with the known safety profile in approved indications.
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Background/Purpose: NLRP3-associated autoinflammatoy disease (NLRP3-AID) and NLRP12-AID are rare autosomal
dominant diseases. FACS1(familial cold autoinflammatory syndrome type 1), a subset of NLRP3-AID, is thought to be phe-
notypically similar to FCAS2(NLRP2-AID). NLRP3 and NLRP12 are members of the NOD-like receptors(NLRs) and their
gene mutations contribute to these diseases. This study aimed to compare the clinical, molecular, and therapeutic data of
patients.

Methods: Amonocentric and retrospective comparative study of adult patients with NLRP3-AID and NLRP12-AID between
2016 and April 2022 was conducted. These patients were cared in our Center of Autoinflammatory Disease. Systemic auto-
immune diseases were excluded after extensive workups. All patients had genetic testing for periodic fever syndrome
6-gene panel (MEFV, TNFRSF1A, NLRP3, MVK, NLRP12 and NOD2). A diagnosis of each SAID was made based on the
clinical characteristic phenotype and specific genotype. The study was approved by the Institutional Research Board of
Stony Brook University.

Results: A total of 23 adult patients with SAIDs were included. All patients were Caucasian with 96% females, the mean age
was 42±13 years at diagnosis and disease duration was 14±13 years at diagnosis suggesting a prolonged diagnostic delay
due to lack of recognition. Most patients had recurrent fever, rash, arthralgia/leg swelling, gastrointestinal and sicca-like
symptoms/eyelid swelling (Table 1). Other symptoms included myalgia, oral ulcers, chest pain/pleuritic/pericarditis, asthma,
and hearing loss. All patients carry NOD2 and other gene variants combinations, including NOD2/MEFV variants in 10 with
poor response to colchicine mostly, NOD2/ NLRP12 in 6, NOD2/TNFRSF1A in 4 and NOD2/NLRP3 in 3(Table 2). Most var-
iants are of low penetrance and are known to contribute to SAIDs. Due to the overlapping clinical phenotypes between
SAIDs and the carriage of multiple variants, accurate diagnosis is challenging. By close phenotype and genotype correla-
tions, 11/23(48%) of patients were diagnosed with Yao Syndrome(YAOS, OMIM 617321), 2/23(9%) with atypical Familial
Mediterranean Fever (FMF), and the remaining were suspected of having mixed diagnoses of two or more SAIDs such as
YAOS, FMF, NLRP3-AID, NLRP12-AID, and TNF receptor associated periodic syndrome. Since all these genes encode
NLRs except TNFRSF1A, and NOD2 was the denominator in our cohort, we propose to classify those patients having mixed
NLR-associated autoinflammatory disease. Nearly half of our patients were treated with biologics, canakinumab mostly,
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suggesting that these patients would have more frequent disease flares. This may be supported by the literature data that
multiple combined variants of small effect are known to cause equal to or even greater effects than a pathogenic variant of
high penetrance.

Conclusion: Our study involves the largest cohort of adult patients with NLRP3-and NLRP12-AID. The comparitive study
has shown phenotypic similarities largely and significant diffferences in certain aspects between these two diseases. We
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provide our experience in the diagnosis, classification and management for these NLR-associated autoinflammatory dis-
eases.The Demographic, Clinical and Laboratory Data of Patients

The Genotyping and Therapeutic Data of Patients

Disclosure: M. Yun, None; B. Navetta-Modrov, None; H. Nomani, None; J. Yang, None; Q. Yao, None.
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Background/Purpose: Nipocalimab, a fully human, effectorless IgG1 anti-neonatal Fc receptor (FcRn) monoclonal anti-
body, binds to FcRn with high affinity which prevents IgG recycling, leading to reduced serum levels of total IgGs, including
pathogenic IgG autoantibodies. Rapid, sustained lowering of IgG was observed in the phase 2 VIVACITY study in general-
ized myasthenia gravis (gMG) and in phase 1 healthy volunteers. In gMG patients, nipocalimab induced rapid and sustained
lowering of anti-AChR autoantibodies and MG-ADL scores, but no serious adverse events including clinically significant
infections were observed. This study characterized the effect of nipocalimab on immune function.

Methods: Nipocalimab was evaluated extensively in vitro and in nonhuman primate-based chronic toxicology studies to
evaluate selectivity, tolerability, safety and immunopharmacology. Safety, tolerability and immune-focused assessments in
clinical phase 1 and phase 2 MG studies were also completed (NCT02828046, NCT03772587).

Results: Nipocalimab binds specifically in vitro to FcRn without activation of effector function or inhibition of antigen presen-
tation. In nonhuman primates administered up to 300 mg/kg nipocalimab every week for up to 6 months, sustained lowering
of IgG was observed without adverse effects. Immunotoxicology identified no effect on immune cell phenotypes; CD8 T cell,
NK or innate cell functions; T-dependent neoantigen IgM responses. Neoantigen IgG production was observed, but with
lowered peak IgG titers consistent with the anticipated increase in IgG clearance with nipocalimab. In clinical studies, nipo-
calimab demonstrated a reproducible selective decrease in total serum IgG, including all subclasses of IgG, with no effect
on IgM, IgA, IgE, CH50, C3, C4, inflammatory cytokines or acute phase proteins including, C-reactive protein.

Conclusion: These data suggest that nipocalimab can selectively lower IgG and IgG autoantibodies while preserving cellular
immunity, complete IgM response and IgG production after neoantigen challenge. Overall, nipocalimab’s selective effect on
IgG recycling provides a mechanistic rationale for potentially decreased infection risk despite substantial IgG lowering.

Disclosure: L. Ling, Janssen Research & Development, Johnson & Johnson; S. Tyler, Genevant Therapeutics;
C. Beneduce, Janssen Research & Development, Johnson & Johnson; F. Zazzetti, Janssen Medical Affairs Global
Services, LLC; F. Yu, Janssen Research & Development, Johnson & Johnson; J. Brown, Janssen Research & Develop-
ment, Johnson & Johnson; S. Kumar, GlaxoSmithKline; R. Xu, Janssen Research & Development, Johnson & John-
son; J. Duffner, Faze Medicines; W. Avery, Kisbee Therapeutics.
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Background/Purpose: Patients with CTD-ILD are often treated with a combination of corticosteroids and steroid sparing
agents to limit the progression of the inflammatory response in the lung and prevent remodeling that can lead to fibrosis.
While tapering regimens for steroids are part of the standard of care in CTD-ILD, there is no significant experience on out-
comes in patients who taper steroid sparing agents for ILD. In this study, we identified those patients with CTD-ILD who
were stable from a pulmonary perspective and who then tapered or discontinued their steroid sparing therapy in conjunction
with their treating physician. By comparing physiologic, radiographic, and functional parameters before and after taper, we
assessed for stability, improvement, or worsening of their ILD.

Methods: We retrospectively identified 22 patients with any type of CTD-ILD who attended a tertiary care multidisciplinary
ILD clinic and had been treated with immunosuppressive agents, including mycophenolate, azathioprine or any agent that
was intended to be used as a steroid sparing agent for CTD- ILD. Based onmedical records, we reviewed changes in clinical
status (dyspnea/cough as assessed by the treating clinician), serial pulmonary function testing and radiographic changes by
CT per clinical radiology report. Assessment was made at 3 time points: initial presentation to ILD clinic, at initiation of med-
ication taper, and after the medication had been tapered to its lowest point. Change of FVC >10% or DLCO >15% on PFT
was considered significant.

Results: The majority of patients had idiopathic pneumonia with autoimmune features (IPAF, n=13), followed by systemic
sclerosis (n=4), myositis/antisynthetase syndrome (n=4), and systemic lupus erythematosus/Sjogren’s (n=1). Most patients
requested to taper their medication based on a period of stability or with resolution of their ILD, understanding the risk of flare
of their disease. Two patients requested taper due to concerns for immunosuppression and risk of infection and one
patients’ mycophenolate was lowered due to liver function test abnormalities. Only one patient tapered off completely.
The mean period of therapy before initiating taper was 22 months. 15/22 patients (68%) were stable or improved on tapered
therapy whereas 7 (32%) patients declined in either clinical status, PFTs or CT. Five patients (23%) reported a clinical
decline--of these 3/5 had worsening on CT and 3/5 had a decline in PFTs. Of the 3 with worsening on CT, one developed
significant fibrotic progression despite reinstating therapy, one had mild progression in fibrosis and the other regained prior
lung function and improvement on CT with reinstitution of therapy. Two persons had a decline in PFT but no change clinically
or by CT.

Conclusion: Amongst 22 patients with clinically stable CTD-ILD who underwent taper of their steroid sparing medication,
32% had a decline in at least one of the 3 parameters used to assess lung function. Given the limits of this small observa-
tional cohort, a prospective study would be necessary to assess the safety of tapering steroid sparing therapy in patients
with stable CTD-ILD.
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Background/Purpose: Idiopathic inflammatory myopathy (IIM) poses elevated risk of cardiovascular event and mortality,
similar to other autoimmune rheumatic diseases. With the use of computer tomography coronary angiogram (CTCA), this
study aimed to examine the prevalence and risk factors of subclinical coronary artery disease (CAD) in patients with IIM.
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Methods: This was a single center, cross-sectional study. CTCA was performed to access the prevalence of CAD in IIM
patients without cardiac symptoms, compared with age and sex matched control. Comparisons of traditional cardiovascu-
lar risk factors, myositis disease characteristics, medication usage, ejection fraction by echocardiogram between IIM
patients with and without obstructive CAD were performed to identify the potential risk factors of obstructive CAD in IIM.

Results: Thirty IIM patients and thirty age, sex matched controls were recruited. The clinical characteristics of IIM patients
were shown in Table 1. Prevalences of obstructive CAD and CAD in IIM (13.3%, 66.7% respectively) were significantly higher
than control group (0%, 30% respectively, with p< 0.001). There was higher prevalence of mixed plaque in IIM than control
(16.7% versus 0%, p=0.02). Diabetes mellitus [adjusted OR 34.5 (95% CI 2.35, 505.75), p=0.01] was found to be
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independent predictor of obstructive CAD. Age [adjusted coefficient 4.19 (95% CI 1.68, 6.71), p=0.02], maximum level of
LDH (IU/L)/100 [adjusted coefficient 14.68 (95% CI 7.22, 22.12) , p< 0.001] and fasting glucose (mmol/L) [adjusted coeffi-
cient 48.55 (95% CI 7.61, 89.49), p=0.022] were found to be independently associated with coronary calcification score
in IIM with CAD.
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Conclusion: This study demonstrated an elevated risk of CAD compared with controls, with diabetes mellitus as a risk fac-
tor of developing obstructive CAD. Screening and aggressive treatment of cardiovascular risk factors in high risk IIM patients
should be considered.CTCA outcome in IIM and controlResult of linear regression of CAC against disease variable

Characteristics of IIM patients

Disclosure: T. Luk, None; W. Lao, None; S. Pang, None; H. So, None; T. Wong, None; Y. Tang, None.
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Background/Purpose: Anti-MDA5 dermatomyositis is a clinical subtype of DM that is strongly associated with a rapidly
progressive phenotype of interstitial lung disease resulting in a high morbidity and mortality. MDA5 is an intracellular sensor
of viral RNA that triggers an innate immune response in the healthy host important in upregulating a type1-IFN response.
Viral infections have been considered as a possible trigger for anti-MDA5 DM and case reports have linked Covid 19 infection
and Covid-19 vaccination with the subsequent development of anti-MDA5 DM. (Gonzalez et al, 2022) One study showed

Graph 1. Histogram showing number of MSA tests reported over duration of study
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that Anti-MDA5 antibodies were prevalent in COVID 19 patients, and a higher titre of the antibody was associated with unfa-
vourable outcomes. (Wang et al, 2021). Our aim was to assess whether the incidence of Anti-MDA5 DM increased following
the onset of the Covid 19 pandemic at our large tertiary myositis centre.

Methods: A retrospective analysis of all myositis specific antibody tests was performed at King’s College Hospital between
January 2017 and April 2022 as part of a service usage evaluation. Inclusion criteria included a positive MDA-5 antibody on
myositis blot ( >6 units as per manufacturer guidelines) or positive immunoprecipitation result. In the instance of multiple tests
on the same patient the earliest result was used. The rate at which MDA-5 Ab was detected and trends over time was ana-
lysed using logistic regression and two-sample test of proportions to compare rates prior to the pandemic and subsequently
using date Covid-19 first described in UK as 29th/Jan/2020.

Graph 2. Proportion of MSA tests showing a positive MDA-5 result over time with dotted line demonstrating time pandemic onset

Table 1. Table showing number of MDA5 positive patients per year since 2017. Note that 2022 results only include test up to 31/Mar/2022
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Results: 2,627 patients underwent extended nuclear antigen myositis blot or immunoprecipitation. There has been a slight
increase in the number of tests performed over time. There was a fall in testing immediately at the beginning of the pandemic,
but this has returned to pre-pandemic levels (Graph 1). Pre-pandemic an average 480 tests per year were carried out, com-
pared to 518 tests per year since. The total proportion of patients testing positive for any MSA or MAA was 38.28% and is
not significantly different between pre and post pandemic (37.25% vs 39.62% p=0.22).

Overall, 1.67% of samples test positive for MDA5 (n=44). Pre-pandemic 1.15% were MDA5 positive, compared to 2.23%
since (p=0.021 by two-sample test of proportions) (Table 1). Graph 2 shows changing pattern over time. Proportion of
MDA5 positive tests has increased by a co-efficient of 0.0049 (95%CI 0.0016-0.0082) per year with test for trend p=0.01.

Conclusion: Despite the dramatic fall in testing during the peak of the pandemic, just over 2 years later antibody testing is
increasing at this tertiary centre again, with a higher burden of disease being anti-MDA-5 positive than prior to the pandemic.
Given MDA-5 is associated with worse outcomes in idiopathic inflammatory myopathies and a higher burden of interstitial
lung disease, further research is warranted to elucidate the clinical relevance of increasing presence of anti-MDA5 and iden-
tify if Covid-19 infection or vaccination could be a trigger for this disease.

Disclosure: J. Hannah, None; S. Ali, None; S. Arora, None; J. Cazabon, None; J. Galloway, AbbVie, AstraZeneca,
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Background/Purpose: Based on the Chinese Rheumatology Data Center Inflammatory Myopathy Registry (CRDC-MYO),
this study aimed to describe the baseline characteristics of a subgroup of patients with anti-synthetase syndrome (ASS), and
to explore the risk factors associated with the prevalence of interstitial lung disease (ILD) in ASS patients.
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Methods: ASS patients, who were registered in the CRDC-MYO from September 2012 to January 2022, were included in
the present study. The baseline data at the time of enrollment were collected, including the demographic, clinical and labo-
ratory characteristics, and treatment regimen as well. The risk factors of ILD in ASS patients were analyzed by multivariable
logistic regression.

Results: This study included 750 ASS patients from 114 clinical center around China, 577 (76.9%) of whom were female.
The average age at disease onset was (48.2±14.4) years old. The most common clinical manifestations were myositis
(77.2%), rash (76.3%), mechanic hands (70.4%), and ILD (70.3%). Anti-Jo-1 antibody was the most common anti-
synthetase antibody (61.4%), followed by anti-PL-7 antibody (25.0%), anti-EJ antibody (15.3%), and anti-PL-12 (12.1%).
Anti-Ro-52 antibody was the most common myositis-associated antibody (70.9%). 90.8% of ASS patients received gluco-
corticoid therapy, and the most common immunosuppressant was cyclophosphamide, followed by tacrolimus (13.4%) and
cyclosporine A (9.4%). The average forced vital capacity was 74.3±17.5%, the average forced expiratory volume in the first
second was 74.3±17.9%, while diffusing capacity of the lungs for carbon monoxide was 58.8±18.8%. The most common
HRCT ILD pattern was non-specific interstitial pneumonia (59.2%). The independent risk factors associated with ILD
included: older age at disease onset, anti-EJ and anti-Ro-52 positivity, and arthritis.

Conclusion: This study describes the cross-sectional characteristics of a so-far largest Chinese multi-center ASS cohort.
The risk factors of ILD identified in ASS patients provides evidence for the early screening and diagnosing of ASS
related ILD.

Disclosure: m. tang, None; Q. Wang, None;w. Wei, None; P. Yang, None; X. Duan, None; H. Li, None; C. Wu, None;
J. ZHAO, None; j. shi, None; X. Leng, None; X. Tian, None; M. LI, None; Y. Zhao, None; X. Zeng, None.
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Background/Purpose: Interstitial Lung Disease (ILD) accompanied with anti-melanoma differentiation-associated gene
5 (MDA5) antibody-positive dermatomyositis (DM) is usually rapidly progressive and life-threatening with poor prognosis.
Although serum ferritin has been reported as a prognostic marker for ILD among patients with anti-MDA5 antibody positive
DM, serum ferritin levels does not necessarily correlate with disease activity of ILD in some patients. Beta-2 microglobulin
(β2MG) is a light chain molecule of the MHC-class I, and urinary β2MG is often used as a marker for tubular damage in kid-
ney. It is also known to be elevated in malignant tumors, infectious diseases, and autoimmune diseases such as juvenile idi-
opathic arthritis. In this study, we assessed the utility of urinary β2MG as a disease activity marker or a prognostic marker in
anti-MDA5 antibody-positive DM with ILD.

Figure 1. Urinary β2MG and serum ferritin in the survival and death groups

Figure 2. Changes in urinary β2MG and serum ferritin levels before and after treatment in the two groups
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Methods: This retrospective study included patients with anti-MDA5 antibody-positive DM who admitted to our division
from January 2004 to March 2022. Data of Urinary β2MG and serum ferritin were measured before treatment, and these
were serially examined during induction treatment. The values were used that obtained within 200 days after the
hospitalization.

Results: The median age of the patient was 51 (range, 20-85years), and numbers of women was 35 (66%).Of the
55 patients with anti-MDA5 positive patients, 53 patients were tested for urinary β2MG at the time of diagnosis. Thirty-three
patients (70%) survived and 16 (30%) died during induction treatment. The treatment included glucocorticoid, cyclosporin,
tacrolimus, intravenous cyclophosphamide, methotrexate, azathioprine, infliximab, baricitinib and plasmapheresis. The
median age of the patients did not differ between patients who survived and those who died (50 and 53.5 yrs old, respec-
tively). Urinary β2MG levels before treatment were significantly lower in the survived patients than those in the dead patients
(499 and 1698 mg/gCr, respectively, p=0.025, Fig. 1(a)). Serum creatine and KL-6 did not differ between the groups (0.62
and 0.55 mg/dl, 756 and 887.6 U/ml, respectively). Urinary β2MG significantly decreased in the survived patients, while it
increased in the dead patients despite intensive treatments (Fig. 2(a)). In contrast, there was no difference in serum ferritin
levels before treatment between patients who survived and those who died (806 and 1622 ng/ml, respectively, p=0.09,
Fig 1(b)). Serum ferritin levels did not statistically decrease by treatment in both groups (Fig 2(b)).

Conclusion: Elevated urinary β2MG level is a poor prognostic marker in patients with anti-MDA5 antibody-positive DM who
have ILD. Furthermore, increase of urinary β2MG after treatment indicates resistance to treatment and fatal outcome.

Disclosure: J. Nakamura, None; T. Nagashima, None; K. Sato, None.
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Background/Purpose: Dermatomyositis (DM) is a systemic autoimmune disease that affects the skin and muscle. Lenaba-
sum, a cannabinoid type 2 receptor (CB2R) agonist, has been developed as a potential treatment to reduce inflammation in
DM. Additional research has also shown that lenabasum also exerts its anti-inflammatory effects through the binding of per-
oxisome proliferator-activated receptor gamma (PPARγ).

Methods:We investigated the downstream lenabasum-specfic pathway preference through CB2R or PPARγ in various leu-
kocyte cell lines. We used IFNβ, a major driver of DM, as a marker for inflammation and various combinations of CB2R and
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PPARγ inhibitors on DM whole blood leukocytes. Prior research has shown that activation of CB2R allows for the recruit-
ment of cyclooxygenase 2 (COX2) and lipoxygenase enzymes (15LOX). These enzymes were utilized as biomarkers for
CB2R pathway activation. Flow cytometry was used to quantify differences in IFNβ levels with various CB2R/PPARγ inhibi-
tions in the presence of lenabasum (15� mol).

Results:We found that lenabasum acts through the CB2R in CD4T+ cells due to a significant reduction (Median Frequency
of Parent [MFOP] from 12.6% to 3.46%; p< 0.05) in IFNβ upon treatment with lenabasum but a slight nonsignificant
decrease (MFOP from 7.56% to 4.46%; p >0.05) when CB2 receptors were inhibited (Figure 1a). Downstream
lenabasum-specific CB2R pathway activation was confirmed in these cells with a significant increase in COX2 (MFOP from
3.16% to 18.715%; p< 0.05) and 15LOX (MFOP from 5.01% to 12.32%; p< 0.05) upon treatment with lenabasum in DM
responders versus a non-significant increase in these enzymes (MFOP from 3.63% to 9.215%; p >0.05) in DM non-
responders (Figure 2a). Plasmacytoid dendritic cells (pDCs) favor a PPARγ-dominant pathway due to the significant reduc-
tion in IFNβ levels (MFOP from 9.964% to 2.86%) when treating with lenabasum with or without CB2R inhibition, but a non-
significant decrease (MFOP from 55.21% to 42.246%) when inhibiting PPARγ (Figure 1b). Both COX2 and 15LOX levels had
no significant increase when treating with lenabasum in DM responders, suggesting a non-CB2R pathway in pDCs

Figure 1. Flow Cytometry of IFNβ levels in DM whole blood leukocytes show a diverse cell-specific pathway activation upon treatment with
lenabasum.
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(Figure 2c). The myeloid dendritic cells (mDCs) demonstrated an ability to activate both CB2R and PPARγ pathways. In
these cell lines, lenabasum significantly reduced IFNβ levels when either CB2R (MFOP from 9.545% to 3.2215%) or PPARγ
(MFOP from 46.105% to 21.775%) were inhibited independently. However, when both receptors were inhibited simulta-
neously, treatment with lenabasum showed a nonsignificant increase (MFOP from 28.665% to 40.91%) in IFNβ levels

Figure 2. Flow Cytometry of COX2 and 15LOX1 levels in DM whole blood leukocytes across various cell lines in DM responders and non-
responders to lenabasum. Increased enzyme levels in DM responders suggest CB2R pathway activation.
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(Figure 1c). COX2 and 15LOX levels were also significantly increased in mDCs when treated with lenabasum in the DM
responders versus the DM non-responders, suggesting a CB2R pathway activation (Figure 2b).

Conclusion: Altogether, these results show that lenabasum has a cell-specific pathway preference in the blood and the effi-
cacy of the treatment could vary across patients due to potential baseline cell-to-cell differences in CB2R and PPARγ levels.

Disclosure: N. Kodali, None; T. Vazquez, None; D. Diaz, None; J. Dan, None; G. Sprow, None; R. Dhiman, None;
M. Ogawa-Momohara, None; M. Bashir, None; M. Sharma, None; V. Werth, AbbVie/Abbott, Amgen, AstraZeneca,
Bristol Myers Squibb (BMS), Celgene, Eli Lilly, Genentech, GlaxoSmithKline (GSK), Janssen, Merck/MSD, Gilead,
Novartis, Pfizer, Rome Pharmaceuticals, Horizon Therapeutics, Regeneron, argenx, CSL Behring, AnaptysBio, Biogen,
Corbus, EMD Serono, Galderma, Nektar, Octapharma, Principia, Resolve, Sanofi, Syntimmune, Viela.
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Background/Purpose: A lack of education in dermatopathology of non-white skin is of growing concern in the field of med-
ical education. Diseases such as Dermatomyositis (DM) with pathognomonic dermatological features rely on swift recogni-
tion for diagnosis and treatment. There are no studies comparing detection and treatment initiation in patients with DM of
different races and ethnicities. Our aim was to determine if there was a delay in detection and treatment initiation for DM
patients of different skin tones.

Methods: Patients from Montefiore Medical Center who met 2017 EULAR/ACR classification criteria for DM were included
in this cohort study. Patients were excluded if the initial rash presentation or therapy initiation could not be determined.
Patient records were searched for date of first cutaneous rash and date of first steroid or DMARD initiation. The first rash
had to be documented by a physician with descriptive findings consistent with a pathognomonic DM rash. The median num-
ber of days between rash identification and therapy initiation was compared for patients of different races, including non-
Hispanic White (NHW), non-Hispanic Black (NHB), Hispanic, and Other (including Asian and Unknown). We did not have dis-
aggregated data and acknowledge that skin color varies between Hispanic and other groups; therefore, we compared data
in white vs non-white skin tones. Statistical analysis included Chi-square tests and Kaplan Meier (KM) curves.

Results: Of the 79 patients with DM in this cohort, 63 patients were included for analysis. Among the 63 patients, 8 (12.7%)
were NHW, 18 (28.6%) were NHB, 32 (50.8%) were Hispanic, and 5 (7.9%) were identified as Other as described in Table 1.
The median number of days from identification of first rash suggestive of DM until initiation of a DMARD or steroid was 4 days
for NHW, 21 days for NHB, 14 days for Hispanic, and 21 days for other. When comparing the median number of days for
treatment initiation for NHW to all other races, the median values were 4 and 14, respectively (p = 0.055), as described in
Table 2. KM curves showed prolonged time to diagnosis and treatment in all other races when compared with NHW.
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Conclusion:While there was not a statistically significant delay, on average it took clinicians longer to diagnose and treat DM
in patients of color. We acknowledge that language proficiency and insurance access can confound therapy initiation. How-
ever, the results of this study emphasize the importance of increasing education in dermatopathology of non-White skin to
improve detection and treatment of DM and other diseases with predominantly dermatological features. Future studies with
larger sample sizes are needed to further elucidate the long-term complications of this health disparity.
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Background/Purpose: Dermatomyositis (DM) is an autoimmune connective tissue disease that primarily affects the skin
and lung; few effective treatment options are available. Lenabasum is a cannabinoid type 2 receptor agonist that activates
the resolution phase of inflammation. Results from DETERMINE, a Phase 3 trial of lenabasum, demonstrated improvement
in CDASI activity (CDASI-A) scores with treatment with lenabasum 20 mg twice daily compared to placebo. Our lab has
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previously demonstrated via immunohistochemistry (IHC) that lenabasum decreased CD4, IFNβ, IFNγ, and IL31 expression,
p < 0.05 versus placebo, in involved skin at 12 weeks in a small Phase 2 study in DM patients, with no significant differences
in IL4. Out hypothesis was that similar improvement in biomarkers would be seen in the larger Phase 3 study and would cor-
relate with clinical improvement.

Methods: Skin biopsies from involved skin were obtained at baseline and Week 16 from 31 subjects with DM who enrolled
in a double-blind, Phase 3 international randomized trial for lenabasum. Imaging mass cytometry was performed on 66 total
formalin fixed paraffin-embedded (FFPE) skin biopsies, using a 37-marker panel that allowed quantification of expression of
12 intracellular biomarkers in 9 cell types. Statistical analysis was performed using a zero-based, mixed-effects negative
binomial model for cell counts and a linear mixed-effects model for intracellular medians.

Results: Subjects in both lenabasum 20 mg BID and placebo treatment groups had similar immune infiltrates in the skin at
baseline, except plasmacytoid dendritic cells were increased in the placebo group at baseline (p < 0.05). Lenabasum treat-
ment did not decrease the number or alter the cell type of infiltrating immune cells at Week 16, but did reduce expression of
other inflammatory biomarkers. At Week 16, subjects treated with lenabasum versus placebo had a significant decrease in
IFNγ (p < 0.05) and phosphorylated-IRF3 (activated transcription factor for IFN-1) (p < 0.05) expression. There was a trend
towards decrease in IL-31 expression with lenabasum treatment (p = 0.08). Change in CDASI-A scores was positively cor-
related with a change in IL-31 median pixel intensity (R = 0.636, p = 0.026) in subjects treated with lenabasum.

Conclusion: These results suggest clinical benefit of lenabasum on skin disease in DM may be mediated in part through
reduction of IFNγ, pIRF3 (Type 1 Interferon related pathway), and IL-31 expression. These results support and extend
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previous findings.No significant change in cell counts from week 0 to 16 when comparing treatment with 20mg BID of Lena-
basum to placebo.Lenabasum significantly decreased phosphorylated interferon regulatory transcription factor 3 (pIRF3)
and interferon gamma (IFNy) (p<0.05) at 16 weeks compared to placebo. There was a trend towards a decrease in interleu-
kin (IL) -31 (p=0.08).

Subset analysis of subjects who received 20mg twice a day of Lenabasum showed that changes in the cutaneous derma-
tomyositis disease area and severity index activity (CDASI-A) score were positively correlated with change in the median
pixel intensity in IL31. R = 0.636, p = 0.026
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Background/Purpose: Aromatase Inhibitors (AIs) block physiological estrogen (E2) production in peripheral tissues and are
used clinically to reduce disease recurrences and improve overall survival rates in post-menopausal, hormone receptor-
positive breast cancer patients. However, half of patients taking these drugs develop aromatase inhibitor induced arthralgia
(AIIA), which is characterized by severe pain and inflammation in various joints and the surrounding musculoskeletal tissue. It
has been proposed that AIIA is associated with E2 deficiency resulting from AI treatment. In this study, we designed a novel
animal model to establish a better understanding of disease pathology and to create a platform that can be used to explore
future interventional strategies.
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Methods: Female BALB/C-Tg(NF � B-RE-luc)-Xen mice, were oophorectomized (OVX) and treated with AI (letrozole) by daily
SC injections for 5 weeks. Control groups included OVX mice receiving vehicle control injections and non-OVX mice treated
with AI. Knee joints were imaged on the BioSpec 94/30 micro-MRI. The primary weight-bearing joint (hind limb) was exam-
ined histopathologically and NF � B activity was measured by bioluminescent imaging. Serum was collected for cytokine anal-
ysis. Healthy human PBMCs were treated with AI, E2, or both and intracellular RNA sequencing was performed at 36 hours.

Results: Bioluminescent imaging showed significantly enhanced NF � B activation with AI treatment in the hind limbs com-
pared to controls receiving vehicle treatment. Moreover, analysis of knee joints by MRI showed enhanced signal detection
in the joint space and surrounding tissue following AI treatment. Surprisingly, the enhanced MRI detection and NF � B activa-
tion was observed with AI treatment independent of the OVX. This indicates that the induction of musculoskeletal-directed
inflammation is not mediated by changes in physiological E2 levels, which is contrary to proposed mechanisms of disease
pathogenesis. Histopathological analysis further demonstrated the same trend, as tenosynovitis and musculoskeletal infil-
trates were detected in all mice receiving AI. Additionally, serum cytokine levels of IL-2, IL-4, IL-6, and CXCL1 were signifi-
cantly elevated with AI treatment. IHC analysis of the infiltrates demonstrated a predominantly macrophage-mediated
inflammatory response with scattered CD4+ T cells. RNA sequencing of human PBMCs after in vitro AI stimulation did not
demonstrate an AI-specific gene expression pattern associated with immune system activation directly, indicating that the
pathogenesis of AIIA may be mediated through other cell types in vivo.

Conclusion: Collectively, these data establish a novel mouse model of AIIA and identify an E2-independent stimulation of
disease pathology via AI-mediated induction. This suggests that the pathogenesis of AIIA may not be mediated by E2 defi-
ciency, as previously hypothesized, and indicates that AI-induced inflammation is not regulated directly through immune cell
activation. Future studies will characterize this inflammatory mechanism in vivo with a focus on synovial cells and chondro-
cytes to provide insight into putative therapeutic strategies directed at mitigating disease pathology.

Disclosure: N. Young, None; K. Jablonski, None; C. DeVries, None; L. Wu, None; A. Bratasz, None; M. Lustberg,
None; R. Reinbolt, None; W. Jarjour, None.
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Background/Purpose: Hepatitis B (HBV) screening in patients with autoimmune conditions is vital prior to the initiation of
immunosuppressive therapy given the risk of HBV reactivation. Most studies have evaluated rheumatoid arthritis patients
and generalized their findings to other rheumatic diseases. Yet, little is known about the prevalence of HBV exposure and
infection in patients with idiopathic inflammatory myopathies (IIM). Moreover, extra-hepatic manifestations of HBV infections
include myopathy and cutaneous findings which mimic IIM. Our aim was to describe the prevalence of HBV exposure,
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infection, and prophylaxis in patients with IIM and to compare myositis disease course, organ involvement, and treatment
response between IIM patients with and without HBV.

Methods: A registry was created of Montefiore Medical Center patients that met 2017 EULAR/ACR classification criteria for
IIM. Demographics, IIM type, antibodies, clinical manifestations, comorbidities, and treatment history were documented.
HBV core antibody, surface antigen, viral load, and prescribed HBV antivirals were noted. Medication failure was defined
by rheumatologist, discontinuation due to adverse effects, or medication change within 3 months. Medication control was
defined by documented clinical improvement. Statistical analyses included descriptive statistics of patients with HBV, two-
sample t-tests, Chi-square tests, and Fisher’s exact tests.

Results: Of 152 patients, 119 (78%) had been screened for HBV (Figure 1). Of those screened, 32 (27%) had the HBV core
antibody. Mean screening date was 21 months after the IIM diagnosis. Most IIM patients with HBV core antibody had
cleared the infection, but one had evidence of chronic infection based on a persistently elevated viral load. Of the 31 patients
with a positive core antibody and without a viral load, one was HBV surface antigen positive. This individual was not on anti-
viral therapy. Fifteen patients were treated with HBV antiviral therapy, most of whom were in anticipation of or during Ritux-
imab treatment. Yet only 8/11 (73%) patients treated with Rituximab received prophylactic antiviral therapy.

Patients with HBV had a higher frequency of myositis-associated antibodies in comparison to patients without HBV. Patients
with HBV were more likely reach IIM remission with IVIG in comparison to patients without HBV (43.8% vs 11.5%, p < 0.01).

Figure 1. Distribution of active and past HBV infections in IIM patients.
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This difference persisted even when patients who had HBV core antibody positivity after IVIG exposure were removed
(40.7% vs 11.5%, p < 0.01). There were no differences in demographics, myositis types, presentation, or comorbidities
between the two groups (Figure 2).

Conclusion: Current and past HBV infections are common among IIM patients, even outside of an endemic geographical
region. Despite the risk of HBV reactivation with immunosuppression, screening does not occur consistently. Similarly, not
all IIM patients at high risk of HBV reactivation receive prophylaxis. It is imperative for providers to familiarize themselves with
the most recent ACR guidelines regarding HBV exposure, infection, and prophylaxis in order to minimize the risk of HBV
reactivation. Furthermore, IVIG treatment in IIM patients with HBV warrants further investigation.

Figure 2. Comparison of demographics, myositis subtypes and antibodies between IIM patients with and without Hepatitis B. Where HBV (+) =
Hepatitis B core antibody positive, HBV (-) = Hepatitis B core antibody negative, ADM = amyotrophic dermatomyositis, MCTD = mixed connective
tissue disease, IBM = inclusion body myositis, ILD = interstitial lung disease.
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Background/Purpose: Recruitment is a major challenge in myositis clinical studies, which is hindered by the rarity and het-
erogeneity of the disease. Internet-based clinical studies using telemedicine, mobile apps, and wearable devices are a viable
solution for enrolling potential subjects. However, establishing criteria to verify the reliability of a patient’s self-reported diag-
nosis of myositis is essential to improve the feasibility and validity of internet-based recruitment. Our aim was to develop a
practical and valid criteria for patient-reported diagnosis of myositis for future internet-based studies.

Methods: The study design was prospective and observational with remote recruitment from anywhere in the US. Myositis
patients self-recruited using either a mobile app or the study website. Each patient provided their physician-reported diag-
nosis (dermatomyositis [DM], polymyositis [PM], necrotizing myopathy [NM]) and self-reported relevant disease diagnostic
criteria (DM rash, proximal muscle weakness, muscle/skin biopsy consistent with myositis, EMG consistent with myopathy,
creatine kinase [CK] elevation, and/or positive myositis autoantibodies [MAAb]). This was followed by a myositis expert
(MD) review of medical records to evaluate the accuracy of diagnosis and disease criteria. We evaluated each of these crite-
rion individually and in combination, to determine optimal sensitivity (SN), positive predictive value (PPV), and percentage
agreement with kappa statistics for MD confirmed diagnosis.

Results: A total of 121 remotely-screened patients underwent a review of their medical records by an MD. Patients were
predominantly female (n=87, 72%) and white (n=103, 85%), with a mean age of 56.1 (SD 13.5). Of the participants,

Table 1. Disease criteria for IIM and its’ sensitivity, PPV, percentage agreement and, Kappa
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65 (53%) had a diagnosis of DM, 49 of PM (40%), and 7 of NM (5.7%). Proximal muscle weakness (n=107, 88%) was the
most common criterion reported by patients, followed by CK elevation (n=102, 84%), and positive biopsy (n=79, 65%).
EMG, DM rash, and MAAb positivity were reported by 60% (n=73), 56% (n=68), and 37% (n=45) of patients, respectively.
The individual criteria of DM rash, weakness, EMG, and CK all had ≥94% SN for IIM diagnosis, with a PPV ranging from
89% for EMG to >97% for rash, weakness, and CK elevation. DM rash and weakness had the best agreement (99% and
96.7% respectively) with MD review. In a combined analysis for IIM diagnosis, weakness and CK elevation had 93% SN
and 94.6% PPV. For diagnosis of DM, the combination of DM rash and weakness had 95.3% SN and 95% PPV, resulting
in 94% agreement with MD diagnosis. For PM/NM, the combinations of proximal muscle weakness and CK elevation or
diagnostic EMG had >94% SN and >94% PPV, with 92.8% and 96.4% agreement respectively.

Conclusion: Patient self-reported myositis diagnostic criteria had high SN, PPV, and agreement with exception of MAAb
positivity. In this large national study, patients’ self-report of physician-diagnosed myositis along with self-reported clinical
features had excellent sensitivity for the identification of myositis and its subtypes. These criteria can guide the recruitment
of subjects for future internet-based studies.

Disclosure: R. Lomanto Silva, None; S. Martinez Laverde, None; S. Moghadam-Kia, None; N. Neiman, None;
D. Ascherman, None; C. Oddis, None; R. Aggarwal, Mallinckrodt, Bristol Myers Squibb, EMD Serono, Pfizer, Octa-
pharma, CSL Behring, Q32, Kezar, AstraZeneca, Alexion, Argenx, Boehringer Ingelheim, Corbus, Janssen, Kyverna,
Roivant, AbbVie, Jubilant, Orphazyme, Genentech.
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Table 2. Combination of disease criteria and its’ sensitivity, PPV, percentage agreement, and Kappa for IIM, DM, and PM/NM
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Background/Purpose: Polymyositis (PM)/ Dermatomyositis (DM) is a chronic immune-mediated myositis characterized by
relapses that can lead to frequent hospitalizations. There is a scarcity of national population-based studies on PM)/DM
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readmissions in the United States (US). In this study, we aim to describe the rates, reasons for readmissions, and character-
istics of readmissions for adults hospitalized for PM/DM in the United States (US).

Methods: We analyzed the 2018 Nationwide Readmissions Database (NRD). It includes nested and weighted discharge
data for 60% of the total US population from 28 states. These data are stratified in clusters to produce national estimates.

3689



The NRD captures admissions on a calendar-year basis (for this study, from January 1 to December 31, 2018) without links
to the following or preceding year, which is why index admissions during December, October to December, and July to
December were excluded for the 30-, 90-, & 180-day readmission analysis, respectively. Therefore, index hospitalizations
from January to November, January to September, and January to June were included in the 30-, 90- and 180-day read-
missions analysis, respectively.

We included index hospitalizations for all adult DM/PM patients (aged ≥18 years) with a principal diagnosis of PM/DM using
ICD-10 code "M33". The principal diagnosis is the main reason for hospitalization. We excluded elective and traumatic read-
missions. Readmission was calculated as the percentage of patients readmitted within a time frame over index hospitaliza-
tions that were discharged alive. Using a "rank" command in STATA, the most common specific principal diagnosis of
readmissions was outlined. Chi-square tests were used to compare baseline characteristics between readmissions and
index hospitalizations. STATA, 16 was used for analysis. Since NRD contains de-identified patient data, Institutional Review
Board (IRB) review was not sought.

Results: A total of 1610, 1286, and 842 index hospitalizations with a principal diagnosis of PM/DM, that were discharged
alive, were included in the 30-, 90- and 180-day readmission analysis respectively. Among these, 193 (12%),
276 (21.5%), and 240 (28.5%) were readmitted within 30, 90 and 180 days, respectively. PMwith unspecified organ involve-
ment and sepsis were the most common reasons for reasons across the 3 timeframes. 30-day readmissions were respon-
sible for an aggregate of 4.1 million US dollars in total hospital cost and 1518 hospital days in 2018. Compared to index
hospitalizations, 30-day readmissions were more likely to be females, have higher Charlson comorbidity index scores,
severe-extreme loss of function, have a secondary diagnosis of obesity, chronic kidney disease (CKD), anemia, and Deep
venous thrombosis (DVT).

Conclusion: Close to a third of PM/DM hospitalized patients are readmitted within 180 days. Readmissions constitute a sig-
nificant economic burden to the health care system. PM and sepsis are the main reasons for readmissions. Readmissions
have a higher comorbidity burden compared to index hospitalizations.Abbreviations: PM: Polymyositis, DM: Dermatomyosi-
tis, No: Number, USD: United States Dollars, %: Percentage, * Statistically significant,Abbreviations: PM: Polymyositis, DM:
Dermatomyositis, Median household income: median household income for patient’s Zip code, No: Number, %: Percent-
age, * Statistically significant

Figure 1: Rates of 30-, 90- and 180-day Polymyositis/Dermatomyositis readmissions in the Nationwide Readmissions Database for the year
2018. Readmission, % was calculated as the percentage of patients readmitted within a time frame over index hospitalizations that were dis-
charged alive.
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Background/Purpose: YKL-40 is a chitinase-like protein that is associated with interstitial lung disease in patients with
polymyositis (PM)/dermatomyositis (DM) but not with myositis. Myositis pathogenesis is complex, and atypical myositis is
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clinically classified as PM/DM albeit with reduced muscle weakness. Here, we investigated whether YKL-40 is associated
with PM/DM and assessed its role in PM/DM pathogenesis.

Methods: Thirty-five patients diagnosed with PM/DM based on Bohn and Peter’s classification criteria were retrospectively
enrolled and evaluated at HyogoMedical University Hospital from 2006 to 2020 and the results were compared with those of
26 healthy controls (HC). Patients satisfied the 2017 EULAR/ACR classification criteria for idiopathic inflammatory myopa-
thies (IIM). Serum YKL-40 levels were measured by enzyme-linked immunosorbent assay (ELISA) and age-corrected to
YKL-40 percentile values. The correlation between age corrected YKL-40 percentile and serum markers [creatine kinase
(CK), C-reactive protein (CRP), and lactic dehydrogenase (LDH)] was determined using the Mann-Whitney U test. Muscle
biopsies obtained from two PM and two DM patients were subjected to immunohistochemistry and immunofluorescence
staining using anti-YKL-40 and anti-CD68 antibodies to identify inflammatory cells expressing YKL-40.

Results: The mean age, sex ratio, number of patients, symptoms, clinical data, and treatment are shown in TABLE 1. Age-
corrected serum YKL-40 values were significantly increased in patients with PM/DM compared to the HC but significantly
decreased before and after treatment. Serum YKL-40 levels weakly correlated with CRP but not with CK or LDH. Immuno-
histochemical analysis showed infiltration of YKL-40-positive inflammatory cells in the endomysium and perimysium of the
muscle sheath. Immunofluorescence staining revealed CD68 expression in YKL-40-positive inflammatory cells, suggesting
that these cells were macrophages.

Conclusion: We believe that the trend of serum YKL-40 levels in PM/DM patients can reflect myositis. Serum CK and LDH
levels indicate muscle destruction as they are derived from muscles. Serum YKL-40 levels did not correlate with serum CK
and LDH levels, possibly due to the inclusion of cases with mild muscle destruction. Thus, YKL-40 may be used to evaluate
myositis cases with mild muscle damage. CD8+ and CD4+ T cells are believed to play predominant roles in muscle destruc-
tion in PM and DM, respectively. However, YKL-40-positive macrophages observed in both diseases suggest that cells
other than CD8+ and CD4+ T cells may cause inflammation. This provides new insights to understand pathophysiological
mechanisms of atypical myositis.

Statistical analysis was performed using the Mann–Whitney U test*¹, and Fisher’s exact test*² (JMP® 14, SAS Institute Inc.,
Cary, NC, USA). Statistical significance was denoted by p < 0.05 for all tests. All data were expressed as the mean ± SE.

Disclosure: K. Noguchi, None; T. Furukawa, None; T. Yoshikawa, None;M. Morimoto, None; T. Hashimoto, None;
N. Azuma, None; K. Matsui, None.
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Background/Purpose: Juvenile Dermatomyositis(JDM) is heterogenous disease with many presentations. The underlying
immune pathophysiology of JDM remains complex with varying phenotypes. B Cells remain a critical element in the patho-
physiology both through the production of pathogenic antibodies but also as a target for the treatment of JDM. In order to
better understand the role of B Cells in JDM we explored the associations of elevated B Cells in patients with JDM.

Methods:We queried the Cure JM Biorepository and Registry which houses patient samples of patients with a diagnosis of
JDM or overlap myositis. A total 135 patients with untreated JDM/Overlap myositis were identified. The patients were
divided into two groups based on age adjusted B cell percentage with 88 patients in the normal B cell percentage group
and 42 in high B cell percentage group. The 5 patients with low B cells for age were excluded. We obtained the age, sex,
ethnicity, duration of untreated disease, disease activity score, CMAS, neopterin, ESR, myositis specific antigen (MSA),
and capillary end row loops room from the registry for the included patients. We also measured B Cell values prior to treat-
ment, after 1-3 months of treatment and after weaning steroids.

Results: Mann Whitney testing was used to compare the above parameters between the high and normal B cell groups.
Duration of untreated disease, DAS total, DAS-Muscle, and neopterin were higher in the high B cell group and statistically
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significant as in Figure 1. There were no statistically significant differences in Age, DAS-Skin, ESR, vWF antigen, or nailfold
capillary end loops. Patient B cell percentage and number was significantly higher after 1-3 months of therapy and then sig-
nificantly lower on completion of therapy as shown in Figure 2.

Conclusion: This study shows that JDM patients with high B cells have higher neopterin, DAS and DAS-muscle than the
normal B cell group. The association of high B cells with these markers of JDM disease activity supports the role of using
B cell count as a marker of B cell activity. Curiously B cells both in absolute number and percentage appear to persist during
early treatment but later decrease on completion of steroids. This may speak to initial B cell steroid resistance or B cell dys-
regulation which may have a role in the prolonged steroid need in some patients.

B Cell Numbers Over Time

Disclosure: C. Costin, None; G. Morgan, None; A. Khojah, None; L. Pachman, None.

Abstract Number: 1869

Looking for BlyS(BAFF) in Juvenile Dermatomyositis: A New Biomarker of
Disease Activity

Christopher Costin1, Gabrielle Morgan2, Amer Khojah3 and Lauren Pachman4, 1Ann & Robert H. Lurie Children’s
Hospital of Chicago, Chicago, IL, 2Ann & Robert H. Lurie Children’s Hospital of Chicago and Northwestern University
Feinberg School of Medicine, Chicago, IL, 3Umm Al-Qura University, Makkah, Saudi Arabia, 4Northwestern’s Feinberg
School of Medicine. Ann and Robert H. Lurie Children’s Hospital of Chicago; Stanley Manne Children’s Research Institute
of Chicago, Lake Forest, IL

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: (1856–1887) Muscle Biology, Myositis and Myopathies Poster II
Session Type: Poster Session D
Session Time: 1:00PM–3:00PM

Background/Purpose: B Cell Activating Factor (BAFF) is a cytokine that drives B Cell proliferation and maturation. B Cells
remain an important factor in JDM immune pathophysiology through the production of pathogenic autoantibodies. BAFF has
been previously evaluated in the Japanese MDA5-JDM population and found to associate with the presence of rapidly pro-
gressive ILD (interstitial lung disease). Here we investigate BAFF in the general North American JDM and its association with
commonly accepted measurements of disease activity, disease biomarkers, and the presence of interstitial lung disease.

Methods:We queried the Cure JM Biorepository and Registry which houses patient samples of patients with a diagnosis of
JDM or overlap myositis. Serum samples were obtained from a total of 26 patients with a diagnosis of JDM/Overlap myositis
half of whom had ILD. Serum samples were also obtained from 13 age-sex matched controls. BAFF levels were measured
from serum samples by ELISA. We obtained age, sex, ethnicity, DAS, neopterin, ESR, myositis specific antigen (MSA), and
capillary end row loops from the registry for the included myositis patients.

Results: BAFF levels were significantly elevated in the JDM group (1879.5 pg/ml p=0.035) when compared to healthy con-
trols (655.4 pg/ml). As shown in Figure 1, the BAFF levels were found to significantly correlate with DAS, DAS Skin, DAS
Muscle, CMAS(childhood myositis assessment scale) and Neopterin by Pearson’s correlation coefficient testing. Curiously
the BAFF levels did not significantly correlate with B cell number. The patients with ILD were found to have higher BAFF levels
but this was not statistically significant (2291 pg/ml vs 1469 pg/ml P=0.47).
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Conclusion: BAFF levels were elevated in the JDM population when compared to healthy controls. This finding provides fur-
ther evidence to support the use of B cell directed therapies such as belimumab or rituximab in the treatment of JDM. The
association of BAFF with other markers of disease activity highlights BAFF as a new biomarker of disease activity in JDM.

Disclosure: C. Costin, None; G. Morgan, None; A. Khojah, None; L. Pachman, None.

Figure 1: Correlations of JDM Characteristics and BAFF
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Coronavirus 2 (SARS-CoV-2) Infection and Vaccination in Patients with
Anti-Melanoma Differentiation Associated Gene 5 (MDA5) Antibody
Positive Dermatomyositis

Richard Seto1, Sangmee Bae1 and Christina Charles-Schoeman2, 1University of California Los Angeles, Los Angeles, CA,
2Division of Rheumatology, University of California, Los Angeles, Santa Monica, CA

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: (1856–1887) Muscle Biology, Myositis and Myopathies Poster II
Session Type: Poster Session D
Session Time: 1:00PM–3:00PM

Background/Purpose: Patients with dermatomyositis (DM) and antibodies (ab) to melanoma differentiation associated
gene 5 (MDA5) share similar clinical characteristics to patients infected with the severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2) including high risk of fatal, rapidly progressive interstitial lung disease (RP-ILD). Nearly 50% of patients
with COVID 19 have anti-MDA5 ab, which are associated with worse outcomes (Front Immunol 2021 Dec 20;12:791348).
Shared pathogenic pathways between MDA5 ab positive DM and COVID 19 have been proposed. The current work evalu-
ated the clinical outcomes of anti-MDA5 positive DM patients following infection or vaccination for SARS-CoV-2.

Methods: A retrospective chart review of a large longitudinal idiopathic inflammatory myopathies (IIM) patient cohort at a sin-
gle academic center was done to identify DM patients with anti-MDA5 ab. Chart review for a comparison cohort of DM
patients with antibodies to TIF1 gamma was performed. Clinical variables collected from chart review included demographic
information, SARS-CoV-2 vaccination status, type of vaccine used, dates of vaccinations, vaccine reactions, SARS-CoV-2
infection status, and medication use including changes in immunosuppressive agents at time of SARS-CoV-2 infection or
vaccination.

Results: A total of 25 anti-MDA5 ab+ DM patients with ongoing follow-up appointments during the Covid pandemic were
identified in the cohort, including 24 patients with data on SARS-CoV-2 infection and vaccination available for review
(Age = 51 ± 15,70%F). 20 DM patients with TIF1 gamma ab were identified with active follow-up including 17 patients with
SARS-CoV-2 data for review (Age= 46 ± 15, 94%F). 23/25 MDA5 ab positive patients and 17/17 TIF1 gamma ab positive
patients received vaccination for SARS-CoV-2. Adverse reactions associated with vaccination were generally minor and of
short duration. One patient in the TIF1 gamma ab group had a DM disease flare with vaccination requiring increase in steroid
dose. The most common adverse events with vaccination across both DM groups included injection site soreness (44%) fol-
lowed by fatigue/malaise (24%), upper respiratory symptoms (5%), headache (5%,) fever (5%), and rash (2%). Symptoms
generally lasted 1-3 days and resolved without intervention. No differences in these adverse events were noted between
MDA5 and TIF1 gamma ab positive groups (p >0.05 for Chi Square/Fisher’s exact test). 8 MDA5 ab positive patients includ-
ing one patient without vaccination had Covid 19. None of these patients were hospitalized or had disease flares associated
with Covid 19 and all had mild symptoms with full recovery. No documented Covid 19 occurred in the TIF1 gamma ab
group.

Conclusion: Vaccination againstSARS-CoV-2 was generally well tolerated in a cohort of patients with anti-MDA5 antibody
positive DM. Adverse reactions to vaccination were similar to those reported in the general population (JAMANetw
Open.2021;4(12)) and a comparison anti-TIF1 gamma antibody positive DM cohort. No hospitalizations for Covid 19 or dis-
ease flares occurred in 8 MDA5 ab positive patients infected with SARS-CoV-2.
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from 2016-2019 National Inpatient Sample (NIS)
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Background/Purpose: Cardiovascular disease was encountered in 15% of hospital admission from 2016-2017 for
patients with idiopathic inflammatory myopathies (IIM) based on the National Inpatient Sample (NIS) study in 2021.1 The
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pathophysiology for cardiovascular damage in myositis is a multifactorial-process. Myositis can cause inflammation at the myo-
cardiumwith accelerated coronary atherosclerosis.2 In addition, patients with IIM are at increased risk of heart failure, conduction
abnormalities and venous thromboembolism .3,4,5 However, the presence of underlying inflammatory myositis and its direct
impact on outcomes after acute myocardial infraction (AMI) and acute heart failure(AHF) has not been elucidated.

Methods: Using NIS database from 2016-19, which stratifies 20% of the total national hospital admissions, we identified
patients with a primary admission diagnosis of AMI or AHF using ICD-10 codes. For each admission, we calculated the
length of stay and ascertained the mortality. The independent variable for present or absence of myositis as a secondary
diagnosis. Covariates of interest included baseline demographics and other comorbidities. The association of myositis with
inpatient mortality and length of stay (LOS) was calculated using multivariable logistic regression.

Results:We identified 508,313 AMI hospitalization from 2016-2019, of which 512 patients had IMM. Patient in the myositis
group were older in mean age (67 vs 69; p< 0.001), and had a higher proportion of females(37% vs 46%; p< 0.001). There
was no difference in inpatient mortality between two groups of patients (4.6% vs 5.5%; p=0.3). In multivariable logistic
regression model, after adjusting for age, race, gender, region, income and confounding comorbidities, there was continued
to remain no significant difference in the odd of inpatient mortality between the two group (p=0.7). The LOS associated with
myocardial infarction admission was longer in patient with IMM as compared to those without IMM . (Table. 1A/B)

We identified 220,647 AHF hospitalization from 2016-2019 with 303 patients had IMM. Myositis patients in this cohort were
significantly younger (73 vs. 70; p< 0.001), and majority of them were female compared to the non-myositis group. (48%
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vs. 55%; p=0.007). There was no significant difference in hospitalization mortality for AHF between these two groups of
patient (2.8% vs.3.6%; p=0.4). There was no significant difference in the odd of hospitalization mortality of AHF between
these two groups. (p=0.5). The adjusted odds of LOS for acute heart failure in patients with IMM was significant longer com-
pared to those without IMM (p< 0.001).(Table.2A/B)Conclusion: Inpatient mortality in acute myocardial infraction and acute
heart failure were similar in patient with and without IMM in this 4-year cohort study, whereas the LOS in both cohorts were
longer in patients with myositis. The increase LOS may due to the extra time in work up or monitoring for myositis disease
activity.Hospitalization Mortality of Acute Myocardial Infraction in Patient Without and With Myositis in 2016-2019

Hospitalization Mortality of Acute Heart Failure in Patient Without and With Myositis in 2016-2019

Disclosure: Z. Li, None; S. Huang, None; K. Xi, None; D. Dalal, None; A. Reginato, None.
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Background/Purpose: Idiopathic inflammatory myositis (IIM) includes a spectrum of a rare autoimmune disease character-
ized by proximal muscle weakness, variable skin manifestation and extra muscular manifestations. Rituximab has been
shown to be effective in refractory IIM. The aim was to describe myositis specific autoantibodies (MSA) associated clinical
and laboratory characteristics including B cell depletion and ability to reduce steroid requirement in patients with IIM follow-
ing rituximab treatment.
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Methods: MSA associated clinical and laboratory data were retrospectively collected on IIM patients attending our Lupus
Unit at Guy’s and St Thomas’ Trust between 2018 and 2021. We included 32 patients with refractory IIM (15 antisynthetase
syndrome,17 myositis with other MSA), who received rituximab after failing to respond to multiple immunosuppressive drugs
including cyclophosphamide. Numeric response variables (median and range) including age, disease duration, follow up
duration, CK level pre and post treatment, albumin, inflammatory markers, immunoglobulins and degree of B cell count
depletion at baseline, 6 months and 12months following rituximab and MMT8 were collected. Frequencies and percentages
categorical variables including gender, ethnicity, clinical manifestations, type of MSA, ability to reduce
steroids,immunosuppression therapy used and patients’ outcomes following rituximab use (clinically stable versus active)
were analyzed.

Results: 53% were female and 47% male, with a median age of 49.5 (21-72) years. Median disease duration was 6-year
and median follow up 7 years. Anti-synthetase syndrome was diagnosed in 15 patients (46.9%), and 17 (53.1%) had myo-
sitis with other MSA.12 patients (37.5%) had ILD with organizing pneumonia , 8 (25%) had ILD with NSIP, 1(3.1%) had ILD
with UIP, 4 (12.5%) had mixed OP-NSIP, and 3 (9.4%) had no ILD. 6 (18.8%) had cardiac involvement, 18 (56.3%) had var-
iable skin manifestations, 3 (9.4%) had dysphagia, 26 (81.3%) arthritis, and 27 (84.4%) muscle weakness. Twenty-six
patients (81.3%) responded well to treatment and achieved clinically stable disease, while 6 patients (18.8%) remained with
active myositis. Out of 15 patients with anti-synthetase syndrome,11 (73.3%) reached a stable clinical outcome and
4 patients (26.7%) remained with active disease. Patients positive for anti-SAE, MDA5, Ku, or EJ, achieved a 100%
response. Median CK level pre-rituximab treatment was 1612 (45-24045) IU/L, and 124.5 (35-7287) IU/L post-rituximab.
Five patients (15.6%) had albumin levels less than 40 mg/dl, 4 (80%) had active disease, and 1 (20%) had a stable outcome
(p< 0.01). In total, 24 (75.5%) patients were able to reduce the prednisolone < 7.5 mg daily, with 23 (95.8%) achieving a sta-
ble outcome. The median B cell count at baseline was 137.5 (9-961) cls/ml, with 1.5 (0-12) cls/ml at 6 months and
10 (0-677) cls/ml at 12 months post rituximab treatment.

Conclusion: Over 80% of our IIM patients reached clinical remission following treatment with rituximab and 75.5 % were
able to significantly reduce steroid dose maintenance. Further prospective studies with larger sample sizes and longer
follow-up are needed to estimate IIM outcomes after rituximab therapy.

Disclosure: F. Alenzi, None; S. Sangle, None; S. Giovanni, None.
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Background/Purpose: Patients with rheumatoid arthritis (RA) have an increased risk of mortality mainly due to cardiovascu-
lar (CV) events, infections and malignancies. The relationship between the characteristics of the disease at the baseline and
the different types of mortality is not well established in RA. The main objective of this abstract is to establish the character-
istics related to the disease that could be predictors of the most frequent types of mortality in patients with RA.

Methods: We conducted a prospective longitudinal study of 673 patients with RA in a single tertiary center. The different
types of mortality and their association with patient- and disease-dependent factors were analyzed using multivariate Cox
regression.

Results: We included 673 patients with RA, women (75%), mean age 61±13 years. The main baseline characteristics, CV
risk factors, activity data, and treatments are detailed in Table 1.

After a follow-up of 4367 person-year (mean time 6.4±1.4 years), 67 deaths were observed. The causes of death in order of
frequency were: infections (N=23) (34%), malignancies (N=18) (27%), CV events (N=12) (18%), lung disease (N=2) (3%), and
others (N=12) (18%). The main results of the study are summarized in Table 2. In relation to mortality due to infections, arte-
rial hypertension (HR 4.43 (1.64-11.94), p=0.003) and Diabetes Mellitus (DM) (HR 3.87 (1.65-9.17), p=0.002) showed a sta-
tistically significant association in the univariate analysis. In the multivariate regression analysis adjusted for CV risk factors,
the characteristics of the disease that presented statistical significance were the presence of RF (HR 3.18 (1.24-8.14),

Table 1. Baseline characteristics of 673 RA patients.
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p=0.016) and ACPA (HR 2.95 (1.19-7.33). ), p=0.020), high values of CRP (HR 1.03 (1.02-1.05), p < 0.001), DAS28-ESR
(HR 1.53 (1.10-2.13), p=0.012) and DAS28-CRP (HR 1.66 (1.16 -2.37), p= 0.006), as well as Prednisone treatment
(HR 2.73 (1.01-7.42), p=0.048) and Rituximab (HR 8.76 (2.39-32.08), p=0.001). In mortality due to malignancies, only the
male gender (HR 3.12 (1.24-7.87), p = 0.016), abdominal circumference (HR 1.05 (1.03-1.09), p < 0.001) and DM
(HR 3.56 (1.33-9.48), p=0.011) showed statistical significance. However, none of the disease-related factors were statisti-
cally associated with cancer mortality. In relation with CV mortality, only arterial hypertension (HR 3.90 (1.05-14.43),
p=0.04) presented a statistically significant association in the univariate analysis. In multivariate analysis adjusted for CV risk
factors, disease-related factors associated with CV mortality were elevated ESR (HR 1.04 (1.02-1.06), < 0.001) and
DAS28-ESR (HR 1.79 (1.13- 2.82), p=0.012) and NSAIDs treatment (HR 5.48 (1.46-20.53), p=0.012).

Conclusion: Factors related to disease activity and different types of therapy at baseline were associated with mortality from
CV events and infections in RA patients.

Disclosure: C. Corrales, None; F. Benavides Villanueva, None; I. Ferraz Amaro, AbbVie/Abbott, Merck/MSD, Jans-
sen, Roche, AbbVie/Abbott, Pfizer, Roche, Amgen, Celgene, Merck/MSD;N. Vegas Revenga, None; V. Portilla, None;
R. Blanco, Eli Lilly, Pfizer, Roche, Janssen, MSD, AbbVie, Amgen, AstraZeneca, Bristol Myers Squibb, Galapagos,
Novartis, Sanofi; M. Gonz�alez-Gay, AbbVie/Abbott, Merck/MSD, Janssen, Roche, AbbVie/Abbott, Roche, Sanofi, Eli
Lilly, Celgene, Sobi, Merck/MSD; A. Corrales, None.

Table 2. Multivariate analysis adjusted for age, sex and those CV risk factors that showed a statistically significant association in the univariate
analysis. In bold, statistically significant results (HR, p<0.05)
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Background/Purpose: In some patients, interstitial lung disease (ILD) may be the dominant or even sole overt manifestation
of an otherwise unrecognised autoimmune connective tissue disease (CTD). Accurate diagnosis can be challenging given
considerable overlap of the clinical, radiological and histological disease features. Distinguishing CTD related ILD from idio-
pathic ILD, enables appropriate immunosuppressive treatment, informs prognosis and facilitates monitoring for other CTD
associated complications. Occasionally a lung biopsy may be necessary to ensure accurate diagnosis. Autoantibodies are
a hallmark feature of CTD, are highly disease specific and their presence is strongly suggestive of covert CTD-ILD in selected
populations. We investigated patients labelled as idiopathic ILD for the presence of autoantibodies that may suggest
misdiagnosis.

Methods: The serum from three patient subgroups recruited to UK Biomarkers of Interstitial Lung Disease were analysed:
251 with idiopathic Pulmonary Fibrosis (IPF), 206 with idiopathic ILD and non-specific interstitial pneumonia on imaging

Table: The prevalence of CTD-specific autoantibodies in patients with a diagnosis of idiopathic interstitial lung disease a. Anti-Jo 1, anti-PL7, anti-
PL12, anti-OJ, anti-KS, anti-EJ, anti-Zo & anti-Ha b. This patient has a known additional diagnosis of primary biliary cirrhosis
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(iNSIP) and 41 with idiopathic ILD and organising pneumonia on imaging, the later is also known as cryptogenic organising
pneumonia (COP). ILD subtype was determined at a local level based on standard clinical assessments.

Autoantibody status was determined by K562 cell radio-immunoprecipitation.

Patient samples with an autoantibody detected by immunoprecipitation were also analysed by a relevant line immunoassay
(Euroimmun Myositis research profile, ANA profile 5 or Nucleolar profile). Assays were performed according to manufac-
turers’ instructions.

Results: CTD-autoantibodies were identified in 6% of patients overall but this varied significantly between ILD subgroups.
Autoantibodies were rare in patients diagnosed with IPF but were a common finding in those with iNSIP and COP, see table.
Autoantibodies identified included those readily detectable by routine testing in hospital laboratories e.g. anti-Jo1, in addition
to rarer antibodies not included in most standard assays e.g. anti-Zo. Nearly half of all autoantibodies detected were anti-
synthetase autoantibodies. The most common autoantibody identified was anti-PL12 which accounted for one third of all
autoantibodies identified.

All autoantibodies identified by immunoprecipitation were detectable by commercial line immunoassay except for anti-KS
and anti-OJ.

Conclusion:Covert-CTD is likely to be common amongst patients diagnosed with idiopathic ILD. More specific guidance on
autoantibody testing and interpretation could improve autoantibody detection, facilitate accurate diagnosis, and ensure
patients receive appropriate immunosuppressive treatment. Joint clinics between rheumatologists and ILD physicians may
facilitate this.

Disclosure: S. Tansley, None; C. Cotton, None; F. McMorrow, None; H. Lu, None; A. Loganathan, None;
Z. Betteridge, Accord Healthcare; R. New, None; L. Spencer, None; N. McHugh, None; R. Cooper, None.
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Sangmee Bae1, emmanuelle Faure-Kumar1, Jennifer Wang2, Ani Shahbazian2, linh Truong2, Howard Yang2, Maureen
McMahon1, John FitzGerald1 and Christina Charles-Schoeman3, 1University of California Los Angeles, Los Angeles, CA,
2UCLA Medical Center, Los Angeles, CA, 3Division of Rheumatology, University of California, Los Angeles, Santa
Monica, CA
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Background/Purpose: Antibodies to Severe Acute Respiratory Syndrome-Coronavirus 2 (SARS-CoV-2) have been
reported in pooled donor plasma and intravenous immunoglobulin products (IVIG) since May 2020 (C Romero 2021 PMID
33606999). It is not known whether regular administration of IVIG increases circulating anti-SARS-CoV-2 antibodies
(COVID ab). The current work evaluates COVID ab titers in patients with idiopathic inflammatory myopathies (IIM) who

3704



receive regular treatments with IVIG (IVIG group) compared to a matched control IIM population not receiving IVIG (non-IVIG
group).

Methods: Stored plasma samples drawn between March 2021 and February 2022 from a single center longitudinal IIM
cohort were analyzed from 25 patients receiving regular IVIG treatment and 20 patients not receiving IVIG with a similar
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age, sex, and ethnicity distribution. All patients selected had at least 1 COVID mRNA vaccine prior to the blood draw. Pre-
vaccination stored samples were also analyzed for 20 and 10 patients in the IVIG and non-IVIG groups respectively (23/30
samples collected pre-pandemic). Antibody testing was performed using a chemiluminescent microparticle immunoassay
(AN Gray et al. 2021. PMID 34748607). Univariate and multivariate linear regression analyses were used to evaluate predic-
tors of COVID ab titers. COVID ab titers were log transformed in linear models.

Results: Patients in the IVIG and non-IVIG groups were overall similar in clinical characteristics with the exception of more
patients in the IVIG group receiving mycophenolate and less receiving hydroxychloroquine. No significant differences in
COVID ab levels were noted between IVIG and non-IVIG groups with a trend for lower COVID ab levels in the IVIG group
(Figure 1). In univariate regression analysis of all post vaccination patient samples (IVIG and non-IVIG groups) higher number
of vaccine doses was significantly associated with higher COVID ab levels (regression coefficient [95% CI], 2.84[1.10-4.57]
log AU/mL, p=0.002). Time duration between last vaccine to specimen collection was not associated with COVID ab levels
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(regression coefficient [95% CI], 0.003 [-0.01-0.01] log AU/mL, p=0.63). In a multivariate linear regression model evaluating
predictors of COVID ab levels, use of IVIG was not a predictor of COVID ab titer after adjusting for other medication differ-
ences in bivariate analysis including mycophenolate and hydroxychloroquine.

Antibody levels were negative in all pre-vaccination samples including the 7 samples collected after the pandemic onset
(March 2020) which included 4 patients receiving IVIG. In multivariate analysis evaluating predictors of COVID ab levels in
only IVIG group, COVID ab levels were not associated with time duration between last IVIG and specimen collection, dose
of IVIG at last infusion, total monthly dose of IVIG, or schedule of IVIG treatments (weekly or bi-weekly vs monthly) (Table 2).

Conclusion: No significant differences in COVID ab titers were observed between IIM patients receiving regular treatments
with IVIG compared to a matched IIM cohort not receiving IVIG.Values are reported as mean SD or n(%) or median (IQR).
*p<0.05 by student’s t-test for normally distributed data (values reported as mean SD), Wilcoxon test for skewed data (val-
ues reported as median(IQR)) or chi-square test for count data. Antibody testing was performed using a chemiluminescent
microparticle immunoassay to detect IgG antibodies against the RBD domain of the Spike protein per the manufacturer’s
instructions and previously published protocols (AN Gray et al. 2021. PMID 34748607). Positive anti-Spike IgG titers were
defined as equal to or more than 50 arbitrary units per milliliter (AU/mL). Negative titers were <50 AU/mL.

Disclosure: S. Bae, None; e. Faure-Kumar, None; J. Wang, None; A. Shahbazian, None; l. Truong, None; H. Yang,
None;M. McMahon, None; J. FitzGerald, None; C. Charles-Schoeman, AbbVie, Bristol Myers Squibb (BMS), Pfizer,
Regeneron-Sanofi, Gilead.
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Efficacy of JAK Inhibitors in Idiopathic Inflammatory Myopathies (other
Than Dermatomyositis)

Ana Campar1, Ana S�a2, B�arbara Oliveira2 and Ant�onio Marinho1, 1CENTRO HOSPITALAR UNIVERSITÁRIO DO PORTO,
PORTO, Portugal, 2Centro Hospitalar Universit�ario do Porto, Porto, Portugal
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Background/Purpose: Idiopathic inflammatory myopathies (IIM) are a rare and heterogeneous group of systemic autoimmune
disorders, comprising dermatomyositis (DM), immune-mediated necrotizing myopathy (IMNM), polymyositis (PM), inclusion
body myositis (IBM) and overlap myositis in which antisynthetase syndrome (ASS) is included. Treatment remains empiric as
no on-label drug has been approved so far, with outcomes unsatisfactory in a great number of cases. Most patients accumulate
damage with impact in their quality of life, most of it derived directly or indirectly from high cumulative dosages of steroids.

JAK inhibitors (JAKi), targeting IFN pathway, have been used in refractory cases of DM, but effectiveness and safety of their
use in other IIM remain to be addressed in clinical trials.

Methods: JAKi were used in a series of 8 patients with refractory IIM, from a single centre, between May 2019 and
December 2021. Demographic and clinical data were addressed. Efficacy of treatment was assessed by clinical, laboratory
and radiologic findings. Clinical response was defined by 2016 ACR/EULAR Criteria for Minimal, Moderate, and Major Clin-
ical Response in Adult DM and PM as well as the magnitude of steroids weaning. Global tolerance and safety was evaluated.

3707



Results: Women represented 62.5% and mean age was 52.5 years old. They all had the diagnosis of IIM for at least 1 year
and were refractory to conventional therapies. Half of patients had ASS and 75% had pulmonary involvement (Table 1). Bar-
icitinib was used in 5 patients and tofacitinib in 3 patients. One patient used JAKi as monotherapy and the remaining 7 were
under combined therapy with either systemic steroids, intravenous immunoglobulin, rituximab, methotrexate, azathioprine
and/or mycophenolate mofetil. Seven patients (87.5%) reporteded improvement of muscular strength, overall health, and
quality of life. There was no difference when evaluating JAK inhibitors influence on ESR and CRP. Regarding CPK, a reduc-
tion was seen 6 months after initiating the drug in 6 out of 8 patients. Two patients had radiological improvement of pulmo-
nary ground glass infiltrates confirmed by CT-scan. Median score of improvement was 75.4, with 5 out of 8 patients
presenting a major response (score > 60), applying the 2016 ACR/EULAR criteria for clinical response (figure 1). Median

Demographic and clinical characteristics of patients. PM - Polymyositis; DM - Dermatomyositis; IMNM - Immune-mediated necrotizing myopathy;
ASS - Anti-synthetase syndrome.
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dosage of systemic steroids significantly decreased after initiation of JAKi, from 19.3mg/day to 3.1mg/day (figure 2). Mean
treatment duration settled at 7 months. The drug was discontinued in 2 patients: one, after 10 months, due to absence of
response and in the other, after 1 month, because of a serious adverse effect (diverticulitis). In the remaining patients JAKi
were well tolerated without serious adverse events.

Conclusion: In this small series of patients, effectiveness was achieved at the muscular level but also in organs not usually
targeted in clinical trials of IIM patients, namely lung and articular involvements. JAKi may represent a leap towards more tar-
geted therapies, beyond IFN blockade. It is vital to continue to investigate the exact pathogenic mechanism of the JAK/STAT
pathway in IIM and determine the safety and efficacy of the use of multiple JAK-inhibitors as a therapy for treatment-resistant
adult IIM.

Myositis response criteria score according to 2016 ACR/EULAR Criteria for Minimal, Moderate, and Major Clinical Response in Adult Dermatomy-
ositis and Polymyositis after 6 months of therapy with JAK inhibitors.

Prednisone-equivalent dose in patients 6 months before and after initiation of therapy with JAK inhibitors.
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Inflammatory Myopathies

Diane Zisa1, Aliza Bloostein1, Deanna Jannat-Khah, DrPH, MSPH1, Maurizio Cutolo2, Vanessa Smith3 and David
Fernandez1, 1Hospital for Special Surgery, New York, NY, 2Laboratory of Experimental Rheumatology and Academic
Division of Clinical Rheumatology, Department of Internal Medicine, University of Genova, IRCCS San Martino Polyclinic
Hospital, Genova, Italy, 3Department of Rheumatology, Ghent University Hospital – Department of Internal Medicine,
Ghent University, Belgium – Unit for Molecular Immunology and Inflammation, VIB Inflammation Research Center (IRC),
Gent, Belgium

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: (1856–1887) Muscle Biology, Myositis and Myopathies Poster II
Session Type: Poster Session D
Session Time: 1:00PM–3:00PM

Background/Purpose: Nailfold videocapillaroscopy (NVC) is a non-invasive tool used to evaluate the microcirculation of
patients with connective tissue diseases (CTDs). A specific combination of NVC abnormalities, known as the “scleroderma
pattern,” has been well-described in patients with systemic sclerosis and demonstrated to have prognostic significance.
The significance of these changes in patients with idiopathic inflammatory myopathies (IIMs) has yielded conflicting results.
The primary objective of this analysis was to assess the significance of NVC abnormalities in a North American, single-center
cohort of IIM patients.

Methods: Sixty-seven adult patients with IIM, 65 of whommet 2017 EULAR/ACR classification criteria for IIM, were enrolled for
participation between October 2020 and October 2021. Clinical and demographic characteristics and validated core set mea-
sures, including the Myositis Disease Activity Assessment Tool (MDAAT), Myositis Damage Index (MDI), and Manual Muscle
Testing (MMT8), were obtained for each patient. NVC was performed on eight fingers per patient (two images per finger) by a
single examiner using a digital optical probe videocapillaroscope at 200x magnification and analyzed using a standardized
method derived by consensus from the EULAR Study Group on Microcirculation in Rheumatic Diseases. Quantitative and qual-
itative assessments of NVC images were made by two trained examiners using the “Fast Track Algorithm” developed by the
EULARStudy Group. Descriptive statistics were performed, and comparisonswere calculated using Fisher’s exact test, T-tests,
Wilcoxon rank sum tests, and ANOVA as appropriate. An alpha level of 0.05 was used to determine statistical significance.

Results: Of the 67 patients, 35 (52%) had dermatomyositis (DM), 24 (36%) had polymyositis (PM) and 8 (12%) had
inclusion-body myositis (IBM). Fifteen (22%) of the patients had defined scleroderma patterns on NVC; 11 of these
15 patients had DM. The remaining patients had non-scleroderma patterns on NVC, and all demonstrated at least one
non-specific abnormality.

Patients with scleroderma patterns on NVC had significantly higher MDAAT cutaneous activity compared to those with non-
scleroderma patterns (p < 0.001). Patients with scleroderma patterns also had more active disease overall, as measured by
the MDAAT global disease activity (p=0.003). Additionally, those with scleroderma patterns had significantly higher MDI
cutaneous damage (p = 0.001). Anti-TIF1-γ positivity was more frequently observed in those with scleroderma patterns than
in those without, though this did not reach statistical significance (40% vs. 13%, p = 0.057) (Table).
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Conclusion: This is the first standardized evaluation of nailfold videocapillaroscopy in an IIM cohort. Scleroderma patterns
on NVC were observed in 22% of these patients and were associated with higher overall disease activity, cutaneous disease
activity, and cutaneous damage. Larger studies are needed to determine whether NVC abnormalities associate with other
valuable clinical characteristics, particularly autoantibody profiles.

Disclosure: D. Zisa, None; A. Bloostein, None; D. Jannat-Khah, DrPH, MSPH, Cytodyn, AstraZeneca, Walgreens;
M. Cutolo, Bristol-Myers Squibb(BMS), Boehringer-Ingelheim, Amgen; V. Smith, Boehringer-Ingelheim, Janssen;
D. Fernandez, None.
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Identification of Serum Biomarkers Associated with Muscle
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1Department of Immunology and Rheumatology, Nagasaki University Graduate School of Biomedical Sciences,
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Nagasaki, Japan, 3Department of Immunology and Rheumatology, Graduate School of Biomedical Sciences, Nagasaki
University, Nagasaki, Japan
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Background/Purpose: Muscle inflammation is a major clinical manifestation in patients with polymyositis/dermatomyositis
(PM/DM). Phenotypes of PM/DM patients, especially those with interstitial lung diseases, are known to be classified through
different subsets of autoantibodies, however, there are few studies evaluating muscle inflammation by serum biomarkers.
The aim of this study is to identify serum biomarkers associated with muscle inflammation in PM/DM patients.

Methods: This study is a cross-sectional study. The study subjects were initially screened from 150 PM/DM patients who
had visited the Department of Immunology and Rheumatology, and the Department of Respiratory Medicine at Nagasaki
University Hospital between August 2008 and June 2021. Inflammation of bilateral thigh muscles was evaluated and scored
by two experienced radiologists using the MRI score proposed by Andresson et al (Arthritis Research & Therapy

Random forest analysis to distinguish PM/DM patients with high MRI scores from low MRI scores
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.2017;19:17). Serum biomarkers including cytokines, measured by 43-item bead array, from PM/DM patients as well as
healthy subjects (n=101, obtained from annual health check-up at Saza town in Nagasaki prefecture) were examined
according the manufactures’ instructions. Cases with no disease activity, complicated by rapidly progressive interstitial lung
diseases or malignancy, missing data of MRI or stored serum were excluded. Eventually, 43 patients, whose femoral MRI
images were examined at the same time of serum collection, were included in the present study.

Results: Thirty-eight of the 43 cytokines were found to be suitable for further　analysis. RandomForest analysis showed that the
most significant cytokine was IL-7 to be ranked by the cytokines for distinguishing the two groups divided bymedianMRI score
(Figure 1). In addition, the serum IL-7 levels in the patients with highMRI score were significantly higher than those in the healthy
subjects. The correlation analysis between MRI score with IL-7 showed a correlation coefficient of 0.3551 (p=0.019). In con-
trast, the distribution of autoantibodies, including anti-synthetase antibodies, did not influence that of MRI score.

Conclusion: Our data suggest that serum IL-7 accurately reflects the status of muscle inflammation of PM/DM patients.
Determination of serum IL-7 may represent a biomarker for the prediction of severity of muscle inflammation in patients of
PM/DM, based on the scoring of MRI.

Disclosure: H. Matsuo, None; T. Shimizu, None; T. Koga, None; N. Oki, None; M. Uetani, None;
A. Kawakami, None.

Abstract Number: 1879

Analysis of the Association Between the Atrophic Factors Tripartite Motif
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Background/Purpose:Muscle atrophy is mediated by the ubiquitination of myofilaments by two ubiquitin ligases called Tri-
partite Motif Containing (TRIM) 63 and Atrogin-1, which are induced by inflammation and interferons (IFN). Muscle atrophy is
the main cause of disability in patients with idiopathic inflammatory myopathies (IIM), but notwithstanding its relevance, the
expression of TRIM63 and Atrogin-1 and their relationship with atrophy parameters, inflammation and IFN signatures has
never been assessed in IIM, which is the aim of the present study.

Methods: For this cross-sectional study, we recruited 37 patients classified as IIM according to the 2017 ACR/EULAR cri-
teria. Patients were clinically evaluated, and we obtained serum, peripheral blood mononuclear cells (PBMCs), and a left del-
toid muscle biopsy.
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We evaluated the expression of TRIM63 and Atrogin-1 in PBMCs by flow cytometry. The serum levels of the ubiquitin ligases
and 17 cytokines and chemokines were addressed by ELISA and a multiplex assay respectively. Atrophy was defined as a
muscle fibers’ variability index ≥ 250 and an atrophy factor ≥ 150 in men and ≥ 100 in women. In muscle biopsies, we
assessed the expression of the ligases, interferon induced gene (ISG)-15, human leukocyte antigen (HLA)-DR, major histo-
compatibility complex (MHC) II transactivator (CIITA) and MHC-I by immunofluorescence and expressed them as mean fluo-
rescence intensity (MFI). The expression of the ubiquitin ligases, total ubiquitin and the K48 and K63 ubiquitination were
analyzed by Western Blot in muscle lysates. As a comparison group, we recruited ten age and sex paired healthy donors.
Quantitative variables were compared using the Mann-Whitney U test and correlations were assessed with Spearman Rho.

Figure 1. Confocal microscopy showing a higher expression of TRIM63, Atrogin-1 and ubiquitin in a muscle biopsy from a patient with dermato-
myositis in comparison to healthy donor muscle tissue

3714



Results: The median and interquartile range (IQR) of age was 43 years (27-56). Twenty-five patients (67%) were women,
and the most frequent diagnosis was dermatomyositis (N=26, 70%). Eight patients (21.6%) had clinically diagnosed muscle
atrophy, but muscle biopsies from all patients and none of the healthy donors showed signs of atrophy.

In comparison to healthy donors, IIM patients had a higher muscle expression of TRIM63 and Atrogin-1 (Figure 1). Also, they
had a higher normalized expression in arbitrary units of TRIM63 (29.2 (6-52.1) vs 2.9 (1.8-3.7), P=0.007), Atrogin-1 (0.45
(0.3-0.46) vs 0.17 (0.13-0.29), P=0.031), total ubiquitin (100.8 (68.52-305.6) vs 13.3 (9.4-20.4), P=0.004), and K48 ubiqui-
tination (72 (46-187.4) vs 2.7 (1.6-4.3), P=0.007) (Figure 2). In peripheral blood, the percentage of TRIM63+ CD8 T cells cor-
related with serum cytokines including IL-6 (r=0.45, P=0.004), IFN-γ (r=0.44, P=0.006), and TNF-α (r=0.58, P=0.0001).
Serum TRIM63 correlated with IL-6 (r=0.43, P=0.007) and IFN-γ (r=0.37, P=0.023). In muscle tissue, the expression
Atrogin-1 and TRIM63 correlated with the interferon markers HLA-DR and ISG-15 (Figure 3). The ubiquitin ligases did not
correlate with the atrophy parameters.

Conclusion: In comparison to healthy donors, patients with IIM have a higher expression of TRIM63 and Atrogin-1, which
correlates with inflammatory cytokines in peripheral blood and with interferon signatures in muscle biopsies, but not with
the muscle parameters of atrophy.

Figure 2. Cumulative statistic of the normalized expression of TRIM63, Atrogin-1, total ubiquitin, K48 and K63 ubiquitination in muscle lysates from
patients with idiopathic inflammatory myopathies (IIM) and healthy donors (HD).

3715



Disclosure: j. torres-Ruiz, None; A. Absal�on-Aguilar, None; J. Reyes-Islas, None; A. Pérez-Fragoso, None;
N. Mejía-Domínguez, None; g. Ju�arez-Vega, None; A. Alfaro-Goldaracena, None; B. Alcal�a-Carmona, None;
G. Ju�arez-Vega, None; F. Cassiano-Quezada, None; D. G�omez-Martín, None.

Figure 3. Correlation matrix showing the statistically significant correlations between the ubiquitin ligases and the inflammatory parameters of
patients with idiopathic inflammatory myopathies
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Background/Purpose: Patients with comorbidities and active rheumatic disease have increased morbidity and hospitaliza-
tion following SARS-CoV-2 infection. While vaccination has decreased this, many unknown factors still influence COVID-19
vaccine hesitancy. The data on predictors of vaccine hesitancy is regional and scarce. We aimed to analyze the factors
influencing vaccine hesitancy in 2022 and compare them with those in 2021 through multicentre international e-surveys
(The COVID-19 Vaccination in Autoimmune Diseases Studies - COVAD study 1 and 2).

Methods: COVAD 1 and 2 are multi-centre international e-survey with 152 collaborators in 106 countries including patients
with idiopathic inflammatory myopathies (IIM), autoimmune rheumatic diseases (AIRDs), other autoimmune diseases (AIDs),
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and healthy controls (HCs) conducted in March-December 2021 and February-June 2022 (ongoing), respectively. Descrip-
tive and multivariable regression adjusting for age, gender, ethnicity, and stratified by country of residence was performed.

Results: Among the 18882 (2021) and 7666 complete responses (2022), and 3109 (16.5%) and 387 (5.1%) did not receive
any COVID-19 vaccine, respectively. The prevalence of vaccine hesitancy has decreased [OR 0.26 (0.24-0.3), p< 0.001].
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Among the 387 vaccine non-recipients in 2022, numbers were as follows: IIM 69 (17%), AIRDs 179 (46%), other AIDs
80 (20.6%), and HC 59 (15%). The reasons for vaccine hesitancy in 2022 included: doctor advising against it 47 (12%), don’t
believe in the science behind the vaccine 79 (21%), long-term safety concerns 152 (39%), awaiting more safety data
105 (27%), and not recommended due to recent infection 30 (7%).
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Compared to AIRDs and HCs, IIM patients were more disbelievers of the science behind the vaccine [OR 1.8 (1.08-3.2),
p=0.023 AIRDs, OR 4 (1.9-8.1), p< 0.001 HC], had more long-term safety concerns [OR 1.9 (1.2-2.9), p=0.001 AIRDs,
OR 5.4 (3-9.6), p< 0.001 HC] and had more doctors recommending against the vaccine [OR 12.9 (2.8-59), p< 0.001 HC]
(Figure 1).

Vaccine non-recipients had higher pain visual analog score (VAS) (p< 0.001), lower fatigue VAS (p=0.003), lower PRO-
MIS10a physical health (p< 0.001), and mental health scores (p=0.015) (Table 1).

The factors predicting vaccine hesitancy in regression were lower PROMIS10a global physical health score [OR 0.9
(0.8-0.97), p=0.014] and Caucasian ethnicity [OR 4.2 (1.7-10.3), p=0.001].

Compared to 2021, doctor’s advising against vaccination [OR 2.5 (1.8-3.6), p< 0.001] and long-term safety concerns
[OR 3.6 (2.9-4.6), p< 0.001] were more frequent causes of vaccine hesitancy overall whereas vaccine non-availability
[OR 0.05 (0.02-0.11), p< 0.001] and have scheduled the vaccination but not received [OR 0.1 (0.06-0.3), p< 0.001] were
less frequent causes in 2022 (Figure 2).

Conclusion: Overall, the prevalence of COVID-19 vaccine hesitancy has decreased. Long-term safety concerns and the
need for more safety data are now the major reasons for vaccine hesitancy. Caucasian ethnicity and lower physical health
scores are predictors of vaccine hesitancy. The increase in physicians recommending against vaccination calls for more phy-
sician awareness to mitigate vaccine hesitancy.
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Redx Pharma, Roivant, Sanofi, Topadur, Pfizer, Janssen, Medscape, Patent issued “mir-29 for the treatment of sys-
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Vila Health, Böhringer Ingelheim, Janssen, Galapagos, Chugai; J. Day, CSL; C. Toro Gutiérrez, AbbVie, Amgen, Bio-
pas, Bristol-Myers Squibb(BMS), Boehringer-Ingelheim, Janssen, Pfizer, Roche, Novartis; C. Caballero, None;
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J. Merayo-Chalico, Janssen, Sanofi; J. Pauling, None; C. Wincup, None; A. Gasparyan, None; V. Agarwal, None;
R. Aggarwal, Mallinckrodt, Bristol Myers Squibb, EMD Serono, Pfizer, Octapharma, CSL Behring, Q32, Kezar, Astra-
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Background/Purpose: Anti-transcriptional intermediary factor 1γ (anti-TIF 1γ) antibody is robustly linked with malignancy-
associated dermatomyositis (DM) in adults, but its specificity varies widely between series. TIF 1γ can act either as a tumor
promoter or suppressor and may act as an autoantigen.

To investigate the association between anti-TIF 1γ antibody positivity and the development of neoplasia.

Graph 1

3721



Methods: A retrospective chart review was conducted among patients with positive anti-TIF 1γ antibodies detected by
immunoblot from March 2019 to May 2022 in three tertiary hospitals. Demographic variables, creatine kinase (CK) values,
other autoantibodies, associated autoimmune diseases (AID) and existence or not of cancer diagnosis were analyzed. To
rule out malignancy, patients had to present a PET-CT scan without pathological findings or a chest computed tomography
scan, a gynecological study and a digestive study without alterations. A descriptive statistical analysis was performed.

Results: 31 patients with anti-TIF 1γ antibodies were analyzed, 80.6%women, with a mean age of 61.6 years (31-96 years).
The reason for requesting this antibody were: clinical features suggestive of DM in 12 patients (38.7%), muscle weakness in
9 (29%), interstitial lung disease (ILD) in 5 (16.1%), persistent elevation of CK elevation in 3 (9.7%), constitutional syndrome in
1 (3.2%) and antiphospholipid syndrome in 1 (3.2%). The mean time from symptoms onset to the detection of anti-TIF 1γ
was 13 months (0-60 months). Twenty two patients (70.9%) had an associated AID (graph 1). Five patients (16.1%) had
ILD with different patterns: usual interstitial pneumonia (n=2), nonspecific interstitial pneumonia (n=2) and cryptogenic orga-
nizing pneumonia (n=1). Only 11 (35.5%) had elevated CK levels at the time of antibody determination. Of our sample,
12 patients (38.7%) were diagnosed with cancer (graph 2). Of those, 9 (75%) had elevated CK levels and 8 (66.7%) had a
diagnosis of DM. None of the patients diagnosed with cancer had IDL. In 5 patients (41.7%), the diagnosis of cancer was
simultaneous with the diagnosis of anti-TIF 1γ antibodies; in 5 (41.7%), the diagnosis of the tumor preceded the finding of
the antibodies; in 2 (16.7%), the finding of the antibodies preceded that of the tumor. Two patients have newly been diag-
nosed (< 6 months); 30 month survival after cancer diagnosis in the other 10 was 10%. In 17 patients (54.8%) no malignancy
has been found so far in the annual cancer screening. In 2 patients (6.5%) no cancer screening was performed.

Conclusion: In our study, 61.5% of patients with DM and anti-TIF 1γ presented neoplasia, a prevalence similar to that estab-
lished in other series (60-80%). Furthermore, 22.2% of patients with antibodies and without DM were diagnosed with can-
cer, suggesting that anti-TIF 1γ antibodies could also be associated with neoplasia in patients without DM. Patients with
ILD did not present cancer, supporting the observation of previous studies in which the presence of ILD is a marker of low
risk for neoplasia in patients with DM. HyperCKemia might predict the association with neoplasia in patients with anti-TIF
1γ antibodies.

Graph 2

3722



Disclosure: M. Pavía Pascual, None; I. Jarque Canalias, None; J. Morell, None; J. Loarce Martos, None;
L. Montaño Tapia, None; O. Rusinovich, None; N. de la Torre-Rubio, None; M. Machattou, None; P. Navarro
Palomo, None; M. Barbadillo Mateos, None; M. Fernandez Castro, None; B. Garcia-Magallon, None; M. Godoy
Tundidor, None; C. Merino, None; J. SANZ SANZ, None; J. Andreu, None; J. Campos, None.

Abstract Number: 1882

Efficacy of Immune-apheresis in Patients with Inflammatory Myopathies:
A Case Series

Kastriot Kastrati1, Hanien Rajab2, Anna Rader2, Elisabeth Anna Aichner2, Thomas Karonitsch2, Hans-Peter Kiener2,
Michael Bonelli3, Daniel Aletaha4 and Helga Radner3, 1Division of Rheumatology, Vienna, Austria, 2Medical University
Vienna, Vienna, Austria, 3Division of Rheumatology, Department of Internal Medicine III, Medical University of Vienna,
Vienna, Austria, 4Medical University Vienna, Wien, Austria

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: (1856–1887) Muscle Biology, Myositis and Myopathies Poster II
Session Type: Poster Session D
Session Time: 1:00PM–3:00PM

Background/Purpose: Idiopathic inflammatory myopathies (IIM) comprise a heterogenous group of acquired autoimmune
diseases characterised by inflammation of muscle and affection of other organs, including lung and skin. Some cases of IIM
are non-responsive to conventional treatment with glucocorticoids and DMARDs requiring treatment escalation. Only limited
data on efficacy and safety of immune-apheresis (IA) in IIM patients exist. The aim of this study was to investigate the efficacy
and safety of IA in therapy-refractory IIM.

Methods: Patients with highly active IIM undergoing IA (either plasma-exchange or immunoadsorption) at the Medical Uni-
versity Vienna were included in this retrospective cohort study. Patient characteristics and clinical data including serum levels
of creatine kinase and concomitant medication were extracted from electronic medical records. As a primary endpoint, effi-
cacy of IA was evaluated four weeks after initiation of IA, calculating absolute and relative change of serum creatine-kinase
(CK)-values as well as changes in steroid dose. Secondary endpoints included absolute and relative changes of CK-values
at week 8 and week 12.

Results: From 2000 to 2021 25 IIM patients treated with IA were identified, 24 could be used for further analyses. Patient
characteristics at start of IA are shown in Table 1. Subtypes of IIM included dermatomyositis (DM 54.2%), polymyositis
(PM 8.3%), overlap-myositis (20.8%), immune-mediated-necrotising-myositis (IMNM 8.3%), and anti-synthetase syndrome
(ASS 8.3%). Patients received concomitant steroid therapy (91.7%) and DMARD therapy (62.5%).

Decrease in CK-values was observed in 21/24 patients (figure 1), with significant differences between baseline (970.5
[157.5; 3795.5]U/ml) and week 4 (347 [53.5; 962] U/l). Median [IQR] dose reduction of steroids between baseline and week
4 was 12.5 [0; 12.5] mg/day absolute and 25% [0%, 100%] relative. No differences were observed within patients of differ-
ent myositis subtypes. One patient died after 4 weeks; 14 patients could maintain with IA treatment until week 12. The CK-
values of week 8 and 12 decreased to respectively 322 [81; 461], 101 [57; 327] U/l. Absolute and relative changes in CK-
values from baseline until week 12 are displayed in table 1.

Conclusion: Immune-apheresis is associated with therapeutic benefit in refractory IIM, leading to decrease of CK-values
and steroid dose.
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Table 1: Cohort descriptives
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Background/Purpose: Idiopathic inflammatory myopathies (IIM) are a group of disorders in which autoimmune responses
produce a chronic state of inflammation resulting in degeneration of skeletal muscle structure and function. Our previous
work generated a robust model of inflammatory myositis by combining a mouse with impaired sarcolemmal membrane
repair synaptotagmin VII (SytVII)-/- with a mouse with a regulatory T cell deficiency FoxP3-/Y . The sarcolemmal membrane
repair response is a conserved response necessary to restore membrane integrity in myocytes in a variety of muscle dis-
eases. Previous work helped identify TRIM72/MG53 and dysferlin proteins as critical components of the membrane repair
process. Our current studies address if antibodies against TRIM72/MG53 contribute to the progression of myositis.

Figure 1: Individual response in CK-levels from baseline to week 12
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Methods: Levels of antibodies against repair proteins were measured in FoxP3-/Y/SytVII-/-mouse model and dermatomyo-
sitis and polymyositis patient serum samples with custom ELISA. Membrane repair function was determined using mechan-
ical glass bead wounding or multi-photon infrared laser microscopy to damage the cell membrane of muscle fibers and live
cell imaging to record the entry of fluorescent FM4-64 dye. We also measured membrane integrity in vivo through the use of
IgG immunostaining of muscle histology sections. Additionally, we injected exogenous antibodies against membrane repair
proteins into myositis mice and determined changes to the myositis phenotype in vivo.

Results: Our results identified novel autoantibodies against membrane repair proteins in IIM patient serum and that exogenous
antibodies against these proteins can compromise membrane repair in isolated healthy muscles. Moreover, the injection of anti-
bodies against membrane repair into adoptive transfer myositis mice demonstrated a significant enhancement of themyositis phe-
notype compared to normal IgG injections. The adoptive transfer of lymph nodes from our FoxP3-/y/SytVII-/- mice into a Rag1-/-

mouse background demonstrated that sarcolemmal repair is significantly compromised in distal skeletal muscle in the absence
of inflammation, suggesting that these antibodies are sufficient to compromise membrane repair. Additional studies show that
IIM patient serum with a high titer of TRIM72 antibodies can also compromise membrane repair in healthy muscle ex vivo.

Conclusion: These findings represent a novel mechanism in IIM whereby decreased sarcolemma integrity induces a vicious
cycle of aberrant antigen presentation that directly contributes to the pathophysiology of idiopathic immune myopathies.

Disclosure: S. Bruckner, None; K. Banford, None; h. Bulgart, None; K. mcElhanon, None; R. Aggarwal, Mallinck-
rodt, Bristol Myers Squibb, EMD Serono, Pfizer, Octapharma, CSL Behring, Q32, Kezar, AstraZeneca, Alexion, Argenx,
Boehringer Ingelheim, Corbus, Janssen, Kyverna, Roivant, AbbVie, Jubilant, Orphazyme, Genentech; C. Oddis, None;
N. Weisleder, TRIM-edicine, Myofinity, Casma Therapeutics, Nido Biosciences; W. Jarjour, None.
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Anti-TRIM72 Antibodies Enhance Skeletal Muscle Inflammation
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Background/Purpose: Racial disparities have been in noted in various autoimmune disorders. Indigenous North American
populations have higher prevalence and severity of a number of autoimmune disorders, but few studies have examined the
clinical characteristics of Idiopathic Inflammatory Myopathies (IIM) in Indigenous North American populations. We sought to
describe the clinical characteristics of IIM patients in the Alaska Native/American Indian (AN/AI) population in Alaska.

Methods: This study was approved by the Alaska Area IRB as expedited research with a waiver of consent. Tribal approval
was obtained from participating regional tribal health organizations. Potential cases were identified by a query of administra-
tive data from the electronic health records for International Classification of Diseases (ICD)-9 and ICD-10 codes possibly
identifying IIM during the period from 2012-2019. A detailed medical record abstraction was performed for each potential
case. Cases were required to be confirmed by a medical provider. Clinical characteristics are reported based on medical
record abstraction, including demographics, IIM subtype, organ involvement, serologies, and medications prescribed.

Results: A total of 42 people with IIM were identified. Of these, 12 had polymyositis (PM), 10 had dermatomyositis (DM),
6 had inclusion body myositis (IBM), and 7 had immune-mediated necrotizing myositis (IMNM). The mean age at IIM diagno-
sis was 54.1 years (standard deviation 16.8). IIM was more common in women (n=27, 64.3%) than men (n=15, 35.7%).
Cutaneous manifestations (n=12, 28.6%), dysphagia (n=11, 26.2%), arthritis (n=11, 26.2%), and Raynaud’s (n=7, 16.7%)
were some of the common clinical features. Interstitial lung disease (ILD) was noted in 6 patients (14.3%). Myositis specific
antibodies were noted in 13 patients (30.1%). The most common disease-modifying anti-rheumatic drugs (DMARDs) ever
prescribed included methotrexate (n=23), azathioprine (n=18), intravenous immunoglobulin (IVIG) (n=16), hydroxychloro-
quine (n=15), mycophenolate mofetil (n=11), and rituximab (n=8).

Conclusion: This is first study to describe clinical characteristics of IIM in AN/AI people in Alaska. Consistent with other data,
PM and DM were the main IIM subtypes observed. However, IMNM was noted be more frequent compared to other popu-
lations. Cutaneous manifestations, dysphagia, arthritis, Raynaud’s, and ILD were commonly observed clinical
manifestations.

Disclosure: V. Mehta, None; E. Ferucci, None.
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Background/Purpose:Muscle involvement in systemic sclerosis (SSc) has been shown to be heterogeneous. Histopatho-
logical pattern seems to be associated with prognosis, but studies evaluating the correlations between muscle involvement
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subtypes, clinical presentation and outcomes are scarce. The aim of this study was to evaluate the prognostic value of his-
topathological muscular type in SSc.

Methods: We conducted a retrospective multicenter study involving scleroderma patients who underwent muscle biopsy.
Patients’ clinical data were collected and a centralized histopathological assessment was carried out according to the European
Neuromuscular Centre (ENMC) recommendations. Patients with no further evaluation after muscular biopsy were excluded. Mus-
cular involvement was classified as fibrosing myopathy (FM, according to Paik, Arthritis Care Research 2017), overlap myositis
(OM, according to the Troyanov classification), or immune-mediated necrotizing myopathy (IMNM, according to the ENMC).

Results: Fifty-five scleroderma patients (41 women, 34 diffuse SSc) were included. Mean age at muscle biopsy was
48.6 years (± 14.6). ANA were positive in 53 patients (96.4%) (anti-topoisomerase 1 : 20, anti-PmScl : 6). Forty-six patients
(83.6%) had muscular symptoms, 59.6% had elevated CK (742±1031 UI/L). Other SSc manifestations included interstitial
lung disease (ILD) (74.5%), pulmonary arterial hypertension (PAH) (13%), cardiac involvement (40%), and renal crisis
(12.7%). During follow-up (76.5±59 months), an immunosuppressive or immunomodulating treatment was introduced in
48 patients. Improvement in muscular symptoms or CK was observed in 69.2% of patients. Sixteen patients died, 75.6%
of patients were alive 5 years after muscular biopsy.

FM was fond in 28 patients (51%), OM in 13 patients (23.6%), and IMNM in 14 patients (25.4%). Compared to the OM
group, patients in the FM group were more often positive for anti-topoisomerase 1 antibodies (53.6% vs 7.7%, p< 0.05)
but less frequently positive for anti-PmScl antibodies (3.6% vs 30.8%, p< 0.05). CK level was higher in the IMNM group
(1378±1250 UI/L) than in the FM group (448±510, p< 0.05) and in the OM group (713±1385, p< 0.05). Prevalence of ILD,
PAH, renal crisis and cardiac involvement was not significantly different between the three groups. Patients in the FM group
more often had a history of immunosuppressive treatment before the muscle biopsy, but were less frequently treated there-
after. Muscular outcomes and 5-year survival did not significantly differ between the three groups.

Conclusion: This study found three different patterns of muscle involvement among 55 scleroderma patients. FM was asso-
ciated with anti-topoisomerase 1 antibodies, OM with anti-PmScl antibodies, whereas IMNM was associated with a higher
level of CK. We did not find any significant difference in 5-year mortality or muscular outcome according to histological pat-
tern, while patients with OM or IMNM pattern were more aggressively treated.

Disclosure: N. Le Gouellec, None; L. Zaidan, None; E. Hachulla, GlaxoSmithKline, Johnson & Johnson, Roche-Chu-
gai, CSL Behring, Bayer, Boehringer Ingelheim, Sanofi-Genzyme; N. Dognon, None; R. Dhote, None; S. Riviere,
None; Y. Uzunhan, None; L. Mouthon, None; J. Authier, None.
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Background/Purpose: Statin-induced immune mediated necrotizing myopathy (IMNM) is a recently identified autoimmune
condition associated with anti-3-hydroxy-3-methylglutaryl-CoA reductase (HMGCR) antibodies, characterized by progres-
sive muscle weakness leading to severe disability.

Table 1: General features of 15 patients diagnosed with HMGCR positive immune-mediated necrotizing myopathy.
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Muscle biopsy shows presence of necrotic fibers, p62 aggregation, presence of the membrane attack complex (MAC) and
expression of major histocompatibility complex (MHC) class I.

Treatment includes glucocorticoids in combination with other immunosuppressive drugs.

Intravenous immunoglobulins (IVIG) have also proved to be effective in the treatment of IMNM.

Our aim was to compare the outcome of IMNM between patients treated with glucocorticoid-free protocols and patients
receiving glucocorticoids and to assess the usefulness of a second muscle biopsy in the follow up.

Methods: Patients consecutively diagnosed with statin-induced IMNM at Karolinska University Hospital from January 2018
to November 2021 were included in this study. Clinical data were extracted retrospectively from SweMyoNet (Swedish myo-
sitis network register).

IMNM was diagnosed according to the definition of the European Neuromuscular International Workshop 2016. Remission
was defined as no disease activity by expert physicians. In patients with significant comorbidities, through shared decision
between the physician and the patient, a steroid-free regime was agreed.

All patients underwent a first biopsy prior to the start of the treatment and the second biopsy was performed after 3-28
months. Percutaneous conchotome was used as biopsy method. Muscle samples were obtained from tibialis anterior and
second biopsy was performed in the contralateral side. Samples were stained for Hematoxylin-eosin, MHC class I, p62
and MAC. Muscle biopsies were examined by a single muscle pathologist.

Results: We included 15 anti-HMGCR positive patients. Main features of the patients are shown in TABLE 1.

3 patients received a glucocorticoid-free regimen based on MTX in combination with IVIG.

The rest (n=12) received treatment with glucocorticoids in combination with MTX and/or IVIG.

Table 2: Main features of muscle biopsy before and after treatment in 15 patients with HMGCR positive immune-mediated necrotizing myopathy.
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13 of 15 patients achieved clinical remission after a mean time of 5.5 ± 2.7 months.

All 3 patients who did not receive glucocorticoids achieved remission after a median of 3.5 months.

There were no statistically significant differences regarding the time to remission or CK normalization between both groups.

All patients underwent a first muscle biopsy. Thirteen patients also underwent a second muscle biopsy after treatment. One
of the biopsies was reported as non-conclusive.

Main data of muscle biopsies can be seen in TABLE 2.

In the first biopsy, all patients had presence of necrotic fibers and expression of MHC-I in muscle fibers. There was also pos-
itivity in most cases for p62 and MAC in the muscle fibers.

Regarding the second biopsy findings, no sign of muscle fiber necrosis was found in any patient. MHC-I and p62 and MAC
expression was lower in the second biopsy.

Conclusion: In IMNM, treatment with protocols based on the use of IVIG without glucocorticoids might be an option for
selected patients.Performing a control biopsy during the follow-up can be useful to monitor the response to the treatment.

Disclosure: D. Martínez-L�opez, None; P. Szcz � sny, None; I. Nennesmo, None;K. Gheorghe, None; A. Notarnicola,
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Background/Purpose: JAK inhibitors have been reported to be a promising treatment for dermatomyositis, an idiopathic
inflammatory myopathy. However, the FDA recently added a black box label warning for all JAK inhibitors due to reports indi-
cating increased risk of cardiovascular events, strokes, and cancer. Given these new safety concerns, this study leverages a
large North American myositis registry to investigate safety and efficacy outcomes in dermatomyositis patients treated with
JAK inhibitors.

Methods: We conducted a retrospective study of adult IIM patients meeting ACR/EULAR criteria for dermatomyositis who
have ever received a JAK-inhibitor, tofacitinib, for treatment. We also included a convenience sample of 20 disease controls
on alternative immunosuppressive monotherapy to compare safety and efficacy. Each patient chart was reviewed to identify
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clinical phenotypes and adverse events including cardiovascular events, stroke, cancer and blood clots. Response to treat-
ment was evaluated from clinician recorded muscle strength as defined by the Manual Muscle Testing 8 (MMT-8) score and
skin activity as defined by the Cutaneous Disease Area and Severity Index (CDASI) before and after treatment. Differences in
clinical characteristics of dermatomyositis patients on tofacitinib vs. alternative monotherapy were assessed by student’s t-
test and Fischer’s exact test.
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Results:Of the 1800 patients meeting ACR/EULAR criteria for IIM, we identified 47 patients with dermatomyositis ever on tofa-
citinib. The dermatomyositis patients on tofacitinib were younger (53 ± 13 vs 61 ± 12 years, p=0.02) and had a shorter duration
of therapy (24 ± 19 vs 53 ± 39months, p=0.004) compared to disease controls. Both groups had a similar clinical phenotype of
ever skin, muscle, joint, and lung involvement (see Table 1). The most common myositis antibodies in both groups were anti-
PM-Scl and anti-TIF-1. MMT-8 at initiation of therapy was 147.9 ± 4.4 in those on tofacitinib vs. 147.9 ± 3.8 in the control group
(p=0.96). CDASI at initiation of initiation of therapy was 9.7 ± 6.2 in those on tofacitinib vs. 7.5 ± 7.6 in the control group (p=0.53).
In the tofacitinib group, there was a statistically significant difference in CDASI before and after treatment (p=0.02).

Both groups had similar medical histories for clots (1% vs 0% control, p= 1.00), cardiovascular events (10% vs 5% control,
p=0.23), and cancer (15% vs 10% control, p=0.71) prior to starting therapy. After a mean duration of therapy of 24 months in
the tofacitinib group, there was no significant difference in adverse events with the control group, including cardiovascular
outcomes (6% vs 5% control, p= 1.00), strokes (0% vs 0% control, p= 1.000), blood clots (6% vs 0% control, p= 0.55),
and cancer diagnosis (11% vs 0% control, p= 0.31).

Conclusion: Tofacitinib may be a valuable therapeutic option for patients with refractory skin predominant dermatomyositis.
This study did not show any increased risk of adverse events in comparison to other monotherapies. Limitations include a
limited convenience sample that is not controlled for age or duration of therapy. Larger observational studies with longer
follow-up time are needed to further assess the safety of tofacitinib in dermatomyositis.

Clinical characteristics of dermatomyositis patients on tofacitinib vs. alternative immunosuppressive monotherapy

Disclosure: S. Rangaswamy, None; L. Christopher-Stine, Janssen, Boehringer-Ingelheim, Mallinckroft, EMD-Ser-
ono, Allogene, ArgenX; J. Albayda, None; E. Tiniakou, horizon; C. Mecoli, Boehringer-Ingelheim; B. Adler, None;
E. Eline, None; W. Kelly, None; J. Paik, Pfizer Inc, Kezar Inc, Roivant, Argenx, Alexion Inc.
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Background/Purpose: The pathogenesis of OA often begins from an injury to articular cartilage, which establishes chronic,
low-grade inflammation principally mediated by IL-6 family cytokines that signal through the obligate receptor gp130; this
promotes matrix degradation leading to the destruction of cartilage. Currently, there are no agents that efficiently slow or
inhibit this process. Here, we unveil an advanced late pre-clinical candidate CX-011 that has significant, dose-dependent
effects on joint structure, function and pain via modulation of gp130.

Methods: Twenty-four purpose bred dogs were chosen for this study. All dogs underwent CT imaging of both knee joints
then general anesthesia and arthroscopic surgery to induce osteoarthritis (OA) by medial meniscal release. Dogs were
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allocated into four experimental groups (n=6). Injections were done four weeks post-operatively and again at 6 weeks after
initial injection. The three experimental groups given the test article received doses of 10 � g, 1 � g or 0.1 � g in a 0.5 mL vol-
ume. Knee joint CT imaging was repeated at 4 weeks and again at 16 weeks. Pain was mild throughout the study and was
scored using the Colorado Pain Scale (0- 3). Sixteen weeks after OA induction the dogs were sacrificed and both the oper-
ated and contralateral knee joints underwent detailed macroscopic assessments. MicroCT imaging of the knee joints was
conducted. H&E and safranin O stained tissue sections were produced for blinded OARSI histological scoring.

Results: Histological scoring was done using the OARSI method. In the highest dose (10 � g) group, there was highly signif-
icant chondroprotection (p = 0.012) as lesions were limited to superficial fibrillation and mild proteoglycan loss with minimal
alterations in the deeper tissues, while control and 0.1 � g treated dogs had larger, deeper more extensive cartilage loss with
widespread proteoglycan depletion and involvement of the subchondral plate indicating severe dysregulation of the synovial
environment and metabolism. In parallel, there was clear evidence that synovial inflammation and pathologic change in the
synovial membrane was significantly limited by the two highest dose rates (p = 0.016) of the test article. By co-registering
CT images from different time points, a dramatic, statistically significant reduction (p < 0.001) in medial compartment shape
alteration in dogs treated with the two highest dose levels of CX-011 compared to controls was observed. Finally, qualitative
scoring of lameness by was performed by trained observers on a daily basis. The two highest doses had significantly
reduced lameness, indicating lower pain levels with increasing test article concentration.

Conclusion: Taken together, these data suggest efficacy in controlling joint disease progression and its symptoms as well
as a good safety profile for CX-011. We have shown that the high 10 � g and medium 1 � g dose groups prevent some of
the most important pathophysiological changes promoting osteoarthritis progression. Notably, bone remodeling and shape
change is prevented. The current study has nominated the gp130 modulator CX-011 as an excellent candidate for clinical
progression as a disease modifying agent for OA with concurrent reduction in pain.

Disclosure: B. Van Handel, CarthroniX, Inc.; C. Flynn, None; E. Lamoure, None; N. Liu, None; J. Lu, None; N. Lane,
Amgen, GlaxoSmithKlein(GSK); M. Hurtig, None; D. Evseenko, CarthroniX Inc..
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Memorial Hospital, Taoyuan, Taiwan, 2Center for Artificial Intelligence in Medicine, Chang Gung Memorial Hospital,
Taoyuan, Taiwan, 3University of Nottingham, Nottingham, United Kingdom
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Background/Purpose: Gout is the most common inflammatory arthritis, and osteoarthritis is the leading cause of arthritis
globally. Gout and osteoarthritis frequently coexist in the same patient. However, the causal relationship between them
remains unclear. Hence, we undertook this bi-directional Menderlian Randomisation (MR) study to investigate possible
causal relationships between gout and osteoarthritis.
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Methods: This study collected the summary statistics from multiple datasets, including UK Biobank and Finn Biobank R6.
To estimate the causal effect and further explore the potential pathways between gout and osteoarthritis, we considered
four MR methods robust to weak instrumental variables (IVs), MR-RAPS, GRAPPLE, BESIDE-MR, and MR-PATH. These
four methods do not assume effect homogeneity and attempt to distinguish the biological causal pathways. Therefore, to
increase the credibility and validity of the research findings, we triangulated the evidence across two different strategies for
selecting data sources of exposure and outcome datasets (Table 1).

For IVs selection, we selected the single nucleotide polymorphisms(SNPs) with weak Linkage Disequilibrium(LD) at correla-
tion coefficient square R2< 0.001 and selection p-value around 10-5. We used the GRAPPLE, BESIDE-MR, and MR-PATH
as the sensitivity analysis methods compared to the MR-RAPS as the primary analysis.

Figure 1: The causal effect of the osteoarthritis on gout in univariate MR analysis. The mean effects, 95% confidence or credible intervals, and p-
values were contained. CI: confidence interval for MR-GENIUS, MR-RAPS, and GRAPPLE; credible interval for BESIDE-MR andMR-PATH. Mean:
the mean causal effect; p-value: p-value of the mean causal effect.

Table 1: Two strategies for using different datasets in the present MR study

Figure 2: The causal effect of gout on osteoarthritis in univariate MR analysis. The mean effects, 95% confidence or credible intervals, and p-values
were contained. CI: confidence interval for MR-GENIUS, MR-RAPS, and GRAPPLE; credible interval for BESIDE-MR and MR-PATH. Mean: the
mean causal effect; p-value: p-value of the mean causal effect.
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Results: For the causality between OA and gout, the GRAPPLE and MR-RAPS methods showed the significant causal
effects of OA on gout in both strategies. In Figure 1, the mean of MR-RAPS in strategy 1 was 0.4145 (95% CI
0.1083-0.7207, p-value 0.008), and the mean in strategy 2 was 0.1081 (95% CI 0.0037-0.2125, p-value 0.0423). The mean
of GRAPPLE in strategy 1 was 0.4352 (95% CI 0.1267-0.7437, p-value 0.0057), and the mean in strategy 2 was 0.1134
(95% CI 0.0024-0.2243, p-value 0.0452). However, BESIDE-MR and MR-PATH both gave the 95% credible interval cover-
ing zero, with a wide range, especially for MR-PATH, and these did not provide sufficient information to determine the cau-
sality between OA and gout (Figures 1 and 2).

Conclusion: For the European population, we did not really find consistent results for the causality between OA and gout.
There is insufficient evidence to show that gout could affect osteoarthritis risk.

Disclosure: Y. Tsai, None; Y. Chang, None; C. Chen, None; M. Doherty, None; W. Zhang, None; C. Kuo, None.
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Background/Purpose: Intra-articular (IA) corticosteroid injection is recommended in refractory knee osteoarthritis patients.
However, 40-mg of triamcinolone IA every 3 months for 2 years reduces cartilage volume as compared to saline IA. The
objective of this study is to determine the non-inferiority of 10-mg versus 40-mg of triamcinolone acetonide (TA) for treatment
of pain in symptomatic knee osteoarthritis at week 12.

Methods: This was a double-blind, randomized, controlled trial conducted in 84 symptomatic knee osteoarthritis
patients. The 10-mg or 40-mg of TA were 1:1 randomized and injected to the affected knees. The primary outcome was
the 12-week difference from baseline in pain visual analog scale (pVAS: 0-10) with a pre-specified lower margin for non-
inferiority of 1cm. Modified Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC), EuroQol Group
5 Dimensions (EQ5D), Knee Injuries and Osteoarthritis Outcome Score (KOOS) questionnaire, chair standing test, 20-m
walking time, and adverse events were recorded at baseline, at week 4, and week 12.

Results: The mean differences of pain VAS (95% confidence interval: CI) between the two groups at baseline and week
12 were 0.8 (-0.8, 2.4) with p of 0.002 for non-inferiority. There were no differences in pain reduction and quality of life
improvement between 10-mg and 40-mg groups. The mean differences (95%CI) of WOMAC, KOOS pain, EQ5D and
KOOS quality of life between baseline and week 12 were 0.4 (-1.1, 1.9). -8.7 (-21.3, 3.9), 1.3(-7.1, 9.6) and 1.8 (-11.5,
15.0), respectively.
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Flowchart of patients with symptomatic knee osteoarthritis through the study

Figure 2: Non-inferiority of intraarticular Triamcinolone 10 mg versus Triamcinolone 40 mg for the treatment of symptomatic knee osteoarthritis
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There were significant improvements in pain and quality of life between baseline and week 12 in both groups.

Conclusion: The 10 mg of TA is non inferior to 40 mg TA in improving pain in patients with symptomatic knee OA. Both
10 mg and 40 mg of TA significantly improved pain and quality of life in patients with symptomatic knee OA.

Disclosure: S. Chaiamnuay, None; K. Utamawatin, None; O. Phruetthiphat, None; R. Apinyankul, None.
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Background/Purpose: Recent RCTs demonstrated that TNFα inhibition has no effect on pain and MRI-detected synovitis
or bone marrow lesions in patients with erosive hand OA. However, the progression of bone erosions was reduced in a sub-
group of patients with more clinically swollen distal interphalangeal joints in one RCT. Consequently, it remains possible that
TNFα inhibition may have beneficial effects in specific subgroups of patients with a high inflammatory component. We aimed
to evaluate the efficacy and safety of a TNFα inhibitor, adalimumab (ADA), in a proof-of-concept study in patients with inflam-
matory OA of the knee.

Methods: OKINADA was a 52-week, randomized, double-blind, placebo-controlled, parallel-group study done at 11 sites
in Canada (NCT02471118). Eligible participants were adults with a diagnosis of OA of the index knee and classified accord-
ing to American College of Rheumatology criteria, including radiological evidence of OA (Kellgren-Lawrence grades 2 or 3),
with clinical signs of knee effusion. Subjects had persistent knee pain of ≥ one month duration with a pain score of ≥ 4 (0-10
NRS) in the index knee at screening and baseline despite conventional treatment with maximum tolerated acetaminophen
and/or non-steroidal anti-inflammatory drug. Patients were randomly assigned (1:1) to receive subcutaneous 40 mg ADA
every 2 weeks or placebo (PBO) to week 16. All patients then received open label ADA to week 32. Primary endpoint was
the Outcome Measures in Rheumatology and Osteoarthritis Research Society International set of responder criteria
(OMERACT-OARSI) at week 16. Secondary endpoints included: the Knee Injury and Osteoarthritis Outcome Score
(KOOS) for the domains of pain, activities of daily living (ADL), OA symptoms, sport and recreation function (SRF), and
knee-related quality of life (QoL), patient global assessment of disease status (PGAD), investigator global assessment of dis-
ease status (IGAD), and expanded Target Joint Assessment (TJA) score.

Results: A total of 58 patients were randomized (28 to PBO, 30 to ADA) and patients were well-matched for baseline char-
acteristics (Table). The primary endpoint was not met: OMERACT-OARSI combined (ADA: 9 [30.0%] vs PBO: 7 [25%],
p=0.90) (Figure 1). For KOOS pain, ≥20% improvement was noted in 11 (36.7%) ADA vs 7 (25.0%) PBO patients
(p=0.50), and ≥50% improvement in 5 (16.7%) ADA vs 6 (21.4%) PBO patients (p=0.90). There were no significant
treatment-group differences in baseline to 16-week change in continuous secondary endpoints (KOOS ADL-QoL-
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Symptoms-SRF, PGAD, IGAD, TJA, physical assessment of the target knee) or in lab markers (ESR, CRP) (Figure 2).
OMERACT-OARSI response increased to 53.3% (ITT) at week 32 in the group randomized to ADA. There were 9 with-
drawals (4 ADA, 5 PBO) to week 16 and 3 withdrawals between weeks 16-32 but no new safety signals were identified
and there were no serious adverse events.

Conclusion: Although the treatment was safe, short-term treatment with anti-TNFα therapy does not appear to provide clin-
ically meaningful improvements in OA symptoms though it remains possible that longer duration of treatment could be ben-
eficial. Analyses of structural endpoints will be reported when results are available.

Table. Baseline characteristics of patients randomized 1:1 to either adalimumab or placebo.

Figure 1. OMERACT-OARSI responses in patients with inflammatory knee osteoarthritis randomized 1:1 to adalimumab or placebo to week
16 and then all patients receiving open label adalimumab from 16-32 weeks. NRI non-responder imputation data AO as observed data
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Disclosure: W. Maksymowych, AbbVie, Boehringer-Ingelheim, Celgene, Eli Lilly, Galapagos, Janssen, Novartis, Pfi-
zer, UCB, CARE Arthritis Limited; L. Bessette, AbbVie/Abbott, Amgen, Bristol-Myers Squibb(BMS), Celgene, Eli Lilly,
Janssen, Novartis, Pfizer, Sanofi-Genzyme, UCB, Gilead, Merck/MSD, Organon, Roche; R. Lambert, Calyx, CARE
Arthritis, Image Analysis Group; A. Carapellucci, None; T. Appleton, AbbVie/Abbott, Amgen, AstraZeneca, Bristol-
Myers Squibb(BMS), Celgene, Fresenius Kabi, Gilead, Janssen, Merck/MSD, Novartis, Organon, Pfizer, Roche, UCB,
Sanofi-Genzyme.

Figure 2. Change in KOOS Pain and Function in patients with knee osteoarthritis randomized 1:1 to adalimumab or placebo to 16 weeks and then
all patients receiving open label adalimumab from 16-32 weeks.
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Background/Purpose: To determine whether Genicular Nerve Block (GNB) is an efficacious treatment for patients with
knee osteoarthritis (OA)

Methods: Adults with symptomatic knee OA for greater than 3 months were invited to participate. Patients were random-
ised into two groups. Under ultrasound guidance subjects in the treatment arm received 5.7 mg (1 ml) of celestone and
3 mls of 0.5% of bupivacaine infiltrated around three genicular nerves, with subjects in the placebo receiving three 1 ml nor-
mal saline injections. Participants were followed up for 3 months with primary outcome measures being pain, stiffness and
disability measured on the Western Ontario and McMaster Universities Arthritis index (WOMAC) score, and pain measured
by a 100-point Visual Analogue Scale (VAS) measured at baseline,2, 4, 8 and 12 weeks. Secondary outcome measures
included patient satisfaction measured using the Global Perceived Effect (GPES) score and the Intermittent and Constant
Osteoarthritis Pain Score (knee version).

Results: All mean scores showed clinical and statistical improvement in the treatment arm at all time points compared to
baseline. Of the primary outcome measures, the WOMAC score improved from a baseline of 55 (CI 49-61) to
33 (CI 27-39) at week 2, 34 (CI 28-40) at week 4, 39 (CI 33-45) at week 8 and 43 (CI 36-49) at week 12. The placebo group
showed a small (non-significant) placebo effect at each time interval. VAS scores showed similar improvements as did the
secondary outcome measures. All scores differed between the two groups at each time point, with improvement across
all weeks in the treatment arm compared with baseline and the placebo group. There were no reported adverse outcomes.

Conclusion: These results demonstrate that GNB is an efficacious treatment for knee pain from OA and is a useful alterna-
tive for the management of this condition.

Total WOMAC scores
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Background/Purpose: Prior studies indicate that mast cells are involved in chronic inflammation and that their activity in the syno-
vium may contribute to structural progression of osteoarthritis (OA), however the exact role of mast cells in OA remains unclear.
Antihistamines act by blocking histamine receptors, and further are found to have anti-inflammatory effects by stabilizing mast cell
membranes. Current reports describing antihistamine use in OA patients suggest that antihistamines may reduce development of
OA and lead to reduced risk of structural progression. The objective of this analysis was to investigate whether antihistamine use
during a two-year trial period was associated with differences in structural progression of OA, as compared with non-use.

Methods: This is a post-hoc analysis of two large phase III trials investigating oral salmon calcitonin in knee OA
(NCT00486434 and NCT00704847). To be eligible for study inclusion, patients had to meet the American College of Rheu-
matology (ACR) criteria for diagnosis of knee OA. The primary outcome measure was structural progression defined as the
change in minimum joint-space width measured by use of x-ray imaging from baseline to Year Two. In these trials, partici-
pants reported use of antihistamines, defined as medication coded with the ATC code R06A. In our study, we evaluated dif-
ferences between groups of participants who reported use of antihistamines, versus those who did not, over the 2-year
study period. Secondly, the duration of antihistamine use divided into categories of either no use, 1-49, 50-299 or
>300 days of use was investigated to evaluate exposure-response relationships. The effect of use of antihistamines was
evaluated using ANCOVA analysis adjusting for age, sex, BMI, and baseline JSW.

Results: Of a total study population of 2,206 participants, 1,485 completed the trial. Of these, 1,327 were non-users of anti-
histamines (mean age 64.4 years, 64.1% female, mean BMI 29.0 kg/m2) and 158 reported use of antihistamines of any

VAS scores
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duration during the trial (mean age 64.5 years, 75.2% female, mean BMI 28.1 kg/m2). Seventy-four participants reported
use of antihistamines of a duration between 1-49 days, 21 participants between 50-299 days, and 63 reported use of
300 days or more. As illustrated in Figure 1a, the mean JSW change from baseline in the group of non-users was
-0.32 mm (95% CI: -0.36 to -0.29), versus -0.19 mm (95%CI: -0.29 to -0.08, p=0.02 for difference) in the group of patients
reporting antihistamine use of any duration. A trend towards an association between duration of antihistamine use and
reductions in narrowing of JSW was observed (p for trend: 0.02, Figure 1b).

Conclusion: Use of antihistamines was associated with reduced structural progression in knee OA. Further research eval-
uating the role of antihistamines in OA is needed to further characterize this observation.

Disclosure: A. Bihlet, None;C.Miller, None; I. Byrjalsen, None;M. Karsdal, None; J. Andersen, None; T. Rao, None;
M. Baker, None.
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Background/Purpose: Knee osteoarthritis (OA) is a common joint disorder associated with pain, disability, and joint dam-
age. There is a large unmet need for safe and efficacious treatments for treatment of symptoms and structural modification.
Lorecivivint (LOR), an intra-articular (IA) CLK/DYRK inhibitor that modulates Wnt and inflammatory pathways, is in develop-
ment as a potential treatment for knee OA. The primary objective of this trial was to assess the safety and tolerability of
repeated 6-month dosing of LOR in a 104-week trial (OA-06, NCT03727022). Additionally, this trial sought to characterize
juxta-articular bone health using quantitative computed tomography (qCT) and regional bone health via dual energy x-ray
absorptiometry (DXA).

Methods: Participants with ACR-defined clinical and radiographic OA, aged 40-80, and Kellgren-Lawrence (KL) grades 2-3
were randomized 1:1 to receive IA injections of 2 mL 0.07 mg LOR or vehicle PBO at baseline, 24 weeks, 52 weeks, and
72 weeks (4 injections total). The trial was conducted in two 52-week phases, part A (baseline through week 52) and part
B (week 53 through week 104), with part A completers invited to part B. General safety was assessed by physical examina-
tions, clinical laboratory tests, collection of adverse events (AEs), and serious AEs (SAEs). Bone safety assessments included
qCT (standardized by use of a calibration phantom) to assess BMD in both target and non-target knee, bone and cartilage
biomarkers, and DXA to assess spine and hip BMD. Exploratory efficacy was assessed by patient-reported outcomes
(PROs). For bone imaging endpoints, change from baseline was estimated using baseline-adjusted ANCOVA.

Results: 101 participants (mean age 60.9±9.1 years, BMI 28.6±3.7 kg/m2, female 59.4%, KL2 52.5%) were enrolled.
77 participants completed part A and 53 completed part B. AE rates were similar between PBO and LOR, and no SAEs
were deemed related to treatment. There were no clinical signals for change in bone health, with no fractures, accelerated
OA, or osteoporosis observed in LOR or PBO. Observed target knee BMD values as assessed by qCT were similar between
LOR and PBO (Figure 1). There were no effects of repeated injection on rates of change in BMDs; the change from baseline
in BMD at Week 104 was -7.08 (12.34) mg/cm2 in LOR and -2.95 (8.65) mg/cm2 in PBO, (estimated difference -4.05 [95%

Figure 1. Total Target Knee BMD over 104 weeks

Table 1A and 1B
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CI -11.21, 3.11], not significant). Trends in target knee BMD in those with potentially higher risk of decreasing bone density,
female and age [65-80], showed no meaningful differences between LOR and PBO. There were no significant differences in
total hip or spine BMD between the LOR and placebo treatment groups.

Potential confounding factors included baseline imbalances in sex (PBO 68.0% vs. LOR 51.0% female), KL grade (PBO
62.0% vs LOR 42.1% KL 2), and site randomization. There were no meaningful differences in PRO changes between LOR
and PBO groups. A trial conduct limitation was the small number of qCT-enabled sites available in the US.

Conclusion: The incidence of AEs was similar between treatment groups and not affected by repeated injections of LOR.
Multiple injections of LOR over 2 years did not appear to lead to any bone health adverse effects locally around the knee
or regionally at spine or hip.

Disclosure: Y. Yazici, Amgen, Biosplice;C. Swearingen, Biosplice Therapeutics, Inc;H. Ghandehari, Biosplice Ther-
apeutics, Inc.; J. Britt, Biosplice Therapeutics; i. simsek, Biosplice Inc.; M. Fineman, None; S. Kennedy, Biosplice
Therapeutics, Inc; J. Tambiah, Biosplice Therapeutics Inc; N. Lane, Amgen, GlaxoSmithKlein(GSK).
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Background/Purpose: Increasing evidence indicates that osteoarthritis (OA) progression is mediated by low-grade syno-
vial inflammation (synovitis) that contributes to joint pain and stiffness, especially in knee OA (KOA). In addition, chronic
inflammatory responses are associated with dramatic shifts in tissue metabolism. The objective of this work is to explore
the metabolomic profiling in synovial tissue (ST) from OA patients and its association with pain.

Methods: Synovial tissue (ST) and synovial fluid (SF) samples were collected from patients with OA during knee replace-
ment. ST was snap-frozen for metabolomic analysis. The patients were interrogated about nociceptive and neuropathic pain
using WOMAC and the painDETECT questionnaires respectively. Nerve Growth Factor (NGF) was quantified in SF by
enzyme-linked immunosorbent assay (ELISA). A 600 MHz Bruker Avance III spectrometer 1H-NMR was used to acquire
NMR spectra of ST samples. Software Chenomx NMR suite 8.5 professional was used for metabolite identification and
quantification. The samples were normalized by volume/weight and the concentrations were reported in � M. Metaboanalyst
5.0, SPSS v26, and R studio were used for statistical analysis.

Results: 23 male patients (average age: 68 years, standard deviation (SD) 6.59, average BMI 28.2, SD 3.9) were recruited.
At the time of the surgery, patients had a mean total WOMAC of 54.5 (SD, 18.2), WOMAC pain of 11.63 (SD 13.55),
WOMAC stiffness of 4.7 (SD 1.6), WOMAC difficulty of 37.9 (SD 13.5), and painDETECT of 14.9 (SD 7.5). NGF levels in
SF had a mean of 34 (SD 14.5) ng/mL. 47.8% of patients were classified as low pain (WOMAC pain ≤10) and 52.2% as high
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pain (WOMAC pain >10). For neuropathic pain, 37.5% were classified as unlikely (PainDETECT ≤12), and 62.5% likely
(PainDETECT >12). NGF from SF was positive correlated with painDETECT (r=0.60, p=0.030) but not with WOMAC pain
(r=0.21, p=0.35). Several metabolites, including creatine phosphate, glycine and tyrosine had a positive correlation with
painDETECT, and acetoacetate had a negative correlation. Dimethylamine, proline, tryptophan and valine correlated posi-
tively and threonine negatively with WOMAC pain. The orthogonal partial least square discriminant analysis (OPLS/DA)
showed a good separation of patients for painDETECT and WOMAC pain Phenylalanine and tyrosine metabolism, and phe-
nylalanine, tyrosine and tryptophan biosynthesis were enriched metabolic pathways in patients with likely neuropathic pain
(Figure 1), while pirimidine and tryptophan metabolism contributed to the discrimination between low and high WOMAC pain
(Figure 2).

Conclusion: Neuropathic and nociceptive pain showed a different association with metabolomic profiling in tissue with
OA. NGF in SF was associated only to neuropathic pain. Several metabolites differentially correlated with WOMAC and

Figure 2. Metabolomic profiling discriminates patients with high and low nocioceptive pain. A) OPLS-DA between low pain versus high WOMAC
pain shows a clear separation between groups with good predictive performance (Q2=0.256); B) Uridine, tryptophan and trimethylamine were the
metabolites with higher VIP score; C) Enrichment pathways showed that pirimidine and tryptophan metabolism contribute to the discrimination
between low and high WOMAC pain

Figure 1. Metabolomic profiling discriminates patients with likely and unlikely neuropathic pain. A) OPLS-DA according to painDETECT classifica-
tion showed a clear separation between groups with good predictive performance (Q2=0.102); B) Phenylalanine, tyrosine and serine were the
3 metabolites with higher VIP score; C) Enrichment pathways showed that phenylalanine and tyrosine metabolism are higher in patients with likely
neurpatic pain according to painDETECT.
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painDETECT suggesting different metabolic pathways involved in knee OA pain. Further studies are needed to determine
whether metabolomic profiling of synovial tissue can identify new therapeutic targets for pain of OA.

Disclosure: J. Murillo Saich, None; R. Coras, None; R. Meyer, None; N. Lane, Amgen, GlaxoSmithKlein(GSK);
M. Guma, Pfizer, Novartis, Gilead, Sonoma Bio, Genentech.
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Background/Purpose: Whole grains, particularly wheat, are an important source of dietary fiber in the US. By providing a
fermentable source, whole grains can modify the gut microbiome preventing and improving dysbiosis, and have been
reported to protect against chronic disease, including incident symptomatic OA and worsening knee pain.

Alkylresorcinol (AR) (1,3-dihydroxy-5-n-alkylbenzene) is a phenolic lipid with five homologues (C17:0, C19:0, C21:0, C23:0,
C25:0) found in high amounts in most whole grains. Plasma AR concentrations remain stable up to 3.9 years, making it a
good biomarker of long-term whole grain intake. Biomarkers, as a proxy of dietary intake, can overcome misclassification
of dietary exposure base on self-reported dietary intake.

We examined whether fasting AR levels of the predominant AR homologues (C19:0, C21:0), as well as the sum of C17:0
through C25:0, were associated with the development of OA.

Methods: Participants from the Multicenter Osteoarthritis study (MOST) at risk of developing or with knee OA were studied.
Knee x-rays and knee symptoms were assessed at baseline and through a 60-month follow-up period. Aliquots of plasma
stored at -80� C from the baseline visit were analyzed for AR homologues and total AR using an established (UPLC-QTOF-
MS) method.

We carried out two nested case-control studies using risk-set sampling, one for incident radiographic OA (new onset KL >=
grade 2) and one for incident symptomatic OA (combination of knee pain on most days + radiographic OA) and examined
the relationship between baseline plasma ARs and incident OA at 60 months. Given individual’s changing diets, we also
tested baseline AR levels with 30-month OA outcomes.

Multivariable conditional logistic regression with covariates including age, sex, BMI, physical activity (using PASE 39), isoki-
netic quadriceps strength, smoking status, depressive symptoms (using CES-D scale), self-reported race, clinic site, diabe-
tes and knee injury history was performed to examine the association of baseline AR levels with incident OA outcomes up to
60 months. Sensitivity analysis limiting incidence to 30-month follow-up was also performed.
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Results: There were similar numbers with incident x-ray OA and incident symptomatic OA (Table 1). No associations of
baseline AR levels with 60-month outcomes were noted (figures 1a and 1b). However, we found a significant association
between the AR sum (AR C17:0 through AR C25:0) levels and radiographic OA but not symptomatic OA at 30 months
(Table 2). For each AR homologue, high levels protected against later radiographic OA (Table 2).

Conclusion: AR levels were not associated with incident OA up to 60 months; however, we found a significant association
between AR sum and radiographic knee OA at 30 months. Our data suggests that increased whole grain fiber intake may
lower the risk of OA. More evidence is necessary to clarify the association between fiber intake and OA outcomes.
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Disclosure: J. Zertuche, None; G. Rabasa, None; A. Lichtenstein, None; N. Matthan, None; M. Nevitt, None;
J. Torner, None; C. Lewis, None; D. Misra, None; D. Felson, None.
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Background/Purpose: Adults with knee osteoarthritis (OA) are thought to have elevated levels of sedentary behavior (SB).
The Sedentary Behavior Research Network defines SB as total time spent seated or lying during waking hours at < 1.5 met-
abolic equivalents (METs), with 1 MET being the amount of energy spent sitting at rest. SB is important to accurately
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measure, given its role as a risk factor for pain and functional limitation in adults with knee OA, and its recent inclusion in pub-
lic health guidelines. Traditionally, SB has been measured via self-report, with responses ranging from 5-11 hours/day; how-
ever, the accuracy of self-report is questionable due potential recall bias, i.e., from long durations of SB. When SB has been
measured objectively, the monitors used were unable to differentiate between sitting and standing, a key part of defining
SB. Fortunately, recent innovations in activity monitoring technology can now measure body position and METs, allowing
for a more exact measure of SB time. Therefore, the purpose of this study is to provide a preliminary estimate of SB mea-
sured by activity monitoring devices in men and women with knee OA.

Methods:We included participants from an ongoing randomized clinical trial called Delaware Physical Exercise and Activity
in Knee osteoarthritis (PEAK). Delaware PEAK included adults who met National Institute for Health and Care Excellence
(NICE) criteria for knee OA (age ≥ 45 years, activity limiting knee pain, and morning stiffness < 30 min), spent < 60 min/week
performing regular exercise, and did not have a scheduled knee replacement. All participants with ≥ 5 valid days of wear time
for both the thigh-worn activPAL (figure) and waist-worn Actigraph GT3X monitor were included in our analysis. We defined
a valid day as wearing the activPAL for 24 hours and the Actigraph for ≥ 10 hours while awake. We used the activPAL to
classify body position as seated/lying, standing, or walking, and the Actigraph to classify a behavior as ≥ or < 1.5 METs.
Using SAS, R software, and the Sojourn package we calculated the total time and percent of waking hours in SB, outlined
as time sitting or lying at < 1.5 METs and not including sleep. Means and standard deviations were calculated for the entire
sample and for each gender (women and men).

Results: 30 participants (59.7 ± 8.0 years, 77% women, 77% white) with knee OA completed their baseline measurements
resulting in an average of 11.2 ± 3.6 hours/day of SB, equating to 70.4 ± 22.5% of waking hours. In general, men tended to

Figure. activePAL Monitor

Table. Summary of sedentary behaviors among N = 30 adults with knee OA
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have more absolute SB time than women. However, men and women spent a similar percentage of their waking hours in SB
(Table).

Conclusion:We used a novel method that combined the activPAL and Actigraph monitor’s data to objectively measure SB
in a small cohort of adults with knee OA. Our preliminary estimates of SB are on the high end of earlier values estimated from
self-reports, e.g., 11.2 vs 5-11 hours/day, respectively. Furthermore, men tended to be more sedentary than women in
absolute time, however, were similar as a percentage of total waking hours.

Disclosure: T. Bye, None; D. Voinier, None; J. Jakiela, None; J. Aily, None; D. White, None.
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Background/Purpose: Knee osteoarthritis (OA) is a heterogeneous disease characterized by a variety of clinical and molec-
ular phenotypes. However, we do not yet have robust biomarkers to distinguish/predict these phenotypes. We previously
published a pilot analysis of baseline peripheral blood cell DNA methylation patterns as biomarkers of future radiographic
progression which was defined as an increase of ≥1 Kellgren-Lawrence Grade in the index between two visits. In the current
study, we expand upon this methodology and apply it to the Johnston County Osteoarthritis Project (JoCoOA), targeting
specific epigenetic regions for model development.

Methods: Buffy coat DNA was obtained from the JoCoOA (n=139) from a single time point prior to radiographic progression
(5.6±1.1[mean±S.D.] years before progression). Demographic variables including age, race, gender and body mass index
were also obtained and used in model development. DNA (500ng) was bisulfite treated, amplified and pyrosequenced. Pyr-
osequencing primers were designed to target regions around specific CpGs that were most useful for predicting progres-
sion in a previous array-based modeling study, allowing for quantification of regional DNA methylation changes that may
be significant in predictive modeling. Data were divided into training (70%) and testing sets (30%) and generalized linear
models (GLMs) were used for feature selection. Parsimonious models were applied to training and test set by including
DNA methylation sites and covariates that had a p-value< 0.1 in initial model development.

Results: Baseline buffy coat DNA methylation patterns accurately predicted future radiographic progression of OA
(AUC=0.80±0.010, accuracy=0.72±0.012 mean±standard error of mean [SEM], Table 1). Interestingly, the inclusion of
demographic characteristics altered model performance. Specifically, inclusion of race increased the predictive capabilities
of models (0.85±0.008 vs 0.80±0.010). Parsimonious models including only race and the top 3 CpG sites selected during
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full development had significantly higher predictive capabilities compared to models developed on all CpGs and demo-
graphic variables (accuracy p-value=0.00065).

Conclusion: Herein, we evaluated the predictive capability of peripheral blood-based DNA methylation models for radio-
graphic OA progression in the JoCoOA. Future work should focus on evaluating differential DNA methylation of individual
peripheral blood immune cell populations in individuals with knee OA.

Disclosure: C. Dunn, None; C. Velasco, None; L. Schlupp, None; E. Prinz, None; V. Izda, None; L. Arbeeva, None;
Y. Golightly, None; A. Nelson, None; M. Jeffries, None.
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Yusuf Yazici1, Christopher Swearingen2, Heli Ghandehari3, Victor Lopez4, ismail simsek5, Mark Fineman6, Sarah
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Background/Purpose: Knee osteoarthritis (OA) is a common joint disorder associated with pain, disability, and joint dam-
age. There remains a large unmet need for treatments that are safe and efficacious for treatment of signs and symptoms
and structure modification. Lorecivivint (LOR), a novel intra-articular (IA) CLK/DYRK inhibitor that modulates Wnt and inflam-
matory pathways, appeared safe and demonstrated patient-reported outcome (PRO) pain and function improvements com-
pared with placebo (PBO) in a Phase 2b knee OA trial (Yazici et al. OAC 2021). The safety and efficacy of 0.07 mg LOR was
evaluated in a Phase 3 28-week trial (OA-10, NCT04385303) utilizing PROs.

Methods: Participants with ACR-defined (clinical and radiographic) knee OA, Kellgren-Lawrence (KL) grades 2-3, and Pain
Numeric Rating Scale (NRS) [0-10] ≥4 and ≤8 in the target knee and < 4 in the contralateral knee, were randomized 1:1 to
receive a single IA injection of 2 mL 0.07 mg LOR or vehicle PBO. A portion of the trial was enrolled concurrently with OA-11,

Model performance characteristics
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a 56-week trial evaluating PRO and radiographic outcomes, utilizing a pre-screening protocol (OA-15) such that participants
who met PRO criteria for both trials but had a baseline medial joint space width (mJSW) outside the 1.5-4 mm range (inclusion
criteria for OA-11) were enrolled in OA-10. Primary endpoint was change from baseline in Pain NRS at week 12. Additional out-
comes included change from baseline in WOMAC Function [0-100], WOMAC Pain [0-100], and Patient Global Assessment
(PtGA)[0-100]. Adverse events (AEs) were collected through the trial period. Change from baseline was estimated using a
mixed-effects model for repeated measures with treatment group, week, treatment × week, and baseline as covariates.

Results: 498 participants (mean age 61.0±8.3 years, BMI 29.8±3.9 kg/m2, female 60.4%, KL2 60.4%, 67.9% bilaterally
symptomatic) were randomized and 454 completed The trial did not meet its primary endpoint of change from baseline at
week 12 in Pain NRS, LOR -2.24 ± 2.21 vs. PBO -2.20 ± 2.32, NS, in the Full Analysis Set (FAS). There were no meaningful
treatment effects observed between LOR and PBO in any FAS PROs. Separation was seen in the KL2 subgroup for all
PROs, significant at various timepoints for Pain NRS and PtGA. Enrolled participants’ baseline mJSW distributions were
skewed towards lower mJSWs (56% mJSW < 3 mm). 164 AEs and 4 SAEs were reported in 91 and 4 LOR participants,
with 154 AEs and 1 SAE were reported in 85 and 1 PBO participants; no SAEs were deemed related to LOR.

Conclusion: LOR appeared safe and well tolerated but did not meet the primary or secondary endpoints in this trial. Efficacy
signals were identified in participants with less severe structural disease, suggesting earlier intervention may be more effec-
tive. This trial was conducted during the COVID pandemic, and while its impact was difficult to quantify, effects on activity
levels and pain PROs in knee OA patients have been reported (Larghi et al., Acta Biomed 2020; Endstrasser et al., ESSKA
2020). Future trials of LOR in knee OA will target less severe structural disease, as well as evaluating a higher dose
(0.23 mg LOR).

Disclosure: Y. Yazici, Amgen, Biosplice;C. Swearingen, Biosplice Therapeutics, Inc;H. Ghandehari, Biosplice Ther-
apeutics, Inc.; V. Lopez, None; i. simsek, Biosplice Inc.;M. Fineman, None; S. Kennedy, Biosplice Therapeutics, Inc;
J. Tambiah, Biosplice Therapeutics Inc; T. McAlindon, Biosplice Therapeutics, Inc, Remedium-Bio, Organogenesis,
Pfizer, Kolon Tissue Gene, Seikugaku.
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Background/Purpose: Knee osteoarthritis (OA) is an inflammatory disease, with a probable role for IL-1b. Calcium and
urate crystals may promote OA by activating the NLRP3 inflammasome to produce IL-1b. Colchicine is a well-tolerated
anti-inflammatory agent that inhibits the inflammasome and suppresses IL-1b. Studies examining the impact of colchicine
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on knee OA have yielded varying results, with some reporting pain relief, others improvement of inflammatory markers, and
none assessing synovial effusions. We report the interim, blinded results of our ongoing colchicine trial for knee OA.

Methods: CLOAK is a randomized, double-blind, placebo-controlled trial of colchicine (once daily for 3 months) (Figure 1).
We are enrolling subjects ≥ 40 years of age, with symptomatic knee OA, Kellgren-Lawrence grade 2 or 3 radiographs,
and willingness to forego other anti-inflammatory therapy during the trial. The primary outcome is the change in knee pain
by visual analog scale (VAS) after 3 months of treatment, comparing the colchicine and placebo groups. Secondary out-
comes include pre to post treatment Knee Injury and Osteoarthritis Outcome Score (KOOS), mean doses of analgesics
used, and changes in plasma and peripheral blood leukocyte inflammatory markers. Patients undergo knee ultrasound
(US) pre- and post-treatment to assess synovitis and effusion. We aspirate synovial fluid when appropriate, and will analyze
all available blood and synovial samples after study completion.

Results: To date, 715 potential subjects have been contacted, 82 screened, and 71 enrolled. Among 60 who have com-
pleted the study, 51.6% are male, 60% White, 30% Black, 3.3% Asian and 6.7% other, with mean BMI of 27.6 kg/m2 and
age of 66.8 years. The mean VAS pain score among all completing participants (subjects and controls combined) improved

Figure 1. Flow diagram of study plan.

Figure 2. Subject improvement in KOOS score from beginning to end of study, according to high or low baseline severity as measured by VAS and
KOOS scores and presence of synovial effusion.
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by 0.98 units in the index knee, and mean KOOS scores improved for symptoms, pain, activities of daily living (ADL), sports
activity, and quality of life (QOL). Overall 36 (60%) demonstrated VAS improvement (mean improvement 2.3) whereas
24 (40%) demonstrated no change or worsening. Overall, subjects whose VAS improved showed concordant improvement
in the KOOS: mean symptoms by 10.5, pain by 12.4, ADL by 14.8, sports activity by 5.8 and QOL by 11.4 units. The sub-
sets of patients with baseline VAS ≥6 and baseline KOOS ≤60 (i.e., more severe) showed significantly more 3-month KOOS
pain improvement, even with the blinded inclusion of placebo (Figure 2). All underwent US at baseline and 3 months. Among
36 patients with VAS improvement over 3 months, 6 had baseline synovial effusions ≥4 mm (in longitudinal and transverse
views) and 5 of these effusions were smaller on US post-treatment and one remained stable.

Conclusion: The results of this blinded analysis are consistent with a potential benefit of colchicine for pain, function and
effusion in subjects not taking other anti-inflammatory agents. Enrollment is ongoing and the study will be unblinded and fully
analyzed after completion.

Disclosure: J. Samuels, None; M. Pillinger, Horizon Therapeutics, Sobi, Fortress Bioscience, Hikma; M. Toprover,
Horizon Pharma; S. Krasnokutsky Samuels, None; A. Patil, None; F. Bomfim, None; R. La Rocca Vieira, None;
D. Wei, None; S. Catron, None; M. coronel, None; A. Kim, None; S. Moussavi, None.
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Background/Purpose: Change in radiographic joint space width (JSW) is used as a surrogate for cartilage loss and recog-
nized by regulatory bodies as a measure of structural modification in DMOAD trials. However, both a reduction in cartilage
thickness and meniscal integrity are inferred from a reduction in JSW. JSW measurement may be measured at any position
in either the medial or lateral compartment. Often, the minimum JSW (minJSW) is measured because it is easily defined.
However, the position of this minimum in the compartment can change between timepoints in a longitudinal study. Although
the use of software can more reproducibly measure JSW at an arbitrary fixed position with greater sensitivity to change [1],
the minJSW has persisted as a structural quantitative OAmeasure. More recently, minJSW has been used in the definition of
Rapidly Progressing OA (RPOA1) in anti-NGF pharmaceutical trials.

We aimed to determine (i) the most common position for radiographic minJSW measurement in the medial compartment;
(ii) the relative contributions of the average meniscal height and cartilage thickness at that position measured from 3D MR
images; and (iii) how this compares to a fixed position medial JSW at the x=0.225 position [1] on a unit scale across the femur.

Methods:We used all 5,563 baseline knee images from the OAI that had minJSWmeasures to determine the median posi-
tion of minJSW in the medial compartment for various Kellgren-Lawrence Grades (KLG) and OARSI JSN Grades. We per-
formed careful manual segmentation of the meniscus and cartilage on a convenience set of 179 baseline OAI MRI DESS-
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we images, randomly chosen to provide representative samples of KL0/1, KL2 and KL3 grades. The medial tibial plateau of
a mean 3D statistical shape model (SSM) of the knee was divided into 0.025-width anterior-posterior strips. These strips
were projected from the mean SSM to each of the 179 3D knee examples and the relative contributions of meniscal height
and cartilage to the total femur-tibia inter-bone distance were computed along each strip. A nearest strip was chosen to cor-
respond with the median position of minJSW and compared with the strip at x=0.225.

Results: Median medial compartment minJSW was found at the 0.119 position, this was consistent between KL0/1 and
KL2/3 groups (Figure 1). The strip centered on x=0.125 was chosen to represent this position. Relative contributions of
meniscus height and cartilage thickness to the inter-bone distance for the 0.125 and 0.225 positions are shown in
Figure 2 and Table 1.

Figure 1: Histogram of positions of minJSW for KL0/1 and KL2/3 groups
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Conclusion: At the minJSW position (x=0.125), changes in meniscal height account for almost all of the differences
between KLG and JSN groups, though cartilage does decrease significantly in the JSN2 group. At the 0.225 position, there
is little difference in meniscal height at any stage of the disease, cartilage changes dominate the differences between all
groups. While minJSW may be a useful measure of OA disease state, it is primarily a surrogate of meniscal and not cartilage
changes, in contrast to the fixed position JSW measurements in the centre of the medial compartment, which better repre-
sents changes in the cartilage.[1] Wirth, W. et al (2013). O&C 21(1), 117–125.

Figure 2: Meniscal height, femoral cartilage thickness and tibial cartilage thickness in mm for different KLG and OARSI JSN at x=0.125 and
x=0.225 positions.

Table 1: Meniscal height, femoral cartilage thickness and tibial cartilage thickness in mm for different KLG and OARSI JSN at x=0.125 and
x=0.225 positions.
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Structural Severity in Knee Osteoarthritis Impacts Treatment Response:
A Post Hoc Pooled Analysis of Lorecivivint Clinical Trials

Yusuf Yazici1, Christopher Swearingen2, Heli Ghandehari3, ismail simsek4, Sarah Kennedy5, Jeyanesh Tambiah6 and
Timothy McAlindon7, 1New York University School of Medicine, La Jolla, CA, 2Samumed LLC, San Diego, CA, 3Biosplice
Therapeutics, Inc., San Diego, CA, 4Alpine Immunesciences, San Diego, CA, 5Biosplice Therapeutics, Inc, San Diego, CA,
6Biosplice Ther Inc., San Diego, CA, 7Tufts Medical Center, Arlington, MA
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Background/Purpose: Osteoarthritis (OA) is a leading cause of disability globally, and its disease burden is expected to
increase as risk factors such as aging and obesity also rise (Wallace, IJ et al. PNAS 2017). Unmet needs remain for safe
and efficacious treatments for both symptoms and structural modification. Disease heterogeneity and the difficulties assess-
ing pain and joint structure in clinical trials are challenges to developing effective treatments options. This post hoc analysis of
lorecivivint (LOR), an intra-articular (IA) CLK/DYRK inhibitor that modulates Wnt and inflammatory pathways, examined the
structural heterogeneity of participants enrolled in Phase 2 and 3 LOR trials and then the associated treatment responses
within KL grade subgroups. The purpose of this analysis was to identify potential relationships between OA pain and knee
joint structure which may aid future clinical trial design.

Methods: Data was analyzed from two Phase 2 (OA-02, NCT02536833; OA-04, NCT03122860), and two Phase 3 trials
(OA-10, NCT04385303; OA-11, NCT03928184). In all trials, participants had ACR-defined (clinical and radiographic) knee
OA, Kellgren-Lawrence (KL) grades 2-3. For OA-04, OA-10 and OA-11, additional criteria included Pain Numeric Rating

Figure 1. Cumulative frequency of baseline mJSW by KL grade across LOR trials
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Scale (NRS) [0-10] ≥4 and ≤8 in the target knee and < 4 in the contralateral knee. Baseline JSW for each study was com-
pared using a cumulative frequency distribution plots by KL grade; percentages of subjects with JSW < 3mm for each study
was also summarized to provide a surrogate for loss of ~50% healthy JSW (Deep et al. JBJS 2003). For the trials which cap-
tured Pain NRS, treatment responses were assessed according to KL grade and by trial. For all treatment-related outcomes,
change from baseline was estimated using baseline-adjusted ANCOVA at each timepoint.

Figure 2. Treatment effect of LOR vs PBO by KL grade 2 across LOR trials

Figure 3. Treatment effect of LOR vs PBO by KL grade 3 across LOR trials
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Results: In the Phase 2 trials, 16% (OA-02) and 21% (OA-04) and in the Phase 3 trials, 30% (OA-10) and 49% (OA-11) of KL
2 participants had baseline mJSW < 3 mm. For KL 3 participants, OA-02 had 55% and OA-04 53%, while OA-10 had 81%
and OA-11 88% mJSW < 3mm (figure 1). Beneficial treatment effect of LOR vs. PBO was seen in KL 2 for OA-04 and OA-
10, but not OA-11, with similar magnitude of response seen for 0.07 mg and 0.23 mg doses (figure 2). Beneficial treatment
effect of LOR was seen only in OA-04 for KL 3, with similar magnitude of change for 0.07 mg and 0.23 mg LOR through
week 12, and greater improvement observed for the 0.23 mg dose for weeks 12-24 (figure 3).

Conclusion: In this post hoc analysis, there was substantial heterogeneity in baseline mJSWs across LOR clinical trials
within the KL 2-3 grade inclusion criteria. Participants with less structurally advanced knee OA showed greater pain treat-
ment responses to 0.07 mg LOR compared to those with more advanced disease. These data support the hypothesis that
the amount of OA structural damage is associated with the pain of knee OA and that earlier intervention may improve
outcomes.

Disclosure: Y. Yazici, Amgen, Biosplice;C. Swearingen, Biosplice Therapeutics, Inc;H. Ghandehari, Biosplice Ther-
apeutics, Inc.; i. simsek, Biosplice Inc.; S. Kennedy, Biosplice Therapeutics, Inc; J. Tambiah, Biosplice Therapeutics
Inc; T. McAlindon, Biosplice Therapeutics, Inc, Remedium-Bio, Organogenesis, Pfizer, Kolon Tissue Gene, Seikugaku.
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Does Pain Sensitization by Pressure Pain Thresholds and Temporal
Summation Predict Persistent Pain in Persons with Hand OA?

Pernille Steen Pettersen1, Tuhina Neogi2, Elisabeth Mulrooney1, Marthe Gløersen1, Hilde Berner Hammer3 and Ida
K. Haugen1, 1Center for treatment of Rheumatic and Musculoskeletal Diseases (REMEDY), Diakonhjemmet Hospital,
Oslo, Norway, Oslo, Norway, 2Boston University School of Medicine, Boston, MA, 3Diakonhjemmet hospital, Jar, Norway
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Background/Purpose: Pain sensitization is part of the complexity of osteoarthritis (OA) pain. We aimed to examine whether
pain sensitization by pressure pain thresholds (PPT) and temporal summation (TS) predicts persistent pain in hand OA.

Methods: In these analyses we used longitudinal data from the Nor-Hand study. PPT was measured at baseline at a painful
and nonpainful finger joint, at the left radioulnar joint and mid-portions of the trapezius and tibialis anterior muscle with an alg-
ometer (Wagner FPIX25); lower PPTs indicate more pain sensitization. TS was tested with a weighted punctuate probe that
was applied 10 times at the radioulnar joint at a rate of 1Hz. Participants rated the pain from the 1st, 5th and 10th touch on a
Numeric Rating Scale (NRS, range 0-10). TS was defined as increase of 2 points on the NRS during the test. PPTs distant
from pathology and TS are considered to reflect central sensitization, while local PPTs at sites of pathology reflect peripheral
sensitization. NRS of hand pain the last 24 hours and the Australian/Canadian Osteoarthritis Hand Index (AUSCAN) pain
subscale (range 0-20) was collected at baseline and at 3-4 year follow-up. We defined persistent hand pain as present if
the participant reported hand pain at or above the level of patient acceptable symptom score (PASS) for NRS (PASS=4) or
AUSCAN pain (PASS=10) at both baseline and follow-up for the NRS and AUSCAN pain respectively. We analyzed the rela-
tion of sex specific PPT tertiles and TS to persistent pain using logistic regression. Analyses were adjusted for potential con-
founders, including sex, baseline age, BMI, Kellgren Lawrence sum score of radiographic severity (range 0-128) and use of
analgesics at baseline and follow-up.
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Results: A total of 205 persons (86% women) with median age of 61 years (IQR 48-70) were included, of whom 189 (95%)
fulfilled the ACR criteria for hand OA. Mean (SD) PPT values were; painful fingerjoint 3.9 (1.9), nonpainful finger joint 5.0 (2.2),
radioulnar joint 4.4 (2.0), trapezius 4.4 (2.0) and tibialis anterior 5.5 (2.7). A third (28%) of the participants had persistent NRS
pain and 24% had persistent AUSCAN pain after a follow-up of mean 3.5 (range 2.8-4.9) years.

Table. The predictive effect of pain sensitization on persistent moderate to severe hand pain measured by the Numeric Rating Scale of hand pain
and the Australian/Canadian Osteoarthritis hand Index (AUSCAN pain) in the Nor-Hand study
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There was an overall trend for participants in the lowest sex-specific tertiles of PPT to be more likely to have persistent NRS
hand pain than those in the highest sex-specific tertiles, but none were statistically significant (Table). In contrast, those in the
lowest tertile for PPT at the trapezius had higher likelihood of persistent AUSCAN pain compared to those in the highest ter-
tile; no other PPT measures were significantly associated with persistent AUSCAN pain (Table). There were also trends of TS
being associated persistent NRS and AUSCAN pain, but none reached statistical significance (Table).

Conclusion: In persons with hand OA, central sensitization reflected by low PPTs at the trapezius was associated with per-
sistent AUSCAN pain, and there was a trend for low PPTs and presence of TS being associated with a higher likelihood of
persistent NRS hand pain. Our results are the first to demonstrate a longitudinal association of central sensitization and
chronic pain in hand OA. They highlight the potential for targeting these pathways in the management of hand OA
symptoms.

Disclosure: P. Steen Pettersen, None; T. Neogi, Novartis, Pfizer/Lilly, Regeneron; E.Mulrooney, None;M. Gløersen,
None; H. Hammer, None; I. Haugen, None.
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Is Treating Painful Hand Osteoarthritis with Hormone Replacement
Therapy Feasible? Primary Results from a Randomised Controlled Trial in
Post-menopausal Women

Jennifer Williams1, Mae Chester-Jones1, Megan Goff2, Anne Francis1, Gretchen Brewer1, Ioana Marian1, Malvika Gulati1,
Charles Mackworth-Young3, Victoria Glover4, Sarah Lamb1, Tonia Vincent5, Katy Vincent1, Susan Dutton1 and Fiona
Watt6, 1University of Oxford, Oxford, United Kingdom, 2University of Oxford, London, United Kingdom, 3Imperial
College Healthcare NHS Trust, London, United Kingdom, 4White Horse Medical Practice, Faringdon, United Kingdom,
5Kennedy Institute of Rheumatology, University of Oxford, Oxford, United Kingdom, 6Imperial College London, London,
United Kingdom
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Background/Purpose: Hand osteoarthritis (OA) is more common in females and relative risk increases further around the
age of menopause, potentially implicating sex hormone deficiency. There have been no randomised clinical trials (RCTs) of
hormone replacement therapy (HRT) carried out in those with painful hand OA. We conducted a feasibility RCT of a form
of HRT (conjugated estrogens (CE)-bazedoxifene) in post-menopausal women with painful hand OA.

Methods: Recruitment was at three primary/secondary care sites and from the community. Females, 40-65 yrs and 1-10
yrs after final menstrual period with definite hand OA and ≥2 painful hand joints were included. Study design was parallel
group, double-blind 1:1 randomisation of CE-bazedoxifene or placebo, orally once daily for 24 weeks, then weaning and
stopping by week 28. Primary feasibility outcomes were rates of eligible participant identification, recruitment, randomisa-
tion, retention, compliance, and likelihood of unblinding. Secondary outcomes were those proposed for a full trial (primary
outcome: average hand pain over 14 days (by 2 methods, recall or daily average pain, rating 0-10); hand function (FIHOA),
appearance, quality of life, menopause symptoms, satisfaction with medication and adverse events (AEs). Analysis was
intention to treat. Treatment effects were difference in outcomes between the two arms, with 95% confidence intervals
(study not powered to detect efficacy), with all models adjusted for hand OA subtype, study site and baseline values, where
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applicable. Progression criteria for a full RCT were (i) recruitment ≥30 participants in 18 months (ii) a drop out rate of ≤30%
(iii) acceptability to the majority of participants, including AEs (ISRCTN12196200, funding NIHR, UK).

Results: Of 434 initial enquiries/referrals in 15 months (2019-2020), 250/401(62%) were ineligible and 55/401(14%) chose
not to proceed. Of 96 telephone pre-screens, 28/35 proceeding (80%[63%,92%]) were eligible and randomised. Mean
age was 58(SD3 � 4). High compliance and outcome measure completeness was recorded. Participants/investigators were
well blinded (participant index 0� 50(0 � 25,0 � 75)).

Average hand pain decreased from baseline to week 24 in both treatment arms (Fig1a&b). The methods showed good
agreement and that there was no statistically significant evidence of a treatment effect (noting the study was not powered
to test this). On weaning/stopping, average hand pain increased by mean 1� 3 from week 24 to week 28 in the active arm
compared with 0� 17 on placebo (Fig1a). 46% and 17% in the active and placebo arms respectively reported worse pain
at week 28 compared with week 24 (Fig1c). Predicted effects of HRT were detected for quality of life and menopause symp-
toms. The majority of participants were satisfied by the medication. All 3 AE-related treatment withdrawals were on placebo
when unblinded. There were no serious AEs.

Conclusion: We report the first ever RCT of HRT for OA. The study met its 3 progression criteria. Though not powered to
detect efficacy, upon medication withdrawal, an increase in average hand pain was seen in the active arm, indicating a pos-
sible effect. These data support a full trial of an HRT in this population being feasible, acceptable and worthwhile.

Figure 1
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Disclosure: J. Williams, None; M. Chester-Jones, None; M. Goff, None; A. Francis, None; G. Brewer, None;
I. Marian, None; M. Gulati, None; C. Mackworth-Young, None; V. Glover, None; S. Lamb, None; T. Vincent, Pfizer,
Biosplice, Galapagos, Fidia, UCB, Novartis; K. Vincent, Grunenthal GmBH, Bayer Healthcare, AbbVie/Abbott, Eli Lilly;
S. Dutton, None; F. Watt, Pfizer.
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Does Exercise Before Surgery Predict Trajectories of Physical Activity
After Knee Replacement?
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1University of Delaware, Newark, DE, 2UNC School of Medicine, Chapel Hill, NC
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Background/Purpose: Total knee replacement (TKR) is the definitive treatment for adults with knee osteoarthritis (OA) and
is often successful in reducing pain and improving function. However, most adults fail to meet recommended levels of phys-
ical activity (PA) even after TKR surgery, which places them at risk for diabetes, cardiovascular disease, and premature
death. Presurgical PA may be a critical driver of postsurgical PA, though at present little is known about this relationship.
Therefore, the purpose of this study was to explore the association of patient reported presurgical PA with postsurgical tra-
jectories of steps/day and moderate-to-vigorous intensity physical activity (MVPA) over one year.

Methods: We conducted a secondary analysis of a null study randomizing adults after TKR to either a Physical Therapy
(PT) plus a physical therapist-administered PA intervention or PT alone. We included adults ≥ 45 years with a unilateral
TKR, and excluded those unable to participate in a PA intervention. We assessed presurgical PA at baseline by asking
“What was your pre-injury spare-time activity level?”. Choices included 1) inactive –hardly any PA, reading or watching TV
2) mildly active – walk 2-3 times/week, gardening or sports 3) moderate active – at least 3 hours of exercise per week such
as jogging, handball, tennis 4) very active – train intensively for rigorous PA 4 to 6 hours a week or more. We dichotomized
the responses into: Less Active Before TKR (1 or 2) vs. More Active Before TKR (3 or 4). Steps/day and MVPA were
assessed using an Actigraph GT3X monitor, worn for 7 days at baseline (IE), discharge from PT (DC), and 6 and 12 months
after DC from PT (6M and 12M). We included participants who provided presurgical PA and wore the Actigraph at IE and for
≥ 2 follow up visits, e.g., DC, 6M and/or 12M. We used a Group Based Trajectory Method (PROC TRAJ) to classify partici-
pants into trajectory groups for steps/day and MVPA over 12 months. To explore the association of presurgical PA with
membership in trajectory groups, we used multinomial logistic regression to calculate odds ratios (OR) and 95% confidence
intervals (95% CI), adjusted for age, sex and body mass index in separated models.

Table. Descriptive characteristics of the overall sample and each trajectory group
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Results: We included 98 participants (mean age 66.4 ± 7.3 years, 54.1% female, mean BMI 32.2 ± 6.8 kg/m2). See Table.
Two trajectory groups were found for steps/day and MVPA (Figure). Those who were More Active Before TKR were 3.2
times more likely to be in the “High-Steps” group and 3.0 times more likely to be in the “High-MVPA” group after TKR, com-
pared to those were Less Active Before TKR (OR = 3.2, 95% CI[1.2, 8.7], for steps/day, and OR = 3.0, 95% CI[1.0, 8.7],
for MVPA).

Conclusion: Presurgical activity may be an important predictor of trajectories of PA one year after TKR. Future PA interven-
tions may consider targeting those with low presurgical levels of activity, since these individuals are unlikely to increase activ-
ity after surgery and continue to have low levels of PA.

Disclosure: J. Aily, None; D. Voinier, None; J. Jakiela, None; T. Bye, None; H. Master, None; L. Thoma, None;
D. White, None.
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Bile Acid Profile Is Associated to Synovitis in Knee Osteoarthritis
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Lane4 andMonica Guma5, 1University of California San Diego, San Diego, CA, 2University of California San Diego, La Jolla,
CA, 3VA San Diego Healthcare System, San Diego, CA, 4University of California Davis, Hillsborough, CA, 5Division of
Rheumatology, Allergy, and Immunology, Department of Medicine, University of California San Diego, La Jolla, CA
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Background/Purpose: Increasing evidence indicates that low grade systemic and local inflammation contributes to osteo-
arthritis (OA) progression. Bioactive lipid mediators are signaling molecules involved in inflammatory processes. Among
them, bile acids (BAs) are signaling molecules that regulate various cellular processes. Gut bacteria metabolize primary
BAs such as chenodeoxycholic and cholic acid, which are synthesized in the liver from cholesterol, to secondary BAs such
as deoxycholic and lithocholic acid. BAs modulate intestinal permeability and have been detected in the systemic circulation

Figure. Trajectories of Steps/day and MVPA (min/day) After TKR over 12 months Abbreviations: IE, baseline; DC, discharge from PT; 6M,
6 months after discharge from PT; 12M, 12 months after discharge from PT; PT, Physical Therapy.
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and related to insulin resistance and homeostasis of the mucosal immune function in the gut. However, the role of BAs in OA
has not been explored.

Methods: Twenty-eight patients with a diagnosis of radiographic knee OA (KOA) with Kellgren and Lawrence (KL) ³ 2 were
recruited in our study A thorough clinical examination was conducted. Patients completed the Western Ontario and McMas-
ter Universities Osteoarthritis Index (WOMAC) questionnaire. Ultrasound examination (US) for effusion, synovial hypertrophy,
popliteal cysts, and power Doppler (PD) signal within the synovium was performed. PD assessment was focused on areas of
synovial hypertrophy and recorded as absent or present. Synovitis was defined as the presence of synovial hypertrophy and
or/effusion and scored from 0 to 3, according to the OMERACT guidelines. Patients were stratified by degree of synovitis in
low-grade (scores 0 and 1) and high-grade (scores 2 and 3). Plasma LPB (Lipopolysaccharide LPS-binding protein) was
measured by ELISA (ng/ml). Plasma BA profiling was determined by mass spectrometry. Data processing and statistical
analysis were performed in R and Metaboanalyst.

Results: Plasma from twenty-eight older adults (average age 65.4 (SD 8.01), 64% males, body mass index (BMI); 30.9
(SD 5.1)) were analyzed. Ultrasound examination classified 16 patients as having low-grade whereas 12 had high-grade
synovitis. Figure 1 shows a partial least-squares discriminant analysis (PLS-DA) with all identified BAs that achieved partial
discrimination among the groups, with several BAs that were dysregulated in the group with high-grade synovitis. Plasma
LBP concentration was significantly increased in samples with high-grade synovitis (4456 ±1184 vs 3180±1309, p=0.01
in high vs low-grade synovitis respectively). Moreover, circulating BAs were associated with OA outcome scores. The asso-
ciation with cholic acid and the WOMAC score (r=0.44, p=0.01) was the strongest. Interestingly, BAs were also associated
with synovitis (glycoursodeoxycholic acid, r=0.39, p=0.04), BMI (taurocholic acid, r=0.38, p=0.05) and with LBP, a bio-
marker of KOA progression (cholic acid, r=0.41, p=0.03). These associations differed between obese (BMI >30) and non-
obese subjects (Figure 2).

Conclusion: We have identified several BAs that are associated with high-grade synovitis, BMI, and LPS binding protein,
suggesting that gut-microbiome derived BAs may be not only key mediators of OA development and progression, but also
predict KOA progression by identifying subjects with synovial inflammation and altered microbiome and intestinal
permeability.

Figure 1. BA profiling in KOA patients. Partial least-squares discriminant analysis (PLS/DA) of KOA patients with high-grade synovitis (red) versus
low-grade synovitis KOA (green). Right shows top BAs with significant fold change between samples with high versus low-grade synovitis
adjusted by age, sex and BMI.
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Disclosure: R. Coras, None; J. Murillo Saich, None; M. Sanchez, None; A. Quan, None; E. Gentry, None;
P. Dorrestein, None;N. Lane, Amgen, GlaxoSmithKlein(GSK);M. Guma, Novartis, Pfizer, Gilead, Genentech, Sonoma
Biotherapeutics.
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Strength Training Associates with Less Knee Osteoarthritis: Data from
the Osteoarthritis Initiative

Grace Lo1, Michael Richard2, Timothy McAlindon3, Andrea Kriska4, Bonny Rockette-Wagner4, Charles Eaton5, Marc
Hochberg6, Rebecca Jackson7, Kent Kwoh8, Michael Nevitt9 and Jeffrey Driban10, 1Baylor College of Medicine, Houston,
TX, 2Tufts Medical Center, Boston, MA, 3Tufts Medical Center, Arlington, MA, 4University of Pittsburgh, Pittsburgh, PA,
5BrownUniversity, Pawtucket, RI, 6University of Maryland School of Medicine, Baltimore, MD, 7The Ohio State University,
Columbus, OH, 8University of Arizona, Tucson, AZ, 9University of California San Francisco, Orinda, CA, 10Tufts Medical
Center, Westborough, MA
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Background/Purpose: Engagement in strength training has become increasingly popular and is an activity that can involve
weight-bearing, heavy lifting, and frequent knee bending; and thus may influence the natural history of knee OA. It has been
shown in short term RCTs to be beneficial. However, no epidemiologic studies have evaluated the long term effect of
strength training on knee pain or OA among non-elite competitors. Therefore, we aimed to evaluate the relationship of a

Figure 2. Pearson correlation coefficients between some of the identified BAs and clinical scores, synovitis (scored by ultrasound), and LBP
(ng/ml) (measured by ELISA) in obese and non-obese KOA patients.
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history of this activity with symptomatic knee OA in the Osteoarthritis Initiative (OAI), a community-based cohort not recruited
based on strength training status.

Methods: This is a retrospective cross-sectional study of OAI participants with knee x-ray readings, symptom assessments,
and completed lifetime physical activity surveys where participants identified 3 most frequently performed physical activities
(≥ 20 times in life) from a list of 37 for ages 12 – 18, 19 – 34, 35 – 49 and ≥50 years old. Those indicating strength or weight
training as an activity were defined as being exposed to the activity in that time period. Any history of the activity included par-
ticipation from any time period. The cumulative times the participants reported the activity were used to tertile the exposure.
Posterior-Anterior semi-flexed knee radiographs were obtained at the 48-month visit and scored for Kellgren-Lawrence
(KL) grade (0-4). Radiographic OA (ROA) was defined as KL ≥ 2. Frequent knee pain within a person required at least one
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knee with symptoms. Symptomatic radiographic OA (SOA) required at least one knee to have both ROA and frequent knee
pain. Anyone with a total knee replacement was classified as having all outcomes.

We performed logistic regression analyses where the predictor was any history of strength or weight training and in the spe-
cific age ranges using dichotomous groups and groups based on tertiles of the activity. The outcomes were ROA, frequent
knee pain, and SOA; adjusted analyses included covariates age and sex; and then any prior history of injury. Trends were
tested using the Cochrane-Armitage test.

Results: 2607 participants were included. The fully adjusted odds ratios for frequent knee pain, ROA, and SOA, among
those who participated in strength training any time in their lives were 0.82 (0.68-0.97), 0.83 (0.70-0.99), and 0.77
(0.63-0.94), respectively. Findings were similar when looking at the specific age ranges.

Conclusion: This is the first epidemiologic study to examine the impact of strength training on knee health in a community-
based sample not selected for a history of elite weight lifting. We did not find an increased prevalence of symptoms or ROA in
people with a history of this activity compared to those without. In fact, there was a decreased prevalence of all outcomes in
those who participated in the activity, indicating that strength training may be beneficial towards knee health. Those in the
highest exposure group might have a greater benefit. Adjustment for injury strengthened the associations. Further detailed
and longitudinal evaluation of the effects of strength training on knee OA and symptoms is warranted.

Disclosure: G. Lo, None; M. Richard, None; T. McAlindon, Biosplice Therapeutics, Inc, Remedium-Bio, Organogen-
esis, Pfizer, Kolon Tissue Gene, Seikugaku; A. Kriska, None; B. Rockette-Wagner, None; C. Eaton, None;
M. Hochberg, None; R. Jackson, None; K. Kwoh, Express Scripts, Kolon TissueGene, Avalor Therapeutics, Cumber-
land Pharmaceuticals, Regeneron, LG Chem, Novartis, AbbVie/Abbott, GlaxoSmithKlein(GSK); M. Nevitt, None;
J. Driban, Pfizer, Eli Lilly.
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Should Osteoarthritis Patients with Pain Scores More Than 8/10 Be
Analyzed Separately or Excluded from Clinical Trial Protocols, as 72%
Screen Positive for Fibromyalgia And/or Depression on a
Multidimensional Health Assessment Questionnaire (MDHAQ)?

Juan Schmukler1, Kathryn Gibson2, Tengfei Li3, Joel Block1 and Theodore Pincus1, 1Rush University Medical Center,
Chicago, IL, 2Liverpool Hospital, Sydney, Australia, 3Georgetown University, Washington, DC
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Background/Purpose:Most osteoarthritis (OA) clinical trial protocols require a 0-10 pain visual numeric scale (VNS) or other
quantitative pain score of 4/10 or more for inclusion. Higher pain scores provide a statistically greater possibility for improve-
ment, but also are seen in patients with a higher likelihood of fibromyalgia (FM) and/or depression, who generally have poorer
responses to OA therapies. We analyzed OA patients seen in routine care with different levels of pain VNS scores for the pro-
portion who screened positive for FM and/or depression according to FAST3F (fibromyalgia assessment screening tool-
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fatigue), which agrees ~90%with revised 2011 FM criteria and does not include a pain VNS, and/or MDS2 (MDHAQ depres-
sion screen), which agrees ~80% with reference PHQ-9 and HADS-D depression scales, within a single 2-page MDHAQ
(multidimensional health assessment questionnaire).

Methods: The MDHAQ is a 2-page patient self-report questionnaire designed for routine care, given to all patients at all visits
at the 2 rheumatology settings studied, completed by most patients in fewer than 10 minutes. The MDHAQ includes a 0-10
pain VNS, 0-10 fatigue VNS, 0-3.3 depression query, self-report 0-54 patient painful joint count, 60-symptom checklist
including depression, medical history queries, and FAST3F and MDS2 indices. FAST3F is positive (POS) for FM if 2/3 of:
fatigue VNS ≥6/10, self-report painful joint count ≥16/54, and/or symptom checklist ≥16/60. MDS2 is POS for depression
if 0-3.3 depression query is ≥2.2 OR depression is checked on the symptom checklist. Cross-tabulations of pain VNS vs
the proportion of patients who screened POS or negative (NEG) for FAST3F and/or MDS2 were analyzed by chi square
tests.

Results: 274 patients with a primary diagnosis of OA were studied at 2 settings; results from the 2 settings were similar and
pooled. Of the 274 patients, 156 (56.9%) were POS for either FAST3F or MDS2, including 64 (23.4%) for both FAST3F and
MDS2, 55 (20.1%) for only FAST3F, 37 (13.5%) for only MDS2, and 118 (43.1%) for neither FAST3F nor MDS2 (Table). Over-
all, 32 patients (11.7%) reported pain VNS 0–3.9, 142 (51.8%) pain VNS of 4–7.9 and 100 (36.5%) pain VNS of 8–10 (Table).
Among 32 patients with pain VNS 0-3.9, 6 (18.8%) were POS for FAST3F and/or MDS2; among 142 with pain VNS 4–7.9,
78 (54.9% were POS for FAST3 F and/or MDS2; among 118 with pain VNS 8–10, 72 (72%) were POS for FAST3F and/or
MDS2 Chi-square = 28.5, p< 0.001 (Table).

Conclusion: 72% of patients with pain VNS of 8–10 screen positive for fibromyalgia and/or depression, compared to 54.9%
of those with VNS 4–7.9 and 18.8% of those with VNS 0–3.9. Most OA protocols exclude subjects with a diagnosis of
FM. We suggest that patients with pain VNS≥ 8, with substantially reduced likelihood of pain improvement, might be ana-
lyzed separately or excluded from future protocols to assess a treatment effect of an agent on OAmore sensitively. Protocols
also might consider patients with pain scores of 2-4/10, who may have a higher likelihood of a response based on the
absence of fibromyalgia and/or depression.

Table - Number (%) of OA patients who screen positive for fibromyalgia and/or depression on MDHAQ FAST3 F and/or MDS2 according to visual
numeric pain scores of 0–3.9, 4–7.9, and 8–10
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Disclosure: J. Schmukler, None; K. Gibson, Eli Lilly Pty Ltd; T. Li, None; J. Block, None; T. Pincus, Medical History
Services, LLC, Medical History Services LLC.
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Corticosteroids with or Without Hyaluronic Acid Injections in the
Treatment of Trapeziometacarpal (TMC) Osteoarthritis : The Randomised
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Background/Purpose: Trapeziometacarpal osteoarthritis is highly prevalent (affects 10 to 25% of people). Treatment
modalities consist of non-pharmacological and pharmacological measures, including either corticosteroid or hyaluronic acid
(HA) injections. Both types of injections appear to be efficacious but with different response patterns, the corticosteroids
having a rapid analgesic whereas the HA giving a delayed but sustained action over time. Although widely performed in clin-
ical practice, there are still controversies on the interest of the association of these 2 treatments in a single injection on pain
and function in the short and long term. Our hypothesis was that the association of steroid and HA would be superior to ste-
roid alone on TMC osteoarthritis pain.

The goal of this study was to compare the effect on pain at 3 months of corticosteroids injections performed with or without
HA in patients with TMC osteoarthritis.

Methods: This was a multicenter prospective, placebo-controlled, double-blinded, randomized study. We included patients
with pain at the thumb base (confirmer by X-ray) resistant to medical therapy with a mean pain VAS ≥ 4 at activity for over
3 months. Patients were treated with intra-articular ultrasound-guided injection with steroids followed by placebo or steroids
followed by HA . The evaluators and patients were blinded to the treatment group. The primary outcome was the VAS pain
during activity at 3 months. Secondary outcomes were evolution of VAS pain at rest and during activities, evolution of func-
tional scale and grip strength at 1 month, 6 et 12 months. Change from baseline in VAS pain, Cochin score and grip strength
were analysed using a linear mixed model.

Results:We included 150 patients, mean age 62 (+/- 9) years, 123 females (83 %). The median BMI was 26.9 (+/- 5.6). The
injection could be performed in all patients, partially in 16% of them. We notified infrequent side effects (3 in AH group, 7 in
placebo) with minor impact. Our primary outcome was met as pain VAS during activity, decreased significantly more in the
HA+steroid group at 3 months. Change from baseline in VAS pain during activity was significantly greater in the HA group
(-26.5) versus in the placebo group (-16.6), p=0.023.

The difference was already significant at M1 but without difference after. Change from baseline in VAS pain during activity
was -31.2, -14.6, -11.3 in the HA+steroïd group and -23.7, -14.8, -11.5 at M1, M6 and M12. Pain at rest also showed a
trend but not significant difference. We did not find significant differences in function at any time point. Concerning the
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strength, there was no difference. The need for a new injection was higher in the steroid group: 15 versus 9 ; without signif-
icative difference. Only 5 patients underwent surgery after one year follow-up (3 and 2 patients respectively).

Conclusion: Our study shows that the injection of HA and steroids leads to a significant improvement in pain during activity
compared to the injection of steroid alone at 3 months. Surprisingly the effect of HA does not last after 3 months as we would
initially have expected. In view of these results, intra-articular injection of HA and steroids could be recommended in the
treatment of TMC osteoarthritis.

Disclosure: G. Cormier, None; A. Denis, None; C. LESKE, None; S. Varin, None; J. Dimet, None; L. Planche, None;
B. Le Goff, None.
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Joseph Gallo4, Elizabeth Stuart4 and Alan Rathbun1, 1University of Maryland, School of Medicine, Baltimore, MD,
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Public Health, Baltimore, MD
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Background/Purpose: Knee OA is a leading cause of functional decline, and psychiatric comorbidity is common, particu-
larly major depression. Depressive symptoms decrease physical activity and exacerbate functional disability, but depression
is dynamic, and research has not assessed how these fluctuations affect functional outcomes as knee OA progresses. The
study objective was to evaluate how changes in depressive symptoms affect functional outcomes among persons with
radiographic knee OA (Figure 1).

Methods: Participants (n=2,212) from the Osteoarthritis Initiative (N=4,796) with radiographic knee OA (Kellgren-Lawrence
grade ≥ 2 in one or both knees) and complete baseline data were included in the analytic sample. Depressive symptoms
were assessed as a time-varying score using the Center for Epidemiological Studies Depression Scale (CES-D; range
0-60) at baseline and first three annual follow-up visits. Functional outcomes were measured at the first four annual follow-
up visits and included gait speed and Physical Activity Scale for the Elderly (PASE). Outcome variables were standardized
such that associations could be interpreted as differences in standard deviations per unit CES-D. Time-invariant confound-
ers were measured at study enrollment and included demographic, socioeconomic, and lifestyle factors. Time-varying
covariates were measured concurrent to CES-D scores and included BMI, pain, additional treatments, and other knee OA
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signs and symptoms. The primary method of analysis was marginal structural models that estimated main and time-specific
effects of depressive symptoms on functional outcomes.

Results: There were significant main effects (Table 1) of depressive symptoms on both gait speed (β = -0.0045; 95% CI:
-0.0080, -0.0011) and PASE (β = -0.0053; 95% CI: -0.0094, -0.0011) that indicated physical performance and physical
activity were lower with higher CES-D scores. However, there was variability regarding the effects of depressive symptoms
on functional outcomes (Figure 2) as evidenced by exposure-by-time interactions for the first to fourth follow-up interval for
gait speed (P = 0.018) and first to second follow-up interval for PASE (P=0.055). The influence of depressive symptoms

Figure 1. Directed Acyclic Graph Depicting the Epidemiological Study Design and Hypothesized Causal Relationships Between Depressive
Symptoms, Functional Outcomes, Time-Invariant and Time-Varying Confounders

Figure 2. Average Marginal Effects of Time-Varying CES-D Scores on Standardized A) Gait Speed and B) PASE. CESD: Center for Epidemiolog-
ical Studies Scale; PASE: Physical Activity Scale for the Elderly
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on gait speed declined over time from the first (β = -0.0079; 95% CI: -0.0125, -0.0032) to fourth (β = -0.0012; 95% CI:
-0.0061, 0.0037) follow-up interval. Similarly, the association between depressive symptoms and PASE decreased from
the first (β = -0.0086; 95% CI: -0.0141, -0.0030) to second (β = -0.0012; 95% CI: -0.0079, 0.0055) follow-up interval but
then exhibited a reversion during the third and fourth follow-up intervals.

Conclusion: These findings imply that the negative effect of depressive symptoms on functional outcomes in knee OA
decreases over time as structural and clinical knee OA progresses. Nonetheless, the significant effect of depressive symp-
toms on functional outcomes, particularly earlier in time, highlights the need for early intervention on comorbid depression
in knee OA patients to prevent functional declines and maintain physical performance and activity during aging.

Disclosure: R. Mehta, None; M. Hochberg, None; M. Shardell, None; A. Ryan, None; Y. Dong, None; B. Beamer,
None; J. Peer, None; M. Schuler, None; J. Gallo, None; E. Stuart, None; A. Rathbun, None.
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Canada
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Background/Purpose: The hallmark of osteoarthritis is the loss of cartilage. At present, we cannot discriminate, early during
the osteoarthritis process, patients for whom cartilage will degrade rapidly from those whose progression will be slow. By
using machine learning (ML), we aimed to assess if baseline knee bone curvature could predict cartilage volume loss at
one year and develop a gender-based ML model.

Methods: Participants (1246) from the Osteoarthritis Initiative cohort were classified as structural progressors using five
baseline features from magnetic resonance imaging (MRI) and X-rays as described1. Bone curvature and cartilage volume
assessments were performed using automated MRI systems as described2,3. Variables (inputs) included age, body mass
index, and baseline values of eight bone curvature regions. The outcome (output) consisted of cartilage volume loss at
one year in 12 global/regional regions. Five ML algorithms were assessed; ANFIS showed to be the most reliable for model
development. Selection of the variable combination was performed using a systematic controllability variable reduction.
Evaluation of the model performance uses three statistical indices: correlation coefficient (R), root mean square error
(RMSE) and mean absolute error (MAE). Validation was done using osteoarthritis patients from a clinical trial.

Results: Data showed that knee cartilage volume loss at one year could be predicted in the 12 cartilage regions studied
using five baseline bone curvature region values, including the lateral tibial plateau, medial central condyle, lateral posterior
condyle, and lateral and medial trochlea, with very good accuracy for both genders: R ≥ 0.79 (Table 1). Validation demon-
strated that generalization was attained in all studied cartilage regions for both genders (R ≥ 0.78), except in the medial tibial
plateau for the woman (Table 2).
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Conclusion: For the first time, we demonstrated a reliable and generalizable gender-based ML model to predict global and
regional cartilage volume loss at one year based on five bone curvature regions at the baseline. This study offers a novel
automated system for forecasting knee osteoarthritis cartilage degradation as a major step toward precision medicine. Such
a model will significantly improve clinical prognosis with real-time patient monitoring.

Disclosure: J. Martel-Pelletier, ArthroLab Inc.; H. Bonakdari, None; J. Pelletier, ArthroLab Inc.; F. Abram, Arthro-
Lab Inc..
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Associations of Nociceptive Dysfunction with Physical Activity in Knee
Osteoarthritis: The Multicenter Osteoarthritis Study
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2Boston University School of Medicine, Boston, MA, 3Boston University, Quincy, MA, 4Northeastern University, Boston,
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Background/Purpose: Individuals with chronic pain due to knee osteoarthritis (OA) are insufficiently physically active and
increasing physical activity is the first line recommendation for management of chronic pain due to knee OA. People with
knee OA can also have increased peripheral and/or central pain sensitization (i.e., ascending facilitatory dysfunction) and/or
inefficient descending pain inhibition. Whether altered facilitatory and inhibitory nociceptive functioning is related to lower
physical activity in people with knee OA is not known. Our objective was to examine the association of nociceptive dysfunc-
tion with objective accelerometer-based measures of physical activity in a large observational cohort of knee OA.

Methods: We used data from the Multicenter Osteoarthritis Study (MOST), a longitudinal cohort study of individuals with
and without knee OA. Measures of nociceptive functioning served as exposures and included pressure pain threshold
(PPT) at the knee, mechanical temporal summation (TS) at the wrist, and conditioned pain modulation (CPM) using the

Table 1. Association of measures of pain sensitivity with physical activity.
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forearm ischemia test. Lower PPT is reflective of increased peripheral or central pain sensitivity. Greater mechanical TS is
reflective of increased central pain sensitivity. Lower CPM reflects inefficient descending pain modulation. Physical activity
was assessed over 7-days using a lower back worn activity monitor. Summary metrics included steps/day, sedentary time,
lying time, and mean 3D signal vector magnitude (SVM, reflects activity intensity). We evaluated the relation of pain sensitivity
measures per standard deviation unit as tertiles (lower tertile as reference) to the physical activity measures using linear
regression while adjusting for age, sex, race, body mass index (BMI), education, and presence of radiographic knee
OA. The exposures were modeled such that lower values reflect greater nociceptive dysfunction. We did not adjust for pain
because we hypothesized that pain was on the causal pathway between our exposure and outcomes.

Results:We included 1,951 participants (age = 62.7 ± 10.1 years, BMI = 28.9 ± 5.5 kg/m2, 56.3% female; 41% with radio-
graphic OA in at least one knee) with full data available for analysis. Compared with the lowest tertile of PPT, those in the mid-
dle and highest tertiles of PPT had higher step count and SVM (Table 1). Similar results were seen when comparing people
in highest tertile of TS with lowest tertile. CPM was not significantly related to any of the physical activity measures and none
of the exposures were significantly related to sedentary time or lying time.

Conclusion: In this cohort, heightened ascending facilitatory nociceptive processing, such as reduced PPT or higher TS,
was related to reduced levels of objectively-assessed walking activity and lower activity intensity. Inhibitory nociceptive func-
tioning measured as CPM was not related to physical activity. None of the nociceptive measures were related to inactivity
(i.e., sedentary time, lying time). Developing means of addressing pain sensitization in people with knee OA may be a neces-
sary early step to aid individual’s ability to engage in physical activity.

Disclosure: D. Kumar, Pfizer, Eli Lilly; N. Wang, None; K. Torabian, None; K. Aoyagi, None; J. Stefanik, None;
L. Frey-Law, None; L. Carlesso, Canadian Orthopaedic Foundation, EPG Health; J. Hausdorff, None; E. Gazit, None;
N. Segal, Pacira Biosciences, Integra LifeSciences, Trice Medical; C. Lewis, None;M. Nevitt, None; T. Neogi, Novar-
tis, Pfizer/Lilly, Regeneron.

Abstract Number: 1913

The Association of Radiographic Chondrocalcinosis with Localized
Structural Outcomes in Knee OA: The Multicenter Osteoarthritis Study
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John A. Lynch7 and Tuhina Neogi1, 1Boston University School of Medicine, Boston, MA, 2Boston University, Boston, MA,
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Background/Purpose: Intra-articular (IA) mineralization due to calcium crystal deposition may contribute to OA pathology
through inflammation, release of pro-catabolic factors, or altered cartilage biomechanical properties. Prior studies have been
conflicting regarding whether radiographic chondrocalcinosis is associated with OA symptoms or structural progression.
Studies to date have generally assessed effects of chondrocalcinosis on the knee as a whole rather than considering poten-
tial localized effects, thus potentially contributing to conflicting understanding of this association. Thus, whether IA minerali-
zation is a cause or consequence of OA remains unclear. We studied the relation of radiographic chondrocalcinosis with OA
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structural outcomes in older adults, with a focus on localized effects of chondrocalcinosis upon compartmental cartilage
lesions on MRI.

Methods: Participants from the Multicenter Osteoarthritis (MOST) study, a longitudinal prospective cohort of older adults,
who had knee radiographs and MRIs, were included in this cross-sectional analysis. Chondrocalcinosis was assessed on
the PA and lateral view of knee radiographs. Chondrocalcinosis was scored as present on either view, and also categorized
as being present in the medial or lateral tibiofemoral (TF) compartments on the PA view. The presence of cartilage lesions on
MRI was defined as a score of ≥2 on the semi-quantitative WORMS. We evaluated the relation of radiographic chondrocal-
cinosis to the presence of any cartilage lesions on MRI in the whole knee using binomial regression. We additionally per-
formed a location-specific analysis in which we assessed the relation of chondrocalcinosis in a particular compartment
(i.e., the medial or lateral TF joint) to cartilage damage in the same compartment on MRI, using generalized estimating equa-
tions to account for correlations between compartments within a knee. Analyses were adjusted for age, sex, race, site, and
body mass index (BMI).

Results: We included 2539 participants (mean age 62.8±10.3 years, 56.7% female, mean BMI 29.1±5.4 kg/m2). Overall,
7% had chondrocalcinosis anywhere in the knee and cartilage damage was present in 72.8%. Chondrocalcinosis was not
associated with presence of cartilage lesions in the knee overall (prevalence ratio [PR] 1.02, 95% CI 0.93-1.11). However,
presence of chondrocalcinosis in a particular TF compartment was associated with higher prevalence of cartilage lesions
in the same compartment (PR 1.25, 95% CI 1.05-1.49).

Conclusion: Radiographic chondrocalcinosis was cross-sectionally associated with higher prevalence of cartilage lesions
on MRI in the same compartment. These findings support a role of IA mineralization (visualized on radiographs as chondro-
calcinosis) in the pathogenesis of knee OA, and localized effects of calcium crystal deposition on cartilage damage.

Disclosure: J. Liew, None; A. Guermazi, AstraZeneca, Merck/MSD, Pfizer, Novartis; M. Jarraya, None; N. Wang,
None; D. Felson, None; C. Lewis, None; M. Nevitt, None; J. Torner, None; J. Lynch, None; T. Neogi, Novartis, Pfi-
zer/Lilly, Regeneron.
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Acoustic Classification of Early and Advanced Osteoarthritis of the Knee
in Clinical Settings
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Center, Minneapolis, MN, 2Allina Health, Minneapolis, MN, 3Georgia Institute of Technology, Atlanta, GA

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: (1888–1923) Osteoarthritis – Clinical Poster
Session Type: Poster Session D
Session Time: 1:00PM–3:00PM

Background/Purpose: Knee osteoarthritis (OA) is a prevalent and debilitating disease. Diagnosis of early knee OA is difficult
and insensitive with current technologies. The human knee generates noise, termed crepitus, when healthy or osteoarthritic;
the measurement of this crepitus is termed “knee acoustic emissions”. Knee acoustic emissions are quantitatively different
in knees with advanced, radiographic OA (rad-OA) than from healthy control knees in limited, controlled settings. The ability
to use acoustics to identify early, pre-radiographic OA (pre-OA) or to detect any knee OA in environments with background
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noise, such as a clinic, has not been tested. Our primary objective was to differentiate knees with pre-OA and rad-OA from
healthy control knees using knee acoustic emissions measured with a wearable device in a clinical setting and while perform-
ing scripted maneuvers.

Methods: This was a single center study comparing acoustic data between healthy, pre-OA, or rad-OA knees from 27 sub-
jects (37 knees,14 healthy, 11 pre-OA, 11 rad-OA). Pre-OA was defined by meeting ACR clinical classification criteria for
knee OA and either x-ray findings of Kellgren-Lawrence (KG) grade 1 or KG 0 with MRI findings of articular cartilage damage.

Figure 1: Workflow for measurement and processing of acoustic emissions, band pass filtering the acoustic frequencies of interest, segment iso-
lation, feature extraction, data pattern visualization with principal component analysis, and development and testing of a classification scheme
using machine learning. PCA: principal component analysis.

Figure 2: Principal component analysis of acoustic emissions from healthy vs radiographic knee OA (a) and healthy vs pre-radiographic knee OA
(b) subjects while performing flexion-extension maneuvers. There is separation between healthy subjects and subjects with both pre-radiographic
and radiographic osteoarthritis of the knee. OA: osteoarthritis; pre-OA: pre-radiographic osteoarthritis.
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Rad-OA was defined as meeting ACR classification criteria for knee OA and KG 2 or greater. Age, BMI, gender, and knee
symptoms measured with the Knee Injury and Osteoarthritis Outcome Score (KOOS) were recorded. Patient characteristics
were compared with statistical methods (gender with chi-square, KOOS scores between pre-OA and rad-OA with paired t-
tests, age and BMI using ANOVA with Tukey’s post-hoc). Acoustic data were collected in clinic exam rooms using miniature
accelerometers (i.e., contact microphones) attached to the patient’s knee during scripted maneuvers: flexion-extension, sit-
to-stand, and walking. Acoustic data were processed (Figure 1), and their variability and patterns visualized with unsuper-
vised machine learning (Figure 2). Acoustic features were used to train a linear-classification algorithm for knee disease sta-
tus using supervised machine learning. Accuracy of our classification algorithm was measured with Leave-One-Out Cross-
Validation.

Results: The rad-OA disease group was older than the control group (mean age 62 vs 37, p=0.005). There were no other
between group differences in subject characteristics. In knees with rad-OA, our classification algorithm was highly accurate
in classifying disease state during flexion-extension (accuracy 90%, area under the curve (AUC) 0.94) and sit-to-stand
(100%) maneuvers. Walking was slightly less accurate (81%, AUC 0.75). Accuracy for pre-OA was similar (80% flexion-
extension, 88% sit-to-stand, 84% walking. Accuracy was higher when analyzing the three scripted maneuvers combined
than with each individual maneuver (rad-OA 92%, AUC 0.99, pre-OA 95%, AUC 0.97) (Figure 3). Acoustics were more
accurate for disease status classification than age, BMI, and KOOS score.

Conclusion: Our study illustrates the efficacy and potential utility of using acoustic emission analysis to accurately identify
the presence of early and advanced osteoarthritis of the knee in clinical settings with limited control of background noise.

Disclosure: D. Ewart, None; A. Draisey, None; O. Inan, Arthroba; C. Nichols, None; G. Ozmen, None.

Figure 3: Receiver operating characteristic curves showing true positive classification rate and false positive classification rate for a) radiographic
knee OA and b) pre-radiographic knee OA as “diseased” relative to “healthy” controls. Combined AUC was 0.99 for radiographic knee OA and
0.97 for pre-radiographic knee OA. OA: osteoarthritis; F/E: flexion-extension; STS: sit-to-stand; AUC: area under the curve.
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Background/Purpose:MRI is becoming the OA imaging modality of choice. It allows quantification of cartilage damage, the
signature pathologic feature of disease. Proposed MRI-based definitions of OA have limitations, including inconsistency
across tibiofemoral (TF) versus patellofemoral (PF) compartments and the possibility of satisfying the OA definition without
cartilage damage despite this being a hallmark feature of OA. A definition should not consider cartilage damage as a sole cri-
terion as it also occurs following joint trauma in the absence of OA; and should include osteophytes, which represent a bony
response to cartilage loss. Using radiographic and symptomatic/radiographic OA as gold standards, we calculated the sen-
sitivity and specificity of MRI-based definitions of knee OA that included cartilage damage and osteophytes as required cri-
teria and tested whether inclusion of bone marrow lesions or synovitis, features associated with pain and disease
progression, improved diagnostic performance.

Methods: Participants from the Multicenter Osteoarthritis (MOST) study, a longitudinal prospective cohort of older adults
with knee x-rays and MRIs at the 30-month study visit, were included in this cross-sectional analysis. Whole knee radio-
graphic OA (ROA) was defined as Kellgren-Lawrence (KL) grade ≥2 in either the TF or PF joint. Symptomatic ROA
(SxROA) was defined as ROA with frequent knee pain in the affected knee. MRI abnormalities were scored using the
WORMS scale in 14 regions in the TF and PF joints, including cartilage (scored 0-6 with definite cartilage damage scored
≥2), osteophytes (0-6), and either presence of bone marrow lesions (BMLs) (0-3), or effusion/synovitis or synovitis (0-3 at
3 sites). For each feature, we chose the worst WORMS score in the knee.

We tested different combinations of MRI features, which we compared to the gold standards of prevalent ROA and SxROA.
Combinations of MRI features included cartilage damage (WORMS ≥2) and osteophyte score ≥2 (alternatively, ≥3). In addi-
tion, we tested definitions that included BMLs (score ≥1 or ≥2) and synovitis (≥1 or ≥2). For each MRI OA definition, we cal-
culated sensitivity (Sn), specificity (Sp), positive and negative predictive values (PPV and NPV) and the area under the curve
(AUC). We chose the definition with highest AUC that preserved Sn ≥ 80% for ROA.

Results:We included 1185 individuals (1185 knees) (mean age 61 years, 62% female, 89% white). Of these, 316 had prev-
alent ROA and 83 prevalent SxROA. The best performing definitions for both ROA and SxROA required not only cartilage
damage and osteophytes but either mild-moderate BMLs or synovitis (Sn 90.7%, Sp 50%, AUC 0.70 for ROA).

Conclusion:We tested MRI-based definitions for OA, that all included cartilage damage and allowed for consistency across
the TF and PF compartments, against the gold standards of prevalent ROA and SxROA. We found that a definition involving
cartilage damage, osteophytes, and the presence of either moderate BMLs or synovitis had the best metrics for identifying
ROA and SxROA. This improves on proposed definitions that could leave cartilage out and provided inconsistent disease
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definitions across compartments.Performance characteristics of potential MRI definitions for whole knee ROA, where MRI
definition of OA is compared to the gold standard definition of ROA

Performance characteristics of potential MRI definitions for whole knee SxROA, where MRI definition of OA is compared to
the gold standard definition of SxROA
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Background/Purpose:Clinical trials of disease-modifying agents in knee osteoarthritis (OA) have largely failed to date. Iden-
tifying individuals with knee OA at an earlier stage in the disease process may provide a window of opportunity in which inter-
ventions may prove fruitful. However, there is no consensus definition for early-stage knee OA to enable trial enrollment. To
better define the construct of early-stage knee OA (EsKOA), we sought to identify how early knee OA has been defined in the
literature to date, and the most frequently used elements within the definitions.

Methods: We conducted a scoping literature review using PubMed from database inception to March 18, 2022. We
included human studies in which early-stage knee OA was included as a study population or outcome of interest, without
language exclusions. Two independent reviewers screened each abstract and full text article. Data were extracted from full
text articles and included study characteristics, the EsKOA definition, and the inclusion of demographic, symptoms, stan-
dardized patient-reported measures, physical examination, laboratory, imaging, performance-based measures, and gross
inspection/histopathologic domains as well as individual elements within the EsKOA definition.

Results: We identified 2289 articles in PubMed, of which 210 were included for data abstraction. Of these, 58 consisted of
duplicate cohorts with duplicate definitions of EsKOA and were excluded. Of the remaining 152 articles (32 interventional,
89 observational, 3 qualitative, 24 translational/basic science, 3 solely for criteria development), most were performed in Asia
(n=54) or Europe (n=48). All were published after 1990. An EsKOA definition was used as inclusion criterion in 142 studies,
for outcome definition in 5, and for development of new criteria in 5.

A detailed definition of EsKOA was lacking in 63 studies. EsKOA was defined by Kellgren-Lawrence (KL) radiographic OA
grade alone in 39 (with many including KL grade 2), or by previously developed early OA criteria by Luyten, et al. in 13 studies.
Fulfilling the 1986 ACR classification criteria for OA was included in the definition in 19 studies.

Demographic domains were included in the EsKOA definition in 30 studies, with 28 including an age cutoff. Symptomatic
domains were included in 73 studies and the most common elements were presence of knee pain (49) and pain duration
(25). Exam domains were included in 23 studies, with crepitus (14), joint tenderness (12), bony enlargement (6) as the most
common elements. Imaging was included in 130 studies (most common element KL grade), gross inspection/
histopathologic in 20 (most common element cartilage abnormalities). Only 8 studies included laboratory values, 13 other
patient-reported outcomes, 1 performance-based measures.

Conclusion: Although EsKOA has been studied in the published literature, it remains variably defined. Many definitions
included fulfilling 1986 ACR classification criteria or KL grades 2+, which reflects established OA, suggesting a failure to truly
capture EsKOA. These findings support the need to develop evidence-supported, validated classification criteria for
EsKOA.
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PRISMA flow diagram of study inclusion.
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Symptom, exam, and imaging elements included in EsKOA definitions in the studies identified by our scoping review

Disclosure: J. Liew, None; L. King, None; A. Mahmoudian, None; Q. Wang, None; T. Neogi, Novartis, Pfizer/Lilly,
Regeneron; G. Hawker, None.
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Background/Purpose: In this pilot and feasibility study, we evaluated whether a behaviorally-designed intervention utilizing
gamification and social support could improve both physical activity and reduce symptoms in veterans with osteoarthritis of
the knee (KOA). We hypothesized that the weekly average of daily steps over 32 weeks of follow-up would be greater in par-
ticipants randomized into the intervention arm compared to the control arm and that symptoms of KOA would be reduced
over time.

Methods: Veterans with a diagnosis of KOA, 40-80 years old, and who did not use assistive devices for ambulation were
enrolled. Participants received a FitbitTM and completed an initial 2-4 week observation period. A web-based platform adminis-
tered surveys on a biweekly basis and tracked physical activity through linkage to the FitbitTM application. All participants
selected a daily step goal that was either 33%, 40%, or 50% above their baseline. The intervention arm received points and
advanced through levels based on performance. They also selected a social support partner that received updates on their
progress to help motivate participants to meet their step goals. Controls received only daily texts with their step counts from
the prior day. Participants were also randomized to receive corticosteroid injections vs. lidocaine only in a factorial design (not
shown here). The primary outcome was the change in average daily steps over 32 weeks. Step counts were averaged over
2-week periods and analyzed over all time-points using mixed effects regression and adjusting for baseline (days with < 1000
steps were considered missing). Secondary outcomes included the total Knee Osteoarthritis Outcome Score (KOOS) assessed
over all time points. We determined differences in slope of change in KOOS between the intervention and control arms.

Results: Of the 36 consented participants, 33 were randomized and 31 were included in the final analysis. Two patients
were withdrawn due to lack of participation. Most participants were male (90.3%) and Black (70.96%). The mean (SD) age
and BMI of the study population were 60 (13) years old and 33.7 (5.9) kg/m2, respectively. Diabetes (42%), hypertension
(42%), and sleep apnea (45%), were the most common comorbidities and were comparably distributed between the trial
arms. Over all observations, participants that received the intervention walked a total of 1119 (95% CI: -562, 2799) more

Table 1: Slope of change (per 14 days) extrapolated from mixed effects regression models stratified by the incentive and control arms. *p<0.05
comparing the slope of change to 0 (i.e. no change).
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steps per day compared with the control arm (P=0.19) (Figure 1). The effect was greatest in the first 6-months (180 days)
[1491 (-272, 3254) p=0.10]. Greater improvement in total KOOS and several sub-scales was observed in participants that
received the intervention (Table 1).

Conclusion: This remote behaviorally-designed intervention might help patients achieve improvements in both steps per
day and symptoms over 32 weeks. A larger, multi-site study is underway and will provide greater precision with regard to
the degree to which this intervention is effective in promoting exercise and reducing symptoms of KOA.

Disclosure: W. Leach, None; M. Olave, None; C. Doherty, None; R. Gillcrist, None; D. White, None; K. Robinson,
None; A. Ogdie, AbbVie, Amgen, Novartis, Pfizer Inc, Bristol-Myers Squibb, Celgene, Janssen, CorEvitas, Gilead Sci-
ences, Eli Lilly, GlaxoSmithKline, Happify Health, UCB; T. Neogi, Novartis, Pfizer/Lilly, Regeneron; C. Scanzello,
None; J. Baker, Bristol-Myers Squibb(BMS), RediTrex, Pfizer.
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Background/Purpose: As a recommended intervention for knee Osteoarthritis (OA) according to current guidelines, Tai
Chi, a multi-dimensional exercise has exhibited clinically significant improvements in knee OA pain. Previous studies suggest
that Tai Chi may work through multiple pathways to achieve clinical improvement. However, most of previous findings are
detected on in-person Tai Chi. Few studies have investigated the modulation effects of remotely delivered mind-body inter-
ventions for Knee OA during the COVID-19 pandemic.

This study examines how brain function / oscillations (as measured by amplitude of low-frequency fluctuations (ALFF)) and
brain morphometry (as measured by voxel-based morphometry (VBM)) change in response to remote-delivered Tai Chi
mind-body exercise versus wellness education over time.

Methods: Adults ≥ 50 years of age who met the American College of Rheumatology criteria for symptomatic Knee OA were
randomized to either a Tai Chi or Wellness Education group and attended 12 weeks of biweekly remote sessions. The clin-
ical outcomes included the Western Ontario and McMaster Universities (WOMAC), Patient Global Assessment, Hospital
Anxiety and Depression scale, the Arthritis self-efficacy and quality of life at 12 weeks. Resting state Functional magnetic res-
onance imaging (fMRI, using simultaneously multi-slice sequences) and high-resolution structure MRI scans were applied
with a 3.0T Siemens scanner at baseline and after intervention.

We applied CONN toolbox for ALFF analysis and Computational Anatomy Toolbox - CAT12 for VBM analysis. A threshold of
p < 0.001 voxel-wise and p < 0.05 Family-Wise Error (FWE corrected) at cluster level was used for ALFF and VBM whole
brain analysis. In addition, brain regions that showed significant difference in ALFF analysis were used as region of interest
(ROI) in VBM analysis (small volume correction applied for ROIs).
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Results: Thirty-four patients were randomized to the remote delivery interventions and 31 completed pre- and post- MRI
scan. The mean participant age was 66 years, with 65% female. At 12 weeks, compared to wellness education, a signifi-
cantly greater improvement in the Tai Chi group was found in the WOMAC pain subscale score (p < 0.05). No significant dif-
ferences between groups were found for other clinical outcomes.

Brain imaging (ALFF and VBM) analysis showed that compared to remote-delivered wellness education, 12-week remote-
delivered Tai Chi significantly increased 1) the ALFF in bilateral lateral / ventral prefrontal cortex, anterior insula, anterior cin-
gulate cortex (ACC) / medical prefrontal cortex (MPFC) and left pre-motor cortex, and 2) grey matter volume at left
ACC / MPFC.

Conclusion: Our results suggest that remote-delivered Tai Chi can not only relieve knee pain, but also modulate the brain
function and structure of key regions involved in multiple function / pathways, i.e. descending pain modulation system and
default mode network (MPFC / ACC), cognitive control of movement (bilateral prefrontal cortex), and interoceptive attention
(anterior insula). Our findings demonstrated the potential of remote-delivered Tai Chi for musculoskeletal pain management.

Disclosure: J. Kong, None; C. Wang, None.
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Background/Purpose: Knee osteoarthritis (OA) and type 2 diabetes commonly co-occur due to shared risk factors. Con-
comitant knee OA makes type 2 diabetes management, particularly engaging in physical activity, challenging and has been
associated with increased risk for diabetes complications. The extent to which OA is diagnosed and managed in individuals
with type 2 diabetes, however, is unclear, and could be limited by the competing demands of diabetes. We sought to
assess: 1) the prevalence of symptomatic knee OA (fulfilling NICE clinical criteria) in persons with type 2 diabetes, including
the proportion who had received a physician diagnosis; and 2) the extent to which OA therapies had been used.

Methods: This was a descriptive cross-sectional study of individuals with type 2 diabetes ≥45 years old followed in outpatient
endocrinology clinics at three academic hospitals in Toronto, Canada. Participants completed standardized online question-
naires. We assessed, on a homunculus, joint areas that were troublesome (painful, aching, swollen, and/or stiff) for most days
over the last 3 months. We defined knee OA as fulfilling NICE UK criteria: activity-exacerbated knee pain, morning joint stiffness
≤30 min, and no history of inflammatory rheumatic disease. Participants were asked to indicate if they had consulted a health
care provider, received a diagnosis, and any treatments used (yes/no, from list) for their joint symptoms. We calculated the
prevalence of chronic lower extremity joint symptoms and symptomatic knee OA. Of those with symptomatic knee OA, we cal-
culated the proportion who had sought care from a health care provider, received a diagnosis, and had used OA therapies.
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Results: Our study included 166 participants: mean age was 66.9 (SD 9.4) years, 48.2% women, 83.1% had a post-
secondary education, and mean BMI 29.4 (SD 6.7) kg/m2. Prevalence of chronic troublesome lower extremity joints was
high, ranging from 31.9% (foot/ankle) to 43.4% (knee). Of 44 (26.5%) who fulfilled NICE criteria for knee OA, 29 (65.9%)
had discussed their joint symptoms with a health professional (family physician most frequent) and 20 (45.5%) reported
receiving any diagnosis for their joint symptoms. In those with knee OA, reported use of therapies was as follows, n (%):
acetaminophen 30 (68.2), oral NSAIDs 20 (45.5); topical NSAIDs 26 (59.1); opioids 3 (6.8); joint injections 6 (13.6); physical
therapy assessment 19 (43.2); physical activity and/or exercise program 15 (34.1); weight management 12 (27.3); brace
3 (0.7); gait aid 7 (15.9); and mind body activities 4 (9.1).

Conclusion: In this cross-sectional study of persons with type 2 diabetes, we confirmed a high prevalence of chronic mus-
culoskeletal symptoms, with 43.4% reporting chronic knee symptoms and one in four fulfilling NICE criteria for knee
OA. However, less than half meeting criteria for knee OA had received a diagnosis, and recommended OA treatments were
underused. Further research should assess the impact of strategies to increase recognition of and diagnosis of knee OA,
and improve implementation of OA care, on diabetes outcomes.

Disclosure: L. King, None; E. Waugh, None; I. Stanaitis, None; A. Weisman, None; B. Shah, None; L. Lipscombe,
None; G. Hawker, None.
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Background/Purpose: Rates of knee replacement (KR) due to knee osteoarthritis (OA) are rising exponentially and currently
no interventions prevent KR. Gait and physical activity are potentially modifiable risk factors in people with knee OA and thus
are of interest as potential treatment targets. Applying machine learning approaches to large datasets can help us under-
stand the influence of interrelated gait and physical activity predictors on risk of KR. The objectives of this study were to 1)
predict KR at 8-year follow-up using a machine learning model with gait and physical activity inputs, 2) identify influential pre-
dictors of KR from the model, and 3) quantify the effect of these predictors on KR using a causal inference approach.

Methods: Demographic and clinical data, spatiotemporal gait data from self-selected speed walking (GaitRite), and physical
activity data from 7 days of accelerometer wear (StepWatch) were collected from participants with and at risk for knee OA at
the 60-month visit of the Multicenter Osteoarthritis Study [MOST] (current study baseline). Knees without radiographic signs
of structural damage (Kellgren Lawrence Grade [KLG] = 0) were excluded from analysis. The outcome was incidence of KR
at 8-years after baseline. An ensemble machine learning approach was used to predict the outcome from 16 gait, 3 physical
activity, and 15 demographic/clinical features at baseline. Data were randomly split 100 times for training and testing in the
ratio 7:3, respectively. Model performance was evaluated on the held-out test sets using the area under the receiver
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operating characteristic curve (AUC). Influential predictors were defined as the 10 features most frequently appearing in the
top 10 contributors to prediction (via a variable importance measure statistic). We used g-computation to estimate the mar-
ginal risk differences of these influential predictors on KR.

Table 1. Sample characteristics
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Results: Of 1683 knees, 229 (13.6%) underwent KR by 8-years (sample characteristics in Table 1). The median AUC (2.5th-
97.5th percentile) across 100 data splits was 0.85 (0.80-0.88). Influential predictors identified by the model are shown in
Figure 1. Marginal risk differences (and 95% confidence intervals) are shown in Figure 2 and can be interpreted as the differ-
ence in risk of KR per 100 knees in the given category compared to the referent category. Higher KLG, worse pain, and
varus alignment were associated with higher risk of KR. CES-D ≥ 16 and self-identified Black race were associated with
lower risk. No gait or physical activity measures had statistically significant effects on KR risk.

Conclusion: Our machine learning model that included gait and physical activity variables predicted KR with high AUC.
While few gait and physical activity variables were identified as being influential, their relationship with risk of KR could not
be confirmed. Higher risk of KR was identified for common risk factors for OA progression (KLG, pain, and alignment). Spa-
tiotemporal gait parameters do not directly relate to knee joint loading and metrics such as knee moment and muscle acti-
vation may perform better. Unmeasured factors such as insurance and clinician or patient preferences also influence
decisions to undergo KR and may explain our findings for CES-D and race.

Figure 1. Influential predictors of knee replacement at 8-year follow-up and frequency of appearance as a top contributor to prediction in an
ensemble machine learning model across 100 data splits [KLG = Kellgren Lawrence grade, HKA = hip-knee-ankle alignment, CES-D = Center
for Epidemiological Studies Depression scale, WOMAC = Western Ontario and McMaster Universities Osteoarthritis Index]
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Figure 2. Marginal risk differences for knee replacement by 8-year follow-up [KLG = Kellgren Lawrence grade, HKA = hip-knee-ankle alignment,
CES-D = Center for Epidemiological Studies Depression scale, WOMAC = Western Ontario and McMaster Universities Osteoarthritis Index,
UAB = University of Alabama at Birmingham, UIowa = University of Iowa]
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Background/Purpose: Knee osteoarthritis (OA) and type 2 diabetes commonly co-occur due to shared risk factors. Both
knee OA and type 2 diabetes negatively impact health-related quality of life (HRQoL). However, the extent to which knee
OA symptoms impact the HRQoL of individuals with type 2 diabetes is unknown. Our objective was to assess the relation-
ship between symptomatic knee OA (yes/no) and HRQoL in persons with type 2 diabetes and, if a relationship was found, to
determine if it is due to depressed mood, sleep disturbance, fatigue, and/or walking limitation, which we hypothesized could
be explanatory factors.

Methods: This was a cross-sectional study of individuals with type 2 diabetes ≥45 years old followed in outpatient endocri-
nology clinics at three academic hospitals in Toronto, Canada. Participants completed standardized online questionnaires
that assessed sociodemographic factors, comorbidities to calculate the functional comorbidity index (FCI), depressed mood
(PROMIS Depression 8b), sleep disturbance (PROMIS Sleep Disturbance 4a), fatigue (PROMIS Fatigue 4a), walking limita-
tion (health assessment questionnaire walking difficulty item), HRQoL (EQ-VAS), and joint symptoms. Knee OA was defined
as fulfilling NICE UK clinical criteria (activity-exacerbated knee pain, morning joint stiffness ≤ 30 minutes, no history of inflam-
matory rheumatic disease). We used linear regression to assess the association between knee OA (yes/no) and HRQoL,
adjusting for potential confounders (age, gender, education level, BMI, and FCI). We then examined the effect of further
adjustment for depressed mood, sleep disturbance, fatigue and walking limitation on the knee OA estimate of effect.

Results: Our study included 166 participants. Mean age was 66.9 (SD 9.4) years, 48.2% women, 83.1% had a post-
secondary education, mean BMI 29.4 (SD 6.7) kg/m2, and 44 (26.5%) fulfilled NICE criteria for knee OA. Mean HRQoL
was 62.3/100 (higher = better) (SD 20.5). Individuals with knee OA had worse HRQoL, sleep, fatigue, depressed mood,
and walking limitation (p< 0.01 for all) compared to those without. After adjustment, the presence of comorbid symptomatic
knee OA was associated with worse perceived HRQoL (ß -7.33, 95%CI -14.67 – 0.004). Sleep, fatigue and depressed
mood were moderately correlated (Spearman r=0.42 to r=0.64). Adding any of these variables, or walking limitation, into
the model fully attenuated the association between knee OA and HRQoL.

Conclusion: The presence of symptomatic knee OA adversely affects the HRQoL of persons living with type 2 diabetes. Our
results suggest that this may be due to any of the downstream effects of symptomatic OA. Efforts to address quality of life in
individuals with type 2 diabetes must include increased attention to diagnosis and treatment of OA.

Disclosure: L. King, None; E. Waugh, None; I. Stanaitis, None; A. Weisman, None; B. Shah, None; L. Lipscombe,
None; G. Hawker, None.
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Background/Purpose: To describe phenotypes of multi-joint osteoarthritis (MJOA) definitions by race/ethnicity and sex in a
community-based cohort.

Methods: The Johnston County Health Study (JoCoHS) is an actively enrolling population-based study of White, Black, and
Hispanic men and women in Johnston County, North Carolina, built on the infrastructure of the longstanding Johnston
County OA Project but with a focus on younger individuals and a range of chronic health conditions. All JoCoHS participants
provide demographic information, anthropometric measurements, symptomatic and functional assessments, and radio-
graphs of major joints (excluding spine). For this analysis, we categorized the first 455 consecutive enrolled participants
according to previously established radiographic (r) and symptomatic (s) MJOA definitions (Table 1, PMID 30390991).
Descriptive statistics showing frequencies and percentages by sex and race/ethnicity were produced.

Results: The first 455 participants completing clinic visits were eligible for this analysis; of these, 409 participants (69%
women, 21% black, 9% Hispanic) had complete data for the phenotypes and variables of interest (Fig 1). Participants were
between the ages of 35 and 70 years old with a mean age of 55 years (Table 1). Within the study population, 84% were
overweight or more based on BMI ≥25 kg/m2 with a mean BMI of 32 kg/m2.

The most common MJOA phenotypes were MJOA-4r (22.7%), MJOA-8r (21.0%), and MJOA-4s (18.8%). The least com-
mon MJOA phenotypes were MJOA-9s (1.7%), MJOA-3s (2.7%), and MJOA-3r (2.9%). Table 2 shows the frequencies
by sex and race/ethnicity. Small numbers preclude meaningful statistical comparisons, although it appears that men and
Black participants were somewhat more likely to have several of the MJOA phenotypes.
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Conclusion: The most common MJOA presentation, both radiographically and symptomatically was MJOA-4, which
includes at least two lower body joint sites. This is a preliminary analysis, as the JoCoHS continues to enroll with a goal of
at least 1500 participants, allowing adjusted analyses and comparisons among smaller subgroups in future work.

Disclosure: S. Novin, None; C. Alvarez, None; T. Schwartz, None; Y. Golightly, None; A. Nelson, None.
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Background/Purpose: Pain in knee osteoarthritis (OA) is often known to fluctuate. However, there is limed knowledge of
the pain fluctuations in between knees within the same person. Our aims were: 1) To estimate to what degree knee pain
co-fluctuates in two knees within the same person. 2) Identify persons who have high degree of co-fluctuation indicative of
systemic reasons of pain, and persons with more distinct pain patterns in each knee suggesting local reasons for pain.

Figure 1. Example trajectories of pain in two knees of one individual representative of 4 groups identified using group trajectory modeling. Group1:
Same changes in both knees and similar pain levels. Group 2: Similar changes over time but possible different pain levels in each knee. Group 3:
Changes in pain over time become more similar between knees. Group 4: Changes in pain over time become more different between knees.
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Methods: We included 3310 subjects from OAI incidence or progression cohorts with non-missing values of pain in last
7 days (NRS range 0 to 10) at each annual follow-up between baseline and 5 years in both knees. To evaluate changes in
pain in each knee, we created a new variable, change in NRS pain over 1 year of follow-up. Then, we calculated the absolute
difference in change per year between two knees within a person. Using group trajectory modeling, allowing for polynomial
shape of the trajectories, we identified clusters of persons with similar trajectories of change in pain over time in both knees,
and those with knee-specific trajectories of change. We evaluated 2 to 6 groups and selected a 4-group solution based on
acceptable out-of-sample (20% of the whole study sample) group membership posterior probabilities with mean of at least
~0.8 for all groups and group sizes of at least 5% of the study sample.

Results: The knee pain was similar across all follow-up time points (apart from baseline that had higher proportion of persons
reporting pain) and very similar between right and left knees. At each follow-up, for ~40% of knees, participants reported no
pain. Among knees with pain, the mean pain levels over 5 years ranged 3.7-4.0 (SD 2.2-2.3) in right knee and 3.9-4.1
(SD 2.3-2.4) in the left knee. 185 persons had no knee pain in either knee during the follow-up and were thus excluded from
further analysis. During each 1-year follow-up time, ~50% reported changes in pain in both knees that were the same or dif-
fered by 1 NRS point only. ~30% reported changes in pain that differed by 2-3 NRS points between two knees within one per-
son. ~20% of participants reported annual change in pain level that differed >4 NRS points between the two knees. We found
4 groups with distinct patterns of within-person changes in knee pain over time.(Figure 1). Group 1: 10% of persons reported
essentially the same changes in pain for both knees and practically the same levels of pain. Group 2: 77% of persons reported

Table 1. Descriptive characteristics.
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similar magnitude of changes in both knees, even if having often different levels of pain in each knee. Groups 3 and 4: 13% had
different changes in pain between the knees – where in one subgroup (6%) the two knees converge to become more similar,
while in the other subgroup (7%) the two knees diverge over time to become different. Mean age was similar between the
4 groups, but sex distribution was markedly different, with relatively more male participants reporting similar pain in both knees.
Those with same pattern of change in both knees were also more often from the progression cohort. (Table 1)Conclusion: As
many as 85% of persons report similar fluctuations of pain in both knees. Only ~15% report distinct knee pain fluctuations in
each knee. Systemic components of pain and use of pain medication may contribute.

Disclosure: M. Englund, None; T. Neogi, Novartis, Pfizer/Lilly, Regeneron; A. Turkiewicz, None.
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Table 1: Upper panel: Significant differences in MIS-C features of patients presenting during the first phase of the COVID-19 pandemic (first and sec-
ondwave combined) compared to those presenting during the second phase (third and fourth wave combined) (*onemissing value). Lower panel: Sig-
nificant differences regarding MIS-C features between patients admitted to the intensive care unit compared to those managed on the general ward.
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Background/Purpose: The COVID-19-associated multisystem inflammatory syndrome in children (MIS-C) is characterized
by Kawasaki disease (KD)-like mucocutaneous features. The clinical course is often unpredictable. The goals of the current

Figure 1: Violin plots depicting differences in key laboratory MIS-C features between the four waves (panel A) and both phases (phase one is wave
one and two combined, phase two is wave three and four combined; panel B) of the COVID-19 pandemic: peak ferritin values, platelet counts
nadir, albumin nadir values, and peak NT-proBNP values.
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study were (a) to compare MIS-C phenotypes across the different waves of the COVID-19 pandemic, and (b) to identify vari-
ables associated with pediatric intensive care unit (PICU) admission.

Methods: Youth aged 0-18 years, fulfilling the World Health Organization MIS-C case definition, and admitted to the Alberta
Children’s Hospital during the first four waves of the COVID-19 pandemic (May ’20-December ’21) were included in this
observational cohort study. Captured data included KD-like manifestations, clinical signs of shock/hypotension, peak C-
reactive protein (CRP) and ferritin, platelet count nadir, peak NT-proBNP and troponin, liver enzyme abnormalities, sodium
and albumin nadir, echocardiogram findings, PICU admission, and use of biologic agents. MIS-C features were compared
across the different waves. Variables associated with PICU admission were established using univariate analyses and multi-
variate logistics regression models.

Results: Fifty-seven MIS-C patients (median age 6 years; 72% males) were included. Fifty-four per cent required PICU
admission. All received immunoglobulins, 77% received corticosteroids, and 14% were treated with biologic agents.
Patients presenting during the third (April-July ‘21; Alpha variant) or fourth wave (August-December ‘21; Delta variant) pre-
sented with higher peak ferritin (p< 0.001) and NT-proBNP (p=0.012) levels, and a higher prevalence of liver enzyme abnor-
malities (p=0.008), hypoalbuminemia (p=0.027), and thrombocytopenia (p=0.017). An unsupervised clustering model
correctly classified 49.1% of the patients in the correct wave without having access to this information. In univariate analyses,
PICU admission was associated with the presence of shock/hypotension (p=0.002), higher CRP (p=0.008), ferritin
(p=0.002), and NT-proBNP levels (p< 0.001), lower albumin levels (p=0.014), and ventricular dysfunction on echocardio-
gram (p< 0.001). A multivariate logistic regression model combining peak NT-proBNP, troponin, and ferritin levels as

Figure 2: Three-dimensional plot of the first three principal components (PC1, PC2, PC3) resulting from principal component analysis explaining
about 30% of the variance in the data. A clustering of MIS-C patients from the first and second wave, and from the third and fourth wave can be
observed.
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covariates explained 70% (Nagelkerke R2) of the variance in PICU admission and correctly classified 91% of the cases. NT-
proBNP was the sole significant contributor in this model (p=0.017).

Conclusion:MIS-C patients presenting in a later stage of the pandemic displayed a different phenotype including a predom-
inance of features associated with macrophage activation syndrome, such as higher ferritin levels, liver enzyme abnormali-
ties, and thrombocytopenia. This may reflect the impact of distinct SARS-CoV-2 variants. NT-proBNP emerged as the
most crucial MIS-C feature associated with PICU admission, underscoring the value of monitoring.

Disclosure: T. Renson, None; N. Forkert, None; K. Amador, None; P. Miettunen, None; S. Parsons, None;
M. Dhalla, None; N. Johnson, None; N. Luca, None; H. Schmeling, None; R. Stevenson, None; M. Twilt, None;
L. Hamiwka, None; S. Benseler, None.
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Background/Purpose: Multisystem inflammatory syndrome in children (MIS-C) is a severe hyper-inflammatory condition
associated with a recent SARS-CoV-2 infection. Case reports began in April of 2020 from Italy and the United Kingdom doc-
umenting cases of children with shock-like illness and features of Kawasaki Disease (KD). Epidemiologic data demonstrates
a latent rise and peak of MIS-C cases approximately 2-4 weeks after peak population infection. This study evaluated the
phenotypic presentations of children diagnosed with MIS-C compared with the dominant SARS-CoV-2 variant type in the
population throughout the course of the pandemic.

Methods: A retrospective chart reviews was performed on patients treated for MIS-C at the University of Iowa Stead Family
Children’s Hospital (UISFCH) from April 2020 to April 2022. Phenotyping was based on main clinical features at presenta-
tion. All patients met CDC guidelines for MIS-C. Variant category was determined by State of Iowa Department of Public
Health data outlining the dominant variant by in state testing. The original strain indicates the time for which variant testing
was not available at the state level. (See figure 1) Patient classification based on presenting features fell within 5 phenotypes;
those with gastrointestinal involvement either fit criteria for mixed-abdominal or shock phenotypes, and those with dermato-
logical features were characterized as KD-like or mixed-rash phenotypes. Patients with respiratory features were catego-
rized as respiratory phenotype. (See Figure 2)

Results: Seventy children with median age of 8 (interquartile range (IQR) 0.58-19) years met the criteria for MIS-C.
28 patients (40%) were characterized as shock phenotype, 20 patients (29%) KD-like, 15 patients (21%) mixed abdominal,
6 patients (9%) mixed rash, and 1 patient (1%) respiratory. The phenotypic breakdown per SARS-CoV-2 variant showed
that during the delta variant patients with gastrointestinal involvement with and without shock were the dominant phenotype
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Figure 1: MIS-C case count per month was compared with positive tests (in thousands) over the course of the pandemic. Background coloring
indicates the dominant SARS-CoV-2 variant in the state of Iowa. Original variant (grey) outlines the time in which state testing for variant type
was not readily available.

Figure 2: Flow diagram outlining classification of phenotype based on presenting organ system involvement. All patients met MIS-C criteria. Gastro-
intestinal involvement included abdominal pain, nausea, vomiting, and diarrhea. Dermatologic involvement included conjunctivitis muco-cutaneous
changes, periorbital edema, erythema of hands and feet and morbilliform rashes. KD criteria was based on the AHA KD 2017 Guidelines.
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at 70% (17/22) with 75% (13/17) of those being patients having shock. A Fisher’s Exact Test comparing the gastrointestinal
versus dermatologic phenotypes by variant yielded a p-value of 0.229.

Conclusion: Patients diagnosed with MIS-C during the time frame of the original, and alpha strain presented with similar
amounts of gastrointestinal and dermatologic features, but as new variants emerged, it was evident that the phenotype pro-
portions shifted. During the delta strain the majority of patients presented with gastrointestinal involvement and shock. We
demonstrate the rise of MIS-C after population peaks in the original and delta strain, and a distinctive lack of cases following
the surge of the omicron strain. The lack of a peak may be due to omicron causing less immune activation, previous infection
in our pediatric population, and the effect of vaccination.

Disclosure: S. Hong, None; E. Leisinger, None.

Abstract Number: 1926

Analysis of New Patient Referrals to a Large Pediatric Rheumatology
Clinic

Daniel Reiff, Melissa Mannion, Emily Smitherman, Matthew Stoll, Peter Weiser and Randy Cron, University of Alabama
at Birmingham, Birmingham, AL

Figure 3: Cases of MIS-C admitted at UISFCH over the course of the pandemic displayed in admissions per month. Patients were categorically
colored based on phenotype. Purple coloring indicates gastrointestinal involvement; patients with shock in dark purple and mixed-abdominal
(no shock) in light purple. Green coloring indicated dermatologic features with those meeting criteria for KD or incomplete KD in dark green and
those not meeting criteria but having prominent rash categorized as mixed rash in light green. Blue coloring indicated the respiratory phenotype.
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Background/Purpose: Large pediatric rheumatology centers receive hundreds of yearly referrals with a wide variety of
complaints and diagnoses. The amount of referrals received can lead to long appointment wait times and delayed diagnosis
of rheumatic conditions. In this study, we analyze three years of new patient referrals as the first step toward improving the
quality of outpatient referrals and promptness of rheumatic disease diagnosis.

Methods: All patients referred to the University of Alabama at Birmingham Pediatric Rheumatology clinic between January
2019 and December 2021 were identified. Referral and discharge diagnoses and scheduled follow up appointments were
abstracted from the electronic medical record. Per clinic policy, all referrals under 18 years of age were offered an appoint-
ment, regardless of concern for rheumatic disease. Descriptive data are presented as average and percentages. The anal-
ysis excludes hospital follow-up patients that were seen as new clinic patients. This study is exempt from Institutional
Review Board review as data was obtained and analyzed for quality improvement purposes.

Results: During the study period, 2638 new patients were referred to the University of Alabama at Birmingham Pediatric
Rheumatology clinic. On average, 73 new patients were referred per month, with monthly referrals peaking at 137 visits in
March 2021 and reaching their nadir - 30 and 31 referrals in March and April 2020, respectively - due to restricted in-person
visits at the onset of COVID-19 protocols. Of the total referred patients, 610 (23.1%) were diagnosed with a rheumatic con-
dition during their initial or follow-up appointments. Juvenile idiopathic arthritis (JIA) was the most frequent diagnosis at
45.6% of patients, including oligoarticular JIA and enthesitis-related JIA at 15.2% and 9.0% of patients respectively. The
next most common diagnoses were primary Raynaud’s phenomenon at 7.4%, recurrent fever or autoinflammatory syn-
dromes at 6.9%, vasculitides at 6.7%, and inflammatory eye conditions at 6.2%. Inflammatory bowel disease arthropathy,
Sjogren’s syndrome, systemic lupus erythematosus, and juvenile dermatomyositis each made up less than 5% of total diag-
noses. Non-rheumatic diagnoses totaled 76.9% (2028 pts) of referrals. Pain was the most common non-rheumatic diagno-
sis, with musculoskeletal joint pain (878 patients, 43.3%), back pain (126, 6.2%), and extremity/muscle pain (247, 12.2%)
together representing over half of all referred patients. Amplified musculoskeletal pain syndrome, complex regional pain syn-
drome, and chronic fatigue collectively made up 11.6% of non-rheumatic diagnoses, with rash and fevers following at 7.8%
and 5.9% respectively. Only 33% of all referred patients were ever seen for a follow-up visit, including 82.8% of rheumatic
diagnoses and 18% of non- rheumatic diagnoses.

Conclusion: The vast majority of patients referred to our pediatric rheumatology clinic do not have a rheumatic disorder and
do not follow-up beyond their initial appointment. Strategies to ensure individuals with rheumatic disease receive a timely
diagnosis by pediatric rheumatologists will become more important with worsening workforce shortages.

Table 1. Diagnosis Stratification and Follow-up Frequency
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Table 2. Rheumatic Diagnoses
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Background/Purpose: The Adult Center for Childhood Onset Rheumatic Disease (ACCORD) is a clinical and research cen-
ter for the health care transition (HCT) of adolescent and young adult (AYA) patients with rheumatic disease. It serves to
improve the experience and health outcomes for these patients as they transition from a pediatric-centered to an adult-
centered clinical home. Here we present the perceptions of our patients and their parents regarding what factors are impor-
tant in a transition clinic and how well this clinic currently performs these factors.

Methods: Patients and their parents were recruited if they were cared for in the ACCORD clinic and had a rheumatic disease
diagnosis. Patients and their parents were asked to complete a Mind the Gap survey via email. This previously validated sur-
vey has 44 questions, using 7-point Likert scales to rate 1) the importance of 22 factors in a transition clinic and 2) how well
the transition clinic currently performs these 22 factors. Patients and parents completed this survey independently. Survey
responses are presented as averages. Discordance between patient and parent responses are provided. Discordance
between how well the clinic is performing those factors are provided.

Table 3. Non-Rheumatic Diagnoses
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Results: 49 patients completed the survey (Table 1). 35 parents completed the survey. Both identify as valuable factors:
knowledgeable staff, honest explanations of disease and therapy options, and autonomy of the patient to decide who is in
the exam room and in medical decision making (Fig. 1). Patients identify wasted time in clinic and convenience of clinic times
as the most valuable factors with the greatest room for improvement (Fig. 1). Parents identify organizational support and
communication inside medical teams as the most valuable factors with the greatest room for improvement (Fig. 1). The
greatest discordance in valuable factors between patients and parents are the patient having the opportunity to be seen
alone (more important to patients) and having staff who know how to talk to teenagers (more important to parents) (Fig. 3).
Compared to patients, parents place less cumulative importance on these 22 factors while also reporting that these factors
are currently less well implemented in the clinic (Fig. 1).
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Conclusion:We show that patient autonomy, knowledgeable providers, and honest explanations of diagnoses and therapy
are important themes for both patients and their parents. Perhaps unsurprisingly, patients value more of these factors than
do their parents. However, patients are also more likely to report that the clinic is successfully implementing these factors.
This could reflect more familiarity with the clinic (many of these patients attend their visits alone) or a shifting relationship from
the parent-provider dyad of a pediatric-centered clinic to a patient-provider dyad of an adult-centered clinic. Interestingly, it
is parents who most value a clinic that generally caters to teenagers, while patients most value a clinic that allows for their
autonomy and individualism. These findings are valuable qualitative insights for transition clinics caring for AYA patients
and should be considered in the customization of HCT for patients and their parents.

Disclosure: R. Overbury, None; D. Eddington, None; K. Sward, None; J. Bohnsack, None; C. Inman, None;
S. Stern, None; K. James, None; E. Treemarcki, None; A. Hersh, None.
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Background/Purpose: Diffuse alveolar hemorrhage (DAH) is a life-threatening syndrome with bleeding from the pulmonary
microvasculature. It is classified as pulmonary capillaritis if histology shows neutrophilic invasion with fibrinoid necrosis of
capillary walls. This can occur secondary to systemic autoimmune disease or in isolation as idiopathic pulmonary capillaritis
(IPC). There is a paucity of literature describing IPC in pediatrics. We describe the clinical presentation, management, and
outcomes of a pediatric cohort with biopsy-proven IPC compared to other etiologies of DAH, including idiopathic pulmonary
hemosiderosis (IPH) and autoimmune disease (DAH-AD).

Methods: ICD-10 codes were used to identify patients 1-18 years of age who presented to Texas Children’s Hospital from
2011-2021 with concerns for pulmonary hemorrhage. Inclusion criteria were radiographic evidence of bilateral hemorrhage,
anemia, and clinical respiratory insufficiency in patients. Exclusion criteria were anticoagulation use, perioperative period,
and antecedent trauma, including CPR. IPC patients had capillaritis on biopsy and no evidence of systemic autoimmune dis-
ease at presentation. IPH patients had no vasculitis or capillaritis on biopsy and no evidence of systemic autoimmune dis-
ease. We extracted clinical features, diagnostics, immunomodulation use, and outcomes.

Results: 680 patient charts included an ICD-10 code suggestive of pulmonary hemorrhage. 192 patients met inclusion and
exclusion criteria for DAH. Of these, 10 met criteria for IPC, 7 for IPH, and 54 for DAH-AD with 24/54 (44%) ANCA vasculitis
and 18/54 (33%) lupus. Majority (65%) of DAH-AD patients presented with hemorrhage at time of systemic diagnosis. One
additional IPC patient was later reclassified as COPA syndrome, and one additional IPH patient, who had no vasculitis on
original biopsy, later developed pANCA and MPO antibodies with recurrent DAH.
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Median age of the IPC patients at first DAH presentation was 5 years (range 0.5-13). 5 were evaluated for symptomatic ane-
mia prior to presentation, and 5 reported hemoptysis at presentation. All received high-dose IV corticosteroids, and
8 received IVIG. 9 patients received additional immunomodulation: 5 cyclophosphamide, 2 rituximab, and 2 both agents.
8 received steroid-sparing maintenance therapy with azathioprine, hydroxychloroquine, IVIG, methotrexate, or mycopheno-
late. Despite these interventions, 6 IPC patients had a refractory course with recurrent DAH. This is in comparison to 6/7
(86%) with IPH and 14/54 (26%) with DAH-AD. One IPC patient developed severe interstitial lung disease with baseline oxy-
gen requirement and is being evaluated for lung transplant 24 years after initial DAH. One patient with IPC died, secondary to
comorbidity (dilated cardiomyopathy). Table 1 outlines IPC and IPH outcomes.

Conclusion: Although treated aggressively, children with biopsy-proven IPC at our institution had a more chronic course
with more recurrent DAH as compared to IPH and DAH-AD patients. The majority of IPC and IPH patients did not develop
systemic autoimmune disorders. Additional prospective cohort studies are needed to determine predictors of recurrence
and optimal treatment course of DAH phenotypes.

Outcomes of Idiopathic Pulmonary Capillaritis and Idiopathic Pulmonary Hemosiderosis Patients

Disclosure: A. Chun, None; T. vogel, Sobi, Novartis, Pfizer, Moderna; A. Ramirez, None; M. De Guzman, None;
E. Muscal, None; M. Silva-Carmona, None.
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Background/Purpose: Multisystem inflammatory syndrome in children (MIS-C) is a clinical entity distinct from primary
COVID-19 infection that resembles Kawasaki disease (KD) and toxic shock syndrome. Consensus treatment guidelines
for MIS-C have been established based on expert review. Anakinra has been used in refractory cases of MIS-C, but has
not been studied in-depth.

Methods: A single center retrospective cohort study was conducted of all MIS-C patients hospitalized at CNH from May
15 to November 15, 2020. Diagnostic and therapeutic data were extracted from the electronic health record. Forty-six
patients met the CDC case definition for MIS-C and were further stratified by the presence/absence of KD-like features
and CV shock. MIS-C patients with neither KD-like features nor CV shock were termed non-specific, while those with both
were termed Kawasaki disease shock syndrome (KDSS).

Results: Of the 46 MIS-C patients included in the study, all received IVIG, 14 (30%) received IVIG monotherapy and
32 (70%) received IVIG+anakinra. No mortality was observed, and no statistically significant differences in adverse reactions
were found. The median initial dose of anakinra was 7.9 mg/kg/day to a maximum dose of 9.5 mg/kg/day, with a duration of
9.8 days. Most CV shock patients received anakinra (+anakinra 63% versus -anakinra 21%, p=0.02), which were prescribed
at higher doses (+CV shock 9.8 mg/kg/day versus -CV shock 8.0 mg/kg/day, p=0.003) and for a longer duration (+CV
shock 10.6 days versus -CV shock 7.1 days, p=0.002). In patients who received IVIG+anakinra, >50% defervesced by
day 2 of treatment (figure 1A-C). Among patients receiving IVIG+anakinra, KD-like symptoms was associated with a pro-
longed time to defervescence (figure 1B). MIS-C patients treated with IVIG+anakinra showed improvement in LVEF
(59.0% versus follow-up 62.5%, p=0.004) (figure 1D) and Ap4 cardiac strain (median initial -13.2 versus follow-up -17.8,
p=0.04) (figure 1E). While improvements in LVEF with IVIG+anakinra remained significant in CV shock and KDSS subgroup
analysis (figure 1D and figure 2C), improvement in cardiac strain was significant in those with KD-like features (median initial
-3.2 versus follow-up -19.1, p=0.006) (figure 1D), but not CV shock (p=0.37) (figure 1D and 2D).

Conclusion: Treatment of MIS-C with anakinra was associated with resolution of symptoms, including fever and cardiovas-
cular dysfunction, with no significant adverse events. Our findings suggest an alternative strategy associated with resolution
of MIS-C-associated hyperinflammation, and may be useful in MIS-C patients for whom steroids may be unfavorable or
contraindicated.
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Primary outcome measurements of MIS-C patients with non-specific, KD-like, and CV shock clinical phenotypes treated with anakinra. The effect
of anakinra on defervescence in all patients receiving anakinra (A), as well as those with KD-like features (B) and CV shock phenotypes (C), is
shown. Left ventricular ejection fractions (LVEF) on initial and repeat echocardiograms in MIS-C patients who did not receive anakinra (-anakinra)
with those who received anakinra (+anakinra), as well as the LVEF of MIS-C patients with KD-like features or CV shock who received anakinra,
is shown in D. The lower limit of normal LVEF (55%) is indicated by the dotted lines. Ap4 cardiac strain on initial and repeat echocardiograms in
MIS-C patients who did not receive anakinra (-anakinra) with those who received anakinra (+anakinra), as well as MIS-C patients with KD-like fea-
tures or CV shock who had received anakinra, is shown in E. Data were analyzed for statistical significance by log rank test (B and C) or non-
parametric two-tailed Wilcoxon matched pairs signed rank test (D and E), and a p-value <0.05 was considered statistically significant.
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Primary outcome measurement of MIS-C patients with anakinra stratified by non-specific, KD-like only, CV shock only, and KDSS clinical pheno-
types. Resolution of fever in MIS-C patients treated with anakinra and stratified by SARS-CoV-2 PCR status or in CV shock patients treated with
anakinra and stratified by treatment with stress hydrocortisone are shown in A. Left ventricular ejection fractions (LVEF) on initial and repeat echo-
cardiograms in MIS-C patients with non-specific, KD-like only, CV shock without KD-like features (w/o KD), and KDSS phenotypes are shown in
C. In D, the effects of anakinra in apical (Ap4) cardiac strain in MIS-C patients with non-specific, KD-like only, CV shock without KD-like features
(w/o KD), and KDSS phenotypes are shown. Data were analyzed for statistical significance by log rank test or non-parametric Wilcoxon matched
pairs signed rank test. A p-value <0.05 was considered statistically significant. KD= Kawasaki disease-like, KDSS= Kawasaki disease shock syn-
drome, PCR= SAR-CoV2 polymerase chain reaction.
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Background/Purpose: The impact of the COVID-19 pandemic on the number of pediatric patients evaluated in
North America for recurrent fevers and autoinflammatory diseases is unknown; however, there have been reports
of increased numbers of children presenting with these concerns. The purpose of this project was to determine
the number of new patients evaluated for recurrent fevers in temporal relation to the COVID-19 pandemic in North
America.

Methods: The Childhood Arthritis and Rheumatology Research Alliance (CARRA) Periodic Fever, Aphthous Stomatitis,
Pharyngitis, Cervical Adenitis Syndrome (PFAPA)/Autoinflammatory Disease Working Group used previously determined
recurrent fever ICD-10 codes, including periodic fever and autoinflammatory syndromes, to quantify monthly numbers of
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new pediatric patients evaluated for recurrent fever diagnoses by outpatient subspecialists from March 1, 2019 to
February 29, 2020 (pre-pandemic) and from March 1, 2020 to February 28, 2021 (during the pandemic). The propor-
tion of new visits evaluated for recurrent fever diagnoses relative to all new visit diagnoses during these two years were
compared using a two-sample test of proportions. This study was determined to be IRB exempt by the Cincinnati
Children’s Hospital IRB.

Results: Twenty-four sites reported 1684 new patient visits coded with recurrent fever diagnoses pre-pandemic com-
pared with 2181 during the first year of the pandemic. There was an increase in the total number of recurrent fever
evaluations after the onset of the pandemic compared to the year prior in 20 of 24 sites (range -48% to +360%). Of
the 20 sites who provided the total number of new visits for all diagnoses, there were 19305 new visits pre-pandemic
of which 1318 (6.83%) had a recurrent fever code compared to 17040 new visits during the pandemic with 1690
(9.92%) who received a recurrent fever diagnosis code. The difference between the proportion of new recurrent fever
evaluations and total number of new visits pre-pandemic versus during the pandemic was statistically significant
(p< 0.0001).

Conclusion: Across 24 CARRA-associated North American centers, there was an increase in pediatric patients evalu-
ated for new recurrent fever diagnoses during the first year of the COVID-19 pandemic compared to the year prior,
despite a decrease in the total number of new patients. An increase in recurrent fever evaluations merits further inves-
tigation given that many daycare centers and schools were closed during a time of increased infection control precau-
tions and attention to fevers. A speculated potential etiology is that unknown, noninfectious triggers precipitate
recurrent fever syndromes. The CARRA PFAPA/Autoinflammatory Disease Working Group’s project is the first collabo-
rative, multidisciplinary effort to assess the number of children evaluated for recurrent fevers in relation to the COVID-19
pandemic in North America.

Disclosure: L. Mansfield, None; S. Lapidus, None;M. Hollander, None; J. Cherian, None;M. Twilt, None;M. Piram,
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Background/Purpose: Mutations in the gene NOD2 encoding the nucleotide-binding oligomerization domain-containing
protein 2 (NOD2) which controls innate responses to LPS have been linked to Blau syndrome or Crohn disease when affect-
ing the NOD or LRR domains, respectively. The role of variants in NOD2 in autoimmune hepatitis (AIH) is unknown.

Methods: Patients with pediatric AIH or PSC were surveyed for variants in NOD2 using research whole exome/genome
sequencing (n=55) or clinical NGS (n=8). Purified RNA from circulating leukocytes of patients (n=13, including 3 subject with
variants in NOD2) and healthy controls ([HC]; n=6) was subjected to NanoString-based quantitation of expression of
52 genes associated with activation of type 1/2 interferons or NF-kB.

Results: Exome sequencing revealed three heterozygous variants in NOD2 in 5 patients, including the two risk alleles for
Crohn disease, p.Gly908Arg and p.Leu1007Profs*2, and p.Asn289Ser, a variant of uncertain significance which localizes
upstream of NOD (see table). Patient #1 presented with hepatitis and hypoxemia attributed to hepatopulmonary syndrome.
Hepatitis improved with mycophenolate mofetil (MMF), corticosteroids (CS), and later tacrolimus (Tac), but repeat liver
biopsy at age 16 showed active granulomatous hepatitis which was accompanied by elevated plasma level for CXCL9 of
3709 (normal< 121 pg/ml), a chemokine induced by IFNg. Patient #2 presented with severe hepatitis, and elevated plasma
CXL9 of 9364 pg/ml. On treatment with MMF and CS, LFTs normalized but aplastic anemia developed. Patient #3 pre-
sented with hepatitis, Coombs+ hemolytic anemia, and was later diagnosed with SLE. Disease partially responded to
MMF and CS. Subject #4 was diagnosed with celiac disease and AIH which was refractory to treatment with azathioprine
(AZA), CS, and Tac. Case #5 had AIH which responded promptly to AZA and CS. No patient was diagnosed with IBD.
NanoString-based quantitation of interferon and NF-kB gene activation revealed case 5 to segregate with HC in unsuper-
vised analysis, while both subjects with the p.Gly908Arg mutation displayed upregulation of the genes CXCL10, EPSTI1,
GBP1, IFIT2, and RTP4 compared with other AILD patients and HC.

Conclusion: NOD2 mutations affecting the LRR domain are associated with granulomatous hepatitis, extrahepatic immune
dysregulation, and steroid refractory AIH. Whether upregulation of interferon responses in these patients requires alternative
treatments needs further investigations.

Demographics, genetic mutations, immune evaluation, liver enzymes and direct bilirubin levels of the 5 patients
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Background/Purpose: The COVID-19 virus has caused significant morbidity and mortality, despite introduction of the
COVID vaccine. Immunocompromised patients have been shown to have reduced response to the COVID vaccine com-
pared to healthy individuals. There is currently limited data on the responsiveness of pediatric systemic lupus erythematosus
(SLE) patients to the COVID vaccine.

Methods: To evaluate the effectiveness of the COVID vaccine in generating an antibody response in immunosuppressed
pediatric SLE patients, retrospective data were collected for SLE patients 1-21 years of age seen at Children’s National Hos-
pital and who have been fully vaccinated against COVID-19. Fully vaccinated was defined as having received at least two
doses of the Pfizer or Moderna vaccine or having received one dose of the Johnson & Johnson vaccine. Patients were
included if they were on immunosuppression at the time of vaccination.

Results: Ten patients met inclusion criteria for the study, and all tested positive for SARS-CoV-2 spike IgG. The average age
of the patients was 15.5 ± 3.6 years old. Eight patients were female, and 7 patients identified as Black/African American.
One patient had a documented history of COVID infection, whereas the other patients had no prior reported history of
COVID infection. All patients had lupus nephritis. At the time of vaccination, 7 were receiving prednisone (1 patient on high
dose, 6 patients on steroid wean, average dose 0.39 ± 0.68 mg/kg/d), and 6 were receiving mycophenolate mofetil (average
dose 1193 ± 258 mg/m2/d). In addition, 2 patients received belimumab, 1 received rituximab, 1 received tacrolimus,
1 received cyclophosphamide, and 2 received methotrexate. One of the patients receiving methotrexate had active arthritis
and was also receiving adalimumab. Two patients (22%) received 2 doses of the Moderna vaccine, 5 patients (56%)
received 2 doses of the Pfizer vaccine, and 2 patients (22%) received 3 doses of the Pfizer vaccine. One patient received
dose 1 of the Pfizer vaccine prior to receiving immunosuppression. IgG levels were measured at a mean of 91.7 ± 55.4 days
after the last COVID vaccine. The mean±SD IgG level for patients who received all vaccine doses while on immunosuppres-
sion was 283.5 ± 200.7 AU/mL. Patients who received 2 doses of the Pfizer vaccine had slightly lower IgG titers
(231 ± 155.1 AU/mL) compared to those who received 2 doses of the Moderna vaccine (297 ± 145 AU/mL). None of the
10 patients had a documented COVID infection post-vaccination. In addition, 3 patients who were diagnosed with SLE
and started on immunosuppression post-vaccination also had COVID IgG titers drawn; all had a positive titer at a mean
±SD level of 318.3 ± 418.2 AU/mL.

Conclusion: In a small population of pediatric SLE patients on immunosuppression, all patients mounted an appreciable
antibody response to the vaccine as demonstrated by positive SARS-CoV-2 IgG titers. Their titer levels were similar to those
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of a smaller cohort of SLE patients who were not on immunosuppression at the time of vaccination. These results differ from
reduced responses seen in transplant and adult SLE patients. Further studies are needed with a larger cohort of patients.

Disclosure: Y. Shi, None; C. Park, None; S. Sule, None; S. Ahn, None.
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Background/Purpose: The long-term complications of SARS-CoV-2 and MIS-C in children are unknown. PECOS, a joint
study at the National Institutes of Health (NIH) Clinical Center and Children’s National Hospital was initiated in July 2021 with
the following study objectives:

• Characterizing long-term clinical manifestations and sequelae following recovery from SARS-CoV-2 infection.
• Characterizing the role of genetics and immunological factors in long-term outcomes.
• Characterizing changes in the SARS-CoV-2 immune response over time.

Methods: PECOS is a prospective longitudinal study, funded by the National Institute of Allergy and Infectious Diseases
(NIAID), NIH, to enroll 1000 individuals, including 650 COVID-19 survivors (S) and 350 healthy controls (HC). Participants
(0-21 years) are evaluated on a regular basis for a total of 3 years. Evaluation includes history/physical exam, review of sys-
tems, a battery of laboratory tests, and cardiopulmonary testing and imaging. Validated survey instruments are used to eval-
uate neurodevelopment progress, patient reported outcomes, and impact of the pandemic on quality of life and mental
health. Blood samples are assessed for antibody kinetics, T cell responses, and host genetics; stool for viral shedding and
microbiome. Samples are stored in a biorepository for future testing.

Results: As of May 27, 2022, 804 individuals have been screened. 604 (75%) were found to be eligible and 418 (52%) were
enrolled. Of the 418, 285 (68%) are S and 133 (32%) are HC. Preliminary results presented in this abstract are from partic-
ipants who have completed baseline testing.

The overall demographics of the S and HC cohorts were similar for sex, and ethnicity with a discrete representation of all
ages, and SARS-CoV-2 variants of concern.

Acute COVID-19 survivors were more likely to report GI symptoms at baseline compared to HC. There were no significant
differences observed on baseline physical exam. Significant differences were seen in baseline parent-reported global health,
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cognitive functioning, pain intensity, and fatigue scores, with S scores worse than HC, and a larger percentage of S scoring
>1SD below the normed mean. There were no significant differences in anxiety, social relationships, peer relationship, sleep
disturbance, or depressive symptoms, with both groups demonstrating similar percentages scoring >1SD below the
normed mean. Additional data analysis is in progress for pulmonary, cardiac, immunologic, and genetic testing.

Conclusion: This study establishes a well characterized, large, longitudinal cohort of pediatric survivors who have recovered
from SARS-CoV-2 infection and HC. Preliminary analysis suggests that pediatric COVID-19 S are more likely to experience/
report GI symptomatology compared to HC. Preliminary results also reveal that COVID-19 S are more likely to have worse
scores in overall global health, cognitive and physical functioning, pain interference, and fatigue. Not unexpectedly, many
HC and S reported concerns with peer relationships, anxiety, and sleep disturbance, which may be secondary to the pro-
longed social isolation and life changes associated with the pandemic.

Disclosure: G. Montealegre Sanchez, None; R. DeBiasi, None; L. Arrigoni, None; K. Rubenstein, None; J. Liang,
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Background/Purpose: The transition from pediatric to adult rheumatology care is associated with increased disease activ-
ity and morbidity for patients with rheumatic disease. Consequently, there has been increasing focus on transitional pro-
grams involving multidisciplinary teams to improve self-management skills and other transition-related outcomes.
Unfortunately, there is a lack of research surrounding the final stage of transition that occurs immediately after patients tran-
sition to adult care. Thus, our study aimed to characterize healthcare self-management skills and assess how transition
readiness may compare pre-transfer to adult care to post-transfer in a cohort of youth who were seen in a multidisciplinary
rheumatology transition program.

Methods: Youth aged 17-18 years old with JIA or jSLE were recruited in our multidisciplinary pediatric rheumatology transi-
tion clinic and followed after they transitioned to adult care at age 18. Upon transfer to adult care, patients are seen by an
adult rheumatologist and an Advanced Clinical Practitioner in Arthritis Care (ACPAC) physiotherapist who sets goals and
coaches patients on self-management skills and strategies. Prior to and after the transfer to adult care, all patients com-
pleted the TRANSITION-Q, a 14-item, validated, self-administered questionnaire assessing healthcare self-management
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skills where higher scores (max. 100) indicate greater transition readiness. Total scores and frequencies of responses to
each question (“never”, “sometimes” or “always”) were recorded, and a paired t-test determined compared the pre- to
post-transfer scores.

Results:Of 33 patients (n=27 female, n=25 JIA), the means (SD) and ranges of TRANSITION-Q scores prior to compared to
post-transfer to adult care were 68.0 (13.4, range 38-92) versus 83.5 (15.6, range 48-100) (p< 0.01). Total TRANSITION-Q
scores increased in 31 (94%) patients. Domains where the greatest number of patients improved pertained to traveling to
doctors appointments on their own, contacting the doctor when they need to, booking their own doctor’s appointments,
and seeing the doctor on their own.

Conclusion: Youth in our transition clinic show improved self-management skills after transitioning to adult care as shown
by increases in TRANSITION-Q scores. Notably, TRANSITION-Q scores prior to transfer reveal that patients generally have
considerable room for improvement in self-management skills suggesting that they can benefit from support even after
transfer. While reasons for improvement are likely multifactorial and related to our transition program and patient maturation,
the involvement of the ACPAC physiotherapist who works individually with each patient after transfer to adult care to set
goals for improvement likely plays a key role. Future work will involve increasing our sample size and comparing with patients
who did not have access to an ACPAC after transfer.
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Background/Purpose: Racial disparities are prevalent in chronic illness, including pediatric rheumatic diseases. Prior work
has investigated the impact of race on disease activity and damage in rheumatic diseases, such as lupus, but has not stud-
ied its impact on healthcare utilization patterns. As part of an institutional effort at the University of California, San Francisco
(UCSF) to understand healthcare utilization of children with chronic illnesses who interact frequently with the healthcare sys-
tem, we performed an analysis of rheumatology patients to describe healthcare utilization, including medication usage and
communication with providers, by race. Our secondary aim was to investigate health disparities via the association between
race and missed clinic visits, emergency department (ED) use, and inpatient hospitalizations.

Methods: Patients defined as frequent presenters to pediatric rheumatology clinic at the UCSF (San Francisco and Oakland)
were identified between 1/1-12/31/2021 by the presence of at least 6 healthcare encounters over a 3 year period with a pri-
mary subspecialty clinic in rheumatology. Demographic characteristics were collected, and socioeconomic measures were
derived from 5-year estimates from the American Community Survey (ACS) 2020 survey data from the U.S. Census Bureau,
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including median income for zip code and guardian education. Urbanicity versus rurality was derived by geocoding 2010
Rural-Urban Commuting Area (RUCA) scores from the USDA. Descriptive statistics were performed using Kruskal Wallis
and chi-squared tests, as appropriate, to describe the cohort by race. Univariate and multivariate (controlling for age, sex,
ethnicity, median income for zip code, primary payor, and clinical site) regression models were created to investigate the
association between race and missed clinic visits (linear) and any use of the emergency department or inpatient hospitaliza-
tion (logistic).

Results: The cohort was predominantly ‘Other’ race (38%) or White (38%) (Table 1). White patients were mostly privately
insured (71%) while Black patients (44%) and those identifying as ‘Other’ (51%) were predominantly publicly insured. 89%
of the cohort lived in an urban area. Black patients had the highest number of scheduled visits (11) along with the highest
‘no-show’ clinic rates (6.25) (Table 2). Black and ‘Other’ race identifying patients also had the highest use of the emergency
department (23% and 18%, respectively) and inpatient hospitalizations (16% and 11%, respectively). In multivariate model-
ing (Table 3), Black and ‘Other’ race were associated with missed clinic visits and ED utilization but not hospitalization, upon
adjustment.

Conclusion: Black and multiracial patients have disproportionately high burden of clinic visits and subspecialty referrals
along with ED use. Limitations include single center data that may limit generalizability of findings and inability to control for
disease severity or diagnosis, which may confound findings. Future interventions may target lowering outpatient clinic visit
burden and improving clinic show rates to understand if this may ameliorate the disproportionate usage of the ED compared
to other racial groups.
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Background/Purpose: Homozygote (HM)/compound heterozygote (CH) and digenic (DG) mutations in proteasome sub-
units cause the autoinflammatory syndrome CANDLE, or proteasome-associated autoinflammatory syndrome (PRAAS).

Clinical characteristics of patients with dominant negative PSMB8 p.Gly209Arg mutation
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Inflammation is mediated by type I interferon (IFN I) due to proteotoxic distress, partially through protein kinase R (PKR) acti-
vation1. Patients (pts) with heterozygous (HZ) loss of function PSMB9mutations are described2. We report five pts with het-
erozygote PSMB8 mutations and severe disease.

Methods: Pts with elevated IFN scores or clinical features of an interferonopathy were enrolled in an IRB-approved natural
history protocol. We characterized clinical and immunological phenotype, measured IFN I score and performed targeted
genetic analysis. We studied monocytes in culture and assessed the mutation’s effect on proteosome in HeLa cells and
patients’ T cell blasts.

Clinical characteristics of patients with dominant negative PSMB8 p.Gly209Arg mutation

Clinical characteristics of patients with dominant negative PSMB8 p.Gly209Arg mutation
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Results: All had heterozygotes PSMB8 mutations p.Gly209Arg due to base pair change c.635G >A (n=4), or c.635G >C
(n=1). Clinical features are listed in the Table. All had perinatal onset of CANDLE-like symptoms, fevers, neutrophilic panni-
culitis, myositis, systemic inflammation and elevated IFN I score. Other features include lymphopenia, hypogammaglobuline-
mia, chronic infections, portal hypertension, colitis and proteinuria that are rare or absent in HZ or CH PSMB8. All required
high-dose steroids. One died at 25 from variceal bleed. Treatment with JAK inhibitors, baricitinib (n=2), and tofacitinib
(n=2) improved systemic inflammation and allowed tapering of the steroids. However, cytopenia (n=5) and recurrent infec-
tions are ongoing (n= 4). One has persistent lung aspergillosis, two had pseudomonas lung infections, one had PJP and
one has persistent EBV viremia and norovirus/sapovirus in the stool. All are on replacement immunoglobulins. Functional
assays showed that intracellular protein aggregates were increased consistent with severe proteasome dysfunction. The
pts’monocyte-derived macrophages produce high IL-8, IL-6 upon stimulation like other CANDLE pts compared to controls.
In vitro, mutation cause a dominant negative effect with accumulation of proteasome precursors that do not mature. It
inhibits compensatory POMP/Beta5 expressions, and disrupts proteosome assembly and maturation in HeLa cells, in a
dominant-negative way. In vitro treatment of the T cells with PKR inhibitor and JAKinhibitor decreased Interferon-Stimulated
Genes transcription.

Conclusion: We describe 5 pts with HZ dominant negative PSMB8 mutations who expand the spectrum of CANDLE. Like
HZ PSMB9 mutations and DN POMP mutations, they have infections suggestive of T cell dysfunction and respond partially
to JAKinhibitors. Our report points to the need to evaluate the effect of novel mutations on proteasome functions in patients
presenting with neutrophilic rashes and CANDL like presentations.

1Kanazawa, et al. "HZ missense variant of the proteasome subunit β-type 9 causes neonatal-onset autoinflammation and
immunodeficiency." Nature commun. 2021

2 Davidson, et al. PKR is an innate immune sensor of proteotoxic stress via accumulation of cytoplasmic IL-24. Science
Immun. 2022
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Background/Purpose: Transitioning from pediatric to adult rheumatology care around age 18 is an important and often
challenging period in patients’ lives. Differences between adult and pediatric care and patient-related factors (including psy-
chosocial concerns) represent some potential challenges and barriers to a successful transition. These barriers can lead to
gaps in care and loss to follow-up after transfer to adult care. In contrast to pediatricians and pediatric trainees who are famil-
iar with adolescent behavior and psychosocial concerns, adult rheumatologists report inadequate training in transition
issues, specifically psychosocial concerns, and are less familiar with transition recommendations and guidelines. The pur-
pose of this study was to assess the comfort level, current practices, and barriers to provision of optimal transition care faced
by adult rheumatologists in supporting young adults with rheumatic conditions in Canada.

Table 1: Demographic characteristics of respondents
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Methods: Questions were informed by a previous study (Zisman et al, 2020) and milestones listed by the Royal College of
Physicians and Surgeons of Canada for the Entrustable Professional Activities (EPAs) applicable to care for patients transi-
tioning to adult practice. Feedback during questionnaire development was obtained from the Canadian Rheumatology
Association (CRA) Transition Working Group prior to finalizing survey questions. The survey was electronically distributed
to adult rheumatologists and adult rheumatology trainees via the CRA over a period of four months from December
2021-March 2022.

Results: A total of 451 physicians received the survey and 15.2% responded. Most rheumatologists were from Ontario and
had spent >10 years in practice. A lack of training in transition care was reported by 75%, although the same proportion
were interested in learning more about providing care to young adults (Table 1). Approximately 40% of respondents felt
comfortable discussing psychosocial concerns such as gender identity, sexuality, contraception, drug and alcohol use, vap-
ing, and mental health. However, 45-50% reported not discussing vaping or gender identity at all compared to the other
topics where there was more frequent discussion with patients. The majority of respondents felt that the family physician
should be the health care provider to address these topics. The most frequently reported barriers to providing transition care
were lack of primary care providers (66%), allied health support (72%), time (57%) and training in caring for this age group of
patients (49%).

Conclusion:Most adult rheumatologists lack formal training in transition care and view this gap in knowledge as a barrier to
providing care for this patient population. This may be a contributing factor to the role they feel family physicians should play
in supporting these patients. Family physicians should be included in the transition process if patients have access to pri-
mary care. Future educational initiatives for adult rheumatologists and trainees should address the unique psychosocial con-
cerns faced by youth with chronic rheumatic disease.

Disclosure: M. Prasad, None; M. Batthish, None; K. BEATTIE, None; R. Berard, None.

Abstract Number: 1938

Current Approach to COVID-19 and Other Vaccinations in Children with
Previous Multisystem Inflammatory Syndrome (MIS-C): An International
Survey

Francesca Minoia1, Federica Lucioni1, Merav Heshin-Bekenstein2, Sebastiaan Vastert3, Christoph Kessel4, Yosef Uziel5,
Lovro Lamot6, Nicola Ruperto7, Marco Gattorno8, Claudia Bracaglia9 and Natasa Toplak10, 1Fondazione IRCCS Ca’
Granda Ospedale Maggiore Policlinico, Milano, Italy, 2Dana Dwek Children’s Hospital, Tel Aviv Medical Center Israel,
Binyamina, Israel, 3Pediatric Rheumatology & Immunology, University Medical Center Utrecht, Utrecht, Netherlands,
4Department of Pediatric Rheumatology & Immunology, WWUMedical Center (UKM), Münster, Germany, 5Meir Medical
Center, Kfar Saba; Sackler School of Medicine, Tel Aviv University, Kfar Saba, Israel, 6University Hospital Center Zagreb,
Zagreb, Croatia, 7IRCCS Istituto Giannina Gaslini; PRINTO, Clinica Pediatrica e Reumatologia, Genova, Italy, 8Pediatric
Clinic and Rheumatology Unit, IRCCS Istituto Giannina Gaslini, Genoa, Italy, 9Division of Rheumatology, IRCCS Ospedale
Pediatrico Bambino Gesu’, Rome, Italy, 10University Children’s Hospital, University Medical Centre, Ljubljana, Slovenia

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: (1924–1949) Pediatric Rheumatology – Clinical Poster III: Other
Session Type: Poster Session D
Session Time: 1:00PM–3:00PM

Background/Purpose: Following the Coronavirus Disease-19 (COVID-19) pandemic outbreaks, the hyperinflammatory
condition termed Multisystem Inflammatory Syndrome in Children (MIS-C) has become a healthcare issue worldwide. Since
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December 2020 the mRNA vaccine against SARS-CoV-2 has become available with a good safety profile. However, evi-
dence regarding safety and vaccination strategies in children with previous MIS-C is still lacking. The aim of our study was
to investigate the current approach in different international centres to COVID-19 and other vaccinations among children
with previous MIS-C

Methods: Physician all around the globe who take care of patients with MIS-C were invited to anonymously complete a
15-question web-based survey. The survey was open from October 6th to December 31st 2021. Centre, country and spe-
cialty of the participants were collected. Participants were asked to describe their current vaccination strategy for MIS-C
patients and to provide the most important variables affecting their decision-making process

Results: A total of 290 replies from 237 centres in 61 countries were collected. Most respondents (86%) were pediatric
rheumatologists. The anti-COVID-19 vaccine was available in 85% of the countries covered by the survey. Sixty-seven cen-
tres (28%) from 22 countries had already vaccinated MIS-C patients (< 5 patients: 52%; 5-10 patients: 29%; > 10 patients:
20%), without adverse reactions in most cases (89%). Six centres reported complications after the anti-COVID-19 vaccine:
2 not specified, 3 mild symptoms (fever, sore arm) and only 1 centre reported a MIS-C like reaction. MIS-C patients re-
infected by SARS-CoV-2 were seen in 15% of centres and 2 of them reported a MIS-C flair. Most centres (84%) were in
favour of vaccinating MIS-C patients against SARS-CoV-2, waiting 3-6 months (40%), 6-12 months (52%) or > 12 months
(8%) after a MIS-C episode. The variable with the greatest impact on the decision not to vaccinate MIS-C patients was the
current lack of evidence (51%), followed by patient/parent decision, fear of MIS-C relapse and history of severe MIS-C with
myocarditis (Figure 1). The most relevant parameters in the vaccination strategy were time fromMIS-C episode (78%), ongo-
ing immunosuppressive treatment (35%), SARS-CoV-2 serologic status (32%) and MIS-C features (31%). Almost all centres
favoured continuing regular vaccination with non-live (99%) and live (93%) vaccines, waiting 3-6 months and 6-12 months,
respectivelyConclusion: When vaccinating MIS-C patients against SARS-CoV-2, the experience reported by the interna-
tional pediatric rheumatology community to date is overall reassuring. However, lack of evidence still affects the vaccination
strategy of many centres worldwide. Large, prospective studies are needed to properly evaluate the safety of anti-COVID-19
vaccination among MIS-C patients

Variables with the greatest impact on the decision not to vaccinate MIS-C patients against SARS-CoV-2
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Background/Purpose: Long-term data on the safety and dynamics of the immune response to the BNT162b2 mRNA
COVID-19 vaccine in adolescents with juvenile-onset autoimmune inflammatory rheumatic diseases (AIIRD) are limited.

Methods: This international, prospective, longitudinal, multicenter study included adolescents with AIIRD (N=121) and
healthy controls (N=49), with mean ages of 15.4 and 13.4 years, respectively. Among the AIIRD patients, 60% were on
chronic immunomodulatory therapy. Participants received either 2-doses of mRNA vaccine: AIIRD n=93 (77.5%); controls
n=19 (39%), or 3-doses AIIRD n=27 (22.5%); controls n=30 (61%) and were monitored for vaccine side-effects, disease
activity and medication change from baseline to time-points post-vaccinations. In addition, antibody titers were measured
serially for part of the adolescents from both cohorts, with serum anti-spike protein S1/S2 IgG titers measured at three-time
points: 2-9 weeks following the second vaccine (AIIRD n=35, controls n=24), six-month time point, prior to the third vaccine
(AIIRD n=34, controls n=13), and 2-9 weeks following the third vaccine dose (AIIRD n=8, controls n=9). Seropositivity was
defined as an anti-S1/S2 IgG titer ≥ 15 BAU/ml.

Results: The safety profile was favorable, with most patients reporting mild or no side effects. The rheumatic disease stayed
stable at 97% and 100% after the second and third vaccines, respectively. The two-dose-vaccine induced similar, high
immunogenicity rates among adolescent patients and controls, with seropositivity rates of 93% and 100%, respectively
(p=0.55). S1/S2 IgG titers were significantly lower in the AIIRD patients compared with controls (246±137 vs. 377±78
BAU/ml, p< 0.0001). As expected, at the 6-month measurement, before the third vaccine dose, the AIIRD cohort seropos-
itivity rates were lower compared with the healthy controls, 86.7% vs. 100%, respectively (p=0.3), with similar S1/S2 titers
(221±159 vs. 220±93 BAU/ml, p=0.98). Notably, the decline of S1/S2 IgG titers within six months was more rapid in the
healthy controls as compared to the patients (-197±87 vs. -68±158 BAU/ml, p=0.03). Following the third dose, the seropos-
itivity rate increased to 100% in both AIIRD and healthy groups, with similar S1/S2 IgG titers, 398±6 vs. 400±0 BAU/ml,
respectively (p=0.35).
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Conclusion: The safety profile of the BNT162b2 mRNA COVID-19 vaccine in both cohorts was excellent following all
3 doses, with an adequate immunogenic response. Adolescents with AIIRD had lower seropositivity rates following the sec-
ond dose and before the third dose, as compared to healthy adolescents (93% vs. 100%, p=0.55 and 86.7% vs. 100%
p=0.3, respectively). Despite the unexpectedly steeper waning immunity curve in the healthy cohort, their immunogenicity
rate remained 100% six months after the 2-dose vaccine. The third vaccine dose restored the immune response in both
groups of adolescents.

Disclosure: M. Heshin-Bekenstein, None; a. ziv, None; N. TOPLAK, None; A. Miller Barmak, None; S. Lazauskas,
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None; O. Elkayam, Pfizer, Eli Lilly, AbbVie/Abbott, Novartis, Janssen, Boehringer-Ingelheim; Y. Uziel, None.
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Background/Purpose: Unexplained, recurrent fevers are a common presentation to pediatric rheumatology and a cause of
significant burden to affected families due to days of daycare or school missed for the child, and days of work missed for the
parent. Syndrome of Undifferentiated Recurrent Fevers (SURFS) represents a heterogeneous group of disorders character-
ized by self-limited recurrent fevers and systemic autoinflammation without confirmed molecular diagnosis of a Hereditary
Recurrent Fever syndrome, and not fulfilling criteria for Periodic Fever, Adenitis, Pharyngitis, Aphthous stomatitis syndrome
(PFAPA). Very little is currently known about SURFS, and many different phenotypes are likely encompassed by this term.
Our overall aim is to separate patients diagnosed with SURFS by endotype, and to analyze the cytokine signature, genetic
mutations, and responses to treatment that are associated with each group.

Methods:We identified 20 patients from our autoinflammatory registry that met criteria for SURFS based on history of recur-
rent fevers, a negative Periodic Fever panel, and symptoms that did not fit PFAPA. Baseline data was collected at enrollment,
including their symptoms during episodes, family history, genetic testing, and inflammatory markers/cytokines. In some
patients, whole exome sequencing was done, with focused analysis of 394 genes implicated in known inflammatory disor-
ders as well as primary immunodeficiency syndromes.

Results: We found pharyngitis and adenopathy were present in a minority of SURFS patients compared to PFAPA. In
SURFS, pharyngitis was present in 3/20 patients compared to 25/35 PFAPA patients (p< 0.0001), and adenopathy was
present in 5/20 SURFS patients compared to 20/35 PFAPA patients (p=0.02). Arthralgias, headaches, and rash were signif-
icantly higher in SURFS compared to PFAPA (p < 0.0001, 0.038, and 0.0001, respectively). Cytokines IL-1B, IL-6, IL-8, IL-
17a, and TNFa of SURFS patients were also significantly higher than in PFAPA. Genetic variants of unknown clinical signifi-
cance (VUCS) were frequently found in patients with SURFS. Several patients hadmutations in genes that are implicated in B
cell development, immunodeficiencies, granulocyte/monocyte development, and inflammatory bowel disease risk.
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Symptoms in SURFS vs. PFAPA patients

Cytokine signatures in SURFS vs. PFAPA patients
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3 patients had DOCK2 mutations and 2 patients had CASP mutations; patients with these mutations had similar febrile epi-
sodes. 3 patients who had more severe fever episodes, defined as having 6 or more symptoms, had a mutation implicated in
the NFkB pathway and eventually failed colchicine therapy and necessitated IL-1 blockade.

Conclusion: SURFS is a heterogeneous group of patients with recurrent fevers but without a known monogenic cause. Our
preliminary findings suggest SURFS has distinct clinical and immunologic features from disorders like PFAPA. We also find
frequent VUCS in pathways which may have relevance to disease pathogenesis, and possible associations to SURFS endo-
types. Further research is necessary to understand these SURFS endotypes, what drives the disorder, and how physicians
can better predict which treatment will be most successful for each patient.

Disclosure: M. Macaraeg, None; M. Matt, None; G. Schulert, Novartis, SOBI; E. Baker, None; E. Handorf, None.
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Background/Purpose: Idiopathic Pulmonary Hemosiderosis (IPH) is a rare, pediatric predominant condition causing epi-
sodic diffuse alveolar hemorrhage, which can be recurrent and life-threatening. Chronic steroid use has decreased overall
mortality. Steroid sparing agents (SSA) are often used in recurrent disease in an attempt to limit corticosteroid
(CS) toxicity. There are limited data describing therapeutic efficacy and steroid sparing nature of SSA.

Methods: Retrospective, cohort study was conducted at a tertiary-care children’s hospital. EHR was queried for IPH
codes associated ICD 9/10 codes. Patients (age < 19) were included who had: symptom onset between 1/2012
and 4/2021; diagnosis of IPH by a physician; and either bronchoalveolar lavage (BAL) fluid with hemosiderin-laden
macrophages and/or lung biopsy pathology consistent with alveolar hemorrhage without evidence of other disease.
Patients were excluded for a known alternative cause for pulmonary hemorrhage or anticoagulation use at diagnosis.
Data was collected on: CS dosing (IV & PO) at SSA initiation & 6 months (per drug); hospitalizations in prior 6 months &
year following initiation; and hemoglobin level at SSA initiation & 6 months. Primary outcome was decrease in CS dose
6 months after SSA initiation defined as: decrease in weight adjusted, daily oral dose without increase in frequency of
IV interval; spacing of IV interval without increase in daily oral dose: or decrease in both daily oral dose and frequency
of IV dose. Descriptive analysis was performed.

Results: Among 156 patients identified by ICD 9/10 codes, 28 had confirmed IPH; one was excluded from analysis for his-
tory of lung transplant prior to study interval. Baseline data was collected on 27 patients; 22 patients had follow-up and out-
come data. Median age of diagnosis was 2.98 years; 67% were female (18/27). History of prematurity was seen in 50% of
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patients (10/20) and Trisomy 21 in 2/27. Capillaritis was present in 39% of biopsies (Table 1). Most patients (16/22) received
at least one SSA. The median number of SSA used was 1 (IQR 0.25, 3) but 2 (IQR 1, 3.75) in those who were treated with
SSA. Ten drugs were used as systemic SSA (Figure 1). Azathioprine (12/16), IVIG (8/16), Rituximab (7/16), and Cyclophos-
phamide (5/16) were the most used SSA. Rituximab was never used as the first SSA. Overall reduction in steroid dose at
6 months following initiation of each agent is shown (Table 2).

Conclusion: There was a reduction in total CS dose and hospital admissions 6 months after SSA initiation for any SSA eval-
uated. This suggests steroid sparing agents are beneficial. The small cohort size makes comparisons among drugs difficult.
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Background/Purpose: Chronic recurrent multifocal osteomyelitis (CRMO) is a female predominant autoinflammatory bone
disease. The average age at disease onset is 9-10 years. The majority have favorable long-term outcomes. With wide utiliza-
tion of whole-body MRI (WBMRI), increased reports of spine disease (SD) with variable degree of severity and vertebral plana
were highlighted. SD is now considered a classic finding in CRMO, its incidence is reported at 10-35% in CRMO. To date,
risk factors for SD in CRMO are unknown. SD can result in damaging outcomes such as vertebral fractures and deformities.
Leveraging our large cohort, we aimed at characterizing clinical and radiological features of SD in CRMO, and identifying
candidate clinical risk factors and red flags for SD in CRMO patients.

Methods: This study was approved by Institutional Review Board. Using retrospective chart review we identified cases of
any degree SD in CRMO based on MRI findings (N:36), and matched those with 36 controls (CRMO patients without SD)

Figure 1: Steroid Sparing Agent Use. ICS- Inhaled corticosteroids; IFX- infliximab; MMF- mycophenolate mofetil; HCQ- hydroxychloroquine; MTX-
methotrexate; IVIg – IV immunoglobulin, CYC ORAL – oral cyclophosphamide; CYC IV – IV cyclophosphamide; RTX- rituximab; AZA- azathioprine
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using current age in case-control design. Clinical data was abstracted from medical records. We used Fischer exact and T.
test for comparisons.

Results: In our cohort, patients with SD (summarized in table 1) were mostly Caucasian (83%), and two-thirds from out of
state (second opinion). Despite female predominance (67%), the proportion of male with SD in the whole study (cases and
control) was higher than female proportion (57% (12/21) vs 47% (24/51)). The majority (92%) had thoracic vertebra involve-
ment, and 20% had vertebra plana. 42% had associated autoimmune disease (AID). Mean age at CRMO onset was 9.3
± 2.9 years, and time to diagnosis was 6.8±6.2 months. Notably presenting at slightly older age, SD cases were not signif-
icantly different from controls in age at onset (p:0.09) or time to diagnosis (p 0.89) (Figure 1).

In SD, 47% of patients did not have back pain at CRMO onset and only 69% complained of back pain just prior to SD diag-
nosis. Most alarming, 31% (11/36) were asymptomatic with SD diagnosed incidentally on WBMRI. Pain at night and sleep
disturbances were present in 67%, with significant difference compared to control (OR 3.5, p: 0.018) (Figure 2-A). Similarly,
presence of back pain was a significant risk factor for SD (OR 39, p < 0.0001) (Figure 2-B). When compared to controls, SD
patients did not have significant difference in presence of fever (p 0.15), arthritis (p 0.39), AID (p 0.21), or family history of AID
(p 0.3). 33% were on NSAIDs when SD developed, of those 89% reported pain and poor CRMO control despite NSAIDs.
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Conclusion: SD in CRMO is not as rare as previously suggested. Patients with SD present at slightly older age, and males
might be affected at higher proportion. Nearly half of patients with SD did not report back pain at onset of CRMO symptoms
and one-third had no back pain despite active lesions on WBMRI at the time of SD diagnosis. Utilization of universal WBMRI
for every child with suspected or diagnosed CRMO initially and at subsequent follow up is crucial. Early and prompt targeted
therapy for SD is critical in preventing long term sequalae such as vertebra plana and deformities. Complains of back pain,
pain at night, and sleep disturbances are risk factors and red flags for SD and should prompt immediate screening.

Disclosure: S. Yasin, None; T. Sato, None; E. Leisinger, None; A. Lenert, None; Y. Zhao, None; P. Ferguson, None.
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Background/Purpose: Periodic Fever Syndromes (PFS) are common referrals to pediatric rheumatology clinics. While the
syndrome of Periodic Fevers, Aphthous stomatitis, Pharyngitis, and Adenitis (PFAPA) is the most common PFS diagnosis in
primary care clinics, patients with monogenic autoinflammatory diseases (AID) and undifferentiated PFS presentations
(genotype negative) are enriched in subspecialty clinic settings. The availability of Periodic Fever Syndrome panels that
screen for the most common AID gene mutations has progressively increased the number of genetic diagnoses in pediatric
rheumatology over the past 2 decades. We present herein a summary of our clinic experience with a specific focus on undif-
ferentiated PFS patients.

Methods: All PFS patients who were evaluated in our Pediatric Rheumatology clinics at least twice between July of 2005
and July of 2019 are included in this review. Genotyping prior to 2005 followed a candidate gene approach, whereas geno-
typing after that year included a broader panel of AID mutations in 7-12 genes (GeneDx and Invitae Labs, respectively).

Results: 147 unique patients with periodic fever syndromes were evaluated over the course of this 14-year interval. Of
these, 49 (33.1%) were classified as PFAPA without need for genotyping. 73 (49.7%) were genotyped, with 26 (35.6%) hav-
ing an identified monogenic AID, while 47 (64.4%) had negative results and were assigned a diagnosis of undifferentiated
PFS (UDPFS). In comparing the UDPFS patients to the PFAPA group, we found that the UDPFS group contained a higher
percentage of females (62% versus 48%) and was more ethnically diverse. There was no statistical difference in age of
onset, fever periodicity, duration of episodes, or time to remission. We identified a number of sibling pairs in our PFS

Sib Pairs with overlapping PFS/JIA
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population, and 6 pairs comprised one sib with PFS and the other with JIA; 5 out of these 6 PFS sibs were classified as
UDPFS. While fevers in these UDPFS sibs remitted, all progressed to a JIA phenotype consistent with early enthesitis-related
arthritis or psoriatic arthritis.

Conclusion: Within our clinic population of PFS, approximately 2/3 who were genotyped remain undifferentiated based on
negative mutation screening. Of interest, some of these UDPFS patients have evolved to a JIA phenotype identical to that of
their sibling. Further genotyping of these JIA sib pairs may reveal polymorphisms common to both PFS and JIA.

Disclosure: J. Anderson, None; C. Bingham, None; L. Scalzi, None; N. Gaffney, None; K. Hays, None; B. Groh,
None; T. Hahn, None.
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Background/Purpose: Children with chronic rheumatic conditions age and require transfer to adult rheumatologists for
continued care. The transition period from pediatric to adult-oriented care is a high-risk time for disease flare and poor out-
comes. Our objective was to design a structured transition program and determine the impact on time to first adult rheuma-
tology appointment compared to historical controls.

Methods: In 2020 we initiated a specialized transition program structure utilizing a dual adult/pediatric rheumatology clini-
cian with the goal to improve transition outcomes, the Bridge to Adult Care from Childhood for Young Adults with Rheu-
matic Disease (BACC YARD) Program. Young adults who received the BACC YARD intervention were compiled into an
observational registry. In this first phase of the program, an adult/pediatric rheumatologist joined the care team for the final
pediatric rheumatology visit, and then saw the patient with an adult rheumatology attending for the first visit in the adult rheu-
matology clinic. Requested timing for first adult rheumatology visit was determined by joint decision between the adult/
pediatric rheumatologist and the pediatric attending at time of pre-transfer visit. The historical control cohort was obtained
from the electronic records of Children’s of Alabama and University of Alabama at Birmingham (UAB) between March
1, 2018 and March 1, 2020. All historical patients were identified who had at least two pediatric rheumatology visits prior
to transfer and were successfully transferred to UAB rheumatology. Data harvest was supplemented by individual chart
review to ensure that there was no documentation of visits with a rheumatologist outside of the Children’s of Alabama/
UAB system in the peri-transfer period.
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Table 2
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Results: The BACC YARD program included 86 participants from 7/2020-5/2022. 8% of participants were lost to follow-up
at Children’s of Alabama prior to the BACC YARD program but successfully re-established care at UAB through the BACC
YARD program. 3.5% of participants were seen at other children’s hospitals for a childhood-onset rheumatic disease but
established adult care at UAB through the BACC YARD program. 19% of participants had upcoming appointments sched-
uled at UAB but not completed by time of this analysis. 65% of participants successfully completed a pre-transfer visit at
Children’s of Alabama and a post-transfer visit at UAB completed by 5/2022. 58% of the participants had a diagnosis of
juvenile idiopathic arthritis and 30% had a diagnosis of systemic lupus erythematosus or similar connective tissue disease (-
Table 1). Actual median transfer intervals were 129 days for JIA, 119 days for SLE, and 141 days for other diagnoses (-
Table 2). There was a statistically significant shorter median interval between last pediatric and first adult visit in BACC
YARD compared to the historical control cohort (141 days vs 261 days, respectively, p< 0.001; Figure 1).

Conclusion: The BACC YARD Program cohort had a significantly reduced median time to first adult visit compared to his-
torical controls. After further study, the BACC YARD intervention could be disseminated to other clinics for young adults with
childhood onset rheumatic disease.

Disclosure: J. Bridges, None; L. Huie, None; A. Alexander, None; R. Cron, SOBI, Sironax, Lilly;M. Danila, UCB, Pfi-
zer; V. Gennaro, None; L. Hughes, None; B. Lipham, None; L. McAllister, None; M. Mullen, None; A. Reed, None;
D. Reiff, Pfizer; C. Smith, None; E. Smitherman, None; M. Stoll, Novartis; P. Weiser, None; M. Mannion, None.

Figure 1

3844



Abstract Number: 1945
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Background/Purpose: Juvenile Fibromyalgia Syndrome (JFS) is a disabling condition characterized by widespread muscu-
loskeletal pain, fatigue and mood disturbances, which impact significantly on patients’ quality of life. Very few data on dis-
ease course and prognostic factors are currently available due to the lack of longitudinal cohort studies in JFS.We aim to
determine the impact of JFS-related symptoms on patient’s global assessment of disease severity (PGA) and to identify pre-
dictors of disease course.

Methods: We included JFS patients followed at our center between 2018 and 2022. At each follow-up (FU) visit, patients
filled a multidimensional questionnaire that evaluates symptoms severity, quality of life and functional ability. Self-report

Figure: Path diagram with associated beta coefficients for mediation analysis
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measures (0-10 Visual Analogue Scale) were used to rate the severity of symptoms in the following domains: pain, fatigue,
headache, sleep quality, anxyety, depression, cognitive impairement and patient’s global assessment of disease severity.
Correlation and mediation analyses were performed to explore the relationship between JFS symptoms and PGA. A mixed
effects logistic model with random intercepts for subjects was fitted to identify predictors of physician-assessed improve-
ment among demographic features and JFS symptoms at the first visit.

Results:We included 51 patients (44 F; median age at onset 13.7 yrs; median disease duration 1.8 yrs). Median PGA at the
inclusion was 7.0 (IQR 5.0, 8.0). Patients were on regular physical activity in 83/194 (43%) FU visits and on medications in
70/194 (36%) FU visits. A strong correlation was found between PGA and pain (r = 0.68, 95%cl 0.59 -0.76), fatigue
(r = 0.62, 95%cl 0.52-0.71) and depression (r = 0.60, 95%cl 0.48-0.69). Mediation analysis showed that fatigue and pain
are the major determinants of PGA (figure). The impact of fatigue on PGA (total effect β 0.44, 95%cl 0.28-0.56,p< .001) is
mediated by sleep quality (β 0.17, 95%cl 0.08-0.31,p< .001) and depression (β 0.14, 95%cl 0.08-0.25,p< .001). Cognitive
impairment had an indirect effect on PGA which is mediated by depression (β 0.14, 95%cl 0.08-0.25,p< .001).

Twenty-nine out of 51(56.8%) patients were classified as improved by treating physician in at least one FU visit. The propor-
tion of improved patients was higher among patients on regular physical activity (60%) than in those underdoing medical
treatment (2.9%) or combined therapy (50%) (medical and physical therapy) (Pearson´s χ2, p < 0.001). Higher score in the
cognitive impairment domain at baseline was associated with lower odds of improvement at FU visits (OR 0.81, 95% CL
0.68-0.97, p = 0.018).

Conclusion: Pain and fatigue are the main determinants of PGA, either directly or due to their influence on sleep and mood
disturbances. Elucidation of the impact of disease-related symptoms on PGAmight provide insights for the developement of
more comprehensive and targeted therapeutic approaches in JFS.Regular aerobic exercise is associated to a better disease
course, while cognitive impairment is a potential predictor of a poor outcome. Interventional studies are needed to determine
whether targeting fatigue and cognitive impairment can improve disease severity and outcomes.

Disclosure: C. Malattia, None; C. Lavarello, None; A. Alongi, None; B. Mori, None; A. Ronchetti, None; L. Nobili,
None; L. Chiarella, None; E. Pescio, None; A. Ravelli, None; M. Gattorno, None.
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Background/Purpose: Commercially available autoantibody (AAb) panels are developed for adult rheumatological dis-
eases; application to pediatric disease has not been established. As a pediatric scleroderma referral center and clinic, one
of our main interests is to examine the properties of the Euroimmun™ Scleroderma Disease Profile in juvenile-onset sclero-
derma. These panels may be useful for prognosticating disease manifestations within juvenile systemic sclerosis (JSSc) and
juvenile localized scleroderma (JLS), and therefore assisting with monitoring for specific organ manifestations.

Methods: Plasma from 42 age-matched healthy children, 60 JSSc patients, and 155 JLS patients (IRB #PRO11060222)
and underwent AAb phenotyping with the Euroimmun™ (Luebeck, Germany) Scleroderma Disease Profile (line immunoas-
says: LIA) for 13 distinct AAbs. Pediatric cutoffs were defined as the number of standard deviations (minimum of 2) above the
mean to test < 5% of pediatric control as positive. We determined AAb positivity among JSSc and JLS cohorts using these
cutoffs. Chi-square analysis with significance defined as p < 0.05 was used to compare AAb profiles between cohorts and
determine relationships with clinical variables.

Results:Overall 75% of JSSc patients and 33% of JLS patients were positive for at least one AAb. The most common AAbs
in JSSc were Scl-70 (58%), CENP-B (22%), CENP-A (18%), and PM100 (16%). The most common AAbs in the JLS cohort
were CENP-B (38%) and NOR-90 (22%). Several AAb associations with clinical features were found in JSSc and JLS
(Table 1). There were some notable findings. In JSSc those with AAbs associated with overlap features, PM100 and
Ro52, had more neurological disease (peripheral neuropathy), pulmonary disease (interstitial lung disease), and
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dermatological manifestations (vitiligo, psoriasis, sclerodactyly, calcinosis, shiny skin, Gottron’s papules/sign, heliotrope),
respectively. In JLS, the RNA Polymerase III AAbs (RP11 and RP155) associated with deeper tissue involvement with lesion
pain, tingling, depression and joint contractures, and CENP-A was associated with higher disease activity.

Conclusion: In one of the largest juvenile cohorts with full AAb testing, most JSSc patients had a positive AAb on the LIA
Scleroderma Disease Profile specific for either Scl-70, CENP-A, CENP-B, and/or PM100, mirroring adult SSc AAb fre-
quency. A higher frequency of centromere AAb was detected compared to prior JSSc cohort descriptions. In our cohort it
was associated with a protective effect for musculoskeletal disease manifestations. JSSc patients with overlap associated
AAbs had more frequent peripheral neuropathy and interstitial lung disease which could impact surveillance recommenda-
tions for these patients. In JLS, those with positive RNA Polymerase III AAbs had more frequent deep tissue involvement,
which clinically may warrant more surveillance of deep tissue with modalities such as ultrasound or Magnetic resonance
imaging, in addition to ensuring the involvement of physical therapy in the treatment regimen. Further investigation is required
to confirm this panel’s utility in clinical practice.

Significant autoantibody associations with clinical manifestations in juvenile systemic sclerosis and juvenile localized sclero-
derma (p<0.05). Bolded values are more frequent or greater for their respective AAb status. *Dermatologic disease manifes-
tations defined as: vitiligo, psoriasis, sclerodactyly, calcinosis, shiny skin, Gottron’s papules/sign, heliotrope.

Disclosure: J. Li, None; E. Mirizio, None; K. Buhler, None; A. Stevens, Janssen; M. Choi, AstraZeneca, MitogenDx,
mallinckrodt, Janssen, AbbVie/Abbott, Alimentiv, Amgen, AVIR Pharma Inc, BioJAMP, Bristol-Myers Squibb(BMS),
Celltrion, Ferring, Fresenius Kabi, McKesson, Mylan, Takeda, Pendopharm, Pfizer, Roche; K. Schollaert-Fitch, None;
K. Torok, None; C. Liu, None; M. Fritzler, Mitogen Diagnostics Corporation.
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Background/Purpose: Childhood Sjogren’s Disease (childSD) is a rare complex chronic autoimmune disease primarily
affecting lacrimal and salivary glands. Currently there is a paucity of information about this unique population. In particular,
medications are being used to treat childSD in clinical practice, yet there is little published data on medication use for this dis-
ease. The purpose of this study is to utilize the Childhood Arthritis and Rheumatology Research Alliance (CARRA) Registry to
retrospectively examine the medications used to treat childSD in a cohort. We hypothesize that many different disease mod-
ifying agents (DMARDs) and biologic medications are being used to treat childSD.

Methods: Patients who were enrolled in the CARRA Registry with a diagnosis of primary childSD were eligible for inclusion.
The CARRA registry is a North American database of information collected about pediatric rheumatic disease and includes
childSD. Descriptive statistics were used for demographics and baseline characteristics. Medication usage was reported as
a proportion of patients who have received each medication.
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Results: Of the 82 patients with primary childSD in the registry, the cohort was majority female (73.2%) and white (62.2%)
(Table 1). The average age of diagnosis was 13.4 years (10.8, 16.6). The most common clinical features were dry mouth
(65.0%) and dry eyes (62.5%). Evaluation for childSD were notable for positive SS-A in 53.8%, abnormal salivary gland imag-
ing in 41.5%, and a biopsy consistent with childSD in 62.2%. Almost all patients received disease-modifying therapies
(DMARDs) (81/82) with the most common being hydroxychloroquine (95.1%), methotrexate (23.2%), and mycophenolate/
mycophenolic acid (19.3%) (Table 2). Hydroxychloroquine monotherapy was seen in 41.5% of the cohort, and 26.8% were
treated with a biologic. Topical ocular medications were not commonly used.

Conclusion: This robust cohort allowed us to describe previously unknown pharmacologic treatment patterns in childSD.
While hydroxychloroquine is the most commonly prescribed medication, many other DMARDs including biologic medica-
tions are also often prescribed. This study identified medications being prescribed for childSD so that more in-depth studies
on medication treatments can be completed in the future. Next steps include examining medication patterns and determin-
ing how provider and patient measures of disease activity change after starting medications.
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Background/Purpose: ANCA associated vasculitis (AAV) is a chronic autoimmune disorder characterized by ANCA pro-
duction and small vessel inflammation and necrosis. ANCA autoantigen targets include myeloperoxidase (MPO-ANCA)
and proteinase 3 (PR3-ANCA). There is growing evidence that ANCA specificity may be more predictive of prognosis and
outcome than clinical phenotype. Due to the scarcity of data in pediatric patients with AAV, treatment and prognosis are
largely extrapolated from literature based on adult data. With a large, single-center inception cohort of pediatric AAV
patients, this study aims to characterize the clinical characteristics and outcomes by ANCA specificity.

Methods: Our cohort included 88 pediatric patients ≤18 years of age at AAV diagnosis. Patients with AAV were diagnosed
between 1985 and 2021 and according to the Chapel Hill Consensus Conference definitions. MPO-ANCA and PR3-ANCA
were determined by enzyme-linked immunosorbent assay (ELISA). Clinical outcomes of interest were end stage renal
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Figure 1. Organ involvement by ANCA Specificity.

Figure 2. ESRD free survival analysis by ANCA specificity.
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disease (ESRD) defined as a need for renal replacement therapy, death, relapse, and remission. Baseline characteristics at
presentation and treatment were analyzed with respect to the outcome. Continuous variables and categorical variables were
compared using t test and Fisher’s exact test, respectively. Additionally, Kaplan-Meier survival curves were constructed for
ESRD, relapse according to clinical diagnosis, and death. P-value < 0.05 was considered statistically significant. All analyses
were done using SAS statistical software (SAS Institute, Inc., Cary, North Carolina).

Results: In our cohort, 36 patients (41%) were MPO-ANCA and 31 patients (35%) PR3-ANCA positive. Pediatric patients
with MPO-ANCA vasculitis were younger at diagnosis with a median age of 13.5 years compared to 15 years for those with
PR3-ANCA vasculitis. Regarding clinical diagnosis, microscopic polyangiitis (MPA) was most common at 67% amongMPO-
ANCA positive patients, and granulomatosis with polyangiitis (GPA) was most common at 62% among PR3-ANCA positive
patients (p < 0.05). All renal limited patients were MPO-ANCA positive. A significantly higher proportion of MPO-ANCA pos-
itive patients had renal involvement (97% vs. 81%, p < 0.05), and PR3-ANCA positivity was associated with sinus (71%
vs. 28%, p < 0.05) and skin manifestations (45% vs. 20%, p < 0.05) (Figure 1). In terms of induction treatments,
PR3-ANCA and MPO-ANCA patients were similar. Methylprednisolone was used in 61% of PR3-ANCA and 72% of
MPO-ANCA patients. Cyclophosphamide was used in 89% of PR3-ANCA and 72% of MPO-ANCA patients, and rituximab
was used in 29% of PR3-ANCA and 24% of MPO-ANCA patients. Among the entire cohort, 33% of pediatric AAV patients
reached ESRD, and MPO-ANCA positivity was associated with worse renal outcomes in the first 5 years after diagnosis
(Figure 2).

Conclusion: In this large, single-center cohort of pediatric AAV patients, MPO-ANCA positivity was associated with younger
age at onset, MPA phenotype, and renal-limited disease. Similar to previously published cohorts, a significant proportion of
pediatric AAV reached ESRD, and MPO-ANCA positivity was also associated with worse renal outcomes in the first 5 years
after diagnosis.

Disclosure: H. Lee, None; L. Blazek, None; E. Wu, Pharming Healthcare Inc, AstraZeneca, Bristol-Myers
Squibb(BMS), Janssen.

Abstract Number: 1949

Effectiveness of the BNT162b2 mRNA COVID-19 Vaccine Among
Adolescents with Juvenile-onset Inflammatory Rheumatic Diseases

amit ziv1, Merav Heshin-Bekenstein2, Ruby Haviv3, Shaye Kivity4, doron netzer5, shlomit yaron5, yoav schur5, tsipi
egert6, yona egert6, yaron sela7, Philip Hashkes8 and Yosef Uziel9, 1Meir Hospital, Kfar Saba, Israel, 2Dana Dwek
Children’s Hospital, Tel Aviv Medical Center Israel, Binyamina, Israel, 3Meir Medical Center, Ra’Anana, Israel, 4Meir
Medical Center, Kefar Saba, Israel, 5Community Medical Services Division, Clalit Health Services, Tel Aviv, Israel, 6Inbar,
NPO, Ramat Gan, Israel, 7The Research Center for Internet Psychology, School of Communications, Reichman University,
Herzliya, Israel, 8Shaare Zedek Medical Center, Jerusalem, Israel, 9Meir Medical Center, Kfar Saba; Sackler School of
Medicine, Tel Aviv University, Kfar Saba, Israel

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: (1924–1949) Pediatric Rheumatology – Clinical Poster III: Other
Session Type: Poster Session D
Session Time: 1:00PM–3:00PM

Background/Purpose: Effectiveness of the BNT162b2 mRNA COVID-19 vaccine for adolescents with juvenile-onset
inflammatory rheumatic diseases (IRD) is unknown. Several studies suggested attenuated immunogenicity in patients with
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IRD. This study evaluated the effectiveness of the BNT162b2 mRNA COVID-19 vaccine in preventing COVID-19 infection in
adolescents with juvenile-onset IRD compared to controls without immune rheumatic disease.

Methods: We used data from Clalit Health Services, the largest healthcare organization in Israel, to conduct an observa-
tional cohort study from February to December 2021, involving adolescents 12–18 years-old, diagnosed with IRD. Study
outcomes included documented COVID-19 infection in relation to vaccination status and immunomodulatory therapy. We
estimated vaccine effectiveness as one minus the risk ratio. Adolescents without immune rheumatic disease, 12–
18 years-old, served as controls.

Results: A total of 1,639 adolescents with IRD (juvenile idiopathic arthritis, systemic lupus erythematosus, or familial Medi-
terranean fever) were included and compared to 524,471 adolescents in the same age range. There was no difference in
COVID-19 infection rates after the second dose of vaccine for those with IRD and controls (2.1% vs. 2.1% respectively,
p=0.99). The estimated vaccine effectiveness for adolescents with IRD was 76.3% after the first dose, 94.8% after the sec-
ond and 99.2% after the third dose.

Conclusion: We found that the BNT162b2 mRNA vaccine is effective against COVID-19 infection in adolescents with IRD,
similar to controls without immune rheumatic disease. Immunomodulatory therapy did not affect its effectiveness. These
results can encourage adolescents with IRD to get vaccinated against COVID-19.

Disclosure: a. ziv, None; M. Heshin-Bekenstein, None; R. Haviv, None; S. Kivity, AbbVie/Abbott, AstraZeneca,
Boehringer-Ingelheim, Janssen, Pfizer, Roche, Eli Lilly; d. netzer, None; s. yaron, None; y. schur, None; t. egert, None;
y. egert, None; y. sela, None; P. Hashkes, None; Y. Uziel, None.
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Background/Purpose: Patients with rheumatoid arthritis (RA) are at increased risk for serious infections. Several infection
risk scores have been developed over the last decade for patients with RA. These scores are largely based on a combination
of patient demographics, medications, and a limited list of morbidities. Patients with RA have a higher prevalence of multi-
morbidity compared with non-RA patients, and some morbidities associated with the risk of infection may remain unac-
counted in the existing infection risk scores. Thus, in this study we aimed to examine associations between a
comprehensive list of morbidities and the risk of serious infection in patients with RA.

Methods: This population-based cohort study included patients from a geographically well-defined area with incident RA
from 1/1/1995 through 7/1/2015 meeting the 1987 American College of Rheumatology criteria. Patients were followed until
the earlier of: death, migration from the region, or 07/01/2015. Serious infections requiring hospitalization were identified
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using ICD-9 codes. The presence of fifty-five potential co-morbidities was then ascertained, requiring two separate ICD-9
codes at least 30 days apart. Conditional frailty models (a variation of Cox model that accounts for multiple events per
patient) were used to analyze the association between each morbidity and serious infection, adjusting for age, sex, and cal-
endar year. Hazard ratios with 95% confidence intervals (95%CI) were determined for each morbidity.

Results: There were 911 patients (70% female, mean age 56 years) who met inclusion criteria. During the 5,492 person
years of observation, there were 209 serious infections resulting in an incidence of 3.8 infections per 100 person-years.
One hundred and sixteen patients (13%) had at least one hospitalization for serious infection. The most common morbidities
(% of patients; % person-years) included hypertension (48.4%; 38.6%), hyperlipidemia (48.1%; 34.6%), osteoarthritis
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(47.5%; 29.1%), and chronic back pain (46.7%; 28.1%). Twenty-nine of the 55 morbidities assessed were associated with
an increased the risk of serious infection (Table). Comorbidities conferring the highest risk include bipolar disorder (HR 5.54;
95%CI 1.46 to 21.11), chronic kidney disease (HR 5.15; 95%CI 2.81 to 9.44), skin ulcers (HR 3.90; 95%CI 1.54 to 9.87),
and chronic obstructive pulmonary disease (HR 3.88; 95%CI 2.33 to 6.47).

Conclusion: This population-based study highlights several morbidities associated with increased risk of serious infections
in patients with RA. Future studies may aim to combine a similar comprehensive comorbidity risk profile with other known
infection risk factors such as medications and smoking status to create improved predictive models for serious infection.

Disclosure: B. Kimbrough, None; C. Crowson, None; R. Lennon, None; J. Davis, Pfizer; E. Myasoedova, None.
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Background/Purpose: Interleukin (IL) 1, and its family member, IL-1 receptor antagonist (IL-1ra), are involved in the patho-
genesis and inflammation perpetuation of patients with rheumatoid arthritis (RA). Besides, IL-1ra has been linked to an
increased risk and greater severity of cardiovascular (CV) diseases. We aimed to study in a large series of patients with RA
whether this interleukin is related to the CV disease –including lipid pattern and insulin resistance or subclinical
atherosclerosis– that accompanies the disease.

Methods: Cross-sectional study that encompassed 430 patients with RA. Serum IL-1ra levels were assessed. A multivari-
able analysis was performed to analyze the relation of IL-1ra to subclinical carotid atherosclerosis, and to traditional CV fac-
tors including a complete lipid molecules profile and insulin resistance or beta cell function indices.

Results: Body mass index (beta coef.- 22 [95%CI 14-30] pg/ml, < 0.001), abdominal circumference (beta coef. 8 [95%CI
5-11) pg/ml, p< 0.001) and the presence of obesity (beta coef. 169 [95%CI 78-260] pg/ml, p< 0.001) were positively asso-
ciated with circulating IL-1ra. Neither carotid intima-media thickness nor the presence of carotid plaque were associated
with serum levels of IL-1ra. ESR, and DAS28-ESR, DAS 28-CRP and CDAI indices were significant related to IL-1ra after
adjustment for confounders. This was not the case for other disease characteristics like the presence of rheumatoid factor
or anti-citrullinated protein antibodies, or the use of several treatments. Only patients under hydroxychloroquine disclosed
a negative relation to IL-1ra although significance was not achieved (beta coef. -125 [95%CI -253-3] pg/ml, p=0.055). After
multivariable analysis, IL1-ra was associated with higher serum levels of total cholesterol, triglycerides, non-HDL cholesterol,
and apolipoproteins B and C-III. Remarkably, this was found after adjustment for age, diabetes, BMI and waist
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circumference. IL-1ra was associated with higher levels of beta cell dysfunction (HOMA2-B%) in the univariable analysis
(beta coef. 24 [95%CI 138-4], p=0.019). However, after full multivariable analysis this relation was lost (this analysis was only
performed in patients with RA that were non-diabetes and had a glycemia inferior to 110 mg/dl).

Conclusion: IL-1ra is associated with both the clinical activity of the disease and the CV risk factors like dyslipidemia and
insulin resistance indices that are present in RA. Our findings suggest that IL-1ra could represent a link between the inflam-
mation and CV disease of RA patients.

Disclosure: C. De Luis zarate, None; C. Almeida Santiago, None; M. Hern�andez Hern�andez, None; a. De Vera
Gonz�alez, None; A. Gonz�alez Delgado, None; J. Quevedo Abeledo, None; I. Ferraz Amaro, AbbVie/Abbott,
Merck/MSD, Janssen, Roche, AbbVie/Abbott, Pfizer, Roche, Amgen, Celgene, Merck/MSD.
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Background/Purpose: Despite major advances in RA treatment and the improved outcomes that have been associated
with the expanding number of advanced therapies available, a substantial number of patients are refractory to multiple bio-
logics. Definitions for refractory RA (reRA) have been arbitrary and there is no universally accepted definition, but they are
generally based on a specified number of failed biologics. The term “refractory” implies treatment-resistant RA with persis-
tent inflammation, but it is often used interchangeably with broader definitions encompassing difficult to treat RA in general.
Depending on the definition used and cohort studied, prevalence of reRA is estimated at 6-21%. To understand the mech-
anisms behind reRA and ultimately improve therapies tailored to individuals, a better understanding of outcomes and asso-
ciated factors is necessary. For this reason, there is a need for more thorough analyses of the burden of refractory RA in a
real-world setting.

Methods: Data were provided by adults with RA in FORWARD, a longitudinal open cohort registry with comprehensive
semiannual questionnaires. Participants with no history of biologic use at study entry but with subsequent exposure to
one or more biologics were included. The reRA group included only participants who used at least three different biologics
while under observation. Those who used a single biologic continuously for ≥2 years comprised the comparison non-
refractory group. Descriptive statistics were calculated for reRA and non-refractory groups at initiation of first biologic and
at the point of becoming refractory for reRA/two years after initiation of only biologic for control. Significance was assessed
with Chi-square and t-tests. Characteristics at biologic initiation that were associated with becoming refractory as well as
factors that varied significantly at the point of meeting reRA criteria were identified with logistic regression models adjusted
for variables listed in Figure 1.
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Results: Of the 2,769 participants meeting study inclusion criteria, 531 (19.2%) met criteria for reRA. Numerous baseline
characteristics varied significantly by comparison group (Table 1), but some of these were attenuated in the models
(Figure 1). Significant associations with future incidence of reRA included younger age, female sex, higher education, and
glucocorticoid use (Figure 1A). At the time of meeting the definition of reRA, younger age, longer RA duration, higher educa-
tion, history of smoking, higher BMI, GI disorder, heart disease, concomitant glucocorticoid use, lack of concomitant
csDMARD use, patient global, and higher rate of rheumatology visits were associated with reRA (Figure 1B).
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Conclusion: Baseline factors associated with risk of reRA were consistent with existing literature. Participants who met the
definition for reRA had more comorbidities, higher rates of smoking, more frequent use of glucocorticoids, and higher health
care resource use. Our findings characterize differences in disease burden and patient experience between non-refractory
and reRA patients and will inform future research in refractory RA.

Disclosure: K. Wip� er, None; B. Han, None; U. Sbarigia, Janssen; F. Zazzetti, Janssen Medical Affairs Global Ser-
vices, LLC; A. Sheahan, Janssen, UCB; I. Lin, Janssen, Johnson & Johnson; P. Katz, None; E. Alemao, Johnson &
Johnson, Johnson & Johnson; K. Michaud, None.
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Background/Purpose: Patients with Rheumatoid Arthritis (RA) present an increased risk of mortality. In the last decades,
mortality rates tended to decrease but cardiovascular (CV) events remained as the leading cause of death in most series.

Table. Baseline characteristics of 673 RA patients.
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The main objective is to assess mortality rates and leading causes of death, as well as predictors of mortality related to dis-
ease activity in a prospectively followed-up cohort of RA patients.

Methods:We conducted a prospective longitudinal study that included 673 RA patients from a single tertiary center. Univar-
iate and multivariate Cox proportional hazards regression were used to identify predictors of mortality.

Results:We studied 673 patients with RA (75% women), mean age 61±13 years. The main general characteristics, CV risk
factors, RA disease activity data and current treatment are summarized in the Table.

Figure. Forest Plot of mortality (Univariate and multivariate analysis).
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After a follow-up of 4,367 person-years (mean 6.4±1.4), 67 deaths were recorded. Considering all causes of mortality, the
cumulative incidence was 14% (95% CI 11-18) with a mortality incidence rate of 0.015 (95% CI 0.012-0.020) patient/year.
The main causes of mortality in decreasing order of frequency were infections (N=23) (34%), incidence rate-IR: 0.005
[95% CI 0.003-0.008]), cancer (N=18) (27%), IR: 0.004 [95% CI 0.002-0.007]), CV events (N= 12) (18%), IR: 0.003 [95%
CI 0.001-0.005]), respiratory diseases (N=2) (3%), IR: 0.0005 [95% CI 0.00007-0.002] and other causes (N=12) (18%), IR:
0.003 [95% CI 0.001-0.005I].

The statistically significant predictive factors of mortality in the univariate analysis were male gender (HR 1.97[95%CI
1.20-3.21, p=0.007), abdominal circumference (HR 1.03 [95% CI 1.01-1.05], p=0,0006), diabetes (HR 2.85 [95%CI
1.68-4.86], p< 0.001) and hypertension (HR 2.92 [95%CI 1.73-4.94], p< 0.001). Also, baseline data of variables associated
with disease activity such as increased CRP, ESR, DAS28-CRP, DAS28-ESR were predictors of mortality (Figure). Disease
related parameters were adjusted by CV risk factors in a multivariate analysis. Following this procedure, the predictive fac-
tors that reached statistical significance; (Hazard Ratio [95%CI]), were an increased in DAS28-VSG (1.40 [1.07-1.83],
p=0.016), DAS- 28-PCR (1.40 [1.07-1.83], p=0.016), CRP (1.02 [1.01-1.05] p=0.002), and ESR (1.03 [1.01- 1.05],
p=< 0.001) (Figure).

Conclusion: In a cohort of patients with RA followed prospectively in a tertiary hospital, infections and malignancies are the
main cause of mortality rather than CV events. Disease activity parameters are associated with an increased risk of mortality
in these patients with RA.

Results expressed in logarithmic scale. Multivariate analysis: Disease activity related parameters adjusted by age, gender,
disease duration, smoker, diabetes, hypertension and abdominal circumference. CDAI, ESR and CPR expressed value/10.
(*) p<0.05.
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Background/Purpose: Clinical and non-clinical forces contribute to real-world treatment effectiveness, yet most studies
focus on efficacy in an idealized setting. To identify factors impacting clinical effectiveness, systematic chart reviews were ini-
tiated for patients with rheumatic diseases in care of the American Rheumatology Network (ARN). The result is a repository
of data which combines information extracted from open text notes with fielded data in the EMR. Here we describe the pro-
cess of creating the PIONEER repository for the purpose of informing future studies.

Methods: Data source: EMR lab, procedure, infusion, condition, and medical claims data and open text notes (office visits,
infusions logs, provider-patient communications) generated in the care of patients by ARN, a network of independent prac-
tices with >200 rheumatologists across the US. Data in open text notes were extracted by clinically trained scribes who
reviewed the full histories for each patient. [FIGURE 1] Each scribe received training for review, extraction, and data input
processes, which were 21CFR11 and HIPAA compliant. Scribes confirmed or collected patient encounters, treatment his-
tory prior to ARN, treatment start dates or non-start reasons, treatment compliance and gaps, treatment discontinuation
dates and discontinuation reasons. Electronic forms were coded to minimize data input errors and pre-populated with data
received nightly from standardized EMR data files. Data collected in forms were subjected to logical checks to identify inputs
requiring secondary review. Additionally, 1-2% of forms were randomly audited. Scribe workflow and data issue rates were
assessed at least weekly and coupled to additional training and data reentry. Tertiary review of aggregate data was per-
formed after combination of input form data with fielded EMR data.

Results: As of May 2022, PIONEER-Rheumatology contained data for 172,593 patients; full chart reviews were completed
for 67,294 patients (study population) prescribed conventional synthetic (cs), targeted synthetic (ts), or biologic (b) DMARDs,
uric acid lowering therapies (ULT), and/or osteoporosis therapies (BONE). For study patients, clinical scribes reviewed
186,701 drug episodes and 695,716 office visits representing 316,652 observation years. 76% (51,317) and 50%
(33,917) patients had >2 years and >4 years observation, respectively, and 77% (52,087) of patients were active in care in
the preceding 36 months. Patient-reported state of residence includes all US States and DC though 98% (65,907) resided
in AZ, FL, GA, KS, MO, SC, or TN. Study patients received care in one of 12 ARN practices across 32 Locations. Patient
Demographics [TABLE 1]. Of 186,701 drug episodes, 9% (16,847) never started, 33% (62,452) were active, 11%
(19,708) attrition (patient left practice or died), 6% (11,606) lost to follow-up, and 41% (76,088) discontinued due to a clinical
reason. [TABLE 2]Conclusion: The PIONEER data repository uniquely combines open text information with fielded data
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residing in the EMR and will enable better understanding of patient-important outcomes that may not be adequately repre-
sented in commonly used disease assessments.
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Background/Purpose: Lymphoproliferative disorders (LPDs), including malignant lymphoma, are known to occur in RA
patients treated with disease modified antirheumatic drugs (DMARDs). In particular, LPD associated with methotrexate
(MTX)-treated RA is often referred to as MTX-associated LPD (MTX-LPD). Some MTX-LPDs spontaneously regress after
discontinuation of MTX, even though they have been diagnosed with malignant lymphoma. However it is difficult to predict
spontaneous regression (SR) of MTX-LPD. We clarified the predictive factors of spontaneous regression in accumulated
MTX-LPD patients.

Methods:We enrolled 100 RA patients who diagnosed MTX-LPD from 2005 to 2021. We collected as follow data based on
clinical reports retrospectively; 1) age, 2) gender, 3) duration from RA onset to LPD onset, 4) total dose of MTX, 5) duration of
MTX administration, 6) presence of extranodal lesion 7) histological findings, 8) treatment for LPD. In addition, We divided
these cases into spontaneous regression cases (SR group) and cases that treated with chemotherapy after MTX discontin-
uation (CTx group), and compared the difference of biomarker as follow subjects between two groups; serum LDH and sIL-
2R at LPD onset, change in absolute number of peripheral lymphocytes (ΔALC) over follow-up.

Results: The mean age of 100 MTX-RA-LPD patients (M:F=30:70) were 66.7 ± 10.7 years old, and the duration from RA
onset to LPD onset were 25.2 ± 11.0 years. The total dose of MTX and duration of MTX administration were over
2,600mg and over 5 years, respectively. The extranodal lesions were found in 51%, and diffuse large B cell lymphoma
was the most common histological findings. Spontaneous regression was observed in 68%. In regards to the comparison
between two groups, SR group and CTx group were 68 and 31cases respectively. The one case was unknown because
of transfer to another hospital after LPD diagnosis. The level of sIL-2R and LDH was significantly lower in SR group. On
the other hand, ΔALC was higher in the SR group.

Conclusion: We suggested that low level of serum sIL-2R and LDH at LPD onset was useful for predict of SR in MTX-LPD
with RA patients.

Disclosure: T. Kameda, None; s. nakashima, None; M. Inoo, None; I. Onishi, None; N. Kurata, None; H. Shimada,
None; R. Wakiya, None; M. Kato, None; t. miyagi, None; Y. Ushio, None; R. Mino, None; K. Chujo, None;
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n. Kadowaki, None;H. Dobashi, Bristol-Myers Squibb (BMS), Chugai, Eli Lilly, GlaxoSmithKlein (GSK), MSD, Novartis,
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Abstract Number: 1956

Functional Disabilities in Hands Precede Those in Feet in Patients
Progressing from Clinically Suspect Arthralgia to Rheumatoid Arthritis;
A Longitudinal Observational Study

Sarah J.H. Khidir1, Bastiaan van Dijk2, Marloes Verstappen1, Elise van Mulligen3 and Annette van der Helm-van Mil4,
1Leiden University Medical Center, Leiden, Netherlands, 2Leiden University Medical Centre (LUMC), Leiden, Netherlands,
3Erasmus Medical Center, Leiden University Medical Center, Rotterdam, Netherlands, 4Leiden University Medical
Center, Erasmus Medical Center, Leiden, Netherlands

Legend: lines depict the average course of functional disabilities in the hands (dressing, eating, grip) and feet (walking) prior to clinical arthritis,
derived from linear mixed model analyses. In these analyses, moment of clinical arthritis is defined as t=0 and functional disabilities prior to clinical
arthritis was analyzed. *statistically significant increases in HAQ-scores. Abbreviations: ACPA=anti-citrullinated protein antibody; HAQ=Health
Assessment Questionnaire Disability-Index; RA=rheumatoid arthritis.
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Background/Purpose: In the pre-arthritis phase of Rheumatoid Arthritis (RA), symptoms resulting in physical disabilities
already occur. It is unknown whether functional disabilities start in hands or feet, and whether such information on functional
disabilities is related to arthritis development. We aimed to study the course of functional disabilities in hands and feet during
progression from arthralgia to RA, and whether questions assessing specifically these disabilities contribute to predicting
progression to RA.

Methods: 524 patients with clinically suspect arthralgia were studied for development of clinical inflammatory arthritis
(IA) with a median follow-up of 25 months. Functioning was measured with the Health Assessment Questionnaire
Disability-Index (HAQ) at baseline and after 4,12,24 months. HAQ-items assessing hands-functioning (dressing/eating/grip)
and feet-functioning (walking) were studied. In patients who developed IA, the longitudinal course of functional disabilities
towards IA-development was studied, using linear mixed models with date of IA-development as timepoint zero. ACPA-
stratification was applied. Associations between HAQ-questions at CSA-presentation and future IA-development were
studied with cox-regression analysis including age, sex, CRP, ACPA and RF.

Results: 91 patients developed IA. In these patients, feet-functioning at presentation with CSA was less impaired than
hands-functioning. Disabilities in hands rose with 0.25units/year, 95%CI=0.04-0.45, p< 0.019 towards IA-development;
compared to those in the feet with 0.29units/year, 95%CI=0.08-0.50, p=0.008 (on the HAQ-scale of 0-3; Figure). Hands-
disabilities were reported earlier and were more severe than feet-disabilities during the total course with an overall difference
of 0.41units; 95%CI=0.28-0.55, p< 0.001. This was similar in both ACPA-subtypes. In the total arthralgia-population, a sin-
gle HAQ-question involving hands-functioning (question regarding difficulties with dressing) was as predictive as total
HAQ≥1 for IA-development. This was independent of regularly used clinical predictors: HR 2.3 (95%CI=1.5-3.6, p< 0.001).

Conclusion: Functional disabilities in hands precede those in feet during RA-development. A single question on difficulties
with dressing adds value to risk stratification in patients with clinically suspect arthralgia and is easy to use in practice.

Disclosure: S. Khidir, None; B. van Dijk, None; M. Verstappen, Bristol-Myers Squibb(BMS); E. van Mulligen, None;
A. van der Helm-van Mil, None.
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Background/Purpose: Undifferentiated arthritis (UA) is considered to be heterogenous and consists of subgroups, this
notion is affirmed by differences in disease course, varying from spontaneous resolution of arthritis to RA-development.
We aimed to identify homogeneous subgroups within UA based on a combination of clinical features and thereafter to relate
these to the outcomes spontaneous resolution and RA-development.

Methods: We studied patients with UA, defined as not-fulfilling 1987-/2010-RA-criteria nor having an alternate diagnosis,
consecutively included in the Leiden Early Arthritis Clinic between 1993-2006 and who were autoantibody-negative. Before
2006 DMARD-treatment of UA was infrequent, hence limiting possible influence of DMARD-treatment on outcomes. Latent
Class Analysis was used to identify subgroups based on a combination of clinical features (e.g. symptom characteristics,
physical examination, laboratory tests). Test-characteristics were used to assess the relation of the subgroups with two
long-term outcomes: achieving spontaneous-resolution (defined as spontaneous resolution of arthritis without DMARD-
treatment) and RA-development.

Results: 310 consecutive UA-patients were studied. Five classes were identified, location and number of swollen joints were
most distinguishing. Classes were characterized by: 1) polyarthritis, often symmetric 2) oligoarthritis, frequently with (sub)
acute onset, 3) wrist-monoarthritis, often with (sub)acute onset, increased BMI and without morning stiffness, 4) small-joint
monoarthritis, often without increased acute phase reactants, and 5) large-joint monoarthritis, often with (sub)acute onset.
Studying the classes in relation to the outcomes revealed that the majority of patients with absence of spontaneous resolu-
tion were not included in the classes characterized by monoarthritis (specificity >90%). In addition, patients who developed
RA were mainly not in the monoarthritis classes (sensitivity < 7%).

Conclusion: Using a data-driven unsupervised approach, five subgroups within contemporary UA were identified in this
unique historical cohort of contemporary UA-patients. These subgroups have differences in clinical outcomes.

Disclosure: N. den Hollander, None; M. Verstappen, Bristol-Myers Squibb(BMS); B. van Dijk, None; A. van der
Helm-van Mil, None; H. van Steenbergen, None.
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Background/Purpose: Staphylococcus aureus bacteremia (SAB) has high mortality.[1] We have previously identified an
approximately doubled risk in patients with rheumatoid arthritis (RA),[2] but the role of anti-rheumatic treatments and disease
activity remains disputed.[3,4]

We aimed to explore impact of treatment with glucocorticoids, biologic disease-modifying anti-rheumatic drugs (bDMARDs)
and of disease activity on the risk of SAB in RA patients.

Methods: We performed a case-control study nested in a nationwide cohort of RA patients (DANBIO, positive predictive
value of RA=96%) with no history of SAB. Cases had a first-time microbiologically verified SAB during 2010-2018. Controls
were incidence density matched (age and sex) at time of SAB (index date). We linked data from DANBIO (e.g. disease activ-
ity, anti-rheumatic treatment) to other national registries (to identify e.g. comorbidities, prescriptions, socioeconomic status).
Users of oral glucocorticoids and bDMARDs 0-2 years before the index date were identified in DANBIO or by relevant pre-
scriptions. Daily dose of oral glucocorticoids at the index date was 1) retrieved from DANBIO or 2) estimated from the latest
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prescription. Risk associated with treatment and disease activity was assessed by multivariate conditional logistic regres-
sion. For treatments, the number needed to harm (NNH) was calculated using the fully adjusted odds ratio (OR) and 95%
confidence interval (CI) and the incidence rate (IR) in the cohort (NNH=(1/(OR-1)*IR). Missing data was handled by multiple
imputation.

Results: We observed 180 cases among 30,479 RA patients (IR 106.7/100,000 person-years) and matched 720 controls
(53% women, median age 73 years, IQR 65;80). For cases, orthopedic implants were frequent (53%/34% for cases/con-
trols), many had recent surgery (38%/5%), longstanding RA (13 years (6;21)/8 (4;14)), bone erosions (48%/39%), moderate
(29%/16%) or high (10%/7%) disease activity, and used glucocorticoids (41%/19%) and bDMARDs (31%/20%). Risk of
SAB increased dose-dependently for current users of oral glucocorticoids (adjusted OR=9.5 95% CI (3.9; 22.7) for >7.5
mg/day) (Table). For bDMARDs, adjusted OR was 1.8 (1.1; 3.2) for current use and 2.5 (0.9; 7.0) for former use. Corre-
spondingly, the NNH was 110 for current use of glucocorticoids >7.5mg/day and 1,172 for current bDMARD use. For dis-
ease activity, adjusted ORs were above 1 (statistically non-significant) for moderate and high disease activity compared
with remission (Table).

Conclusion: Oral glucocorticoids were associated with a dose-dependent increased risk of SAB and use of >7.5 mg/day
appeared to be a clinically relevant risk factor for SAB with a relatively small number of patients needed to be exposed for
one extra case to occur. Use of bDMARDs was associated with increased risk, however, the NNH was ten-fold higher than
for higher dose glucocorticoids. Disease activity had minor impact. These results emphasize that glucocorticoids >7.5
mg/day should be prescribed with caution.
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Background/Purpose: Interstitial lung disease (ILD) is a common extra-articular manifestation of RA. Studies have shown
variability in the prevalence and mortality rate of patients with RA-associated ILD (RA-ILD). Further efforts are needed to bet-
ter characterize the burden of ILD in patients with RA. Our objective was to compare the mortality rate in RA with and without
ILD and to identify factors affecting mortality in patients with RA-ILD.

Methods: Data were analyzed from SNDS, the French national claims database, from between January 1, 2013, and
December 31, 2018. Adults with an RA diagnosis (International Classification of Diseases, Tenth Revision [ICD-10] codes
M05, M06.0, M06.8, and M06.9) and ≥ 2 distinct dates of DMARD delivery were included. ILD diagnosis was defined as
having ICD-10 code J84 and ≥ 1 CT scan within 1 year of the first date of ILD occurrence. The mortality rates were com-
pared between patients with RA-ILD and patients with RA without ILD (RA-noILD) and were matched 1:1 for age, sex, age
at RA-ILD onset, and duration of RA using Cox proportional hazards regression.

Results: Among the 173,132 patients with RA, ILD was identified in 4330 (2.5%). In patients with RA-ILD, mean age at RA
onset was 63.3 ± 13.7 years and 39.8% were male. ILD onset occurred after RA onset in 71.6% of patients, concomitant
with RA onset (± 1 year of RA onset) in 25.8%, and before RA onset in 2.5%. After matching, RA-ILD was associated with
an increased mortality rate (hazard ratio [HR], 3.4; 95% confidence interval [CI], 3.1–3.9; Figure 1). Sensitivity analyses
according to cardiovascular comorbidities and risk factors showed similar findings. The increased mortality rate was higher
in patients aged < 75 years (HR, 4.8; 95% CI, 3.9–5.9) compared with patients aged > 75 years (HR, 3.0; 95% CI, 2.6–3.5);
patients with ILD onset occurring before RA onset (HR, 8.4; 95% CI, 5.5–13.0) compared with patients with concomitant
onset (HR, 5.3; 95% CI, 4.6–6.2) and with patients with ILD onset after RA onset (HR, 2.9; 95% CI, 2.6–3.3); and male
patients (HR, 5.2; 95% CI, 4.4–6.2) compared with female patients (HR, 3.6; 95% CI, 3.0–4.2). The number of patients with
≥ 1 hospitalization was 1.45 times greater for patients with RA-ILD compared with RA-noILD.

Conclusion: In this nationwide cohort study, RA-ILD was associated with a strong increase in mortality rate in patients with
RA, notably in younger patients, males, and patients whose ILD occurred before RA onset.

Disclosure: P. Juge, Bristol-Myers Squibb(BMS), Novartis, AstraZeneca, Boehringer-Ingelheim; L. Wemeau,
Boehringer-Ingelheim, Bristol-Myers Squibb(BMS), Roche, Sanofi, Pfizer; S. Ottaviani, None; g. desjeux, None;
J. Zhuo, Bristol-Myers Squibb(BMS); V. Vannier-Moreau, Bristol-Myers Squibb(BMS); R. Flipo, AbbVie/Abbott, Bio-
gen, Bristol-Myers Squibb(BMS), Eli Lilly, Janssen, MSD, Mylan, Nordic Pharma France, Novartis, Pfizer, Roche-Chu-
gaï, Sandoz, Sanofi, UCB; B. Crestani, Roche, Boehringer-Ingelheim; P. Dieude, None.
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Abstract Number: 1960

Impact of Delaying Initiation of Methotrexate by One Month on the
Outcome of RA at One Year

Theresa Than1, Emmanuelle Dernis2, Olivier BROCQ3, Bruno Fautrel4, Helena HUGUET5, Liana Euller-Ziegler6, Lindsay
BUSTAMENTE-CENCI6, Olivier Vittecoq7, Marie-christine PICOT5, Cédric Lukas8, Claire DAIEN9, Charlotte Hua10, Marlène
Genty5, Helene Che5, Anouck REMY-MOULARD11, Frederic LIOTE12, Martin Soubrier13, Cécile GAUJOUX-VIALA14, Arnaud
Constantin15, Alain Saraux16, Emilie Ducourau17, Stephanie RIST18, CARINE SALLIOT19, Nada IBRAHIM-NASSER18, Clara
qUINTEN18, Vincent Goeb20 and Jacques Morel1, 1University and CHU Montpellier, Montpellier, France, 2LE MANS
general hospital, LE MANS, France, 3Centre hospitalier Princesse-Grace, Monaco, France, 4Sorbonne University Paris,
France and Pierre Louis Institute of Epidemiology and Public Health, Paris, France, Paris, France, 5CHU Montpellier,
Montpellier, France, 6CHRU Nice, Nice, France, 7CHU de Rouen, ROUEN, France, 8University Hospital Centre Montpellier,
University of Montpellier, Montpellier, France, 9University Hospital, Saint-Gély-du-Fesc, France, 10La Lettre du
Rhumatologue, Paris, France, 11CHU Montpellier, Montpellier, Chad, 12University of Paris, Paris, France, 13Gabriel-
Montpied Hospital, Clermont-Ferrand, France, 14CHU Nîmes, Univ Montpellier (IDESP), Nîmes, France, 15Toulouse
University Hospital, Toulouse, France, 16CHU Brest, Brest, France, 17CH Orleans, Chambray Les Tours, France, 18CH
orleans, Orleans, France, 19CHR orleans, Orleans, France, 20CHU Amiens, Amiens, France

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: (1950–1979) RA – Diagnosis, Manifestations, and Outcomes Poster IV
Session Type: Poster Session D
Session Time: 1:00PM–3:00PM

Background/Purpose: It is recommended that vaccinations should be performed prior to start methotrexate (MTX) know-
ing that delaying initiation of background therapy may have an impact on the progression of RA. What is the real impact of
delaying initiation of MTX by 1 month on the outcome of RA at 1 year ?

Methods: The VACIMRA study is a prospective, randomized, parallel-group, multicenter trial comparing the vaccine protec-
tion obtained in patients with rheumatoid arthritis according to the 1-month delay between anti-pneumococcal vaccine
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PCV13 and methotrexate initiation in one arm, versus immediate introduction of MTX following vaccination in the other arm.
We analyzed disease activity based on DAS28-ESR at baseline (M0), 1, 2, 3, 6 and 12 months between the 2 groups. For
structural progression, we performed a radiographic analysis of 79 RA patients included in the Montpellier center at baseline,
6 and 12 months. This analysis was performed by the same physician two times, blinded to the patient’s group. Structural
damage progression at 6 months and 1 year was assessed according to van-der-Heijde-modified Sharp score (vSHS) on
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radiographs performed at inclusion, at 6 and 12 months of follow-up. Comparisons of the means of activity scores and
radiographic scores were made with the non-parametric Wilcoxon-Mann-Whitney test.

Results: Of the 276 patients randomized, 261 could be analyzed (131 in the IMMEDIATE group and 130 in the DELAY
group). At inclusion, there were no significant differences in demographic, disease activity (DAS28-ESR), biological and
radiographic characteristics between the 2 groups.

There was a significant difference in the means of DAS28-ESR at 1 month between the DELAY and IMMEDIAT groups (3.96
± 1.46 vs 3.41 ± 1.33; p< 0.001, respectively). There was no significant difference in the means of DAS28-ESR between the
2 groups at 3 months (3.19± 1.46 in the 2 groups p< 0.91), at 6 months (3.11 ± 1.42 vs 3.24 ± 1.43; p=0.46, respectively)
and at 12 months (2.96 ± 1.34 vs 2.98 ± 1.26p=0.89) (Graphic). Similarly, there was no significant difference in mean radio-
graphic scores at 6 months (2.00 ± 4.41 vs. 1.80 ± 4.03 p=0.81) or at 12 months (2.23 ± 4.86 vs. 2.00 ± 4.07 p=0.93).

Regarding structural progression, radiographic scores had good intraobserver reproducibility (ICC=0.98). There was no signif-
icant variation between radiographic scores at 6 months compared to baseline in either group (mean difference 0.21 ± 0.52
vs. 0.36 ± 1.01, p=0.90) nor at 12 months compared to baseline (mean difference 0.40 ± 1.06 vs. 0.62 ± 1.58, p=0.85).

Conclusion: In patients with rheumatoid arthritis, initiation of methotrexate 1 month after PCV13 vaccination has no signifi-
cant impact on RA activity and structural outcome at 1 year. Performing vaccinations 1 month before starting MTX can be
proposed without significant impact on RA outcome at 1 year.

Disclosure: T. Than, None; E. Dernis, AbbVie/Abbott, Amgen, Bristol-Myers Squibb(BMS), Janssen, Nordic Pharma
France, Novartis, UCB; O. BROCQ, None; B. Fautrel, Pfizer, Novartis, Roche, Sanofi-Aventis, SOBI, UCB;
H. HUGUET, None; L. Euller-Ziegler, None; L. BUSTAMENTE-CENCI, None; O. Vittecoq, None; M. PICOT, None;
C. Lukas, None; C. DAIEN, None; C. Hua, None; M. Genty, None; H. Che, None; A. REMY-MOULARD, None;
F. LIOTE, None; M. Soubrier, None; C. GAUJOUX-VIALA, Nordic Pharma France, AbbVie/Abbott, Amgen,
Boehringer-Ingelheim, Bristol-Myers Squibb(BMS), Celgene, Eli Lilly, Galapagos, Gilead, Janssen, Medac, Merck-Ser-
ono, Mylan, Novartis, Pfizer, Roche, Sandoz, Sanofi, UCB; A. Constantin, None; A. Saraux, None; E. Ducourau,
None; S. RIST, None; C. SALLIOT, None; N. IBRAHIM-NASSER, None; C. qUINTEN, None; V. Goeb, Merck/MSD,
UCB, Pfizer, Novartis, AbbVie/Abbott, Medac, Sanofi; J. Morel, None.
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COVID-19 mRNA Vaccine Induced Antibody Titers and IFN-g Responses
Are Decreased in Persons with Rheumatoid Arthritis and Older Age
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Mattar8 and Donald Anthony9, 1Case Western Reserve University, Cleveland, OH, 2Cleveland Veteran Affairs Medical
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Background/Purpose: People with autoimmune diseases have worse outcomes if infected by SARS-CoV2. In particular,
persons with rheumatoid arthritis (RA), have lower antibody responses to COVID-19 vaccine, are more commonly diag-
nosed with COVID-19 and have worse outcomes once infected. Some of these observations may in part be attributable
to immune suppressive medications including steroids, Rituximab, Abatacept, Jak Inhibitors, and methotrexate. Less is
known about T cell responses to COVID-19 vaccine, and whether these lower antibody responses are due to other factors
including age, comorbidities, or pathogenic inflammation, is less clear. To address these questions, we evaluated T cell and
B cell immunity in patients with RA on varying immune suppressive medications after receiving mRNA-based COVID-19
vaccines.

Methods: We evaluated serum samples for total anti-spike-specific IgG and anti-receptor binding domain (RBD)-specific
IgG by magnetic bead-based assay before and 2, 8, 12, and 24 weeks after the second dose of COVID-19 mRNA vaccina-
tion. We examined SARS-CoV2 spike-specific T cell production of IFN-g and IL-2 by ELISPOT assay at the same time points
in n=59 RA participants and n=88 non-autoimmune control participants.

Results: RA participants had lower serum antibody levels and lower IFN-g producing T cell frequencies 2 weeks after the
second vaccine dose. This appeared to be the case across all medication treatment subgroups. Furthermore, while spike-
specific IL-2 producing T cell frequency appeared comparable between control and RA participants, older age was nega-
tively correlated with the number of IFN-g and IL-2 producing T cells and antibody titer in all paritipants combined.

Conclusion: These data indicate both lower COVID-19 mRNA vaccine-induced antibody levels and IFN-g producing T cell
frequencies in the RA patient population compared to controls, and lower IFN-g and IL-2 producing T cell and antibody
responses in older persons. Further study is needed to determine whether 3rd or 4th dosing of COVID-19 vaccine can over-
come these impaired responses.

Disclosure: H. Dudley, None;m. O’Mara, None; A. Auma, None; J. Gong, None; Y. Ross, None; N. Gurevich, None;
L. Gordesky, None; N. Singer, None; L. Kostadinova, None; B. Wilson, None; D. Zidar, None; C. King, None;
D. Canaday, None; C. Shive, None; M. Mattar, None; D. Anthony, None.
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Idiopathic Pulmonary Fibrosis Molecular Profile Correlates with Stage of
Rheumatoid Arthritis-Associated Interstitial Lung Disease

Daniel Kass1, Mehdi Nouraie1, Yingze Zhang1, Bryant England2, Ted Mikuls3, Gail Kerr4, Andreas Reimold5, Kevin
Gibson1, Marilyn Glassberg6, Paul Dellaripa7, Tracy Doyle7, Chester Oddis8 and Dana Ascherman8, 1University of
Pittsburgh School of Medicine, Pittsburgh, PA, 2University of Nebraska Medical Center, Omaha, NE, 3Division of
Rheumatology, University of Nebraska Medical Center, Omaha, NE, 4Washington DC VAMC/Georgetown and Howard
Universities, Washington, DC, 5North Texas Veterans Administration Health Care System, Dallas, TX, 6Loyola University
Chicago Stritch School of Medicine, Chicago, IL, 7Brigham and Women’s Hospital, Boston, MA, 8University of Pittsburgh,
Pittsburgh, PA
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Background/Purpose: Previous studies have demonstrated clinical, epidemiologic, histopathologic, and genetic overlap
between advanced rheumatoid arthritis-associated interstitial lung disease (RA-ILD) and Idiopathic Pulmonary Fibrosis
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(IPF). Corresponding work from our group has shown that a number of serum protein biomarkers of IPF are shared with RA-
ILD. We therefore assessed the expression of IPF-related proteins in different stages of RA-ILD to support the pathophysi-
ologic overlap between these disorders and to develop candidate markers of disease progression.

Methods: We used multiplex ELISA to assess serum levels of selected cytokines, chemokines, and remodeling proteins in
an established cohort of IPF patients enrolled through the University of Pittsburgh Simmons Center for ILD. Comparison of
serum molecular profiles between IPF patients and healthy controls identified markers associated with IPF that were then
assessed in two independent cohorts of RA patients (VA, non-VA) with different stages of clinically and radiographically
defined ILD. Serum concentrations of designated proteins were normalized based on cohort-specific means/standard devi-
ations (Normalized Value=(serum concentration-cohort mean)/cohort SD). A composite score was then calculated for each
individual by adding normalized values for designated markers. Mann U Whitney testing was used to compare composite
scores in individuals classified as RA-no ILD, RA-subclinical ILD (HRCT abnormalities, no symptoms), and RA-clinically
evident ILD.

Results: Multiplex ELISA comparison of IPF (n=100) and healthy controls (n=38) revealed that eotaxin, Flt3L, IL-8, MDC,
MCP-1, and MMP-2/7/9 were significantly associated with IPF after adjustment for age, sex, and smoking history. Assess-
ment of serum concentrations of these proteins in our VA (n=93) and non-VA (n=71) cohorts of RA/RA-ILD revealed statis-
tically significant associations between composite profiles of these IPF markers and RA-ILD that increased proportionally
with stage/severity of disease (Fig 1). Despite clear associations between this IPF molecular signature and clinically evident
RA-ILD (UIP and non-UIP) in both the VA and non-VA cohorts, several individuals with subclinical RA-ILD also had elevated
composite scores. More detailed analysis of MMP-7 levels in extended subsets (also encompassing radiographically
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indeterminate ILD) of our non-VA cohort revealed a similar dose response based on stage/severity of RA-ILD—and again
demonstrated elevated levels in a subgroup of patients with early stage disease (Fig 2).

Conclusion: IPF-associated molecular profiles are highly correlated with RA-ILD, particularly in UIP and non-UIP subsets of
clinically evident RA-ILD. Strikingly, these associations emerge in both VA and non-VA cohorts of RA-ILD, despite significant
demographic differences and variable associations (not shown) with individual proteins in this profile. More importantly, the
gradient of IPF-associated mediator levels in early RA-ILD supports a potential pathogenic connection with more advanced
disease and suggests that this molecular signature may identify individuals with early stages of RA-ILD who are at increased
risk of disease progression.

Disclosure: D. Kass, None;M. Nouraie, None; Y. Zhang, None; B. England, Boehringer-Ingelheim; T. Mikuls, Gilead
Sciences, Bristol-Myers Squibb, Horizon, Sanofi, Pfizer Inc; G. Kerr, Pfizer, Janssen; A. Reimold, None; K. Gibson,
None; M. Glassberg, None; P. Dellaripa, None; T. Doyle, Bristol-Myers Squibb(BMS), Boehringer-Ingelheim,
L.E.K. Consulting, Genentech; C. Oddis, None; D. Ascherman, None.
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Lipid Screening and Statin Use in Rheumatoid Arthritis Patients in an
Underserved Population
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Background/Purpose: Patients with rheumatoid arthritis (RA) have an increased risk of atherosclerotic cardiovascular dis-
ease (ASCVD) compared to the general population and RA is considered a risk-enhancing factor in ASCVD. Other risk
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factors like dyslipidemia, hypertension, smoking, diabetes, and obesity put RA patients at additional increased risk of
ASCVD and must be assessed frequently. 2018 American Heart Association/American College of Cardiology (AHA/ACC)
guidelines recommend that in adults 40-75 years of age without diabetes mellitus and with LDL-C levels ≥70 mg/ dL, at a
10-year ASCVD risk of ≥7.5%, start a moderate-intensity statin if a discussion of treatment options favors statin therapy.
Risk-enhancing factors, like RA, favor initiation of statin therapy. The goal of our study was to quantify the rate of lipid screen-
ing and statin use in RA patients and to calculate ASCVD risk scores to determine who would benefit from statin initiation.
With this baseline information we plan to create a QI intervention to improve screening and statin use in our patient
population.

Methods: We performed a retrospective chart review on RA patients seen in our clinic from September 2018 - November
2020. Our clinic is located in a federally qualified health center and patients with RA meet the 2020 American College of
Rheumatology (ACR) Classification Criteria. We collected demographic data, modifiable CV risk factors, follow-up informa-
tion, statin use and annual lipid panel screening. Fisher’s Exact Test was used to compare demographics for patients who
have had a lipid panel checked in the past year and those who have not. For patients ages 40-75 with documented lipid
panels, ASCVD 10-year risk scores were calculated using the 2013 ACC/AHA cardiovascular risk calculator based on the
Pooled Cohort Equation. Results of risk scores were organized as low, borderline, intermediate, or high risk as per ACC
cut-offs. For patients who did not have lipid panels within the past year, ASCVD risk scores were calculated from the most
recent lipid panel in the system if available.

Results: Two hundred twenty-two patients with RA were seen in rheumatology clinic and 43% had a lipid panel checked in
the last year. Table 1 shows patients who had a lipid panel checked within 1 year had a significantly higher rate of hyperten-
sion and diabetes. Patients without a lipid panel in the last year were more likely to be uninsured and not have seen a primary
care provider (PCP) in the past 6 months. Out of 26 patients who should be on a statin based on AHA/ACC guidelines, only
42.3% are on a statin (Table 2).

Conclusion: Our data has identified a population of RA patients at higher risk for CV disease who should be on a statin. Our
next step is to develop a QI intervention to increase risk factor and lipid panel screening, and to initiate statin therapy based
on risk scores in this high risk population.Abbreviations: PI, Pacific Islander; AI, Asian Islander, MI, Myocardial Infarction;
CAD, Coronary Artery Disease; PCP, Primary Care Provider

Disclosure: C. O’Neill, None; V. Patel, None.
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Background/Purpose: A systematic screening of multimorbidities is performed since 2014 at the Montpellier University
Hospital in patients with chronic inflammatory rheumatic diseases (IRD). The objective of this work was to assess the impact
of this screening on management of patients and hospitalization rate during a 3-year follow-up.

Methods: Patients with IRD who benefit from the screening program (index date) were identified in the French national
health database SNDS and matched to 3 controls on age, sex, IRD and disease’s duration. The primary end-point was a
composite score assessing the deliverance of comorbidity preventive medications (vaccines, anti-platelet therapies, hypoli-
pemiants, anti-osteoporotic drugs) during the year following the index date. Secondary outcomes were the consultation with
cardiologist/pneumologist, all-cause hospitalization rate, hospitalization for fractures, cardiovascular events or infections.
Odds ratios (CI95%) were calculated, with multivariate logistic regression adjusted on medical history (hypertension, diabe-
tes, heart failure, CV disease, lung disease, osteoporotic fractures) and medications related to IRD or included in the primary
endpoint in the preceding year.

Results: 441 patients who participated to the screening program (exposed) were identified in the national database and
matched with 1323 unscreened patients (controls). 73.9% had rheumatoid arthritis, 18,1% ankylosing spondylitis and
7,9% psoriatic arthritis. Exposed patients had significantly less diabetes than controls (4,5 vs 7,6 %) and received signifi-
cantly less glucocorticoids (36,5 vs 42,1%), more csDMARDs (56,9 vs 42,8%) and more bDMARDs (57,4 vs 32,6%) than
controls. The use of drugs assessed in the primary endpoints was more frequent in the year preceding inclusion in the
exposed group compared to controls (58.4 vs 45.3%). Exposed patients fulfilled primary endpoint almost twice more than
controls (OR=1.9 [1.5-2.4]). The instauration of comorbidity preventive medications remained significantly more frequent
after adjusting on medical history and anterior medications (OR=1.5 [1.1-2.1]). After adjusting on baseline comorbidities,
exposed patients consulted significantly more cardiologist or pneumologist in the year following the screening than controls
(OR=1.6 [1.2-2.1]). Controls had a 3-time increased risk of all-cause hospitalization (3.1 [2.1-4.6]) at 1-year follow-up that
remained significant after adjustment (2.4 [1.5-4.0]). Controls had a significantly higher risk of hospitalization for cardiovascu-
lar events (2.1 vs 0.3%), infections (6.8 vs 3.6%) and emergency admission (20.3 vs 10.6%) than controls at 2-year
follow-up.

Conclusion: Recommendations given during the comorbidity screening program were applied with an increase of comor-
bidity preventive medication intake and more consultations with the specialists. After adjusting on comorbidities and medi-
cations at baseline, we observed a decreased risk of hospitalization rates that could reflect the positive impact of
performing systematic screening for multi-morbidities in IRD patients.
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Background/Purpose: The presence of rheumatoid factor (RF) or anti-cyclic citrullinated protein/peptide antibodies (ACPA)
are included in the 2010 the ACR/EULAR classification criteria of rheumatoid arthritis (RA). But the prevalence of RF and
ACPA in the RA population was lower than 60%. The development of a new detection assay with increasing the sensitivity
for the diagnosis of RA is needed.

Methods: A 25-peptide named BR1 from the cysteine protease of Porphyromonas gingivaliswas synthesized for the study.
Serum samples from patients with RA, early arthritis, other rheumatic diseases, and normal controls were used in the study.
The anti-peptide antibodies were detected by ELISA.

Results: Anti-BR1 were detected in 56.0% (59/106) of RA patients and were found in 63.8% (23/36) of RA patients without
both RF and/or ACPA. The serological positive rates with the two tests of RF and ACPA and with the three tests of anti-BR1,
RF, and ACPA were 66% and 84.2%, respectively. The positive rates Anti-BR1 were detected in 60.0% (9/15) of patients
with early arthritis, but neither RF nor ACPA was detected in this group of patients. The sensitivity and specificity for RA were
60.1% and 95%, respectively.

Conclusion: A specific 25-mer peptide from the cysteine protease of P. gingivalis is the epitope for humoral immune
response in rheumatoid arthritis. The anti-25-mer peptide antibody test is an excellent new test for the diagnosis of patients
with RA and early arthritis.

Disclosure: H. Peng, None; T. Xue, None; F. Hsieh, None; Y. Chen, None; M. Yin, None; C. Chao, None; S. Tsai,
None;C. Lin, None; P. Huang, None;C. Huang, None; J. Chen, None;C. Huang, None;D. Chen, None; J. Lan, None;
G. Tsay, None.
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Favorable Effects of TNF Inhibitors on Intima Media Thickness and
Arterial Stiffness in Rheumatoid Arthritis: A Systematic Review andMeta-
analysis
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Amsterdam, Netherlands, 2Amsterdam University Medical Centers, Amsterdam, Netherlands, 3Amsterdam University
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Table 1. Results of meta-analysis Results of meta-analyses for IMT, PWV and Aix for different time intervals, given in mean difference over time with
95% confidence interval, p-value and I2. *: P-value is significant. The mean difference for IMT is given as millimeter, for PWV as meter/second and
for AIx as percentage. I2 is given as percentage. Summary estimate: the model includes all timepoints, except when in one study the same patients
were measured multiple times, the longest follow-up time was used. IMT: inter media thickness; PWV: pulse wave velocity; AIx: augmentation
index, m: months, 95%CI: 95% confidence interval.
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Background/Purpose: Controlling inflammation with tumour necrosis factor (TNF) inhibitors in rheumatoid arthritis
(RA) patients is hypothesized to reduce their cardiovascular risk. Arterial wall thickness (carotid intima media thickness
(IMT)) and arterial stiffness (pulse wave velocity (PWV) and augmentation index (AIx)) are well established markers for subclin-
ical cardiovascular disease and can be used as surrogate endpoints. A systematic review andmeta-analysis on the effects of
TNF inhibitors on arterial stiffness and carotid IMT in RA was performed.

Methods: MEDLINE, EMBASE, clinicaltrials.gov and WHO Clinical Trials Registry were searched for studies evaluating the
effects of TNF inhibitors on PWV, AIx and IMT in RA.

Only controlled trials and prospective cohort studies were included. Principal study measures were baseline, follow-up and
mean difference of the primary outcome measures IMT, PWV and AIx after TNF inhibiting treatment. A meta-analysis was
performed to assess changes of these measures after therapy during different follow-up periods.

Figure 1. Forest Plot for PWV comparing different time intervals Data are presented as mean difference over time in meter/second with 95% con-
fidence interval. Summary estimate T: the model includes all timepoints, except when in one study the same patients were measured multiple
times, the longest follow-up time was used. PWV: pulse wave velocity; MD: mean difference; m/s: meter/second; 95%CI, 95% confidence interval.
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Results: 30 studies were identified from 1436 records, of which 23 were included in the meta-analysis. For IMT, there was a
slight increase in the first months of follow-up, however the long-term follow-up revealed no progression (mean difference
(MD) overall timepoints 0.01 mm (95%CI -0.04 - 0.02), p=0.61). PWV and AIx showed a decrease after treatment (PWV:
MD -0.51 m/s (95%CI -0.96 - -0.06), p=0.03; AIx: MD -0.57 % (95%CI -2.11 - 0.96), p=0.46). Heterogeneity was high in
the overall analyses and subgroups with long follow-up periods (≥12 months).

Conclusion: This meta-analysis showed mixed results of the effects of TNF inhibitors on the surrogate markers. The results
suggest that TNF inhibiting therapy in RA patients does not deteriorate intima media thickness and decreases PWV and AIx.
This indicates favorable effects of TNF inhibitors on the cardiovascular disease risk. Whether this ultimately leads to less clin-
ically overt cardiovascular events in comparison to other antirheumatic therapies needs further investigation.

Disclosure: E. van Geel, None; B. Abdulmajid, None; A. Blanken, None; M. Nurmohamed, AbbVie/Abbott.
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Background/Purpose: Early work cessation and reduced work and activity productivity are significant contributors to the
personal and societal costs associated with rheumatoid arthritis (RA). We sought to describe sex differences in work status
and work productivity over time in newly diagnosed RA patients and to identify factors associated with work cessation.

Methods: Data were from early RA patients (< 1 year of symptoms at baseline), followed by rheumatologists across Canada
and treated with disease modifying anti-rheumatic drug therapies (DMARDs) according to Treat-2-Target guidelines.
Between November 2011 to March 2020, 945 participants reported work status (employed or not-employed), reasons for
stopping work (RA, retirement, other) and work productivity as assessed by the Work Productivity and Activity Index
(WPAI) annually over the first five years of follow-up. WPAI scores for overall work productivity loss with subscores for absen-
teeism (time away from work) and presenteeism (reduced productivity at work) and reduced general activity are expressed
as impairment percentages (%) with higher numbers indicating greater impairment and less productivity. We used GEE
regression models to estimate associations of sociodemographic and disease related variables with stopping work due to
RA or early retirement (defined as retiring prior to age 65, the average retirement age in Canada). The analysis was stratified
by sex. Odds ratio (OR) and 95% confidence intervals are reported.

Results: At baseline 479 (51%) were employed (131/278 males; 348/667 females). Of those not working at baseline, 2%
had stopped working due to RA, 62% were retired and 36% had stopped working for other reasons. At baseline,
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participants reported mean 39.2% (29.6) overall work impairment, mean 8.5% (19.1) absenteeism, and mean 36.5% (27.9)
presenteeism. WPAI scores improved during followup and were similar for males and females (Figure). Of those employed at
baseline, 14% (47 women, 20 men) stopped working due to RA or retired early during the first 5 years of follow-up. Only
12 (29%) of those who stopped working due to RA returned to work (8/17 males 47%; 4/24 females 17%). Factors associ-
ated with stopping work due to RA or retiring early were for females age (OR 1.31; 1.16, 1.45), whereas previous visit pain
(OR 0.9; 0.82, 0.99), oral steroid use (OR 0.38; 0.15, 0.92) and worse mental health RAND-12 mental health t-score
increase of 5 (OR 0.87; 0.77, 0.97) reduced work stoppage. For males, stopping work was associated with previous visit
pain (OR 1.31; 1.01,1.70) whereas increased household size of one other (OR 0.22; 0.05, 0.95), and mental health
(OR 0.79; 0.63,0.99) reduced work loss.

Conclusion: Both men and women report impairments with work and leisure activities that improve over time but plateau. A
small proportion of ERA patients stop work due to RA or report retiring early with sex differences between those that stop vs
continue driven mostly by age, number of people living in the household, pain and mental health. Women that stop working
due to RA are less likely than men to report returning to work. Interventions to optimize continued engagement in work may
improve productivity outcomes for RA patients and their employers.

Disclosure: C. Hitchon, Pfizer Canada, Astra-Zeneca Canada, Pfizer;M. Valois, None; o. schieir, None; L. Bessette,
AbbVie/Abbott, Amgen, Bristol-Myers Squibb(BMS), Celgene, Eli Lilly, Janssen, Novartis, Pfizer, Sanofi-Genzyme,
UCB, Gilead, Merck/MSD, Organon, Roche; G. Boire, AbbVie/Abbott, Bristol-Myers Squibb(BMS), Janssen, Eli Lilly,

WPAI scores over the first five years of follow-up stratified by sex
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Novartis, Merck/MSD, Janssen, AbbVie/Abbott, Organon; G. Hazlewood, None; E. Keystone, AbbVie/Abbott,
Amgen, Gilead, Eli Lilly, Merck/MSD, Pfizer, Sanofi, Bristol-Myers Squibb(BMS), Celltrion, Myriad Autoimmune,
F. Hoffmann-La Roche Inc, Genentech, Janssen, Sandoz, Samsung Bioepsis, AstraZeneca, Samsung Bioepsis;
J. Pope, AbbVie/Abbott, Bristol-Myers Squibb(BMS), Eli Lilly, merk, Roche, Seattle Genetics, UCB, Actelion, Amgen,
Bayer, Eicos Sciences, Emerald, Gilead, Janssen, Novartis, Pfizer, Sandoz, Sanofi, Boehringer Ingelheim; C. Thorne,
AbbVie/Abbott, Amgen, Celgene, CaREBiodam, Centocor, Janssen, Eli Lilly, Novartis, Pfizer, Sanofi, Medexus/Medac,
Merck; D. Tin, None; V. Bykerk, Amgen, Bristol-Myers Squibb(BMS), Genzyme, Brainstorm, Gilead, Regeneron, UCB,
Pfizer, Sanofi, Aventis.
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Background/Purpose: Non-conventional T cells (γ� -T and NK-T cells) and natural killer (NK) cells are involved in the regu-
lation of the immune system, and their alteration was previously described in patients with established rheumatoid arthritis
(RA). Antibodies against citrullinated proteins (ACPA) precede the manifestation of RA. EULAR characterized individuals with
arthralgia suspicious for progression to RA based on their clinical features (clinically suspect arthralgia, CSA). We aimed to
study lymphocyte subpopulations in individuals at risk of developing RA.

Methods: Our study included 131 individuals with arthralgia at risk of developing RA (defined as either ACPA+ or meeting
CSA definition) and 69 age and gender-matched healthy controls (HC). The percentage and absolute count of CD3bright
γ� -T cells, CD3+CD16/56+ NK-T cells, and CD3-CD16/56+ NK cells were evaluated using flow cytometry. Data were ana-
lyzed using the Mann-Whitney test or Wilcoxon matched-pairs test and are expressed as median and interquartile range.

Results: Out of 131 individuals with arthralgia (median age 49.01 [40.24-55.65] years, 92% females), 77 were ACPA+, and
85 met the CSA definition (31 of them were ACPA+). The median symptom duration was 12 [7-36] months, CRP 2.27
[0.87-4.24] mg/l; as per definition, there was no evidence of clinical arthritis on examination of 66 joints at baseline.
Twenty-one individuals developed arthritis within a median of 8 months of follow-up with a CRP of 9.23 [2.50-14.50] mg/l
and a DAS28-CRP score of 4.70 [3.94-5.65] at the time of arthritis manifestation.

Analysis of lymphocyte subpopulations showed a lower percentage of γ� -T (p=0.010), NK-T (p=0.021) and NK (p< 0.001),
as well as an absolute count of γ� -T (p=0.004), NK-T (p=0.005) and NK cells (p≤0.001) in all individuals with arthralgia com-
pared to HC. A lower percentage (p=0.002) and absolute count (p≤0.001) of γ� -T cells were confirmed in a subgroup of
ACPA+ individuals compared to HC; but no differences were confirmed between ACPA- individuals and HC. Individuals
who met CSA criteria irrespective of ACPA status had a lower percentage (p=0.050) and absolute count (p=0.028) of γ� -T
cells; however, the differences were more significant between individuals who did not meet CSA criteria compared to HC
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(percentage p=0.009; absolute count p=0.004). Individuals who developed RA during the follow-up had a lower baseline
percentage (p=0.030) and absolute count (p=0.018) of γ� -T cells compared to the individuals who have not yet developed
arthritis during our observation; however, there were no changes at the time of RA manifestation.

Conclusion:We identified lower numbers of γ� -T cells, NK cells as well as NK-T cells in individuals at risk of developing RA,
and even lower count of γ� -T cells is in individuals who develop the RA in the future. As the altered distribution of these lym-
phocyte subtypes was previously observed in RA patients, we hypothesize that this dysregulation observed in the preclinical
phase may serve as a prognostic marker for future development of RA.

Acknowledgment: NU22-05-00226, MHCR-023728, SVV-260523

Disclosure: K. Prajzlerov�a, None;O. Kryštůfkov�a, None; N. Petrovsk�a, None; P. H�anov�a, None; H. Hulejov�a, None;
J. Vencovský, Abbvie, Biogen, Boehringer, Eli Lilly, Gilead, Kezar, Merck, Novartis, Octapharma, Pfizer, Takeda, UCB,

Werfen, Argenx; L. Šenolt, None; M. Filkov�a, None.
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Background/Purpose: The finding of circulating biomarkers in the field of chronic arthritis is still an unmet need, especially
for the subgroup of seronegative arthritis [e.g., negative for anti-citrullinated peptides autoantibodies (ACPA) and/or rheuma-
toid factors (RF)]. In fact, in this clinical subset, there is a lack of soluble molecules which could help for a diagnostic or prog-
nostic purpose, and the differential diagnosis between psoriatic arthritis (PsA) and seronegative rheumatoid arthritis
(RA) may still be a challenge. C-X-C motif chemokine 13 (CXCL13) is one of the most promising biomarkers identified,
because of its association with active synovitis (Bechman et al. BMC Rheumatology 2020) and with a poor prognosis in
RA (Bugatti et al. Rheumatology 2014), although there are still inadequate results to justify its routine use. No data are avail-
able of the determination of CXCL13 serum levels in PsA. The aim of this study was to analyse CXCL13 serum levels in a
cohort of PsA patients with a history of peripheral involvement in comparison with RA.

Methods: Cross sectional analysis of consecutive patients with peripheral PsA [n:81; male/female=44/37; median age (25 � -
75 � percentile)=54 (46-62) years; 28-joint Disease Activity Score-C Reactive Protein (CRP-DAS28)=1.9 (1.6-2.5); active
psoriasis=43%; DAPSA (Disease Activity in PSoriatic Arthritis) score=8 (3-14)] and RA [n:143; male/female=30/113; age
=62 (50-70) years; seropositive=67%; CRP-DAS28=2.1 (1.5-2.8)] was performed. 100 sex and age-matched healthy con-
trols (HC) were enrolled. CXCL13 serum levels were assessed through commercial ELISA test (R&D).
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Results: CXCL13 serum levels were higher in all the subgroups of patients [PsA: 50.9 (34.5-80.2) pg/mL, p< 0.01; RA: 77.2
(52.9-107.7) pg/mL, p< 0.01; RA ACPA+: 77.7 (55.9-110.7) pg/mL, p< 0.01; RA ACPA-: 69.5 (49.3-104) pg/mL, p< 0.01]
than in HC (22.3 (17.7-33.8) pg/mL). No significant differences were found among RA patients according with their seropos-
itivity (p=0.378). CXCL13 serum levels were lower in PsA patients than in RA patients, independently from their seropositivity
[vs RA ACPA+, p< 0.01; vs RA ACPA-, p=0.012]. CXCL13 serum levels were positively correlated with CRP in PsA patients
(r=0.30; p=0.008), but not with DAPSA score.

Conclusion: These results confirm the value of CXCL13 as a biomarker in the field of chronic arthritis. Its higher levels in
seronegative RA than in PsA suggests its possible value in the differential diagnosis of these two subsets of arthritis.

Disclosure: S. Piantoni, None; F. Angeli, None; F. Regola, None; F. Franceschini, None; P. Airò, Bristol-Myers-
Squibb, Boehringer Ingelheim, Roche, Jannsen, CSL Behring.
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Background/Purpose: Recent clinical practice has increasingly utilized musculoskeletal (MS) ultrasound studies to assess
inflammation and soft-tissue abnormalities of the joints, such as synovitis and bone erosions. MS ultrasound studies were
recently shown to be more sensitive to detect early synovial changes and erosions while maintaining cost-effectiveness
compared to other radiographic imaging. Rheumatoid factor (RF) and anti-cyclic citrullinated peptide antibodies (anti-CCP
Ab) have demonstrated key roles in the diagnosis of RA, yet the positive expressivity of these antibodies has been reported
as low as 50% in early RA disease. The nature of seronegative RA, which is often subclinical in presentation, has shown fur-
ther elusiveness in detection, disease course, and treatment response. We hypothesize that MS ultrasound studies are sen-
sitive to and critical in detecting inflammatory changes in seronegative inflammatory arthritis (SNIA) as compared to
serological studies in conjunction with physical examination.

Methods: A retrospective analysis of electronic medical records was conducted on patients at two University at Buffalo
rheumatology clinics who underwent MS ultrasound studies to rule out inflammatory arthritis. These patients did not meet
diagnostic criteria for RA due to a lack of positive serology and/or gross joint swelling, and were previously evaluated by at
least one other medical provider who found no evidence of inflammatory arthritis on physical examination or prior family his-
tory of psoriatic or other inflammatory arthritis. Data relating to patients’ demographics, MS ultrasound findings, and sero-
logical studies was de-identified and tabulated. Measurements of synovial hypertrophy and erosions were categorized by
location and presence with immunosuppressive therapy. Further subgroup analysis was performed by analyzing patients
with multiple ultrasounds to assess inflammatory disease progression.
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Results: Of the 363 patients who underwent MS ultrasound studies, 280 of them (77.1%) of them were found to have syno-
vial hypertrophy [minimal = 21%, mild = 47%, moderate = 30%, severe = 2%] in bilateral MCP, PIP, carpal, wrist, and/or
MTP and IP joints, therefore conferring a diagnosis of inflammatory arthritis. The average age of these 280 patients was
48.35 ± 14.86 years old at the time of diagnosis, with female to male ratio of 4.38:1. Surprisingly, of these 280 patients with
evidence of inflammatory arthritis, 69 (24.6%) of them were found to have joint erosions with either MCP or MTP joints, sup-
porting a diagnosis of advanced inflammatory arthritis with erosive disease. The erosions were predominantly located in
MTP joints (77.1%) as compared to MCP joints (22.9%). Disease progression in these patients was further analyzed using
repeat MS ultrasound studies following immunosuppressive therapy.

Conclusion: Our findings clearly demonstrated distinct clinical and ultrasonography features of SNIA. MS ultrasound stud-
ies are sensitive to and critical for detecting inflammatory changes and joint damages in SNIA due to its subclinical presen-
tation. Based on our findings, SNIA is likely underdiagnosed in individuals who complain of joint pain without gross
synovitis on physical examination.

Disclosure: C. Lin, None; R. Chou, Sun Pharmaceuticals Industries Limited.
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Background/Purpose: In Rheumatoid Arthritis (RA), both systemic and local disease activity have been shown to be asso-
ciated with joint damage progression. Earlier we showed that rheumatoid arthritis tends to persist or recur locally. This may
affect the patterns of joint damage progression. We aim to investigate whether in treated-to-target RA, cumulative local clin-
ical joint inflammation over time is associated with long-term local radiographic joint damage progression in that same joint.

Methods: Data from the BeSt study were used. Patients were treated to target (DAS ≤2.4) for 10 years. Hands and feet
were assessed clinically (three-monthly) and radiographically (yearly). Joint space narrowing and erosions were assessed
with the Sharp-Van der Heijde score (SHS). Joint space narrowing scores range from 0 to 4 (normal to bony ankylosis or
complete luxation) and erosions from 0 to 5 in hand joints (no erosions to complete bone collapse) and 0 to 10 in feet joints
(0-5 per bone in one joint). A generalized linear mixed model was used to assess the association between the percentage of
study visits at which inflammation was observed in a joint (2 definitions: joint swelling, and joint tenderness without joint swell-
ing) and the degree of radiographic damage in that joint (percentage of the maximal SHS). Joints were nested within
patients. The analyses were repeated for erosions and joint space narrowing separately and for two different time periods
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(baseline to year 2 and year 2 to 10). Analyses were adjusted for baseline (or year 2) damage and follow-up duration. A per-
mutation test was done to verify that the results reflect a local rather than a general disease activity effect.

Results: Of the 16,082 joints of 473 patients with at least one year follow-up (median (IQR) follow-up time was 41 (25-41)
study visits, that is 10 (6-10) years, only 16% (2,547) had radiographic joint damage (SHS ≥ 0.5) at the end of follow-up.
At the end of follow-up, damaged joints had a mean (SD) SHS of 2.6 (3.5). . The percentage of visits at which a joint was
swollen was associated with the degree of radiographic joint damage progression in the same joint (β = 0.14, 95% CI 0.13
to 0.15): the total damage score is 0.14% higher for each percent increase in the number of study visits at which the joint
was swollen. This corresponds to a 0.13 unit increase in total SHS of a joint for each additional visit at which the joint was
swollen. Joint space narrowing was more strongly associated with cumulative joint inflammation than joint erosions
(β = 0.22, 95% CI 0.20 to 0.24 vs. β = 0.08, 95% CI 0.07 to 0.09). The association between inflammation and local damage
was stronger on long (year 2-10) than on short term (year 0-2) and was stronger for joint swelling than for joint tenderness
without swelling (Table 1). The permutation test was statistically significant (p< 0.001), indicating a local rather than a sys-
temic effect.

Conclusion: Local clinical joint inflammation has a cumulative effect on the extent of local joint damage progression in RA on
short and long term. Our results suggest that this is a local effect that is not sufficiently inhibited by targeted treatment, even
though systemic inflammation is suppressed.

Disclosure: S. Heckert, Bristol-Myers Squibb(BMS); S. Bergstra, None; Y. Goekoop-Ruiterman, None; M. Guler-
Yuksel, None; W. Lems, None; X. Matthijssen, None; M. Van Oosterhout, None; T. Huizinga, None;
C. Allaart, None.

Table 1. Association between cumulative joint inflammation and radiographic damage
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Background/Purpose: Despite the therapeutic advances of rheumatoid arthritis (RA), optimal disease control cannot be
achieved in the difficult-to-treat (D2T) RA population, leading to the persistence of symptoms, especially pain. Multiple fac-
tors contribute to pain in RA, including inflammation, dysfunctions of the ascending pain processing and descending inhib-
itory pathways, structural damage, as well as physical and psycho-social comorbidities. However, the pathophysiological
mechanisms are still unclear. Our aim is to examine the processes in the background of RA pain with a multidisciplinary
approach and to reveal the interactions among pain, inflammation, psychological and social factors.

Methods: 11 healthy controls (HC) and 14 RA patients fulfilling the 2020 EULAR definition to D2T RA were included. Clinical
examination including musculoskeletal ultrasound, psychological analysis (personal clinical interview, Rorschach test and
validated surveys) and functional MRI (fMRI) with standardized painful heat stimulation was performed. Blood was drawn
for diagnostic and experimental purposes. (Figure1)

Results: The clinical examinations identified 3 subpopulations within D2T RA on the basis of the intensities of the inflamma-
tory reaction and pain (Table1). Our psychological survey showed that RA patients had higher rate of depression, experi-
enced somatic complaints, had trouble in movement, movement phobia, an increased proportion of pain, avoidance of
painful activities, sensitivity to pain, and dependence. Among the pathological cognitive schemes: “vulnerability”, “feeling
of fragmentation (isolation)”, “phantasy of rejection” scheme and decreased “autonomy and work ability” scheme was
detected compared to HC. Patients have higher trait anxiety; however, not free-floating anxiety (GAD), but anxiety about
movement and performance. In general, their psychological feelings are also decreased. This untreated pain focused cogni-
tive nonadaptive negative fixations, anxiety dissociated in somatic perceptions and mood disorders could lead to the failure
of medical therapies. fMRI examinations revealed several differences in the activation pattern of pain related structures
between HC and RA populations. After painful stimulation, the functional connectivity strength (FCS) between prefrontal
and posterior cingulate cortices was reduced in HC, whereas it increased in RA patients. FCS within the default mode net-
work (DMN) and between DMN and frontoparietal network, as well as in several connections of the anterior medial prefrontal
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cortex (aMPFC) were also reduced in HC. This pattern was not present in patients, moreover, pain rather increased the
FCS between aMPFC and lateral occipital cortex in the RA population. PBMC isolation and RNA extraction reached high
quality in all samples, transcriptomic analysis is currently going on to determine pain-related pathways, mediators and
targets.

Conclusion: We revealed several abnormalities in the pain processing pathway and pain matrix activation in the brain
of RA patients with persistent pain compared to HC. Psycho-social factors also strongly influence the perception of pain
in RA.

Low inflammatory activity, high pain: DAS28 ≥ 3,2 AND CRP ≤ 5 mg/L OR ESR ≤20 mm/h AND VAS ≥ 60 mm; High inflam-
matory activity, low pain: DAS28 ≥ 3,2 AND CRP > 5 mg/L OR ESR > 20 mm/h AND VAS ≤ 60 mm; High inflammatory
activity, high pain: DAS28 ≥ 3,2 AND CRP > 5 mg/L OR ESR > 20 mm/h AND VAS ≥ 60 mm

RA: rheumatoid arhtritis; SEM: standard error of the mean; CRP: C-reactive protein; ESR: erythrocyte sedimentation
rate; TJC: tender joint count SJC: swollen joint count; VAS: visual analogue scale (0-100 mm), PtGA: Patient’s Global
Assessment of Disease Activity (higher scores indicate increased arthritis disease activity) PGA: Physician’s Global
Assessment of Disease Activity (higher scores indicate increased arthritis disease activity); PtGH: Patient’s Assessment
of Global Health (higher scores indicate decreased global health); DAS28-CRP: disease activity score 28 using C-
reactive protein; DAS28-ESR: disease activity score 28 using erythrocyte sedimentation rate; SDAI: simple disease
activity index; CDAI: clinical disease activity index; Comorbid fibromyalgia is based on the 2016 revision of the Ameri-
can College of Rheumatology 2010/2011 diagnostic criteria (Widespread pain index (WPI) ≥ 7 and symptom severity
scale (SSS) score ≥ 5 OR WPI of 4–6 and SSS score ≥9 AND widespread pain affecting at least 4/5 body regions
AND symptoms have been present for at least 3 months); Neuropathic pain possibility and likeliness is based on the
PainDETECT questionnaire

Figure 1. Study design;
Difficult-to-treat RA patients: according to EULAR definition of diffictult-to-treat RA
PBMC: peripheral blood mononuclear cells, fMRI: functional MRI
Created with biorender.com
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Nagy, None; S. Tak�acs, None; E. Szigedi, None; Z. Nagy, None; Z. Hodov�any, None; L. Duzsik, None;
Z. Vidny�anszky, None; J. Kun, None; P. Urb�an, None; G. Nagy, None; Z. Helyes, None.
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Background/Purpose: Despite treatment with strong immunosuppressive medications, more than half of patients with
rheumatoid arthritis (RA) still report pain. Pain can spread from joint sites to non-joint sites, as patients develop secondary
fibromyalgia. Identifying modifiable factors and underlying mechanisms associated with the development of widespread pain
could lead to the discovery of effective prevention and/or treatment strategies. The objective of this preliminary analysis was
to examine correlations between activity limitations, sleep disturbance, pain sensitization, and pain intensity with self-

Table 1. Clinical and demographical summary;
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reported number of painful body sites. We hypothesized that greater activity limitations, severe sleep disturbance, pain sen-
sitization, and more intense pain would be associated with higher number of painful body sites. We also explored correla-
tions between the total number of painful body sites and other measures commonly linked to pain (e.g., age, body mass
index, depression).

Methods: Cross-sectional, interim analysis of 38 RA patients in the Sleep, Pain, and AutoNomic function in RA (SPAN-RA)
study. Participants met the following major inclusion criteria: age ≥ 18 y/o, meets the ACR/EULAR 2010 criteria for
RA. Activity limitations were assessed using an item on the MDHAQ physical function domain that asks respondents to rate
the difficulty they had in the past week participating in recreational activities and sports. Sleep disturbance was assessed
with the PROMIS Sleep Disturbance Computerized Adaptive Test. Pain sensitization was assessed using an algometer to
measure pressure pain thresholds at a nonarticular site (trapezius muscle) and articular site (wrist). Pain intensity was
assessed using a 0-10 numeric rating scale. The primary outcome, total number of painful body sites, was assessed with
the Michigan Body Map (MBM; score, 0-35). We computed descriptive statistics and calculated Spearman’s rank correla-
tions to address our exploratory hypotheses. A significant alpha was set at P < .05.
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Results: The sample was primarily female, and the majority reported being on disease-modifying antirheumatic drug
(DMARD) therapy (Table 1). The total number of painful body sites on the MBM ranged from 0 to 23. Greater activity limita-
tions, more severe sleep disturbance, higher pain sensitization, and greater pain intensity were all independently correlated
with a higher MBM total score (sum of painful body sites) (Table 2). There were no significant correlations between MBM total
score and age (P = .897), body mass index (P = .507), and PROMIS Depression score (P = .271).

Conclusion: Patients with RA who reported a higher number of painful body sites portrayed a phenotypic profile which
included greater activity limitations, more severe sleep disturbances, higher pain intensity, and higher pain sensitization.
Future longitudinal studies should examine causal pathways between these measures.

Disclosure: B. Aydemir, None; J. Song, None; L. Muhammad, None; D. Grimaldi, None; K. Reid, None; P. Zee,
None; R. Chang, None; Y. Lee, Pfizer, Cigna-Express Scripts, Eli Lilly, Sanofi-Genzyme.

Abstract Number: 1974

Which ACR Response Definition Should Be Used for Disease Activity
Claims in Approval Studies of Rheumatoid Arthritis? A Systematic
Evaluation

Andreas Kerschbaumer1, Victoria Konzett2, Josef Smolen1 and Daniel Aletaha3, 1Medical University of Vienna, Vienna,
Austria, 2Division of Rheumatology / Department of Medicine III / Medical University of Vienna, Vienna, Austria, 3Medical
University Vienna, Wien, Austria
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Background/Purpose: The American College of Rheumatology (ACR) response definition was developed in 1995 by Fel-
son et al. as a composite outcome and has been the most frequently used response definition in rheumatoid arthritis
(RA) clinical trials. The ACR20 response is usually required as a primary outcome to be used for approval of investigative
drugs by the FDA. However, in the recent past this threshold has been criticized for its lack of clinical relevance, and higher
thresholds, such as ACR50 or ACR70 responses might be better suited.
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In this analysis we investigated the consistency of ACR response definitions (20%, 50% or 70%) over the duration of individ-
ual trials, and the power to differentiate between active treatment and placebo.

Methods: Based on a systematic literature search using (EMBASE, Medline and the Cochrane Library) we identified all pub-
lished articles on multi-national, multi-center, phase 3 trials in adult RA patients who had active disease despite methotrexate
therapy, investigating biological disease modifying anti-rheumatic drugs (bDMARD) and targeted synthetic (ts)DMARDs. We
only included articles published in English language. All ACR outcomes available in the public domain were extracted using
standardized spreadsheets. ACR 20%, 50% and 70% response rates were overlay plotted graphically on scales normalised
to their maximum response to visually explore differences in timing of response. We then utilized Cochran-Mantel-Haenszel
(CMH) statistics to calculate p-values per outcome and timepoint for each trial individually. Statistics and visualizations were
done using SAS 9.4M5 (Cary, New York, USA).

Table 1: CMH statistics comparing active treatments vs. placebo per trial and timepoint for each ACR outcome. The color coding refers to the
magnitude of the respective p-value.

Figure 1: Stacked barcharts showing percent of trials with significant results of active treatment vs. placebo (p<0.05) using the Cochran-Mantel-
Haenszel statistic for ACR 20, 50 and 70% response rates per timepoint.
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Results: 12457 articles were screened; most of the papers were excluded because of insufficient reporting of ACR out-
comes (such as no time course), trials drug ultimately not being of multi-center/multi-national nature or investigational drugs
that were not licensed for use in RA. We ultimately included 14 trials in the analysis, investigating 46 treatment arms of 8 dif-
ferent licensed compounds. ACR20 had the highest discriminant power across the trial duration, followed by ACR50, and
ACR70 (Figure 1). The ACR20 also showed best discrimination at early time points and the ACR70 at the latest ones, as evi-
dent from the depiction of response rates across thresholds, which were normalized to the maximum response within each
threshold (Figure 2). p-values, as shown for individual trials for each outcome, also suggest that ACR20% rates lead to more
pronounced statistical effects than ACR50% or ACR70% responses over time (Figure 3). For trials achieving significant
ACR20% responses, only 3/14 (21%) of trials had no significant ACR50 response at the given time point, and this number
was 10/14 (71%) for ACR70.

Conclusion: Our analyses suggest that the ACR20 response rate is superior to the ACR 50 and ACR 70 response to differ-
entiate between active treatment and placebo in randomized controlled trials in RA, especially if primary endpoints are to be
assessed at early time points, such as 12 weeks; using the clinically more relevant ACR50 and ACR70 for discrimination at
later timepoints, when their response rates peak, also allowed good discrimination in the majority of studies.

Disclosure: A. Kerschbaumer, AbbVie/Abbott, Eli Lilly, Gilead, Merck/MSD, Amgen, Janssen, UCB; V. Konzett,
None; J. Smolen, AbbVie, AstraZeneca, Eli Lilly, Novartis, Amgen, Bristol Myers Squibb, Galapagos-Gilead, Janssen,

Figure 2: Normalized ACR responses (normalized to the maximum response within each threshold) shown separately for each trial analysed.
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Merck-Sharp-Dohme, Novartis-Sandoz, Pfizer, Roche-Chugai, Samsung, UCB; D. Aletaha, Novartis, SoBi, Sanofi,
Amgen, Lilly, Merck, Pfizer, Roche, Sandoz, Janssen, AbbVie.
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Background/Purpose: Neuropathic pain is one of the most common clinical characteristics of rheumatoid arthritis (RA). It
often does not subside with the use of DMARD, which greatly impacts the quality of life of RA patients. Overall, RA etiology
is mediated by a complex interplay between genetic and environmental factors leading to epigenetic deregulation and data
suggests this is also the case with neuropathic pain. One of the epigenetic marks altered in RA pathogenesis is the deregu-
lation of microRNAs (miRNAs) levels, which are non-coding RNAs that negatively regulate gene expression. Recent studies
in rodents report an association between lower levels of some miRNAs and negative regulation of genes that are involved in
neuropathic pain mechanisms. However, little is known about RA-related neuropathic pain and miRNAs in humans. Here,
we conducted a pilot study to identify miRNAs associated with neuropathic pain in RA patients. We further use bioinformatic
tools to identify the molecular pathways associated with the deregulation of those miRNAs

Methods: We recruited 27 RA patients, and collected serum and clinical, demographic and lifestyle data. We isolated exo-
somes from their serum, to extract and determine levels of 800 miRNAs using Nanostring nCounter miRNA expression
panels. For analysis, we use ID pain as a measure of neuropathic pain, and categorize participants in two groups: high pain
(HP, ID pain≥4) and low pain (LP, ID pain< 4) considering the median level of the study population. Because of the small
number of samples, we applied the following criteria for the selection of neuropathic pain-related miRNAs: a magnitude dif-
ference between groups within the top 10%, a fold change in the top 50% and > 75% of the sample with change in the same
direction. To predict possible pain signaling pathways associated with the identified miRNAs, we used miRDB, miRWalk and
TargetScan databases to identify the corresponding gene targets. We followed by using DIANA and DAVID softwares to
determine the pathways most likely affected by the newly identified miRNAs. Pathways identified by both softwares with
Benjamini values (Q) below 0.05 were considered to be highly likely to be affected by the deregulated miRNAs.

Results:We identified four miRNAs to be associated with RA-related neuropathic pain in this population. Levels were lower
in the HP than the LP group for all miRNAs (miR-3151-5p LP=36.56±7.03 vs HP=27.71±26.21, (p=0.0096), mir-1307-5p
LP=37.87±15.02 vs HP=24.09±18.82, (p=0.0173), mir-656-3p LP=35.15±11.24 vs HP=23.44±16.87, (p=0.0239), and
miR-520c-3p LP= 30.98 SD±6.59 vs HP=20.48±18.55, (p=0.0126)). We also identified 56 pathways, which we predicted
to be deregulated as a result of changes in these miRNA. Two of the neuropathic pain-relevant pathways included MAPK
signaling pathway (Q=0.16), and Neurotrophin signaling pathway, (Q=0.41)

Conclusion: The findings of this pilot study suggest that miR-3151-5p, miR-1307-5p, miR-656-3p, and miR-520c-3p
mediate neuropathic pain in patients with RA. In addition, they point to Neurotrophin and MAPK signaling pathways as
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important targets of miRNA deregulation of neuropathic pain in these patients, thus making them potential mechanisms to
consider in developing treatments.

Disclosure: L. Delgado-Cruzata, None;M. Rodriguez Alvarez, None; V. Zenkeviciute, None; N. Almodovar, None;
T. Bravo, None.
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Background/Purpose: Patients with Rheumatoid arthritis (RA) have a higher burden of cardiovascular diseases (CVDs)
than the general population, with most deaths resulting from myocardial infarctions. There are conflicting results of previous
studies about in-hospital outcomes of STEMI in patients with RA compared to patients without RA. This study aimed to
compare in-hospital outcomes of the first episode of STEMI between patients with and without RA.

Methods: The NIS database represents a 20% stratified sample, or approximately 35 million U.S. hospital discharges annu-
ally. We conducted a retrospective study of hospitalizations with a primary diagnosis of STEMI and excluded patients with
prior coronary artery disease (percutaneous coronary intervention [PCI], coronary artery bypass graft, or myocardial infarc-
tion) to capture only the first STEMI from 2016 to 2019. Our study population was then divided into two comparative
cohorts, with RA, and without RA. We compared the two groups’ baseline demographics, comorbidities, and in-hospital
outcomes. Continuous variables were expressed as mean, while categorical variables were represented in the percentage
of the total population. Differences between groups were tested for continuous and categorical variables using t-test and
Chi-square tests. Subsequently, we performed a multivariate logistic regression analysis for the same outcomes, adjusting
for baseline factors significantly different (p< 0.1) in baseline characteristics by univariate analysis. Results of regression anal-
yses were expressed as odds ratios (OR) with respective confidence intervals (CI) and p-values.

Results: Our analysis revealed that patients with RA were statistically more likely to be older, white, and female (Table 1).
Interestingly, after adjusting for potential confounders with multivariable regression analysis, we found lower inpatient mortal-
ity in the first STEMI with RA cohort (adjusted OR: 0.74, 95% CI of 0.61-0.9, P value< 0.002) compared to the patients with-
out RA (Table 2). However, there was no statistically significant difference between the two groups regarding complications,
including repeat MI, acute heart failure, ventricular tachycardia, ventricular fibrillation, cardiac arrest, cardiogenic shock, and
stroke during that hospitalization (Figure 1). Furthermore, there was no significant difference between groups in receiving
invasive procedures, including coronary artery stenting (88.53 % vs. 90.14%, p-value 0.07) and coronary artery bypass
(5.15% in RA vs. 5.65 % Non- RA patients, p-value: 0.45) (Table 1). Additionally, the annual mortality rate in patients with
RA did not significantly change between 2016 and 2019 (average annual percentage change, –0.07%; P = 0.06). Also,
we found no significant difference in the total length of stay between the two groups.
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Conclusion: This nationwide study suggests that patients with RA with first STEMI have lower inpatient mortality than those
without RA. However, further patient-level studies are needed to understand better the impact of newer biologics and the
effect of risk factor modification on this patient subset.

Table 1. Baseline demographic characteristics, clinical comorbidities, and Invasive procedures for hospitalization for first STEMI in patients with
and without Preexisting Rheumatoid Arthritis; a: Comorbidities were coded using appropriate ICD-10 In the secondary diagnosis field as per sup-
plemental material online
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Disclosure: A. Suwal, None; B. Shrestha, None; I. Oke, None; A. Donato, None.

Figure 1: Unadjusted and adjusted odds ratios* for the overall complication, in-hospital mortality, acute heart failure, total stroke, repeat MI, Ven-
tricular tachycardia, Ventricular fibrillation, cardiac arrest, cardiogenic shock * Adjusted for age, race, female, heart failure, hypertension, COPD,
peripheral vascular disease, valvular heart disease, cardiomyopathy, smoking
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Tc99m Tilmanocept Imaging Predicts Clinical Response in Rheumatoid
Arthritis Patients Beginning New Anti-TNFα Therapy
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Background/Purpose: Effective and expeditious control of rheumatoid arthritis (RA) disease activity using a treat-to-target
(T2T) strategy is crucial to prevent long term damage and disability. T2T often uses a trial-and-error approach in selecting
therapeutics and assessing clinical response after 3-6 months. If patients have not reached a state of low disease activity
or remission, the cycle of trial and error is often repeated until satisfactory disease control is achieved, which can result in
long delays in getting to a low disease state. Imaging with Tc99m tilmanocept (TIL), a high affinity ligand to CD206 expressed
on activated macrophages, may provide an early predictor of clinical response, generating an objective, quantifiable readout
of changes in macrophage density in joint inflammation of patients undergoing initiation or change of bDMARD therapy.
Changes in macrophage density may be observed within weeks of treatment initiation, long before many clinical readouts
used in standardized disease assessments become apparent.

Methods: 30 RA patients from a Phase 2b trial (NCT03938636) with active RA (DAS28 ≥ 3.2; ACR/EULAR 2010 Classifica-
tion Criteria ≥ 6) set to start anti-TNFα therapy were enrolled and followed for 24 weeks. Hand/wrist planar gamma camera
images were obtained one hour post IV administration of TIL at baseline prior to initiation of new treatment, as well as at
5, 12, & 24-weeks post-therapy initiation (N= 28/30 subjects; 2 lost to follow up). Images were quantitatively assessed to
detect localization within synovial spaces of bilateral hands and wrists by determining average pixel intensity in each region
of interest relative to average pixel intensity in an adjacent reference region, followed by comparison to a normative database
of healthy control subject images. A panel of established clinical assessments (ACR 20/50/70, CDAI, DAS28, HAQ-DI) was
performed at each time point to compare imaging results with clinical evaluations.

Results: In 27/30 subjects, TIL imaging from baseline to week 5 predicted ACR50 response at 12 weeks (Fig 1). For 24/28
subjects, TIL imaging from baseline to week 5 was predictive of ACR50 response at 24 weeks (Fig 1). There were 5 ACR50
responders at both weeks 12 and 24. Using ACR70 response as representation of clinical outcome, 25/30 subjects were
correctly predicted at 12 weeks and 27/28 at 24 weeks. (Fig 1). Truth tables were generated comparing ACR50 clinical
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response or non-response at weeks 12 and 24, demonstrating high specificity (0.96 at weeks 12 and 24), PPV, and NPV
(week 12: PPV=0.75, NPV=0.92; week 24: PPV=0.67, NPV=0.88). Sensitivity values (week 12= 0.6; week 24= 0.4) were
possibly influenced by the low number of ACR50 responders in this cohort (N=5). Combining TIL quantitative image analysis
with serological and clinical markers in a multivariate model gave an AUC of 0.95 for prediction of treatment response at
week 24.

Conclusion: These results indicate that marked changes in TIL global uptake values by week 5 presage clinical efficacy eval-
uations at week 12 and week 24 of treatment and demonstrate that tilmanocept imaging can provide quantifiable imaging
assessment of RA-involved joints that enables an objective, early prediction of clinical response.

Number of cases Tc99m tilmanocept imaging predicted correctly and incorrectly at Weeks 12 and 24 at the ACR50 and
ACR70 response levels.

Disclosure: J. Graf, Sonoma Biotherapeutics; M. Jacobs, None; D. Gladd-Foley, None; Y. Ruiz-Irizarry, None;
A. Kivitz, Amgen, Boehringer-Ingelheim, Janssen, Gilead, GlaxoSmithKlein (GSK), Novartis, Pfizer, Sanofi, Flexion,
Eli Lilly, Genentech, UCB, AbbVie, Merck, ECOR1 CAPITAL, LLC, Chemocentryx, Regenerson, Grunenthal, Bendcare,
Horizon;M. Churchill, None; A. Kardan, None;M. Leach, Navidea Biopharmaceuticals, Navidea Biopharmaceuticals;
D. Ralph, Navidea Biopharmaceuticals; N. Korczak, Navidea Biopharmaceuticals; A. Hasselbach, Navidea Biophar-
maceuticals;B. Abbruzzese, Navidea Biopharmaceuticals;R. Hershey, Navidea Biopharmaceuticals;B. Potter, Navi-
dea Biopharmaceuticals; J. Fitzpatrick, Navidea Biopharmaceuticals; A. Thornton, Navidea Biopharmaceuticals,
Navidea Biopharmaceuticals;M. Blue, Navidea Biopharmaceuticals, Navidea Biopharmaceuticals;M. Rosol, Navidea
Biopharmaceuticals.
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Research Canada, University of British Columbia, Vancouver, BC, Canada
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Background/Purpose: Frailty is increasingly recognized among individuals living with RA. While several tools are available
to assess frailty in clinical settings, it is less readily measured in administrative health datasets. Our aim was to develop
and evaluate a frailty index (FI) for individuals with RA using administrative health data.

Methods: We conducted a population-based cohort study using administrative health data for a Canadian province from
1990 - 2018. A previously validated case definition based on physician billing data was used to assemble an incident cohort
of all cases with RA onset from 1996 - 2008. To capture the health state of individuals living with RA, the baseline date was
defined as 5 years after the index date for RA diagnosis. We randomly sampled 50% of the incident RA cohort for FI deriva-
tion, while the remaining 50% was used for FI validation.
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Health deficits for the FI were selected using published criteria. First, 101 candidate variables were identified via literature
review and evaluated in the derivation cohort for data availability, prevalence, and relationship with age. Next, 60 eligible vari-
ables were evaluated by an expert panel in a modified Delphi consensus process. Participants ranked each candidate

Figure 1

Table 1
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variable’s association with adverse outcomes (0-9) and overall suitability (0-9). Forty health deficits met criteria for inclusion in
the FI, which required median scores ≥ 7 with no disagreement. Each deficit was scored from 0 (absent) to 1 (present) and
individual deficit scores were combined to produce a baseline FI score for each patient.

We evaluated the association of baseline FI scores with health outcomes during follow-up, including mortality, acute care
hospitalizations, and emergency department (ED) visits. Follow-up began on the baseline date and continued until the earli-
est occurrence of death, leaving the province, or the end of the study period. Mortality risk was modelled using Cox regres-
sion, while negative binomial regression was used to model the rates of hospitalizations and ED visits during follow-up.
Predictive accuracy of the FI was compared to the Romano version of the Charlson comorbidity index (CCI). Multivariable
models were adjusted for age, sex, rurality, and socioeconomic status.

Results: Baseline characteristics for the derivation cohort (n=16093) and the validation cohort (n=16092) are shown in
Table 1. In the derivation cohort, the distribution of baseline FI scores was right-skewed (Figure 1a), with 7% of RA patients
classified as frail (FI > 0.21). FI scores increased with increasing age (Figure 1b). Baseline FI scores were associated with
mortality risk and rates of hospitalizations and ED visits during follow-up (Table 2). The FI was similar to the CCI for predicting
mortality, but superior for predicting hospitalizations and ED visits. Addition of the FI to existing measures improved outcome
prediction. FI performance was similar in the validation cohort (Table 2).

Conclusion: The FI quantifies risk of adverse health outcomes that is not otherwise captured by demographic variables and
traditional comorbidity measures in administrative health data. With further validation, the FI is a promising tool for under-
standing the impact of frailty on health outcomes in RA.

Table 2
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Tc99m Tilmanocept Imaging Can Differentiate the Fibroid Pathotype of
Rheumatoid Arthritis from Non-Fibroid Pathotypes in Patients
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Background/Purpose: The primary objective of this study is to assess the relationship between joint-specific Tc99m tilmano-
cept (TIL) uptake values and the pathobiology of RA-involved joint tissue. The cellular composition of RA-inflamed joints is known
to vary between patients and is frequently separated into one of three pathotypes: fibroid, diffuse myeloid, and lympho-myeloid.
Knowledge of an individual RA patient’s pathotype may be clinically important because it may predict to which RA therapy a
patient is likely to respond. Imaging with TIL, a high affinity ligand to CD206 expressed on activated macrophages, offers the
potential to distinguish between pathotypes without need of invasive biopsy. Our hypothesis is that the TIL imaging signal will cor-
relate with the number and density of activated macrophages in the joints of RA patients, and that this imaging signal can provide
important information about not only the disease status of the patient, but also indicate which pathotype of RA the patient has.

Methods: Eleven RA patients from a Phase 2b trial (NCT04078191) with active RA (DAS28 ≥ 3.2; ACR/EULAR 2010 Clas-
sification Criteria ≥ 6), at least one hand/wrist joint with a minimum ultrasound gray-scale synovitis score of 2 (range 0 to 3),
and on stable therapy were enrolled. Hand/wrist planar gamma camera images were obtained one hour post IV administra-
tion of TIL. Quantitative image analysis was performed prior to biopsy. Images were quantitatively assessed to detect local-
ization within synovial spaces of bilateral hands and wrists by determining average pixel intensity in each region of interest
relative to average pixel intensity in an adjacent reference region, followed by comparison to a normative database of healthy
control subject images. Biopsy tissues were evaluated by an expert reader using immunohistochemical staining to deter-
mine the cellular composition, including macrophage content, in the extracted inflammatory tissue. This expert reader was
blinded to the imaging results prior to completing the pathology report.

Figure 1. TIL imaging can distinguish between fibroid and non-fibroid pathotypes. Representative images of an RA patient with the fibroid patho-
type (a) and another patient with the diffuse myeloid pathotype (b). Quantification of localization of TIL in each subject demonstrates a distinct dif-
ference that is predictive of histopathology-determined pathotype.
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Results: Image analysis conducted before the biopsies has been able to separate the subjects into at least 2 distinct and
nonoverlapping classes. TIL uptake in RA-inflamed joints was able to discretely differentiate patients with the fibroid patho-
type (i.e., low macrophage involvement) from those having either the diffuse myeloid or lympho-myeloid pathotypes of RA
(i.e., higher macrophage involvement). Seven of the subjects had relatively low levels of TIL uptake. All seven of these sub-
jects were found to have the fibroid pathotype. Of the remaining 4 subjects, 3 had the diffuse myeloid pathotype and
1 had the lympho-myeloid pathotype. Those subjects with either the diffuse myeloid or lympho-myeloid pathotypes had,
on average, more than 3 times more TIL uptake as the average subject with the fibroid pathotype (all 4 had higher uptake).

Conclusion: These early results support the hypothesis that TIL imaging can differentiate the fibroid pathotype of rheuma-
toid arthritis from non-fibroid pathotypes. Further biopsy and imaging data will examine whether the diffuse myeloid vs. the
lympho-myeloid pathotypes can also be discriminated.

Disclosure: C. Pitzalis, AbbVie/Abbott, Astellas, Astra-Zeneca/MedImmune, BMS, CelGene, Grunenthal, GSK, John-
son/J&J, Kiniksa, MSD, Pfizer, Sanofi, Roche/Genentech/Chugai, UCB; r. hands, None; S. Venuturupalli, Horizon
Pharma USA, Inc., Kezar Life Sciences, Inc., Mallinckrodt, Inc., Navidea Biopharmaceuticals, Inc., Pfizer (Current),
Bristol-Myers Squibb(BMS), Argenx, Janssen; A. Ben-artzi, None; E. Ruderman, None; H. Perlman, Janssen,
kininska, exagen, LEK consultating, Guidepoint; A. Mandelin, AbbVie, Pfizer, Bristol-Myers Squibb(BMS), Horizon,
CVS Caremark; M. Leach, Navidea Biopharmaceuticals, Navidea Biopharmaceuticals; A. Hasselbach, Navidea Bio-
pharmaceuticals; B. Abbruzzese, Navidea Biopharmaceuticals; R. Hershey, Navidea Biopharmaceuticals;
B. Potter, Navidea Biopharmaceuticals; J. Fitzpatrick, Navidea Biopharmaceuticals; A. Thornton, Navidea Biophar-
maceuticals, Navidea Biopharmaceuticals; M. Blue, Navidea Biopharmaceuticals, Navidea Biopharmaceuticals;
J. Graf, Sonoma Biotherapeutics; D. Ralph, Navidea Biopharmaceuticals; M. Rosol, Navidea Biopharmaceuticals.
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Background/Purpose: Around 60% of rheumatoid arthritis (RA) patients treated with ≥1000 mg rituximab (RTX) has an
insufficient deemed humoral response after two COVID-19 vaccinations. Recent research shows that a third COVID-19 vac-
cine may actually lead to a humoral response in 27% of patients with a previous non-response. After two-dose vaccination,
both ultra-low dose (ULD) 200 mg RTX and a longer time between latest RTX and vaccination were positively associated
with sufficient response. Yet, no data is available on the effect of those variables after a third vaccination in these ULD
patients with an insufficient response after two vaccinations. Therefore, the aim of this study was to investigate the role of
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dosage and relative timing of RTX and vaccination on humoral response after a third COVID-19 vaccine in RA patients who
had an insufficient humoral response after two COVID-19 vaccinations.

Methods: We included RA patients treated with ≥1 RTX dose in the year previous to the first vaccine from the COVAC-
cohort (Netherlands Trial Register, NL9342), who had an insufficient humoral response after two COVID-19 vaccines.
Humoral response was measured 2-6 weeks after the third vaccine. Patients were categorized based on their latest RTX
dose before first COVID-19 vaccination. As there is still a lot of uncertainty about a serological correlate of protection, we
dichotomized between ‘sufficient’ and ‘insufficient’ response based on the cut-off of the specific assay used. Univariable
logistic regression was used to investigate the association between dosing and timing, and sufficient response.

Results: Of the 196 patients in the cohort, 98 could be included in this follow-up study. Third vaccination response was
higher for 200 mg RTX users (n=13, 38%; table 1) than 500 and 1000 mg (n=37, 19% and n=48, 15%). Non-significant
trends were seen for higher response with lower dosing (200 versus 1000: OR 3.66, 95% CI 0.93-14.0, p=0.06) and later
timing (per month since infusion: OR 1.16, 0.97-1.35, p=0.10).

Conclusion: Our study shows that a third COVID-19 vaccine can induce sufficient humoral response in a relevant propor-
tion of (ultra-)low dose RTX treated RA patients who did not respond to the first two vaccinations, and that a RTX dose of
200 mg is associated with a numerical higher proportion of patients with sufficient humoral response. In patients with rheu-
matoid arthritis treated with rituximab, repeated vaccination as late as possible after the lowest RTX dose possible seems
the best vaccination strategy.

Disclosure: C. van der Togt, None; D. Ten Cate, None; J. Rahamat-Langendoen, None; B. van den Bemt, None;
N. den Broeder, None; A. den Broeder, Abbvie, Galapagos, Pfizer, Eli Lilly, Novartis, Sanofi, Gilead.

Abstract Number: 1981

Rho-GTPase Expression Recruits CD14+ Cells to Joints in Rheumatoid
Arthritis and Predicts Good Response to JAK-inhibitor Treatment

Eric Malmhäll-Bah1, Karin Andersson2, Nina Oparina2, Sofia Töyrä Silfverswärd3, Malin Erlandsson2 and Maria
Bokarewa3, 1Department of Rheumatology and Inflammation Research, Institute of Medicine, Sahlgrenska Academy,
University of Gothenburg, Gothenburg, Sweden, 2Department of Rheumatology and Inflammation Research, Institute of
Medicine, Sahlgrenska Academy, University of Gothenburg, Goteborg, Sweden, 3Department of Rheumatology and
Inflammation Research, Institute of Medicine, Sahlgrenska Academy, University of Gothenburg, Göteborg, Sweden

Table 1. Humoral response after a third COVID-vaccination, sorted by latest rituximab dosage before first vaccination
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Background/Purpose: While examining arthritis development in GGTaseI-deficient mice, we found that hyperactive Rho-
GTPases regulate the thymic egress of CD4+ T cells to the peripheral lymphoid organs, which contributed to arthritis development.

Methods: Paired transcriptome of blood CD14+ and CD4+ cells of RA patients with active (n=80) and inactive (n=59) dis-
ease was prepared by RNA-seq (Illumina). In both cohorts, patients were stratified by CDC42 expression in CD14+ and tran-
scriptomics was compared. We also used a scRNAseq dataset of synovial macrophages to confirm presence of
complementary CD14+ cells in joint.

Results: Rho-GTPases CDC42, RAC1 and RHOA were concordantly expressed in CD14+ and CD4+ cells being associated
with the Circadian rhythm entrainment, oxidative phosphorylation and cell migration. In CD14+ cells in the active disease, all
three Rho-GTPases participated in regulation of energy supply through control of the Oxidative phosphorylation and the Elec-
tron transport chain and TCA cycle (KEGG), which could not be found in inactive RA. Reciprocal activation of Rho-GTPases by
β-integrins and Toll-like receptors suggests a direct CD14+/CD4+ cell interaction, which was marked by aggressive pro-
inflammatory phenotype, activation of AP-1 and massive cytokine production. Furthermore, Rho-GTPase high leukocytes
were enriched with CD163 indicating synovial destination. We utilized the UMAP analysis of the synovial CD14+ cells scRNA-
seq and identified the cell clusters recognized by high transcription of Rho-GTPases. In comparison to the remaining cells,
those clusters were specifically enriched with RAC1, CD163, ID2 and its upstream regulator ZEB2, AP-1 complex and CCL3
genes, which confirmed transcriptional similarity of Rho-GTPase high macrophages in synovium and peripheral blood.

We found that CDC42 expression CD14+ cells correlated positively with DAS28, and DAS28 was significantly higher in
patients with CDC42hiCD14+ cells (p=0.008) and corresponded to high protein and mRNA production of TNF-α, IL-1β
and IL-10 by CDC42hi CD14+ cells. Patients treated with JAK-inhibitors had significantly lower CDC42 expression on
CD14+ cells (p< 0.0001) and decreased DAS28 (p< 0.0001).

Conclusion: Here, we demonstrate that Rho-GTPases regulate interaction between CD14+ and CD4+ cells and direct their
migration to RA joints. JAK-inhibition suppress the Rho-GTPase dependent migration by disrupting CD14+/CD4+ commu-
nication. Thus, Rho-GTPase signature could identify RA patients sensitive to treatment with JAK-inhibitors.

Disclosure: E. Malmhäll-Bah, None; K. Andersson, None; N. Oparina, None; S. Töyrä Silfverswärd, None;
M. Erlandsson, None; M. Bokarewa, None.

Abstract Number: 1982

Pluripotency Marker PBX1 Predicts Treatment Effect in Rheumatoid
Arthritis

Karin Andersson1, Eric Malmhäll-Bah2, Nina Oparina1, Tao Weiyang3, Malin Erlandsson1, Venkataragavan
Chandrasekaran2, Aridaman Pandit3, Sofia Töyrä Silfverswärd4, Maria Bokarewa4 and Rille pullerits4, 1Department of
Rheumatology and Inflammation Research, Institute of Medicine, Sahlgrenska Academy, University of Gothenburg,
Goteborg, Sweden, 2Department of Rheumatology and Inflammation Research, Institute of Medicine, Sahlgrenska
Academy, University of Gothenburg, Gothenburg, Sweden, 3Center for Translational Immunology, University Medical
Center, Utrecht, Netherlands, 4Department of Rheumatology and Inflammation Research, Institute of Medicine,
Sahlgrenska Academy, University of Gothenburg, Göteborg, Sweden
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Background/Purpose: Self-renewal ability, which is important for the adaptive immunity and adequate T cell function, is
severely impaired in rheumatoid arthritis (RA). This leads to a disbalance between the increased frequency of common lym-
phoid progenitors and the low numbers of recent thymic emigrants. We study molecular mechanisms behind T cell reconsti-
tution in rheumatoid arthritis (RA) by asking if PBX1, a transcription factor that maintains stem cell pluripotency, predicts
antirheumatic treatment response.

Methods: Blood CD4+T cells of 167 RA patients (87 patients with low, and 78 patients with high disease activity) were sub-
jected to transcriptional analysis by RNAseq (Illumina). Treatment outcomes in PBX1hi and PBX1lo groups were compared.
The genes differentially expressed (DEG, nominal p< 0.05) between PBX1hi and PBX1lo groups were identified
(Bioconductor, DESeq2 package, Benjamini-Hochberg correction). PBX1-associated phenotype and biological processes
were analyzed by covariance clustering of DEGs. PBX1hi clusters in thymus were identified by a single cell-based analysis.
PBX1 transcriptional targets among DEGs were predicted by the integrative analysis of DNA motif, chromatin immunopre-
cipitation sequencing and open chromatin data.

Results: PBX1hiCD4+ cells had imprinted features of pluripotency and lacked cytokine production. In active RA, PBX1hi cells
were enriched with CD34+ pre-thymic lymphocyte progenitors. PBX1hi patients had better reduction of DAS28 on anti-TNF
treatment and low frequency of non-responders compared to PBX1lo (both, p=0.026). In inactive RA, PBX1hi cells were
enriched with post-thymic naïve T cells expressing CD62L/SELL and CD31/PECAM1. Here, PBX1hi patients required less
treatment to reach remission compared to PBX1lo patients (p=0.011). Pathway analysis of the DEGs identified strong enrich-
ment for regulation of transcription (cor.p=10-23), RNA metabolic processes (cor.p=10-18) and differentiation (cor.p=10-7) in
PBX1hi CD4+ cells, which corresponds to the known biological properties of PBX1. In thymus, CD34 and PECAM1 were
annotated within PBX1hi clusters. Integrative analysis disclosed that central T cell maturation genes TBX21, PRDM1, BATF3
and KLF1 were transcriptionally dependent on PBX1.

Conclusion: This study shows that PBX1-enriched CD4+T cells are favorable for treatment success of RA. PBX1 denotes
pre-thymic lymphoid progenitors and recent thymic emigrants. T cell maturation genes were transcriptionally dependent
on PBX1, which makes PBX1 a regulator of thymic passage by pluripotent CD4+ T cells.

Disclosure: K. Andersson, None; E. Malmhäll-Bah, None; N. Oparina, None; T. Weiyang, None; M. Erlandsson,
None; V. Chandrasekaran, None; A. Pandit, None; S. Töyrä Silfverswärd, None; M. Bokarewa, None;
R. pullerits, None.

3910



Abstract Number: 1983

Anti-S1 Antibody Levels Two Weeks After the Second Dose of an mRNA
anti-SARS-CoV2 Vaccine Predict Maintenance of a Potent Neutralizing
Activity over 24 Weeks in RA Patients

Kristin Schmiedeberg1, Irene Abela2, Nicolas Vuilleumier3, Johannes von Kempis4 and Andrea Rubbert-Roth5,
1Cantonal Hospital St Gallen, St.Gallen, Switzerland, 2Institute of Medical Virology, University of Zurich, Zürich,
Switzerland, 3Laboratory Medicine Division, Geneva University Hospitals, Geneva, Switzerland, 4Division of
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Background/Purpose: Patients with inflammatory rheumatic diseases (IRD) on immunomodulatory therapies have a higher
likelihood of an impaired vaccine-induced immune response following an mRNA anti-SARS-CoV-2 vaccine. Determination
of anti-S1 levels may serve as a surrogate for protection and may guide when to schedule a subsequent vaccine dose but
data regarding the optimal timepoint for assessment are still limited.

Methods: Immune responses in rheumatoid arthritis (RA) patients treated with csDMARDs, bDMARDs (with the exception
of rituximab) and JAK inhibitors were compared to healthy controls (HC) over 24 weeks following two doses of an anti-
SARS-CoV-2 mRNA based vaccines in an observational prospective trial. Neutralization activity was determined using a
Wuhan-Hu-1 pseudovirus (HIV-based) assay and the multiplex immune assay ABCORA.1

Clinical assessment and blood sampling was performed at baseline, 3 weeks after the 1st and 2 weeks after the 2nd vaccine
dose and at 12 and 24 weeks. Antibody response to the receptor binding domain (RBD) within the SARS-CoV-2 S1 protein
was measured with the Elecsys Anti-SARS-CoV-2-S (Roche Diagnostics GmbH) test. The seroprofiling assay ABCORAwas
used to quantitatively determine IgG, IgA and IgM responses to RBD, S1, S2 and N which allows calculation of a sum of S1
SOC values that correlate to neutralization,.

Results: We enrolled 77 RA patients on DMARD therapy and 21 HC. The immunogenicity analyses were based on 73 RA
patients after exclusion of 4 patients with previously unnoticed SARS-CoV-2 infection. In contrast to HC, anti-S1 titers were
lower at all timepoints with significantly reduced titers observed in patients on abatacept, JAK inhibitors and TNF inhibitors in
combination with csDMARDs (Fig 1). Potent neutralizing activity (NT50 ≥ 250) was detected in all HC at week 12, in contrast
to only 61.6% RA patients. NT50 correlated to the results based on the ABCORA assay. Peak anti-S1 titers as determined
2 weeks after the 2nd vaccine dose were predictive of potent neutralizing activity at week 12 (p < 0.0001) (Fig 2).

Conclusion: RA patients, in comparison to HC, revealed a slower kinetic, a lower magnitude and a more rapid decline of
humoral immune responses depending on the treatment regimen. Whereas all HC developed a potent neutralizing activity
after 12 weeks, 38.4% of RA patients did not show a relevant neutralizing activity at that timepoint. Peak anti-S responses
two weeks after the second vaccine were able to predict the development of potent neutralizing activity thereafter and
may contribute to individually tailor vaccination strategies.

References

1. Abela I et al. Nature Commun 2021. doi.org/10.1038/s41467-021-27040-x
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Figure 1: Antibody kinetics and potency is influenced by therapeutic regimen.
(A) Boxplots showing anti-S antibodies as determined by Elecsys Anti-SARS-CoV-2 (S) assay at 6, 12 and 24 weeks following the first vaccine
dose in healthy controls and
RA patients stratified by different DMARD regimen. Results from Wilcoxon test to compare each group to the other are shown.
(B) Boxplots showing sum S1 reactivity (SOC) in healthy controls compared to RA patients stratified by different DMARD regimen at 6, 12 and
24 weeks after first vaccination. Dashed lines correspond to a sum S1 of 17. Results from Wilcoxon test to compare each group to the other
are shown
(C) Boxplots showing NT50 values of healthy controls compared to RA patients stratified by DMARD regimen at 12 weeks after first vaccination.
The dashed line corresponds to NT50 250. Results from Wilcoxon test to compare each group to the other are shown.*p<0.05, **p<0.01,
***p<0.001.
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Roth, None.
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Malignancies Risk in Rheumatoid Arthritis Patients Treated with
Tofacitinib or TNF Inhibitors, a National Study: RELATION Study

jacques-eric gottenberg1, Nadir Mammar2, Meriem Kessouri2, Jeremie RUDANT2, nada Assi3, Fanny raguideau3 and
julien kirchgesner4, 1Strasbourg University Hospital, Strasbourg, France, 2Pfizer, Paris, France, 3HEVA, Lyon, France, 4AP-
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Background/Purpose: Patients with IMID, and notably patients with rheumatoid arthritis RA, are at increased risk of
cancer compared with the general population. It is hence paramount to assess the impact of biological or targeted DMARD
(e.g.., tofacitinib and TNFi) on the risk of cancer outcome in patients already at-risk, particularly in the context of ORAL Sur-
veillance which showed a higher risk for malignancies (excluding NMSC) with tofacitinib, in comparison with TNFI, in RA
patients

Figure 2: Early anti-SARS-CoV-2 S1 response predicts neutralization (NT50) at week 12. (A) The violins illustrate the kernel probability density. Red
lines indicate the medians, black lines indicate 1st and 3rd IQR. Dots represent individual patients.
***p<0 � 001, ****p<0 � 0001
(B) ROC curve peak anti-S at week 2 /NT50 at week 12. Performance of peak anti-S titers in discriminating RA patients with NT50 < 250 from
patients with potent neutralizing activity (NT50 > 250) at week 12. ROC curve = receiver operating characteristic curves. Anti-S 937 U/ml repre-
sents the decisive anti-S threshold value. Sensitivity 66%, specificity 97%.
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Methods: The RELATION study is a retrospective observational cohort study using the French nationwide healthcare data-
base (SNDS). Patients aged 18 years or older, affiliated to the French national health insurance with a diagnosis of RA and
initiating tofacitinib after November 1, 2017 or TNFi after January 1, 2010 (including adalimumab, etanercept, or other TNFi,
without previous exposure to tofacitinib) were followed from treatment initiation to December 31, 2020. Patients with a pre-
vious history of a malignancy (excluding nonmelanoma skin cancer, NMSC) in the 4 years preceding cohort entry were
excluded. All malignancies events were defined by the first hospitalization for malignancy using ICD-10 codes during
follow-up. Comorbidities and traditional cardiovascular (CV) risk factors were identified using hospitalizations, procedures,
or medication dispensing in the 4 years prior cohort entry. The unadjusted incidence rate (IR) of malignancies (excluding
NMSC) was assessed in patients initiating either tofacitinib or a TNFi. The associated 95% confidence intervals (95% CI)
were calculated using the exact Poisson distribution and were two-sided.

Results: Between 2010 and 2020, a total of 39,578 patients with RA were included in the study. Among these, 2,811 initi-
ated tofacitinib and 36,767 initiated a TNFi (adalimumab: 10,621, etanercept: 16,512, other TNFi: 9,634). Patients had a
mean age of 53 years at cohort entry, and 72% to 81% were women. Around 61% of the cohort had at least one cardiovas-
cular CV risk factor, arterial hypertension being the most frequent (35.2%). The proportion of patient with CV risk factor was
numerically higher in the tofacitinib group. The two major co-medications at treatment initiation in the two groups were meth-
otrexate (60.9%) and corticosteroids (50.8%) (table 1). 28 incident malignancy events occurred in the tofacitinib group (IR:
5.9 (4.1-8.6) per 1,000 patient-year (PY)) and 1,518 occurred in the TNFi group (IR: 7.4 (7.0-7.8) per 1,000 PY). The IR
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per 1000 PY of breast cancer, colorectal cancer and lung cancer were respectively 0.42 (0.11-1.69), 0.63 (0.20-1.97) and
1.48 (0.71-3.11) in the tofacitinib group and 1.48 (1.33-1.66), 0.82 (0.70-0.95) and 1.39 (1.24-1.56) in the TNFi group. No
incident lymphoma occurred in tofacitinib-users, and it affected patients taking TNFi with an IR of 0.44 (0.36-0.55), The IR
of other cancers was 4.9 (3.2-7.4) and 5.0 (4.7-5.3) per 1,000 PY in the tofacitinib and the TNFi groups respectively (Table 2).

Conclusion: This study assessed malignancies occurrence in RA patients initiating tofacitinib or TNFi in a French nationwide
setting. Adjusted comparative results will allow to compare this occurrence between the different groups of interest.

Malignancies (excluding nonmelanoma skin cancer) incidence rates per 1,000 patient-years
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The BEGIN Study: A Double-blind, Multi-center, Two-part, Randomized,
Placebo-controlled Study of the Safety, Tolerability, and Efficacy of
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(RA) Patients with Active Joint Disease
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Background/Purpose:Melanocortin (MC) type 1 and type 3 receptor stimulation is associated with anti-inflammatory activ-
ity and the promotion of inflammatory resolution. AP1189 is novel biased MC1 and MC3 receptor agonist aimed for once
daily oral administration in clinical development for treatment of active Rheumatoid Arthritis (RA).

Methods: AP1189 was studied in a four-week double-blind placebo-controlled Phase 2a clinical trial in newly diagnosed
and MTX naïve patients presenting with high disease activity (Clinical disease activity index (CDAI) > 22), the BEGIN study.
The primary study objectives were to evaluate the safety, tolerability, and potential treatment effects relative to placebo.
The primary efficacy endpoint was defined as a reduction in mean CDAI score from baseline to 4-weeks or as the fraction
of patients going from severe activity (CDAI >22) to moderate or lower disease activity (CDAI< 22). 105 patients were initi-
ated on MTX therapy at physician’s discretion and randomized to receive either 50 mg AP1189, 100 mg AP1189 or placebo
once daily via oral suspension. Patients were treated with AP1189 or placebo once-daily for 4-weeks with a 4-week safety
follow-up period. Additional efficacy assessments included ACR scoring, DAS28-CRP and FACIT-Fatigue

Results: Of the 105 randomized patients 102 completed the study dosing. 92 of the 102 patients had CDAI measured after
end of the 4-week treatment period without any rescue medication (glucocorticoids) (placebo: n=30; 50 mg: n=29; 100 mg:
n=33). Baseline CDAI (mean per group): Placebo: 36.3; 50 mg: 36.1; 100 mg: 39.0. No Serious adverse events were
observed. The number of adverse events (AEs) reported were highest in the 50 mg group (total reported AEs: 65) and lowest
in the placebo group (total AEs reported: 34). Except for two AEs in the placebo group, all AE were classified as mild or mod-
erate. The most frequent AEs were gastrointestinal disorders with nausea as the dominating event in all three treatment
groups. Increases in aminotransferases to levels above upper normal range was observed in the placebo and the 50 mg
group, but not in the 100 mg group.

On efficacy, the AP1189 100mg group had a significantly greater decrease in mean CDAI score from baseline and in the
ACR20 score as compared to placebo (mean change in CDAI in the above-mentioned population: placebo -9.3, 50 mg
-12,0 100 mg -15.5 p=< 0.5 for 100mg vs placebo; ACR20: placebo 33.3%, 50 mg 37.9%, 100 mg 60.6%, p=< 0.5 for
100 mg Vs placebo). Change in disease activity from severe to moderate or lower was numerically higher in AP1189 groups
as compared to placebo (CDAI < 22: placebo 40%, 50 mg 62%, 100 mg 52%, NS). Strong trends of efficacy were seen on
the DAS28CRP and FACIT-Fatigue indices (to be presented).
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Conclusion: AP1189 is novel oral available compound with anti-inflammatory and pro-resolving effects with the potential to
treat active RA. Data from the BEGIN study support the further development of AP1189 as a potential safe and efficacious
oral therapy for RA and other inflammatory diseases.

Disclosure: T. Jonassen, SynAct Pharma; I. Sandholdt, None; B. Telmer, None; E. Hauge, None.

Abstract Number: 1986

Early-stage Rheumatoid Arthritis Patients with High Levels of Type III
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Background/Purpose: Rheumatoid arthritis (RA) is a chronic, autoimmune disease, which normally is characterized by
inflammation and thickening of the synovial membrane leading to swollen and tender joints. Multiple phenotypes of RA have
been suggested, including a fibrotic phenotype with limited inflammation (1). Such phenotype may respond differently to RA
treatment, targeting inflammation. We hypothesize that a fibrotic component can be characterized by serological markers of
the extracellular matrix and fibrogenesis. PRO-C3 is a measure of type III collagen formation and a known predictor of fibro-
genesis in multiple fibro-inflammatory diseases including interstitial lung disease and fibrotic liver disease (2). The aim of this
study was to measure PRO-C3 in two clinical studies testing the efficacy of the anti-IL6 receptor antagonist tocilizumab
(TCZ) in RA patients with moderate to high disease activity (DAS28), to investigate the effect (or lack of effect) of TCZ in
patients with measurable levels of fibrogenesis.

Table 1: Patient demographics and baseline characteristics of the AMBITION (early-stage RA) and RADIATE (late-stage RA) cohorts. BMI: Body
mass index, DAS28: Disease activity score-28, CRP: C-reactive protein, ESR: erythrocyte sedimentation rate, HAQ-DI: Health Assessment
Questionnaire-Disability Index, SJC: swollen joint count, TJC: tender joint count, VAS: visual analogue scale, PRO-C3: biomarker of type III colla-
gen formation.
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Methods: This study was a post-hoc exploratory analysis of biomarker cohorts derived from two independent clinical trials
assessing the efficacy of TCZ as monotherapy or in combination with methotrexate (MTX), compared to MTX as monother-
apy or placebo. PRO-C3 was measured in serum samples at baseline and follow-up (week 8 or 16), with a total of 563 RA
patients available. The patients in cohort 1 had early-stage RA with no failed treatment and the patients in cohort 2 had
late-stage RA with stable MTX treatment and inadequate response to anti-TNFα treatments. Duration of disease and ESR
levels were the only clinically significant differences between the cohorts (p< 0.0001, table 1). PRO-C3 cut-offs were identi-
fied using DAS28 levels as outcome, responders defined as DAS28 ≤ 2.6 (remission) and non-responders as DAS28 > 2.6,
and PRO-C3 levels as the predictor. Response rates and odds ratios (OR) were calculated using 2x2 contingency tables.

Results: The fibrogenesis biomarker, PRO-C3, did not correlate with any of the clinical measurements and no change in PRO-
C3 was observed from baseline to follow-up in response to treatment. In the early-stage cohort, patients with high levels of
PRO-C3 ( >9.5 ng/mL) had a response rate of 6.6% compared to 16.5% in the patients with low levels of PRO-C3
(OR = 0.34, 95% CI [0.18, 0.90], p=0.042). In the late-stage cohort, patients with high PRO-C3 levels ( >9.8 ng/mL) had a
response rate of 8.6% compared to 18.8% in the patients with low levels of PRO-C3 (OR = 0.46, 95%CI [0.18, 1.28], p=0.18).

Conclusion: RA patients with high level of measurable fibrogenesis were less likely to respond to TCZ, as compared to
patients with low level of fibrogenesis. These data indicate the existence of a fibrotic phenotype thus, patients presenting this
phenotype may potentially benefit from anti-fibrotic treatments.

References:

1. Dennis G et al. Synovial phenotypes in rheumatoid arthritis correlate with response to biologic therapeutics. Arthritis
Res Ther. 2014;16(2):R90.2. Karsdal MA et al. Profiling and targeting connective tissue remodeling in autoimmunity - A
novel paradigm for diagnosing and treating chronic diseases. Autoimmun Rev. 2021;20(1):102706.

Disclosure: S. Falkenløve Madsen, None; D. Sinkeviciute, Nordic Bioscience; C. Thudium, Nordic Bioscience;
M. Karsdal, None; A. Bay-Jensen, Nordic Bioscience.
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Background/Purpose: Use of prednisone in rheumatoid arthritis has been questioned because it may trigger side effects
such as hyperglycemia and diabetes. However, disease activity (DAS) in RA has also been associated with glucose intoler-
ance. Our objective is to assess whether in RA the use of glucocorticoids and the level of disease activity are associated with
the development of hyperglycemia and diabetes.
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Methods: The BeSt study is a multicenter, assessor-blinded randomized controlled 10-years follow-up trial in 508 non-
diabetic early RA patients. Patients were randomised to 4 dynamic DAS-steered DMARD treatment strategy groups. In all
groups, prednisone was limited to 7.5mg/day by protocol, although preceded by a 7 week tapering schedule starting with
60mg/day in group 3. We performed a linear mixed model over time to assess whether DAS, prednisone dose or use was
associated with glucose levels, a mixed effects logistic regression for the outcome hyperglycemia (glucose levels ≥7.8)
and Cox regression analyses to investigate the relationship between DAS, prednisone dose or active use and development
of diabetes (defined as either use of anti-diabetic medication or two instances of a glucose ≥ 11.1), assessed at 3-monthly
visits. All analyses were adjusted for potential confounders (below table 1). Sensitivity analyses were performed in patients
from the first instance of hyperglycemia, considered at high risk for diabetes and recurrence of hyperglycemia.

Results: 240 of 504 patients (48%) were treated with prednisone during the trial. Median (IQR) duration of prednisone use in
these patients was 9 (6-15) months and cumulative doses ranged from 9900 to 28392 mg. The mean cumulative dose
ranged from 352 mg in group 1 to 4878 mg in group 3. In total, 31/504 patients (6.2%) developed diabetes during the trial;
15 of these (48%) had been treated with prednisone (any dose).

In the main analysis in all patients, none of the ‘prednisone predictors’ were associated with our outcomes (table 1). In the
sensitivity analyses after a first hyperglycemia, active prednisone dose only increased the odds of developing a recurrence
of hyperglycemia (OR 1.033 per mg prednisone dose, 95% CI 1.003 ; 1.062). In the main analyses, disease activity was sig-
nificantly associated with development of diabetes (HR 1.802, 95% CI 1.284 ; 2.529) but not with glucose values or hyper-
glycemia. In the sensitivity analyses, disease activity was associated with all outcomes.

Conclusion: In 504 early RA patients treated over 10 years to target DAS≤2.4, prednisone use and dose during treatment
did not affect the risk of developing hyperglycemia or diabetes, but high disease activity did. Only in patients with a prior
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hyperglycemia did prednisone dose increase the odds of recurrence of hyperglycemia. This study suggests that the poten-
tial risks of prednisone use on development of hyperglycaemia and diabetes may have been mitigated by its effect on sup-
pression of the disease activity.

Disclosure: C. Allaart, None; S. Bergstra, None; T. Huizinga, None; J. van der Pol, None.
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Predictors of Flare in the RHEUmatoid Arthritis Medication TAPering
(RHEUMTAP) Cohort

Nada Alrifai1, Mohamed Tageldin2, Malavikalakshmi Attur2, Nicholas Wilson2, Rebecca schorr2 and Tarun Sharma2,
1Allegheny Health Network, Pittsburgh, 2Allegheny Health Network, Pittsburgh, PA
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Background/Purpose: Long term use of conventional synthetic DMARDs (csDMARDs) and biologics in RA has clinical risks
including infection and malignancy. Few RCTs and real-world studies have systematically evaluated predictors of flares after
medication tapering in RA. In this study, we attempted to identify predictors of RA flares after conventional synthetic DMARD
(csDMARD) and/or biologic DMARD (bDMARD) tapering within the RHEUmatoid Arthritis MEdication TAPering
(RHEUMTAP) cohort.

Methods: RHEUMTAP is a 2-year prospective cohort of patients with RA in sustained remission on bDMARDs with or with-
out csDMARDs. Manual EHR review was performed to confirm RA diagnosis and sustained remission status. Primary aim of
this analysis was to identify predictors of flare after tapering at the end of study period. Flare was defined as provider diag-
nosed worsening RA requiring initiation, change or increase in therapy. Statistical analyses were completed using SAS
Enterprise Guide 7.15 HF3 (SAS Institute, Inc, Cary, NC). Univariate and multivariable logistic regression analyses were used
to estimate adjusted odds of flare.

Results: The RHEUMTAP cohort included 346 patients of which 131 patients were confirmed to have sustained remission
on bDMARDs with or without csDMARDs. Of these 131 patients, 51 patients underwent a medication taper. Flare was
experienced by 20 (15%) patients, of which 15 were in the taper groups and 5 in the no-taper group. Patient undergoing
any medication taper overall was 7.6 times more likely to experience a flare compared to those not tapered (OR 7.68,
95% CI 2.4-24, p=0.0006). Tapering both biologic and csDMARDs was more likely to experience a flare (OR 27, 95% CI
3.0-213, p< 0.0244). In univariate analysis, provider-initiated tapers were more likely to flare (OR 4.67, CI 1.7-12, p
0.0024), and there was an observed although non-significant increased risk of flare with age, non-caucasian race, high
CCP antibody titers on initial diagnosis, baseline csDMARD use which were not significant in our analysis.

Conclusion: RHEUMTAP is a real-world prospective cohort study reporting on predictors of flare after tapering medication
in patients with RA in sustained remission. In our cohort, patients that tapered both bDMARDs and csDMARDs, and tapers
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that were initiated by providers were more likely to experience a flare. Tapering only csDMARD was not found to significantly
increase odds of flare. Future studies are warranted to explore csDMARD tapering strategies in patients interested in reduc-
ing their medications while on background therapy.

Disclosure: N. Alrifai, None; M. Tageldin, None; M. Attur, None; N. Wilson, None; R. schorr, None;
T. Sharma, None.
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Artificial Intelligence Applied to Transcriptomics Profiling of Synovial
Tissue Biopsies Accurately Predicts Rheumatoid Arthritis Patients Who
Will Respond or Be Refractory to Standard Biological Treatments

Giorgio CASABURI, Todd Holscher and Ming-Chou Lee, Exagen, Inc., Vista, CA
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Background/Purpose: In recent years, biological therapies have revolutionized treatments of Rheumatoid Arthritis (RA).
However, about 40% of RA patients do not respond to given biologics (based on ACR50 response), with an alarming
15% showing resistant phenotypes to all available medications. To date, the biological mechanisms characterizing the
patient population who will be resistant to standard biological treatments remain unclear, leaving healthcare providers with
limited tools that are often not sufficient to anticipate a successful therapy. Synovial biopsies (SB) carry unique histopatho-
logical signatures associated with treatment response, prompting investigators to further study the complex heterogeneity
of RA from gene expression extracted from this source. Here, we coupled targeted RNA-Seq sequencing derived from
SB with artificial intelligence (AI). We developed three distinct machine learning algorithms to identify a set of biomarkers
capable of predicting patients who will likely respond to standard biological treatments, including Tocilizumab (TOC) and
Rituximab (RTX), or those who will be refractory to both.

Methods: A minimum of 6 SB samples per patient were collected from 112 difficult to treat RA patients who had previously
failed conventional disease-modifying antirheumatic drugs, as well as subsequent anti-TNFα therapy. SB underwent full
RNA sequencing. Outcome data was collected at 16 weeks to classify patients who failed TOC, RTX or both treatments.
After quality filtering, RNA-Seq annotation and normalization, the resulting dataset went through an automated machine
learning pipeline, capable of concurrently running hundreds of different cross-validated models. Models were trained to pre-
dict patients who will respond to either TOC, RTX or be refractory to both based on CDAI50. Features ensemble techniques
were applied to reduce the number of predictive biomarkers to an essential minimum without compromising overall
performances.

Results: A set of unique biomarkers were identified to be highly predictive in discriminating patients that will respond to TOC,
RTX , or be refractory to both. The average area under the ROC curve (AUC) for the blind hold-out (HO) portion of data was
0.86, 0.96, 0.92 for TOC, RTX, or refractory response statuses, respectively. The average HO Specificity was 0.82, 0.91 and
0.83, while the average HO Sensitivity was 0.86, 1, 0.93 for TOC, RTX and refractory statuses, respectively. Patient proba-
bility distributions derived from the identified biomarkers showed a clear separation of responder vs non-responder patients.

Conclusion: Presently, the clinical response to treatment in RA is still difficult to predict. The advent of meta-omics coupled
with advanced AI methodologies is establishing a new patient-oriented therapeutic approach increasingly leading to more
sophisticated personalized medicine. Combining a test harnessing the information gained from SB, meta-omics profiling,
and large-scale AI model deployment to achieve high predictive value for RA biologic response can improve effectiveness
of standard treatment protocols, as well as dramatically reduce healthcare costs for RA.

Disclosure: G. CASABURI, Exagen Inc.; T. Holscher, Exagen Inc.; M. Lee, None.
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Mice Do Not Develop CIA: Knocking out of Kv1.3 Renders CD4+TEMCells
Resistant to Activation

Siba Raychaudhuri1, Smriti Raychaudhuri2 and Heike Wulff3, 1UC Davis, School of Medicine/ VA Medical Center,
Sacramento, CA, 2VA Medical Center, Sacramento, CA, 3UC Davis, Davis, CA
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Background/Purpose: Engagement of the TCR triggers Ca++ influx through Ca++ channels. Ca++ influx is only possible with
a counterbalancing K+ efflux through Kv1.3 and/or KCa3.1. Given its regulatory role in effector memory T cells, Kv1.3 is likely
to play a critical role in the pathogenesis of T cell mediated autoimmune arthritis such as in rheumatoid arthritis (RA) and pso-
riatic arthritis (PsA). Here using Kv1.3−/− mice we are reporting that functional Kv1.3 channels are critical for induction of col-
lagen induced arthritis (CIA). The novelty of this project lies in dissecting out the functional significance of Kv1.3
channels as a key regulator for activation of CD4+ TEM cell in RA. This study has the potential to bring new molec-
ular understandings for the disease process of RA and to provide new avenues for treatment.

Methods: Kv1.3−/− mice are on the C57BL/6 background so we used C57BL/6 mice to induce CIA (Arthritis Research &
Therapy 2007,9:R113). Briefly, 100ug chicken collagen type II (CCII)+CFA was injected intradermally (i.d.) in proximal tail
on day 0 and the second i.d. injection of 100ug CCII +IFA was given on day 21. CIA was induced in Kv1.3−/− mice and in
C57BL/6 wild-type (WT) (n=10, each). Arthritis was evaluated by clinical scores (CS) (weekly); histopathological scores
(HS) and PET imaging studies of the joints were done on the day 0 and before sacrificing the mice on day-60. T cells from
the spleens of WT and Kv1.3 KO mice (n=5, each) were separated and activated with CCII and cultured for 3 days to deter-
mine T cell activation/proliferation.

Figure 1. Kv1.3−/−mice did not develop CIA: A, B, C. PET-CT imaging on Day 60. A. C57BL/6 (wild type, control) not treated with chicken colla-
gen. B [C57BL/6 (Kv1.3-KO)] and C [60C57BL/6 (wild type)] treated with chicken collagen (CCII). The PET-CT imaging is showing clear polyarthri-
tis on Day 60 in the C57BL/6 (wild type) in the joints marked with the white stars. D, E, F. Histopathological section on day 60 from ankle joints
clearly show marked by the black arrow the characteristic histological changes with pannus formation after induction of CIA in the wild mouse
(F) whereas in the Kv1.3-KO (E) and in the in the wild type control (D) there was no inflammation or pannus formation following induction of CIA .
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Results: Kv1.3−/− mice did not develop arthritis; whereas. As expected in this model about 75% of the wild-type C57BL/6
mice had arthritis. Arthritic changes appeared around day 28 and lasted beyond day 60. Scores for arthritis (CS and HS)
on day-60 was zero in the Kv1.3−/− mice. In WT mice the CS was 2.8 ±0.5 and the HS was 6.2±1.5 (p< .01). In the
Figure 1, representative histological sections from ankle joints are shown for Kv1.3−/− and WT mice. Evidence of arthritis
was further confirmed/quantified by micro-PET imaging.

We also observed that knocking out of Kv1.3 renders T cells resistant to activation. As Kv1.3−/− mice did not develop
inflammatory arthritis (Fig 1) we hypothesized that the T cells in Kv1.3-/- mice will fail to get activated by CCII. We separated
T cells from the spleens of WT and Kv1.3-/-mice on day 60 of CIA induction. Using MTT test and FACS studies we observed
a marked proliferation of CD4+ T cells with CCII in the WT compared to the Kv1.3 KO (p< 0.01) (Fig 2); and in the WT mice
activation with CCII induced increased CD4+TEM cell proliferative response and secretion of IFN-γ in splenocytes (Fig 3),
while in the Kv1.3-/- mice it is clear that knocking out of Kv1.3 renders CD4+ TEM cells resistant to activation (Fig 2 and 3).

Conclusion: In the CIA model here we have demonstrated WT mice developed clinical/histopathological, immunological
and radiological evidences of inflammatory arthritis whereas Kv1.3−/− mice did not. This substantiates a critical role of the

Figure 2. Bar diagram showing significant proliferation (% of divided cells) of splenic CD4+ T cells with PHA and chicken collagen type II (CII) by
MTT test in the C57BL/6 wild mice compared to Kv1.3−/−mice (*p<.01). Results were expressed as Mean±SD. One-way ANOVA with Tukey mul-
tiple comparison test was used to determine statistical significance. Further by FACS studies (CFSE dilution test) we noticed CII induced marked
proliferation of the CD4+ Memory T cells demonstrated by more generations of cells and an increased number of cells in each generation in the
wild mice compared to the Kv1.3 KO (Figure 3).

Figure 3. In the wild type (WT) activation with CII induced proliferation and IFN- γ secretion in CD4+ TEM cells but not in in the CD8+ TEM cells; and
in the Kv1.3-/- mice it is clear that knocking out of Kv1.3 renders CD4+ TEM cells resistant to activation.
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Kv1.3, a K+ channel in the pathogenesis of T cell mediated autoimmune arthritis including RA. These results provide a plat-
form to develop small molecule-based novel Kv1.3 antagonists (e.g., PAP-1) for treatment of RA.

Disclosure: S. Raychaudhuri, AbbVie, Amgen, Celgene, Eli Lilly, Janssen, Novartis, Pfizer, Sun, UCB;
S. Raychaudhuri, None; H. Wulff, None.
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Burden of Pain for Patients in the CorEvitasTM Rheumatoid Arthritis
Registry

Joshua Baker1, J Morel Symons2, Jud C Janak3, Page Moore3, Elizabeth Kohl3, Bernice Gershenson3, Oksana Pugach3,
Dave Webb4, Alan A Martin4, Didier Saurigny5 and Marguerite Bracher5, 1University of Pennsylvania and Corporal
Michael J. Crescenz VA Medical Center, Philadelphia, 2GlaxoSmithKline, Collegeville, PA, 3CorEvitas, LLC, Waltham, MA,
4GlaxoSmithKline, Brentford, United Kingdom, 5GlaxoSmithKline, Stevenage, United Kingdom
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Background/Purpose: Pain is a hallmark symptom of RA that impacts patients’ quality of life and informs therapeutic deci-
sions that aim to reduce joint inflammation and associated pain. Even for patients on biologic/targeted synthetic (b/ts)
DMARDs, pain can persist, and it is difficult to identify who will experience this persistent pain. The aim of this study was
to describe baseline clinical and non-clinical characteristics of patients with RA initiating b/tsDMARDs, stratified by pain
improvement or persistence.

Methods: Patients in the CorEvitas RA Registry with the following criteria were included: initiated a b/tsDMARD within
1 month of a CorEvitas visit from 1/1/2015 to 1/1/2020; had clinically meaningful baseline pain (Pain visual analog scale
[VAS; 0–100 mm] >20); and a second Pain VAS at 6 (3–9) months follow-up. Patients were stratified by line of targeted ther-
apy and baseline Pain VAS: mild (21–44 mm), moderate (45–74 mm), severe (≥75 mm). Improved pain was defined as a
Pain VAS decrease from baseline of ≥70%, ≥50%, or ≥30% at 6 months. Persistent pain was defined as worsening or failure
to improve. Within line of therapy and baseline pain categories, mean/proportional differences and 95% confidence intervals
(CI) for patient characteristics were calculated for the three criteria of improved vs persistent pain.

Results: A total of 3287 patients were included: 26% mild, 40% moderate, 34% severe pain. Across all lines of therapy and
baseline pain categories, ≥50% of patients reported persistent pain at 6 months (Figure). Among second/third+ b/tsDMARD
initiators (n=2385), ~75% reported persistent pain (improvement < 50%). Among b/tsDMARD-naïve patients with severe
baseline pain, more patients with persistent pain (improvement < 30%; n=140) vs improved pain (improvement ≥30%;
n=140) had the following characteristics: Medicaid insurance (19% vs 6%; Δ=13%; 95% CI 5%–20%), current smoker
(29% vs 16%; Δ=13%; 95% CI 3%–23%), history of fibromyalgia (20% vs 9%; Δ=11%; 95% CI 3%–19%), difficulty sleeping
(67% vs 45%; Δ=22%; 95% CI 11%–33%), current opioid use (43% vs 30%; Δ=13%; 95% CI 2%–25%), and concomitant
conventional DMARD therapy (43% vs 29%; Δ=14%; 95% CI 3%–25%). Among patients on second line of therapy with
severe baseline pain, more patients with persistent pain (improvement < 30%; n=242) vs improved pain (improvement
≥30%; n=151) were more likely to report: history of hypertension (40% vs 29%; Δ=11%; 95% CI 1%–20%), history of fibro-
myalgia (21% vs 9%; Δ=12%; 95% CI 5%–18%), difficulty sleeping (52% vs 40%; Δ=12%; 95% CI 2%–22%), and current
opioid use (53% vs 39%; Δ=14%; 95% CI 4%–25%).
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Conclusion: This study highlights the persistent burden of pain for many patients with RA initiating b/tsDMARDs, regardless
of baseline pain severity or line of therapy. Multidisciplinary treatment approaches to effectively manage RA pain are critical
and targeted interventions with novel b/tsDMARDs remain promising. As persistent pain is associated with chronic opioid
use, further research to identify risk factors may reduce opioid use for this population.This GSK-funded study (213726)
was sponsored by CorEvitas, LLC, with editorial support by Fishawack Indicia Ltd, funded by GSK.

Disclosure: J. Baker, Bristol Myers Squibb, Pfizer, CorEvitas LLC, Burns-White, LLC, RediTrex; J. Symons, GlaxoS-
mithKline (GSK); J. Janak, CorEvitas LLC; P. Moore, None; E. Kohl, CorEvitas LLC; B. Gershenson, None;
O. Pugach, CorEvitas LLC; D. Webb, GlaxoSmithKline (GSK); A. Martin, GlaxoSmithKline (GSK); D. Saurigny, Glax-
oSmithKline (GSK); M. Bracher, GlaxoSmithKline (GSK).

Figure. Percent of patients with persistent pain failing to achieve ≥30%, ≥50%, and ≥70% improvement in pain 6 months post-initiation by line of
therapy, stratified by baseline pain category
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SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: (1980–2016) RA – Treatment Poster IV
Session Type: Poster Session D
Session Time: 1:00PM–3:00PM

Background/Purpose: Rheumatoid arthritis (RA) is an autoimmune disease that causes joint pain, swelling, stiffness, and
decreased mobility. Despite the various treatment options for RA, many patients fail to achieve sustained remission. In recent
years, there has been increased interest in using dietary modifications to help treat RA. It is theorized that dietary interven-
tions can change circulating levels of oxylipins. Oxylipins are omega-6 and omega-3 derived bioactive lipids involved in the
development and resolution of inflammation. In this study, we investigated the impact of an anti-inflammatory diet on oxylipin
plasma profile in patients with RA.

Methods: This study was an open-label pilot trial. The primary objective of the study was to evaluate the impact of a 2-week
anti-inflammatory diet (ITIS) on pain and inflammation in patients with RA. Data on patients’ diet and disease activity were
collected at three visits. The diet was initiated on the second visit. A physical exam was performed and blood samples from

Table 1. Differences in oxylipins pre-and post-dietary intervention in responders and non-responders . Patients were categorized as responders
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patients were obtained at each visit. Targeted lipidomics on plasma samples by mass spectrometry was performed to iden-
tify and quantify oxylipin concentrations. Patients were categorized as responders (R) and non-responders (NR) to the diet
using two metrics: a 50% improvement in pain and a 70% reduction in clinical disease activity (CDAI-70) following the dietary
intervention. Data processing and statistical analysis were performed in R.

Results: 20 patients with active RA (≥ 3 tender and ≥ 3 swollen joints) were enrolled in the study. 90% of the participants
were female and the average age of participants was 57.1. Pain improved significantly from 3.90± 1.96 (pre-diet) to 2.49
± 2.20 (post-diet) (p=0.0036), while CDAI improved from 18.40 ± 9.49 (pre-diet) to 12.68 ± 11.13 (post-diet)
(p= 0.00017). At baseline, CDAI-70 R had higher levels of the anti-inflammatory oxylipin 7, 17 dHDPA than NR, while pain-
50 R had higher levels of pro-inflammatory oxylipins PGD1 and 9-oxoODE, and lower levels of the anti-inflammatory oxylipin
9-HOTrE than NR. Post-intervention, as shown in Table 1, CDAI-70 R had significant decreases in the pro-inflammatory oxy-
lipins PGE2, tetranor-12HETE, and anti-inflammatory 10HDoHE, and significant increases in the anti-inflammatory oxylipins
9-HOTrE and 13HDoHE , while CDAI-70 NR exhibited decreases in pro-inflammatory 8-HETrE, decreases in anti-
inflammatory 9-HEPE, and increases in anti-inflammatory 19,20-DiHDPA. Pain-50 R exhibited significant decreases in
pro-inflammatory LTB4, and a significant increase in anti-inflammatory 9-HOTrE, while Pain-50 NR exhibited decreases in
pro-inflammatory oxylipin tetranor-12-HETE and 5-HETE and increases in anti-inflammatory 8,9-diHETrE, 11,12-diHETre,
and 9-oxoODE.

Conclusion: Multiple pro- and anti-inflammatory oxylipins changed from before to after the diet, suggesting that dietary
interventions can impact circulating oxylipin concentrations. Of note, different omega-3 and omega-6 derived oxylipins
changed when patients were categorized by pain and CDAI changes, and by responders and non-responders. Further
investigations evaluating the specific pathways by which dietary interventions modify disease activity are needed.

(R) and non-responders (NR) based on a 50% improvement in pain (Pain-50) or a 70% reduction in clinical disease activity
(CDAI-70) Oxylipin

concentrations pre-and post-dietary intervention were compared in R and NR using a paired t-test. A) Differences in oxyli-
pins pre-and-post

dietary intervention in CDAI-70 responders; B) Differences in oxylipins pre-and-post dietary intervention in CDAI-70 non-
responders; C)

Differences in oxylipins pre-and post dietary intervention in Pain-50 responders; D) Differences in oxylipins pre-and-post die-
tary intervention in

Pain-50 non-responders.

Disclosure: E. Lal, None; M. Sala Climent, None; f. cedola, None; M. Fernandez-Bustamante, None; M. Agustín-
Perez, None; M. Alharti, None; A. Singh, None; S. Choi, None; T. Rivera, None; K. Nguyen, None; S. Lee, None;
A. Armando, None; T. Holt, None; O. Quehenberger, None; S. Golshan, None; R. Coras, None; M. Guma, Pfizer,
Novartis, Gilead, Sonoma Bio, Genentech.
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Is Glucocorticoid Bridging Associated with Later Glucocorticoid and
Biological DMARD Use in Patients with Rheumatoid Arthritis?
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1Leiden University Medical Center, Leiden, Netherlands, 2LUMC, Leiden, Netherlands
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Background/Purpose:Glucocorticoids (GC) are rapidly effective in suppressing disease activity in rheumatoid arthritis (RA),
and are often used as ‘bridging’ therapy while slower acting conventional synthetic (cs)DMARD are initiated. However, dis-
continuation of bridging GC carries a risk for disease flares if csDMARDs are not (yet) (as) effective. If a flare occurs, the
options are to restart GC and thereby risk GC related toxicity, or to switch to other therapies, for instance a biological (b)
DMARD. To evaluate if initially starting GC in real life practice leads to a higher risk of GC and bDMARD use in the long term,
this study looked at data from the electronical health records (EHR) of patients newly diagnosed with RA.

Methods: Data from 1404 newly diagnosed RA patients were available from the EHR of the Leiden University Medical Cen-
ter in the Netherlands. Treatment was non-protocolized and reflected daily practice. Patients were included in this analysis if
their first visit took place in or after the year 2000 (because of availability of biological (b)DMARDs) and if they had at least 3 fol-
low-up visits in 2 years. The patients who started and who did not start with GC as initial treatment were compared in terms
of GC use within 2 years, bDMARD use within 2 years and duration until first bDMARD course using regression models and
cox proportional hazard models. Analyses were adjusted for age, gender, year of first visit, ACPA status and disease activity
score (DAS28(3) based on 3 components) at baseline.

Results: 1240/1404 patients fulfilled the inclusion criteria of this study. Fifty-one percent of these patients started GC as ini-
tial treatment (iGC group) which was combined with methotrexate in 56% of these patients. Eventually 59% of all patients
used GC at least once during their first 2 years of treatment. Four percent of the iGC group eventually used a bDMARD in
2 years of follow-up compared to 1% of the niGC group. Patients who did not start GC as initial treatment (niGC group) were
younger, more often female and had a lower DAS28(3) compared to patients in the iGC group (table 1), but were compara-
ble in terms of anti-citrullinated protein antibodies (ACPA) and rheumatoid factor (RF) positivity. Whether or not patients were
treated with initial GC was not associated with an increased risk to use GC later on during the disease course (aOR 0.93
95%CI 0.60; 1.45). However, patients in the iGC group had a higher risk of starting a bDMARD later on than the niGC group
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(aHR 3.76 (95%CI 1.67; 8.47). The median duration to the first course of a bDMARD was 409 days in the iGC group and
460 days in the niGC group (p=0.79).

Conclusion: In this daily practice cohort of newly diagnosed RA patients, starting with GC bridging as part of the initial treat-
ment was not associated with GC use later in the disease course. However, in adjusted models patients starting GC as initial
treatment were more likely to start a bDMARD later on, although this was not earlier in the treatment course compared to
patients who did not start GC initially. Although models were adjusted for amongst others DAS28(3), confounding by indica-
tion (affecting both initial and later therapy choices) could have played a role in this observational data.

Disclosure: L. van Ouwerkerk, None; S. Bergstra, None; T. Maarseveen, None; R. Knevel, None; T. Huizinga,
None; C. Allaart, None.
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Baricitinib Improves Bone Biomechanical Properties in Rheumatoid
Arthritis (RA) – Results of a Prospective Interventional Study

Stephan Kemenes1, Koray Tascilar2, David Simon1, Sara Bayat3, Gerhard Kroenke2, Larissa Valor Mendez2, Fabian
Hartmann4, Louis Schuster4, Anna-Maria Liphardt1, Georg Schett5 and Arnd Kleyer2, 1Department of Internal Medicine
3, Rheumatoloy and Immunology, University Hospital Erlangen, Erlangen, Germany, 2Department of Internal Medicine
3 – Rheumatology and Immunology, Friedrich-Alexander-University Erlangen-Nürnberg and Universitätsklinikum
Erlangen, 91054 Erlangen, Germany; Deutsches Zentrum Immuntherapie, Friedrich-Alexander-UniversityErlangen-
Nürnberg and Universitätsklinikum Erlangen, Erlangen, Germany, 3University Hospital Erlangen; Department of Internal
Medicine 3 - Rheumatology and Immunology, Erlangen, Germany, 4University Hospital Erlangen, Department of Internal
Medicine 3 - Rheumatology and Immunology, Erlangen, Germany, 5Universitätsklinikum Erlangen, Erlangen, Germany
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Background/Purpose: Deterioration of peripheral bone mass and bone biomechanics are well-known consequences of
Rheumatoid Arthritis (RA)[1]. CCP-AB pos. RA, in particular, leads to a significant decline in functional properties of bone
which is also associated with an increased fracture risk[2]. Bone biomechanics such as bone strength and fragility can be
measured by micro-finite element analysis ( � FEA) allowing to nondestructively quantify the resistance of bone to stress
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and strain based on high-resolution CT data (HR-pQCT) [3]. Preclinical and clinical observations suggest a positive effect of
JAK inhibitors on bone mass and microstructure. However, no prospective interventional clinical study has evaluated bone
strength in RA [4].The aim of this study is to evaluate the changes in bone strength in patients with active RA under baricitinib
treatment using � FEA on the radial bone.

Methods: BAREBONE is a prospective, open label, interventional, single-center study (EUDRACT 2018-001164-32/
NCT03701789) to assess peripheral bone density, microstructure and bone biomechanical properties in patients with active
RA treated with BARI (4mg/day). HR-pQCT scans of the radius were performed at baseline, week 24 and week 48. Bone
biomechanical properties (resistance of the bone in kilo Newton/kN /mm) and bone strength as estimated failure load
(Newton /N) were estimated using � FEA analysis. We report descriptive data at study visits and analyzed change from base-
line in stiffness and failure load using linear mixed effects models adjusting for age and sex and linear regression to explore
association of density and microstructural changes with changes in stiffness and failure load from baseline.

Results: Thirty- two RA patients were screened and 30 patients were included (age: 53.5 [SD 12.6] years; sex: f/m N 24/6;
disease duration: 3 [IQR 2.0 – 8.0] years). HR-pQCT data for radial bone was available for 26 patients at week 48. The mean
failure load increased from 1805 N at baseline to 1876 N (wk 24) and to 1882 N at week 48. Observed mean change from
baseline is shown in Figure-1. Corresponding adjusted mean changes (95%CI) from baseline were 70.28 (-11.06 to
151.61) at wk 24 and 95.85 (8.49 to 183.21) at wk 48. A similar improvement was also observed in radial stiffness with sta-
tistical significance at wk 48 (Table-1). Of all changes observed in HR-pQCT measurements between baseline and week
48, a decrease in cortical porosity was associated with a larger improvement in failure load with a mean increase in change
of 154.5 N (95%CI 38.1 to 270.8) for 0.01 decrease of change in cortical porosity, and also a larger improvement in stiffness
with a mean increase in the change of 3.2 kN/mm (95%CI 0.9 to 5.6).

Conclusion: This is, to our knowledge, the first study showing an improvement of bone biomechanical properties in RA with
tsDMARD treatment. BARI significantly improved failure load and stiffness of bone. Structurally cortical porosity was
reduced by BARI. These effects occur relatively rapid after treatment initiation. Hence, JAK inhibition by baricitinib does
not only inhibit inflammation and retards bone erosion in RA but also significantly improves the functional properties of bone
with increased resistance to mechanical load.

References: 1. McInnes, I.B. and G. Schett, N Engl J Med, 2011. 365(23): p. 2205-19. 2. Stemmler, F., et al., Ann Rheum
Dis, 2018. 77(7): p. 973-980. 3. Pistoia, W., et al., Bone, 2002. 30(6): p. 842-8. 4. Adam, S., et al., Sci Transl Med, 2020.
12(530).
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Background/Purpose: Short-term (< 3 months) treatment with glucocorticoids (GC) (“bridging”) is recommended in the
EULAR 2019 rheumatoid arthritis (RA) recommendations when starting a csDMARD in newly diagnosed patients. The
updated ACR 2021 guidelines conditionally recommend not to start GC next to a csDMARD in these patients, because of
concerns that patients are unable to discontinue GC, thereby risking serious toxicity. A previous review revealed that
reported data on successful GC discontinuation after bridging are scarce. In this individual patient data (IPD) meta-analysis
of clinical trials we evaluate how many patients used GC after initial “bridging” and if there are factors affecting this.

Methods: Data from 7 clinical trials using GC bridging (COBRA, BeSt, COBRA light, IMPROVED, tREACH, IDEA, CareRA),
out of 10 identified trials in a previous systematic literature review, were available and combined in an IPD meta-analysis in
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newly diagnosed RA patients (they met the ACR 1987 classification criteria for RA in 5/7 studies, the 2010 EULAR/ACR clas-
sification criteria in 1/7 studies and 1 study used a clinical diagnosis of RA). Mixed-effects regression analyses with study arm
as random effect were conducted. Main outcomes were GC status at several timepoints, cumulative GC dose and continu-
ous GC use for ≥3 months after initial bridging. Initial GC dose, initial co-treatment, mode of GC administration (oral vs. non-
oral) and intended duration of bridging were added to these models in univariable analyses to test their association with each
outcome.

Results: Individual-level data were obtained from 1653 patients starting GC bridging therapy (orally, with a fixed multi-week
dosing scheme tapering to nil, or single dosed intramuscularly or intravenously). Baseline characteristics were mostly compa-
rable. The probability of using GC 1 month following bridging therapy was 0.18, which decreased further to 0.07 at 18 months
after the end of bridging (table 1). The probability of ≥3 months continuous GC use after initial GC bridging was 0.21 within
1 year and 0.32 within 2 years of follow-up. When excluding study arms with parenteral GC bridging (IDEA intravenous arm
and tREACH intramuscular arm), the probabilities on GC use and continuous GC use for ≥3 months were higher, but the
cumulative dose over time was lower (table 1). Having had oral GC bridging as compared to IV or IM bridging and a longer
GC bridging scheme as compared to shorter bridging schemes, were both associated with more GC use and more continu-
ous GC use for ≥3 months. No associations were found for initial DMARD co-treatment nor for GC dose with each outcome.

Conclusion: In clinical trials with protocolized GC tapering schemes the probability of using GC after GC bridging ended is
low and decreases over time. Patients who continued or restarted GC had relatively high cumulative doses (initial bridging
included). A shorter bridging scheme was associated with lower cumulative doses. A non-oral route of administration and
a shorter bridging scheme were associated with less frequent (continuous) GC use after bridging.

Disclosure: L. van Ouwerkerk, None; P. Verschueren, AbbVie, Celltrion, Eli Lilly, Galapagos, Gilead, Nordic Pharma,
Pfizer, Roularta, Sidekick Health; P. de Jong, None; P. Emery, AbbVie, Amgen, Bristol Myers Squibb, Celltrion, Eli Lilly,
Gilead, Novartis, Pfizer, Roche, Samsung; J. Smolen, AbbVie, AstraZeneca, Eli Lilly, Novartis, Amgen, Bristol Myers
Squibb, Galapagos-Gilead, Janssen, Merck-Sharp-Dohme, Novartis-Sandoz, Pfizer, Roche-Chugai, Samsung, UCB;
R. Landewé, Abbott, Amgen, AstraZeneca, BMS, GSK, Novartis, Merck, Pfizer, Schering-Plough, UCB Pharma;
W. Lems, None; M. Boers, Novartis; T. Huizinga, None; C. Allaart, None; S. Bergstra, None.
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Background/Purpose: The gut microbiome and its metabolites are dysregulated in rheumatoid arthritis. Short chain fatty
acids (SCFAs), microbial fermentation byproducts of certain gut microbes, induce regulatory T cells (Treg) that exhibit anti-
inflammatory properties. Unsurprisingly, SCFA are found at reduced levels in both murine models of RA and patients. The
SCFA butyrate has been shown to increase levels of gut and circulating Treg and ameliorate inflammatory arthritis in murine
models. Additionally, we previously noted that SCFA supplementation in WT mice led to significant perturbations in gut bac-
terial composition with a significant increase in SCFA-producing commensals. Similarly, others have shown that a high-fiber
diet increases circulating levels of SCFAs and decreases pro-arthritogenic cytokines (Durholz et al. Nutrients. 2020). We
therefore hypothesized that butyrate supplementation may promote favorable gut microbial changes and increase tolero-
genic adaptive immune response in RA patients.

Methods: We designed an ongoing, prospective, proof-of-principle study to determine the effects of butyrate supplemen-
tation in new-onset RA (NORA) patients. First, we evaluated the effects of butyrate supplementation in healthy subjects
(n=7; 1 gm 3 times daily for 14 days). Next, we evaluated the effects of butyrate on new-onset RA (n=5; 1 gm 3 times daily
for 30 days) compared to methotrexate (n=20). Clinical history and joint exam were performed at baseline and follow
up. Peripheral blood and fecal samples were collected at baseline and follow up for flow cytometric analysis of Treg and
16s rRNA sequencing, respectively. Wilcoxon signed-rank test was used to compare differences in Treg before and after
butyrate administration.

Results: Although butyrate supplementation in healthy subjects did not lead to significant community changes by 7 days, it
did lead to a significant increase in the percentage of circulating CD4+CD25+FoxP3+ Treg (p=0.02) followed by a significant
increase in highly activated CD39+ Treg by 14 days (p < 0.0001). Gut bacterial alpha diversity (Shannon index) was signifi-
cantly lower in NORA patients compared to healthy subjects at baseline (p=0.04; wilcox-test). After butyrate supplementa-
tion, NORA alpha diversity increased to levels approaching those of healthy subjects, with a modest increase in
abundance of both Firmicutes and Bacteroidetes. LDA Effect Size analysis recapitulated previous studies where healthy
subjects had greater abundance of SCFA producing commensals compared to NORA.

Conclusion: In both health and new-onset RA, butyrate supplementation is associated with changes in human gut micro-
biota composition and in peripheral Treg abundance and markers of Treg activation. In preliminary analyses of this ongoing
prospective study, butyrate increased gut microbial diversity in NORA, suggesting that gut microbial composition may shift
towards a healthier level of diversity. As seen in murine models, butyrate also increased Treg in healthy subjects. We
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hypothesize that, in patients, butyrate will induce modifications in gut microbial communities that favor a regulatory adaptive
immune response that may ultimately lead to better clinical response.

Disclosure: R. Blank, None; A. Boix-Amoros, None; R. Nayak, None; A. Jimenez Hernandez, None; S. Catron,
None; Z. Uddin, None; E. Reilly, None; A. Patterson, None; P. Turnbaugh, None; J. Clemente, None; J. Scher, Jans-
sen, Pfizer, AbbVie, Sanofi, Novartis, UCB.
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Background/Purpose: Lifestyle factors have been associated with the development and progression of rheumatoid arthri-
tis. Interventions involving whole food plant-based diets (1-3), physical activity (4) or stress management (5) have shown
promising results for people with rheumatoid arthritis but were not yet evaluated in an integrated program. We therefore
aimed to determine the effect of a 16-week multidisciplinary lifestyle program on disease activity in patients with rheumatoid
arthritis with low to moderate disease activity.

Methods: In the “Plants for Joints” parallel-arm, assessor-blind randomized clinical trial, patients with rheumatoid arthritis
and a 28-joint Disease Activity Score [DAS28] score ≥ 2.6 and ≤ 5.1, were assigned to the “Plants for Joints” group or the
control group. The “Plants for Joints” group followed a lifestyle program based on a whole food plant-based diet, physical
activity, and stress management in addition to usual care. The control group received usual care. Medication was kept stable
three months before and during the trial. Secondary outcomes included anthropometric, and metabolic markers. An
intention-to-treat analysis with a linear mixed model, adjusted for baseline values was used to analyze between-group differ-
ences of continuous outcomes.

Results: Of 115 people screened, 83 were randomized and 77 completed the study. Participants were 92% female with a
mean (SD) age of 55 (12) and body mass index of 26 (4) kg/m2. After 16 weeks the “Plants for Joints” group had a mean
0.9-point greater improvement of the DAS28 versus the control group (95% CI 0.4 to 1.3; p < 0.0001) (Figure 1). Subgroup
analyses showed significant improvements in the seropositive as well as the seronegative subgroup, although the effect was
more profound in the seronegative group. Weight, fat mass, HbA1c, LDL and triglycerides also showed significant improve-
ments in the “Plants for Joints” versus control group, while blood glucose and HDL remained unchanged (Table 1). No seri-
ous adverse events occurred.

Conclusion: The 16-week “Plants for Joints” lifestyle program substantially decreased disease activity in people with rheu-
matoid arthritis with low to moderate disease activity.
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All values for the total group (n = 77), except the DAS28 for the seropositive and seronegative group. Seropositive subjects
are positive for rheumatoid factor [RF] or anti-citrullinated protein antibodies [ACPA], seronegative subjects are negative for
RF and ACPA. DAS28 = 28-joint disease activity score, ESR = erythrocyte sedimentation rate, patient’s self reported global
assessment of disease activity is based on a visual analogue scale (0-100 mm) with higher values indicating more disease
activity, EULAR Good Response = improvement DAS28 > 1.2 and DAS28 ≤ 3.2 (non-responders include responders
EULAR Moderate Response), CRP = C-reactive protein, DEXA = Dual-energy X-ray absorptiometry, SD = standard devia-
tion, CI = confidence interval, OR = odds ratio. (a) Odds ratio calculation based on logistic generalized estimating equation
(GEE) regression analysis of change between baseline and 16 weeks.

Change in disease activity score based on 28 joints (DAS28, primary outcome) for the total group (p < 0.0001) is presented
in the top panel with mean ± standard error. The panels below present the same for seropositive subjects (positive for rheu-
matoid factor [RF] and/or anti-citrullinated protein antibodies [ACPA], p < 0.01) and seronegative subjects (negative for RF
and ACPA, p < 0.01).

Disclosure: W. Walrabenstein, None; C. Wagenaar, None; M. van der Leeden, None; F. Turkstra, None; J. Twisk,
None; M. Boers, Novartis; H. van Middendorp, None; P. Weijs, None; D. van Schaardenburg, None.
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Background/Purpose: Rheumatoid arthritis (RA) treatment response is typically defined using clinician-reported scores
and patient global assessments of disease activity (PtGA), but patients may have a broader conceptualization of outcome,
including physical function (Health Assessment Questionnaire Disability Index: HAQ-DI), pain, and fatigue levels. Patient-
reported outcomes (PRO) play a crucial role that not only compliments clinical measures but also demonstrates
treatment-associated improvements in broader health status. This study explored the association between Clinical Disease
Activity Index (CDAI) responses to low disease activity (LDA) and remission (REM) and improvements in PtGA, pain, and
HAQ-DI in patients with moderate-to-severely active RA.
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Methods: Data from the Study to Accelerate Information of Molecular Signatures (AIMS), a clinical study of real-world longitu-
dinal data from patients with RAmanaged across a network of private and academic rheumatology practices in the contiguous
US were analyzed. Patient management in AIMS focuses on the utilization of a commercially available MSRC test. Adjusted
mean improvements in CDAI, PtGA, pain, and HAQ-DI from baseline to 6 months and percentages reporting scores ≥ mini-
mum clinically important differences (MCID, defined as improvement in PtGA and pain VAS ≥10 and HAQ-DI ≥0.22) were com-
pared. Generalized linear modeling was employed to assess the associations between PROs with CDAI responses adjusted
for baseline covariates such as age, gender, baseline CDAI, tender and swollen joint counts, PtGA, and HAQ-DI.

Results: A total of 471 patients were included; the mean age was 56.4 (SD=13.2) years, the mean baseline CDAI was
33 (SD= 16.3), 80% were female and 77% were TNFi-naïve (Table 1). At 6 months, improvements in all PROs in responders
were statistically significant. More patients achieving CDAI-LDA and REM reported improvements in PtGA ≥MCID (70% and
93%, respectively) than non-responders (47%, Table 2). PtGA, pain, and HAQ-DI improvements from baseline were signif-
icantly associated with CDAI-LDA responses (p<0.0001, Table 2). Specific distributions of mean PRO improvements by
CDAI-LDA and REM status are shown in Figure 1.

Conclusion: RA patients who achieved CDAI-LDA or REM reported lower impacts of disease, less pain, and improved
physical function. This study further underscores the importance of helping RA patients select the most effective therapy
to reach treat-to-target goals, an area where precision medicine can fill a large unmet need.
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Figure 1. PRO association with CDAI response status. Left panels: Boxplots showing distributions of PRO (PtGA, pain
score, HAQ-DI) score improvement according to CDAI status at 6 months. Sample size and least squares mean (lsmean)
are reported. Right panels: Bar charts showing percentage of patients reporting PRO (PtGA, pain, HAQ-DI) score improve-
ment ≥ clinically critical values according to CDAI status at 6 months, where critical values are defined as 10, 10, and 0.22 for
PtGA, pain score, and HAQ-DI, respectively.

Disclosure: V. Strand, AbbVie, Amgen, AstraZeneca, Bayer, Bristol-Myers Squibb(BMS), Boehringer-Ingelheim, Che-
mocentryx, Celltrion, Genentech/Roche, Gilead, GlaxoSmithKlein(GSK), Inmedix, Janssen, Kiniksa, Merck/MSD,
Novartis, Pfizer, Regeneron Pharmaceuticals, Rheos, R-Pharma, Samsung, Sandoz, Sanofi, Scipher, Setpoint,
Spherix, Aria, Bioventus, Blackrock, Equilium, Glenmark, Horizon, Kypha, Lilly, MiMedx, Sorrento, Tonix, Priovant;
E. Rusli, Scipher Medicine; L. Zhang, Scipher Medicine; C. Le-Short, Scipher Medicine Corporation; A. Arnaud, Sci-
pher Medicine; J. Withers, Scipher Medicine Corporation; S. Asgarian, Scipher Medicine.
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Background/Purpose: Guidelines suggest glucocorticoids (GC) should be used as bridge therapy in rheumatoid arthritis
(RA), but many patients are on chronic treatment, and the effects of withdrawal have not been studied extensively. The
2-year, double-blind GLORIA trial evaluated benefits and harms of low dose GC added to standard care (1). Senior RA
patients (≥ 65 years) were randomly assigned to prednisolone 5 mg/day or placebo. For this study we examined disease
activity, flares and signs of adrenal insufficiency after withdrawal of blinded trial medication.

Methods: After the final trial visit study medication was linearly tapered to zero in 3 months. Patients who successfully com-
pleted the trial and did not receive open-label GC during the 4 weeks after the final trial visit were included in this follow-up study.
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The primary outcome was change in DAS28 at 3-month follow-up compared to the final trial visit. Secondary outcomes
included the occurrence of disease flares (DAS28 increase > 0.6 or open-label GC between week 5 and 12 of the taper
phase) and signs of adrenal insufficiency, assessed by 9 items selected from the 57-symptom list from the MDHAQ ques-
tionnaire and hypotension (systolic RR < 90 or diastolic RR < 60). In a subset of patients, cortisol and ACTH were measured
in spot serum samples at the follow-up visit. Analysis of covariance and chi-square tests were used where appropriate, with
one-sided testing for the primary outcome.

Results: 278 participants completed the GLORIA study, 21 received GC within 4 weeks after the end of the trial, 58 had
missing data, leaving 199 patients. 34 patients received open label GC after 4 weeks and were excluded for the primary
analysis. In the remaining 165 patients (80 prednisolone, 85 placebo), mean (SD) DAS28 was higher on placebo: 3.14
(1.04) vs 2.92 (1.13) prednisolone at the final trial visit. After tapering, disease activity increased significantly (p=0.02) in the
prednisolone group to 3.18 (1.20) but was stable in placebo (3.14). The difference in the increase of DAS28 between the
groups was 0.21 (95%CL –0.01, p=0.06). 44 of 99 prednisolone patients flared on tapering vs 31 of 100 placebo, relative
risk 1.43 (95%CI 0.99; 2.07; p=0.07).

For signs of adrenal insufficiency, 60 prednisolone and 72 placebo patients were available (Table 1). Mean (SD) number of
signs for prednisolone was 1.1 (1.1) versus 0.9 (1.3) for placebo at final trial visit and 0.8 (1.2) versus 0.8 (1.0) at follow-up.
Difference in the change of the number of signs was –0.1 (95%CI –0.4;0.3; p=0.66). No differences were seen in ACTH or
cortisol levels: mean (SD) ACTH was 5.8 (4.1) in 23 prednisolone patients, and 5.1 (3.7) in 24 placebo patients; cortisol
310 (166) v 296 (113), cortisol/ACTH 67 (40) v 77 (54). Two prednisolone and one placebo patient had cortisol levels below
83. None developed clinical hypoadrenalism during further follow-up.

Conclusion: Tapering prednisolonemoderately increases disease activity to placebo levels (mean still at low disease activity levels)
and numerically increases the risk of flare without any evidence of adrenal insufficiency. This suggests that withdrawal of low dose
prednisolone is feasible after 2 years of administration.1. Boers M. ARD 2022; doi:10.1136/annrheumdis-2021-221957

Disclosure: A. Almayali, None; M. Boers, Novartis; L. Hartman, None; D. OPRIS-BELINSKI, AbbVie/Abbott, Pfizer,
Merck/MSD, Novartis, Eli Lilly, UCB, Ewo Pharma; R. Bos, None; M. Kok, None; J. Pereira da Silva, None; E. Griep,
None; R. Klaasen, None; C. Allaart, None; P. Baudoin, None; H. Raterman, AbbVie, Amgen, Celgene, Roche, San-
doz, Sanofi Genzyme, UCB; Z. Szekanecz, AbbVie, Eli Lilly, Novartis, Pfizer Inc, Roche, Sanofi, Gedeon Richter;
F. Buttgereit, Horizon Therapeutics, Roche, Abbvie, AstraZeneca, Gruenenthal, Mundipharma, Pfizer; P. MASARYK,
None; W. Lems, None; M. Cutolo, Bristol-Myers Squibb(BMS), Boehringer-Ingelheim, Amgen; M. ter Wee, None.

* Systolic RR < 90 or diastolic RR < 60 ** Mean (SD)
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Background/Purpose: Sustained targeted therapeutic outcome with biological therapy in real clinical conditions is not yet
achievable in a large proportion of rheumatoid arthritis (RA) patients. The composite indices assess the activity of RA, but
are also influenced by concomitant diseases and conditions.

To identify RA patients on biological therapy without therapeutic success for one year in the conditions of real clinical practice
and to evaluate the influence of cardiovascular risk factors.

Methods: A retrospective single-center study included РА patients from UMHAT “St. Marina” - Varna, Bulgaria, on biolog-
ical therapy. All available medical administrative databases were used.

Clinical and demographic data, the presence of hypertension (HTN), hypercholesterolemia (HCL), diabetes mellitus (DM) and
chronic steroid use were analyzed.

RA activity was assessed in each patient three times in twenty months, every six months. SDAI with generally accepted
activity thresholds was used. Favorable result was accepted at sustained 12 or 6 months or one-time LDA, unfavorable
result - without LDA even once in 12 months.

Descriptive statistics, Chi-square (for qualitative variables), independent T-test (for quantitative variables) and multinomial
logistic regression model were used to determine the influence of CVR factors on the twenty-month therapeutic outcome.
Significance level for p < 0.05 was used.

Results: Sustained LDA outcomes (6 and 12 months) and LDA at one point were found in 18.9%, 32.6% and 14.7% of
patients, respectively.

33.7% of patients did not achieve LDA even once in 12 months.

The same proportion of patients did not achieve LDA even once in IL6i and TNFi (32.9% vs. 34.3%, p > 0.05). Compared to
the combination with MTX, monotherapy was associated with significantly more patients who did not achieve LDA even
once with TNFi but not with IL6i. (50% vs 24.6%, p = 0.008; 45.5% vs 20.5%, p > 0.05 respectively).

The most common CVR is HTN (58.9%), followed by HCL (57.9%), steroid use (57.4%), smoking (30.5%), obesity (23.2%)
and DM (15.3%).
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More RA patients with CVR compared those without CVR did not achieve LDA even once in 12 months (smoking 53.4 % vs
25.0% p < 0.001; BMI > 30 kg / m2 50.0% vs 28.8% p = 0.009; HTN 47.3% vs 14.1% p < 0.001; HCL 40.0% vs 25%
p = 0.031; DM 72.2% vs 26.7% p < 0.001).

RA patients with DM, HTN or smokers are significantly more likely not to be in the LDA even once for 12 months than to be in
a sustained 12-month LDA, regardless of the type of biologic therapy (OR = 10.6 95% CI 2.1-52.2; 6.5, 95% CI 2.5-16.9;
2.5, 95% CI 1.0-6.4, respectively)

Obese RA patients are significantly more likely not to be in the LDA even once for 12 months than to be in a sustained
12-month LDA in TNFi treatment (OR 4.5 95% CI 1.2-18.1), but not in IL6i treatment.

The use of steroids as well as HCL as CVR factors were not combined with a different chance of RA patients for 12-month
therapeutic outcome.

Conclusion:More than a third of RA patients do not achieve the therapeutic goal in real life, regardless of biological therapy.
The presence of certain CVR factors adversely affects the therapeutic outcome. Choosing the right biological medicine could
be a step forward in solving the problem.

Disclosure: T. Shivacheva, None.
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Background/Purpose: In patients treated with biologics, vaccination against influenza is recommended. However, vacci-
nation coverage remains very low. The use of automatic digital reminders is an attractive option for increasing vaccination
coverage without using medical/paramedical time. We aimed to evaluate the effectiveness of SMS and email reminders of
seasonal influenza vaccination in RA patients on biologics

3943



Methods: Between Sept 2016 and Jan 2022, the multicentric French ART registry (NCT03062865) recruited ~1500 RA
patients initiating an anti-TNF in 59 centers. At inclusion, patients were proposed to participate in an e-cohort to complete
monthly online questionnaires.

We designed a nested randomized controlled trial (RCT) within ART’s e-cohort (NCT05220423). In October 2021 (start of
influenza vaccination campaign), patients who actively participated to the e-cohort (n=446) were randomized to receive
(n=224) or not (n=222) email and SMS reminders on the importance of influenza vaccination . In March 2022, they received
a questionnaire (and, in case of non-response, sms) about their influenza vaccination during the 2021-2022 campaign. Pri-
mary endpoint was the vaccination rate. Missing data were handled by multiple imputation.

Results: Among the 446 randomized patients, 233 completed the full influenza questionnaire and 92 patients only reported
their 2021-2022 influenza vaccinal status. Non-responders (n=121) were younger, more likely to be non-worker or student,
and less likely to have their vaccinal status up to date at the inclusion in the registry.

Vaccination rate was 116/158 (73%) in the reminders group and 105/167 (63%) in the no-reminder group. After handling
missing data by multiple imputation, the RR of vaccination in the reminders group was 1.07, 95%CI [0.95-1.22] as com-
pared to no-reminders group.

Flow chart of the randomized controlled trial
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In June 2020, 169 patients responded to a questionnaire about their influenza vaccination status during 2019-2020 cam-
paign (before COVID pandemic); 118 (70%) reported having been vaccinated against influenza. Among patients who com-
pleted the 2 surveys, the rate of vaccination did not differ between 2020 and 2022 questionnaires (99/137 (72%) vs 99/137
(72%), p=1.00).

Characteristics of the 446 RA patients randomized to receive or not reminders on importance of influenza seasonal vaccination in the ART e-cohort
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Among the 233 patients who fully completed the 2022 questionnaire, 144 (85%) declared that COVID pandemic had not
impacted their attitude regarding influenza vaccination. They reported being vaccinated mainly for self-protection (77%) or
protection of their relatives (32%). Main reasons of non-vaccination were prioritization of COVID-19 vaccine in 33% or no fear
of influenza infection in 25%. Fear of side effects or non-confidence in vaccines were only marginally reported (6 and 8%).
Also, 221 (95%) were vaccinated against COVID19.

Conclusion: In RA patients treated with biologics and adherent to monthly online questionnaires, SMS/email reminders of
importance of influenza vaccination, only modestly, but not significantly, increased vaccination coverage. However, popula-
tion included in this RCT (reminders or not) had one of the highest reported rates of influenza vaccination. COVID pandemic/
vaccinal campaign did not impact RA patient habits regarding influenza vaccination.

Disclosure: R. Seror, GlaxoSmithKlein(GSK), Boehringer-Ingelheim, Janssen, Novartis, Amgen; G. Baron, None;
S. Miconnet, None; R. Belkhir, None;M. Soubrier, None; p. thevenot, None; a. basch, AbbVie/Abbott, Bristol-Myers
Squibb(BMS), Sanofi, Pfizer, Novartis, MSD, Medac, Eli Lilly, Janssen, Celgene; M. Truchetet, AbbVie/Abbott, Pfizer,
Eli Lilly, Galapados; P. Claudepierre, AbbVie/Abbott, MSD, UCB, Pfizer, Lilly, Novartis, Janssen, Galapagos, Amegn,
biogen; E. Dernis, AbbVie/Abbott, Amgen, Bristol-Myers Squibb(BMS), Janssen, Nordic Pharma France, Novartis,
UCB; H. Marotte, AbbVie/Abbott, Amgen, Biogen, Bristol-Myers Squibb(BMS), CellTrion HealthCare, Fresenius Kabi,
HealthCare, Janssen, Eli Lilly, Nordic Pharma, Novartis, Medac, Pfizer, Merck/MSD, Galapagos, UCB; R. Flipo, Abb-
Vie/Abbott, Bristol-Myers Squibb(BMS), Eli Lilly, Merck/MSD, Pfizer, Roche, Sanofi; O. Brocq, None; J. Morel, None;
C. SALLIOT, None; B. Fautrel, Pfizer, Novartis, Roche, Sanofi-Aventis, SOBI, UCB; A. Saraux, None; C. LESKE,
None; N. Hamamouche, None; T. schaeverbeke, None; X. Mariette, AstraZeneca, Bristol Myers Squibb, Galapagos,
GSK, Novartis, Pfizer; A. Ruyssen-Witrand, Pfizer, AbbVie/Abbott, Novartis, Eli Lilly, Janssen, Bristol-Myers
Squibb(BMS), galapagos, fresenius kabi, Merck/MSD, UCB, Pfizer, Roche, Sanofi; P. Ravaud, None.
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Background/Purpose: Combination of IFN-stimulated genes known as IFN signature, helps to predict disease activity and
treatment response in several autoimmune diseases, including rheumatoid arthritis (RA). Response to persistent IFNg stim-
ulation demands metabolic adaptation of a cell by switching glucose metabolism from the tricarboxylic acid cycle (TCA) to
the pentose phosphate pathway (PPP) that dramatically increases glucose intake. Fructose-2,6-biphosphatase 3 coded
by PFKFB3, is the rate-limiting regulator of glucose metabolism suppressed in leukocytes of RA patients.
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Objectives. To study effect of anti-rheumatic treatment on the cellular energy metabolism of CD14+ mononuclear cells and
its connection to the CD14+ cell phenotype and IFNg signaling.

Methods: Blood CD14+ cells were sorted from the randomly recruited 59 RA patients (mean age 59.6y, DD 13.8y), acti-
vated with LPS for 2h and submitted to RNA sequencing (RNAseq, IluminaNextseq). By actual DMARD treatment, the
patients were divided into those who had no DMARDs (n=9), methotrexate±biologics (MTX, n=26) and JAK-inhibitors
(JAKi, n=24). Differentially expressed genes (DEGs) between the groups were identified by DESeq2 (Bioconductor package,
R-studio). IFN signature genes (ISG)(1) were analyzed in relation to the transcriptomic profile behind the cellular energy
metabolism and DMARD treatment.

Results: Treatment with MTX and JAKi made a significant and opposing contribution to the transcriptomic of energy metab-
olism in CD14+ cells. MTX-treated patients had significantly higher levels of PFKFB3 (p=0.042) and PGAM1 compared to
those with no DMARDs, which reverted aerobic glycolysis by increasing expression of the pyruvate dehydrogenase complex
proteins PDHA1, PHDX and PDK3 and decreasing PPP enzymes PGLS, RPIA and TKT. In contrast, JAKi-treated patients
had suppressed PFKFB3 compared to MTX-treated (p=1.32e-8). This significantly activated glycolysis downstream of
PFKFB3 and shunted it into PPP by significantly inducing expression of G6PD, PGLS, and glucose transporter SLC2A1.

These differences in glucose metabolism were linked to divergent phenotype of CD14+ cells being short-lived CD14intCD11-
chi cells and IL6 producing in MTX-treated patients and long-lived mature CD14hiCD11bhiCX3CR1hi cells and IFNg produc-
ing in JAKi-treated patients. CD14+ cells of JAKi-treated patients expressed low levels of STAT1 and ISGs compared to
MTX-treated patients.

Conclusion: DMARD treatment has divergent effect on glycolysis of CD14+ cells, acting through modulation of PFKFB3.
This has a significant impact on the phenotype of CD14+ cells and their inflammatory ability.

Disclosure: M. Erlandsson, None; K. Andersson, None; S. Töyrä Silfverswärd, None; R. pullerits, None;
M. Bokarewa, None.
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Background/Purpose: Current NICE guidance for rheumatoid arthritis (RA) states that glucocorticoids may be used for
bridging therapy and to rapidly decrease inflammation in acute flares1. However, the recommended route and dose is not
specified. Variation has been observed in use of steroids in early RA2. Glucocorticoids are associated with adverse events
that can be severe, leading to a strong recommendation by the American College of Rheumatology to avoid long term
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use3. It is therefore key to assess efficacy of available routes and doses of glucocorticoids to weigh against these risks. We
performed a systematic review to assess efficacy of corticosteroids in early RA.

Methods: MEDLINE, Embase, Web of Science and Cochrane Central were searched. Papers included were full text, English
language, randomised controlled trials that fulfilled the PICO criteria. The population was defined as adults with early RA with
onset < 2 years, the intervention corticosteroids of any route or dose, the comparator conventional DMARDs or placebo,
and the primary outcome remission. Functional improvement and X ray progression were considered as secondary outcomes.
Screening of results and extracted data was carried out by both reviewers using Rayyan. During data extraction, outcomes
were rounded to timepoints of 3, 6 and 12 months, and steroid doses were stratified into low (up to 10mg/day prednisolone
or equivalent), medium (15-30mg) and high ( >30mg). Meta-analyses were carried out in RevMan 5.4 when 3 or more studies
measured the same outcome at the same dose and route. Quality was assessed using the CASP checklist.

Figure 1: PRISMA flow diagram outlining study selection
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Results: 286 records were available for screening, of which 21 met all inclusion criteria. Three papers measured DAS28 remis-
sion rate at 1 year, comparing DMARDs only to DMARDs plus low dose oral steroids (Figure 2A). Low dose steroids + DMARDs
were superior to DMARDs alone with odds ratio (OR) of 1.73 (95% CI 1.25, 2.39) with a number needed to treat of 7.9.

Meta-analyses were also possible for HAQ at 1 year (Fig 2B), and mean DAS28 at 1 year (Fig 2C), comparing DMARDs alone
to DMARDs plus low dose steroids. Both analyses suggested a potential benefit of steroids; for HAQ scores the standar-
dised mean difference (SMD) was -0.69 (95% CI -1.66, 0.29), and for DAS28 the SMD was -0.36 (95% CI -0.58, -0.15).
There was insufficient data to allow meta-analyses at earlier timepoints.

Limited data were available for imaging outcomes at 6-12 months, or comparison between doses and routes and meta-
analysis could not be performed. Meta-analyses were not possible for adverse effects; individual studies did not state obvi-
ous differences between treatment groups.

Conclusion: At 1 year, DAS28 remission is more likely if low dose steroids are used. Due to a lack of available data, non-oral
routes/higher doses and X ray progression could not be analysed. Studies were not designed to detect differences in
adverse events. This highlights the need for further clinical research into steroid efficacy in early RA.

References:

1. NICE Rheumatoid arthritis in adults: management. https://www.nice.org.uk/guidance/ng100/chapter/
Recommendations
2. Yates et al Rheumatology 2020;59:2035-42
3. Fraenkel et al Arthritis Care & Research 2021;73:924-39

Disclosure: L. Parker, None; N. Gullick, AbbVie/Abbott, Eli Lilly, Janssen, Novartis, UCB.

Figure 2: Forest plots for A Achievement of DAS28 remission B reduction in HAQ C Reduction in DAS28
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Background/Purpose: To clarify the current status and issues concerning treatment in the early stage of onset in patients
with elderly-onset rheumatoid arthritis (RA) in Japan.

Methods: From the 16,086 patients with RA registered in the nationwide RA database “NinJa” (National Database of Rheu-
matic Diseases in Japan) in 2019, cases with onset of less than 2 years were extracted. Furthermore, these patients were
divided into the following 3 groups according to the age of onset; G1 group (< 65 years old, n=464), G2 group (65-74 years
old, n=245), and G3 group (≧75 years old, n=255), respectively. Among 3 groups, the differences in disease activity and
treatment content were compared. Additionally, these were also compared by the differences in the attending doctor (inter-
nist vs orthopedist).

Results: The median value [IQR] of SDAI (5.2 [2.1-11.0] in G1, 5.0 [1.7-10.3] in G2, and 5.2 [1.9-11.3] in G3) and the remis-
sion rate by SDAI (38.4%, 38.8%, and 37.6%) were not significantly different among 3 groups. However, the usage rate of
MTX (70.0%, 60.0%, and 38.8%) and the mean dosage (mg/w) of MTX (9.1, 8.5, and 7.6) decreased and that of csDMARDs
other than MTX (15.7%, 21.2%, and 41.2%) increased as the group changed from G1 to G3. The proportion of patients
using multiple DMARDs (including b/tsDMARDs) was not significantly different among 3 groups (30.2%, 26.1%, and
28.7%). The usage rate of b/tsDMARDs (12.7%, 10.6%, and 14.1%) was not different, but that of bDMARDs (9.3%、

6.1%、11.4%) was significantly higher in G3 compared to G2. Especially, the selection rate of nonTNFi/(b/tsDMARDs)
was high in G3 (28.8%, 34.6%, and 47.2%). The usage rate of steroids (23.5%, 33.1%, and 43.5%) increased in the
G1 ! G3 group, but NSAIDs decreased (41.2%, 32.7%, and 29.8%), inversely.

There were no differences in the remission rate between patients treated by orthopedist (n=108) (39.3%, 40.9%, and 41.7%)
and those treated by internist (n=808) (39.7%, 41.3%, and 38.3%). However, the usage rates of MTX were higher (78.7% vs
70.3%, 77.3% vs 60.5%, and 48.0% vs 39.3%) and those of steroid were lower (24.6% vs 23.8%, 13.6% vs 34.0%, and
32.0% vs 39.7%) in patients treated by orthopedist. The usage rate of b/tsDMARDs in G3 was lower in patients treated
by orthopedist than those by internist (4.0% vs 15.9%).

Conclusion: In the early stage of onset, elderly-onset RA patients achieved comparable disease activity control and remis-
sion rate to younger-onset RA patients. However, there was a large difference in the treatment content, and the usage rate of
steroids was particularly high in elderly-onset RA patients. The pros and cons of achieving steroid-dependent remission in
elderly-onset RA patients need to be investigated. In Japan, orthopedists also treat RA patients with drugs, but compared
to internists, they treated less frequently difficult-to-treat cases in which MTX could not be used and steroid dependence
was high.
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Background/Purpose: Substantial numbers of patients with RA receiving advanced therapies including biologics, biosimi-
lars, and Janus kinase inhibitors do not achieve ACR50 responses and lack of response has been associated with higher

3951



3952



healthcare resource utilization (HCRU) and economic burden; however, such data for patients with RA in Japan are limited.
This study compared HCRU and direct cost burden between patients with RA who responded (responders) or did not
respond (non-responders) to advanced therapies.

Methods: This retrospective study included data from the Medical Data Vision claims database between April 2018 and
September 2020. Patients who initiated ≥1 advanced therapy between October 2018 and September 2019 (index date
was the date of initiation) and had ≥1 RA diagnosis claim during the 6-month pre-index period, ≥2 RA diagnosis claims at
any time, and 12 months of follow-up, were included. Non-responders and responders to advanced therapies were identi-
fied using a validated algorithm developed by Curtis et al.1 A sensitivity analysis allowing a lower cutoff for adherence
(Medical Possession Ratio ≥50%) was also carried out. HCRU and all-cause and RA-related direct medical, emergency
department (ED), laboratory, and pharmacy costs, were compared between the groups. Costs were converted to 2019 ¥
and compared between groups. Multivariable analyses using negative binomial regression or generalized linear models were
used to determine the risks of HCRU or cost; adjusted incidence rate ratios (IRR) and 95% confidence intervals (CI) are
reported.

Results: Of the 2446 patients meeting eligibility criteria, 74% (1817) vs 26% (629) were categorized as non-responders and
responders, respectively. The risk (IRR [95% CI]) of a greater number of days of hospitalization (1.8 [1.2, 2.6]), ED visits (2.5
[1.5, 4.2]), and prescription fills (1.1 [1.1, 1.2]) was 80%, 150%, and 10% higher, respectively, among non-responders vs
responders (Figure 1). Mean all-cause inpatient (¥301,974 vs ¥168,922) and outpatient (¥228,921 vs ¥188,087) medical
costs were higher for non-responders vs responders, contributing to 40% higher all-cause total medical costs (1.4 [1.3,
1.6]); a similar trend was observed for RA-related medical costs. Mean all-cause laboratory costs (¥166,892 vs ¥145,601)
were lower among non-responders vs responders (1.1 [1.1, 1.2]); RA-related laboratory costs were similar between groups
(1.0 [1.0, 1.1]) All-cause pharmacy costs were similar between groups (1.0 [0.9, 1.0]), while RA-related pharmacy costs were
numerically higher in responders vs non-responders (1.0 [0.9, 1.0])) (Figure 2). Results from the sensitivity analysis allowing
for lower adherence were similar to the results of the main analysis.

Conclusion: Non-responders to advanced therapies in Japan, had greater HCRU and economic burden vs responders,
including higher all-cause and RA-related direct medical costs over 12 months, suggesting a need for more effective thera-
pies for patients with RA.1. Curtis JR, et al. Arthritis Res Ther. 2011;13(5):R155. doi:10.1186/ar3471
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Background/Purpose: The effect of antirheumatic drugs on the development of lymphoproliferative disorders (LPDs) in
rheumatoid arthritis (RA) patients remains unclear. The current study aimed to characterize the clinicopathological features
of LPDs in RA patients (RA-LPD) based on the recent advancement in antirheumatic drugs.

Methods: In this multicenter collaborative study across 48 hospitals in Japan, RA patients who also developed LPDs and
visited the hospitals between January 1999 and March 2021 were retrospectively analyzed. The study also enrolled consec-
utive non-RA patients who developed LPDs (sporadic LPD) for comparative analysis. Significant differences were evaluated
using Fisher’s exact test, Mann-Whitney U-test, and log-rank test, and multivariate analysis was performed using logistic
regression analysis and Cox-proportional hazard’s models. Statistical significance was set up at p< 0.05.
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Results: A total of 752 RA-LPD patients and 770 sporadic-LPD patients were included. We observed statistically significant
differences between the clinicopathological features (such as female dominance, increase CRP and LDH levels, and
increased EBER-1 positivity) of RA-LPD and sporadic LPD patients. Subtype analysis of the primary sites or histology
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indicated that the frequencies of LPD-associated immunosuppressive conditions, such as Hodgkin lymphoma (HL), poly-
morphic LPD (P-LPD), significantly increased. Furthermore, RA-LPD patients were analyzed based on the antirheumatic
drug administered before the onset of LPD, and the clinicopathological characteristics differed between the naïve and meth-
otrexate (MTX)-only groups , the MTX-only and MTX plus tacrolimus (TAC) groups, the MTX-only and the monoclonaltumor
necrosis factor inhibitor (mTNFi) groups, and the MTX-only and soluble TNFi (sTNFi) groups, respectively (Figure 1, Table 1),
as follows.

1) Naïve group vs MTX-only group: The MTX-only group showed significantly higher EBER-1 positivity, increased oral cavity
origin, and decreased orbit origin, stomach origins and MALToma histologic subtype.

2) MTX-only vs MTX plus TAC group: The MTX plus TAC group showed a significant increase in the frequency of pharynx
origin and ALCL histologic subtype and a decrease in the frequency of of lung origin.

3) MTX-only vs MTX plus mTNFi group: The MTX plus mTNFi group showed a significantly higher frequency of EBER-1 pos-
itivity. A high frequency of HL-like lesion was observed in both groups.

4) MTX-only vs MTX plus sTNFi group: Higher frequencies of submandibular gland origin, MALToma and HL-like lesion were
observed in the MTX plus sTNF (ETN) group.

When the clinicopathological features of RA-LPD patients were compared between the 1999 to 2009 and 2010 to 2021
periods, immunosuppressive markers such as P-LPD and EBER-1 positivity rates showed an increase in the 2010 to
2021 period (Figure 2). Thus, the clinicopathological characteristics of RA-LPD appear to change over time.

Figure 1: Clinicopathological difference in RA-LPD based on the antirheumatic drugs usedRA-LPD, lymphoproliferative disorders in rheumatoid
arthritis
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RA-LPD, lymphoproliferative disorders in rheumatoid arthritis

Conclusion: In conclusion, the recent advancement of antirheumatic drugs have influenced the clinicopathological features
of RA-LPD. The disease appears to shift from being disease-related to therapy-related.

Disclosure: Y. Hoshida, None; A. Tsujii, None; S. Ohshima, None; Y. Saeki, None; M. Yagita, None; T. Miyamura,
None; M. Katayama, None; Y. Hiramatsu, None; H. Oshima, None; T. Murayama, None; S. Higa, None; F. Hirano,
None; K. Ichikawa, None; N. Chiba, None; T. Sugiyama, None; A. Ihata, None; A. Mitsuo, None; H. Tsutani, None;
K. Takahi, None; A. Okamoto, None; S. Yoshizawa, None; Y. Suenaga, None; S. Mori, None; S. Nagakura, None;
N. Yoshikawa, None; A. Ueda, None; S. Nagaoka, None; K. Setoguchi, None; S. Sugii, None; A. Abe, None;
T. Sugaya, None; M. Koseto, None; Y. Kunugiza, None; N. Iizuka, None; R. Yoshihara, None; T. Fujisaki, None;
H. Sugahara, None; I. Saito, None; K. Kuraoka, None; N. Teramoto, None; M. Ito, None; K. Taguchi, None;
Y. Minami, None; S. Naito, None; M. Nomoto, None; K. Saito, None; K. Matsui, None; Y. Tomita, None;
H. Furukawa, None; S. Tohma, Pfizer, Mitsubishi-Tanabe Pharma, Daiichi Sankyo, Chugai Pharmaceutical, AbbVie/
Abbott, Ono Pharmaceutical, Takeda Pharmaceutical, Astellas Pharm, Ayumi Pharmaceutical, QIAGEN K.K, Asahi
Kasei Pharma.

Figure 2: Comparison of the clinicopathological difference in RA-LPD between the 2000s and the 2010s.
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Having Inadequate Response to Conventional/Biological DMARDs
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Background/Purpose: Dazodalibep (DAZ), a non-antibody biologic antagonist of CD40L, led to higher/durable response
rates vs. placebo (PBO) in a double-blind, Phase 1b trial of patients (pts) with active RA (1). We continued assessment of
DAZ in a Phase 2 study of safety, efficacy, and response duration of 4 dosing regimens of DAZ in pts with RA.

Methods: This double-blind study (NCT04163991) included adult pts with active moderate-severe RA (DAS28-CRP > 3.2,
≥ 4 tender and ≥ 4 swollen joints), positive for serum RF and/or ACPA with inadequate response to MTX, conventional/
biological DMARDs or anti-TNFα, with no prior treatment with B-cell depleting agents. Pts were randomized equally to
5 cohorts to receive 4 infusions of DAZ or PBO (in 2, 3 and 4, PBO was given on dosing days when DAZ was not
administered):
1: DAZ 1500 mg IV Q2Wx3, last dose 4W after
2: DAZ 1500 mg IV Q8Wx2
3: DAZ 3000 mg IV Q8Wx2
4: DAZ 3000 mg IVx1
5: PBO IV Q2Wx3, last dose 4W after

The primary endpoint (EP) was the change from baseline (BL) in DAS28-CRP at Day (d) 113. Secondary EPs included pro-
portion with clinical remission (CR) by DAS28-CRP < 2.6 at d113, time-to-rescue medication, change from BL in RF/ACPAs
at d113, treatment-emergent adverse events (AE), serious AE (SAE) and AE of special interest (AESI). Pts were followed
until d309.

Results: A total of 78 pts were randomized and received study medication, with 73 (94%) having completed treatment and
65 (83%) having completed the study follow-up to d309. At BL, the mean (SD) age was 56 (13) yrs, and 80% were female.
Demographics/disease characteristics were generally similar across arms, except for RF+ proportion and mean CRP. Signif-
icant reductions in DAS28-CRP were observed at all doses of active drug at d113 vs. PBO (table). Significant reductions
were also observed at all doses at d309; in cohort 3, significant reduction was observed at all post-dose timepoints after
d113 (figure). RF levels decreased significantly vs. PBO starting d57 to d113 (p≤0.0035) for all doses. There was a similar
trend with ACPA levels that was significant in cohorts 1 and 4. DAS28-CRP CR rates were low and similar in all groups,
but fewer DAZ pts had high disease activity (DAS28-CRP >5.1) at d113. Few patients received rescue medication (none
before d113), and time-to-rescue medication did not differ between DAZ and PBO.
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Table: Baseline, Efficacy and Safety Data

Figure: Adjusted Mean Change from Baseline in DAS28-CRP Score Through End of Study (d309)
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The % of pts with ≥1AE was higher with DAZ vs. PBO (74% vs. 63%). There were 4 SAEs in 3 pts in DAZ groups vs. 0 in
PBO: 1 nephrolithiasis, 1 COVID-19 infection, and 1 pt hospitalized for COVID-19 who died from unknown cause 2d after
discharge (232d after last dose); all SAEs were deemed by investigators to be unrelated to study drug. In total, 11/62
(18%) vs. 4/16 (25%) pts had ≥1AE deemed related to DAZ and PBO, respectively.

Conclusion: DAZ reduced DAS28-CRP and RF significantly vs. PBO at d113 in all dose regimens. Safety and tolerability
were consistent with previous observations. Treatment effects at d113 and the prolonged duration of responses support
the possibility of long dosing intervals.

References:1. Karnell JL, Albulescu M, Drabic S, Wang L, Moate R, Baca M, et al. A CD40L-targeting protein reduces
autoantibodies and improves disease activity in patients with autoimmunity. Sci Transl Med. 2019;11(489).

Disclosure: A. Kivitz, Amgen, Boehringer-Ingelheim, Janssen, Gilead, GlaxoSmithKlein (GSK), Novartis, Pfizer, Sanofi,
Flexion, Eli Lilly, Genentech, UCB, AbbVie, Merck, ECOR1 CAPITAL, LLC, Chemocentryx, Regenerson, Grunenthal,
Bendcare, Horizon; L. Wang, Horizon Therapeutics; I. Alevizos, Horizon Therapeutics;M. Gunsior, Horizon Therapeu-
tics; J. Falloon, Horizon Therapeutics, Horizon Therapeutics; G. Illei, Horizon Therapeutics.
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Background/Purpose: Elderly patients with rheumatoid arthritis (RA) tend to have a higher risk for drug-related adverse
events (AEs) than younger patients, and the effectiveness and safety of the treat-to-target (T2T) approach for patients with
elderly-onset RA (EORA) are unclear. We have conducted a prospective cohort study, and reported that the three-year
achievement rates of simplified disease activity index (SDAI) remission and health assessment questionnaire disability index
(HAQ-DI) ≤ 0.5 were significantly higher in EORA patients adhering to T2T than those not adhering to T2T (1). Furthermore,
multivariable analysis showed chronic lung diseases (CLD) at baseline were associated with increased SDAI after implemen-
tation of T2T (2) and serious AEs (SAEs) within the first three years (1). In this study, we evaluated the five-year effectiveness
and safety of the T2T strategy in patients with EORA and CLD at baseline.

Methods: Patients who were methotrexate (MTX)-naïve EORA and had moderate-to-high disease activity based on a
28-joint disease activity score using erythrocyte sedimentation rate were registered in the study from 2008 to 2015. Patients
with poor prognostic factors started MTX, while tacrolimus was started in patients who had difficulty receiving MTX due to
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interstitial lung disease (ILD). Glucocorticoids (GCs) were started at the discretion of an attending physician. If patients did
not achieve low disease activity at Week 24 or later, a tumor necrosis factor inhibitor (TNFi) was started. If the first TNFi
was ineffective, it was switched to another biological disease-modifying antirheumatic drug (bDMARD). The primary out-
comes were a proportion of patients achieving SDAI remission and HAQ-DI ≤0.5 at Year 5 by non-responder imputation
(NRI). Secondary outcomes were a proportion of patients with drop-out and SAEs at Year 5. Drop-out was defined as
lost-to-follow-up or deterioration of RA-associated extra-articular disease or other rheumatic disease requiring moderate
to high dose GC. SAEs included adverse events requiring hospitalization and death.

Results: Among 197 patients with EORA, 47 patients had CLD (ILD, n=31; airway disease, n=12; emphysema, n=11;
others, n=2) (Table 1). The proportion of MTX use at baseline was significantly lower in patients with CLD than those without,
but there was no significant difference between the groups at Year 5. The proportion of bDMARDs use was higher in patients
with CLD than those without at Year 5 (Table 1). There was no significant difference between the groups in SDAI remission
and HAQ-DI ≤ 0.5 at Year 5 (Table 1). The drop-out rate at Year 5 was not significantly different between the two groups. The
cumulative probability of SAEs was 73.6% and 36.6% in those with and without CLD, respectively (p < 0.001).

Conclusion: EORA patients with CLD at baseline had a higher probability of SAEs, but the long-term treatment outcomes
were not different between the two groups. T2T is effective and tolerated even among high-risk patients with EORA
and CLD.
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Background/Purpose: Up to 80% of RA patients use glucocorticoids (GC) at some time in their illness. Current ACR guide-
lines note that difficulty tapering GC promotes chronic use despite an unfavorable toxicity profile, and recommend escalating
DMARDs over GC continuation to maintain low disease activity or remission (LDA). In the recent Steroid EliMination In RA
(SEMIRA) trial, 65% of RA patients in LDA on stable biologic therapy successfully tapered GCs. We aimed to evaluate
real-world rates of GC tapering among similar patients enrolled in the VA Rheumatoid Arthritis (VARA) registry.

Methods: We linked the VARA registry, a multicenter prospective cohort of US Veterans with RA, to national VA pharmacy
claims from 2003-2022 to identify chronic GC users who achieved LDA after starting a new biologic or targeted synthetic
DMARD (b/tsDMARD) (Fig. 1). We defined index date as the first recorded LDA occurring 60-180 days after the first fill of
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the b/tsDMARD fill. We conceived of “chronic GC users” as patients on GC before b/tsDMARD initiation, who continued
them until they achieved LDA. Our algorithm defining chronic GC use is outlined in Table 1. Our primary outcome, assessed
at Day 180, required a) 50% reduction in 30-day averaged GC dose compared to index date; b) 30-day averaged GC dose
≤5mg/day. Our secondary outcome was GC discontinuation, defined as 30-day averaged GC dose of 0mg/day at both Day
180 and Day 210. We used univariate statistics to compare patient characteristics across a) all meeting inclusion criteria; b)
those achieving the primary outcome; c) those not achieving the primary outcome.

Results: Of 3,216 VARA participants, 100 b/tsDMARD courses among 95 patients (3%) met inclusion criteria and were
evaluated (Table 2). Of these, 54 courses met the primary outcome, and 33 resulted in GC discontinuation. Table 2 presents
patient characteristics by course. Cohort demographics reflect those of the larger VARA population. The b/tsDMARD was a
TNF inhibitor in 62% of cases. Common background DMARDs included MTX (40%), HCQ (39%), SSZ (14%) and LEF (14%);
46% of patients were on ≥2 conventional synthetic DMARDs (csDMARDs) at b/tsDMARD start. Mean prednisone dose at

Table 1: Data attrition table

Figure 1: Schematic of study design.
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b/tsDMARD start was 8.5mg. Mean time from b/tsDMARD start to LDA was 131 days. Female sex, positive RF, enrollment
ESR, use of more csDMARDs at b/tsDMARD start, shorter time from b/tsDMARD start to index date, and higher GC dose
30 days before index date were positively associated with the primary outcome (Table 2).

Conclusion: In a real-world population of chronic GC users achieving LDA after starting a new b/tsDMARD for RA, 54% of
courses achieved a 50% reduction in average GC dose, and 33% achieved discontinuation. While only a limited number of
registry patients met inclusion criteria, our findings are consistent with prior observational data, and with the SEMIRA trial
results. Concurrent use of background csDMARDs, enrollment ESR, and GC dose 30 days prior to LDA were associated
with the primary outcome, while type of b/tsDMARD initiated, and GC dose prior to b/tsDMARD start were not. Future work
will validate the claims-based definitions used to assess GC use and tapering, and evaluate claims and registry-based pre-
dictors of successful and unsuccessful GC tapering.

Disclosure: B. Wallace, None; B. England, Boehringer-Ingelheim; J. Baker, Bristol-Myers Squibb(BMS), RediTrex,
Pfizer; G. Kunkel, None; T. Braaten, Gilead; J. Rojas, None; A. Petro, None; P. Roul, None; T. Mikuls, Gilead Sci-
ences, Bristol-Myers Squibb, Horizon, Sanofi, Pfizer Inc; B. Sauer, None; G. Cannon, None.

Table 2: Cohort characteristics stratified by achievement of primary outcome.
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Radiographic Progression: A Longitudinal Analysis in BIODAM
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Background/Purpose: A Treat-to-Target approach (T2T) is broadly considered to lead to better clinical outcomes and rec-
ommended in patients with RA. However, very few studies have analyzed the effect of T2T on radiographic progression, and
any such studies have provided inconsistent results. Our aim was to investigate whether meticulously following a treat-to-
target (T2T)-strategy in daily clinical practice leads to lower radiographic progression in RA.

Methods: Patients from the multicenter RA-BIODAM cohort with ≥2 consecutive visits with radiographs available were
included. In RA-BIODAM patients were enrolled as they were initiating a new csDMARD/bDMARD treatment were
followed-up with the intention to benchmark and intensify treatment. The primary outcome of this analysis was the change
in Sharp-van der Heijde score (SvdH, 0-448), assessed every 6 months, using average scores from 2 readers (scores with
known chronological order). Following a DAS44-T2T remission strategy, which was defined at each 3-month visit, was the
main variable of interest. Patients were categorized based on the proportion of visits in which T2T was followed according
to our definition: very low (≤40% of the visits, low ( >40%, < 62.5%), high (≥62.5%, ≤75%) and very high ( >75%). Radio-
graphic progression at 2 years was visualized across groups by cumulative probability plots. Per 3-month interval T2T could
be followed zero, one or two times (in a total of 2 visits). Associations between the number of visits with T2T in an interval and
radiographic progression, both in the same and in the subsequent 6-month interval, were analysed by generalised estimat-
ing equations, adjusted for age, gender, disease duration and country.

Results: In total, 511 patients were included (mean (SD) age: 56 (13) years; 76% female). After 2 years, patients showed on
average 2.2 (4.1) units progression (median:1 unit). Mean (SD) 2-year progression was not significantly different across cat-
egories of T2T: very low: 2.1 (2.7)-units; low: 2.8 (6.0); high: 2.4 (4.5), very high: 1.6 (2.2) (Figure). Meticulously following-up
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T2T in a 3-month interval neither reduced progression in the same 6-month interval (parameter estimates (for yes vs no):
+0.15 units (95%CI: -0.04 to 0.33) for 2 vs 0 visits; and +0.08 units (-0.06;0.22) for 1 vs 0 visits) nor did it reduce progression
in the subsequent 6-month interval (Table).

Figure 1: Cumulative probability plot with 2-year radiographic progression according to the proportion of 3-monthly visits with T2T followed
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Conclusion: In this daily practice cohort, more meticulously following T2T principles did not result in more reduction of radio-
graphic progression than a somewhat more liberal attitude toward T2T. One possible interpretation of these results is that
the intention to apply T2T already suffices and that a more stringent approach does not further improve outcome.

Disclosure: S. Ramiro, AbbVie/Abbott, Eli Lilly, Galapagos, Merck/MSD, Novartis, Pfizer, UCB, Sanofi; R. Landewé,
Abbott, Amgen, AstraZeneca, BMS, GSK, Novartis, Merck, Pfizer, Schering-Plough, UCB Pharma; D. van der Heijde,
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Background/Purpose: Biologic disease-modifying antirheumatic drugs (bDMARDs) have emerged as an effective treat-
ment of rheumatoid arthritis (RA), improving patients’ quality of life throughout the disease course. However, there is a sig-
nificant proportion of patients who fail to respond to biologics. Identifying the predictors that may affect the response to
biologics remains challenging.

Methods: A comprehensive literature search of PubMed, Embase, and Web of Science databases was conducted through
May 01, 2022. We included all studies that used a multivariate model to assess for the predictors of remission in RA patients
treated with biologics. We calculated pooled odds ratios (OR) with 95% confidence intervals (CI) for risk factors reported in
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Forest plots of disease-related predictors of remission in RA patients treated with biologics: A, Disease duration >=10 years. B, DAS28 at time of
diagnosis >= 3.2. C, TJC28 >=10. D, SJC28 >=7. E, positive RF. F, ESR >20 mm/hour. G, positive ACPA.

Forest plots of sociodemographic-related predictors of remission of RA in patients treated with biologics: A, Age >50-year-old. B, female
gender. C, BMI >30 kg/m2. D, smoking history. E, HAQ score >2. F, presence of comorbidities.
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≥3 studies using a random-effects model. Leave-one-out sensitivity analysis was performed for risk factors reported by ≥10
studies to evaluate the robustness of our results.

Results: A total of 16,934 patients with RA who were treated with biologics were included in twenty-one studies. Fifteen dif-
ferent risk factors were reported in a multivariate model in ≥3 studies. Meta-analysis showed that old age (OR 0.98 (0.97,
0.99), P < 0.00001), female gender (OR 0.66 (0.56, 0.77), P < 0.00001), smoking history (OR 0.86 (0.75, 0.99), P 0.04),
BMI >30 kg/m2 (OR 0.95 (0.91, 0.99), P 0.02), baseline HAQ >2 (OR 0.62 (0.48, 1.27), P < 0.00001), high disease activity
at the time of diagnosis (OR 0.90 (0.85, 0.96), P 0.0005), and elevated ESR (OR 0.99 (0.98, 1.00), P 0.009) were poor pre-
dictors of remission. On the other hand, positive ACPA (OR 2.52 (1.53, 4.12), P 0.0003) was associated with high remission
rate. However, presence of comorbidities (OR 0.77 (0.51, 1.15), P 0.20), disease duration > 10 years (OR 0.99 (0.98, 1.00),
P 0.18), high TJC (OR 0.99 (0.97, 1.01), P 0.33), high SJC (OR 1.00 (0.95, 1.06), P 0.94), positive RF (OR 0.99 (0.97, 1.01), P
0.24), prior use of steroids (OR 0.97 (0.89, 1.06), P 0.48), and prior use of MTX (OR 1.16 (0.9, 1.5), P 0.25) were not asso-
ciated with significant decrease or increase in remission rate. The results remained consistent on the sensitivity analysis for
increased age, female gender, prior use of MTX, increased disease duration, and disease activity.

Conclusion: Old age, female gender, obesity, smoking history, poor functional status, high disease activity, and elevated
ESR at the time of diagnosis have been associated with poor response to biologics. While positive ACPA was associated
with higher remission rate. These predictors should be taken into consideration before starting medications with known seri-
ous side effects like biologics. Our findings could help establish a risk stratification model for predicting the remission rate in
RA patients receiving biologics.

Forest plots of treatment-related predictors of remission in RA patients treated with biologics: A, prior or concurrent use of MTX. B, prior or con-
current use of steroids.
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Background/Purpose: Sustained remission has become an achievable treatment goal for many patients with RA, and
drug-free remission has been proposed as a potential extended target for some of these patients. However, trials assessing
outcomes following complete withdrawal of DMARD in long-term deep remission are limited. The primary objective of this
study was to assess the effect of discontinuation of csDMARDs on the risk of flares in RA patients who had been in sustained
clinical remission for at least two years, and who had already successfully tapered their csDMARDs to half-dose.

Methods: This randomized clinical trial is part two of the ARCTIC REWIND project studying tapering of csDMARDs. In the
first part, patients in sustained remission ≥12 months were randomized to stable or half-dose therapy (Lillegraven et al,
JAMA 2021). In the present study, those who remained flare-free for 12 months on half-dose treatment (and had thus been
in remission ≥24 months altogether), were randomized 1:1 to discontinuation or continued half-dose csDMARDs. The pri-
mary endpoint was disease flare during one year, defined as a combination of DAS > 1.6, a change in DAS ≥ 0.6 and at least
2 swollen joints, or that both the physician and patient agreed that a clinically significant flare had occurred. The difference in

Table. Baseline characteristics
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flare risk between the treatment groups was estimated using a risk-difference estimator with stratification for study center.
Radiographic joint damage was scored by van der Heijde modified Sharp score (progression: ≥1 unit change/year). Clinical-
trials.gov number NCT01881308.

Results: 56 patients were randomized and attended at least one efficacy evaluation. Baseline characteristics were mostly
well balanced (Table 1). Mean (SD) DAS in the discontinuation group was 0.8 (0.4) compared to 0.9 (0.4) in the stable half-
dose group, mean baseline methotrexate dose in both groups 10 mg/week. In the primary analysis, 10/26 (38%) of patients
discontinuing csDMARD experienced a flare during 12 months, compared to 5/30 (17%) in the stable half-dose group, risk
difference (95% CI) 22% (-3% to 50%, Figure 1, p-value 0.13). In the discontinuation group, 10/10 (100%) adjusted DMARD
medication following the flares, corresponding numbers in the half-dose group 4/5 (80%). There was no difference in the
proportion of patients with absence of progression of radiographic joint damage; 84% of patients discontinuing therapy ver-
sus 69% on stable half-dose, risk difference (95% CI) 14% (-11% to 38%). After 12 months, 96% in the discontinuation
group and 90% in the half-dose group were in DAS remission. The total number of adverse events was 22 in the discontin-
uation group and 26 in the half-dose group (one serious adverse event).

Conclusion: In RA patients who had sustained clinical remission for at least two years and successfully tapered csDMARDs
to half-dose, a majority of patients who discontinued csDMARDs remained flare free for 12 months. The risk of disease flare
was not significantly different compared to patients continuing stable half-dose csDMARDs, however the sample size was
limited, and a numeric difference in flares were observed in favor of continuing half-dose treatment. The results provide a
basis for shared decision making.

Figure. A) Flare rate (main outcome) within 12 months B) Patients in remission according to Disease Activity Score C) Cumulative plot for change in
van der Heijde Sharp score at 12 months
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Background/Purpose: Difficult-to-Treat Rheumatoid Arthritis (RA) (D2T), is a concept recently defined by EULAR, it refers to
patients who do not achieve the therapeutic target, who have failed two biological or Jaki and present difficult management.
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Objectives: To estimate the frequency of different objective patterns of D2T in a one-year follow-up. To analyze the RA fea-
tures at basal and one year associated with D2T.

Methods: A prospective cohort study, where patients diagnosed with RA recruited from a comprehensive program was
included. In the first visit (baseline) the following were performed: blood test, X-ray, ultrasound, and an interview where socio-
demographic data, clinical data, and clinimetry; each evaluator was unaware of the data from the other studies performed.
One year later they were evaluated in the same program with the same procedures and the treatment carried out by their
rheumatologist during that period was recorded. Compliance with D2T criteria was established according to the failure of
two biological or Jaki and the objective parameters and classification defined in figure 1. Statistical analysis: descriptive sta-
tistics, Chi2 test, Fisher’s exact test, Student’s T-test, and Mann Whitney were performed. Multivariate analysis of logistic
regression of the significant variables at baseline and at one year for each objective definition of D2T.

Results:We included 120 patients with RA who completed the baseline visit and at one year, 77% were a female, mean age
of 52 years (SD: 13), disease duration 30 months (IQR: 12-70), 49% had diagnosis less than 2 years, 84% seropositive. The
frequency of D2T RA in each definition is shown in figure 1. In the univariate analysis, in general, seropositivity, high choles-
terol, the presence of radiographic damage, the indication of biologicals, and smoking at baseline were associated with the
development of RA D2T, and positive ultrasound at a year was the variable associated with D2T, and HAQ improvement was
negative. Multivariate analysis for each objective definition of D2T with their respective independent associations is shown in
figure 2.

Conclusion: The frequency of RA D2T in our cohort at one year of follow-up was between 8% and 48% depending on the
objective definition used, it was independently associated with high activity at baseline, ACPA seropositivity, high choles-
terol, smoking, erosions on Rx and indication of Jaki. And after a year with activity in ultrasound and in a negative way with
the improvement of the HAQ.
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Background/Purpose: Tofacitinib and baricitinib are the first and second approved JAK inhibitors for rheumatoid arthritis
(RA) patients. Although their clinical efficacy has been well established, there were concerns about the risk of adverse event
such as herpes zoster virus (HZ). Recently, Ytterberg et al. revealed the higher risk of malignancies in RA patients with tofa-
citinib compared with a TNF inhibitor in randomized, open-label, postauthorization, noninferiority trial because the noninfer-
iority of tofacitinib could not be shown (1). However, there are few publish data of these adverse events and comparison
between tofacitinib and baricitinib in clinical settings.

Methods: We retrospectively evaluated 297 RA patients treated with tofacitinib (n=192) and baricitinib (n=104). We evalu-
ated the incidence rate (IR) of infectious disease and HZ, the standardized incidence rate ratio (SIR) of malignancies, and
the factor related to incidence of infectious disease by performing univariate and multivariate logistic regression analyses.
Finally, we compared the incidence between tofacitinib and baricitinib. To adjust for the imbalance in clinical characteristics,
the propensity scores were weighted to estimate the standard error of regression coefficient of duration for incidence of
malignancies, and infectious disease using Cox proportional hazard model.

Results: The IR of infectious disease without HZ was 15.63 per 100PY, and serious infection was 8.36 per 100PY. Gluco-
corticoid (GC) dose was independently associated with events of infectious diseases except for HZ. The IR of HZ was13.00
per 100PY, and older age was independently risk factor of HZ. Only two cases of MACE were occurred. 11 cases of

The adjusted hazard ratio (baricitinib vs tofacitinib) estimated by weighted Cox proportional hazard model in malignancies, infection without HZ,
and HZ
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malignancies were identified. The SIR for overall malignancies in our cohort of total patients compared with the general
Japanese population was 1.59 (95% CI: 0.79-2.85, p=0.173). There was no significant difference in the incidence of these
adverse events of the baricitinib-treated patients and the tofacitinib-treated patients. The adjusted hazard ratio (baricitinib
vs tofacitinib) estimated by weighted Cox proportional hazard model is shown in Figure 1.

Conclusion: Our present study demonstrated that the IR of malignancies was comparable between tofacitinib and bariciti-
nib in daily clinical practice.

Reference1. Ytterberg SR, Bhatt DL, Mikuls TR, Koch GG, Fleischmann R, Rivas JL, et al. Cardiovascular and Cancer
Risk with Tofacitinib in Rheumatoid Arthritis. N Engl J Med 2022;386:316-26.
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Denmark, 3Charité-Universitätsmedizin Berlin, Berlin, Germany, 4Amsterdam University Medical Centers, Vrije
Universiteit, Amsterdam, Netherlands, 5University of Coimbra, Rheumatology, Columbia, Portugal, 6University of Bristol,
Bristol, United Kingdom, 7Rheumazentrum Ratingen, Ratingen, Germany, 8Department of Rheumatology, Hospital of
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Background/Purpose: There is ongoing controversy about the safety and efficacy of long-term low dose glucocorticoids
(GCs) in rheumatoid arthritis (RA). Our aim was to study the safety and efficacy associated with long-term low dose GCs in
RA over two years or more.

Methods: Following a prespecified protocol (PROSPERO [CRD42021252528]), we performed a systematic review and
meta-analysis of double-blind, placebo-controlled randomized trials (RCTs) comparing GCs (≤ 7.5mg/day prednisone
equivalent) to placebo over a trial period of at least two years. MEDLINE, Embase, and the Cochrane Central Register of
Controlled Trials were searched from inception to May 1st, 2021, accompanied by a hand search. The primary outcome
was the rate of adverse events (AEs). Secondary outcomes included both harm (serious AEs, death, withdrawal due to
AEs, and AEs of special interest commonly associated with GC use) and a variety of benefit outcomes from the RA Core
Outcome Set (e.g., disease activity score-28 joints [DAS28]), radiographic progression, and disability (measured with the
health assessment questionnaire [HAQ]). Two reviewers independently screened all articles for inclusion. Unpublished data
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from three trials were acquired. Risk of bias was assessed with the Cochrane Risk of Bias tool. We performed random-
effects meta-analyses and used GRADE to assess the quality of evidence (QoE).

Results: Six trials with 1,078 participants were eligible for the qualitative evidence synthesis. However, only five of these
RCTs presented data enabling quantitative evidence synthesis for the primary outcome. There was no evidence of an
increased risk of AEs (incidence rate ratio 1.08; 95% CI 0.86 to 1.34; I² 71%; p 0.52; Figure 1), yet, QoE was low. The risks
of death, serious AEs, withdrawals due to AEs, and AEs of special interest (including osteoporosis, fracture, cardiovascular
disease, hypertension, and diabetes or glucose intolerance) were not different from placebo with very low to moderate QoE
(Table 1); i.e., all 95% confidence Intervals indicated no potentially significant differences between groups. Infections, how-
ever, occurred more frequently in patients taking GCs (risk ratio 1.4; 1.19 to 1.65; I² 0%; moderate QoE). For benefit (-
Table 2), we found moderate to high quality evidence of improvement in disease activity (DAS28: -0.23, -0.43 to -0.03, I²
0%; ESR -4.07mm/h, -2.53 to -0.99, I² 10%), function (HAQ -0.09, -0.18 to 0.00, I² 0%), and radiographic progression mea-
sured by Larsen scores (-4.61, -7.52 to -1.69, I² 0%). For other efficacy outcomes, including radiographic progression mea-
sured by Sharp van der Heijde scores, there was no evidence of significant benefits with GCs.
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Conclusion: There is very low to moderate quality of evidence of no harm from long-term low dose GC use in RA, except for
an increased risk of infections in GC users. The benefit-risk ratio might be reasonable for using low dose long-term GCs tak-
ing into account the moderate to high quality evidence for disease-modifying properties, i.e., benefits in disease activity,
function, and radiographic progression.

Disclosure: A. Palmowski, None; S. Nielsen, None; Z. Boyadzhieva, None; A. Schneider, None; A. Pankow, None;
L. Hartman, None; J. Pereira da Silva, None; J. Kirwan, None; S. Wassenberg, AbbVie, Lilly, MSD, Pfizer, UCB,
Galapagos, Gilead, Nichi-Iko, Sanofi; C. Dejaco, Abbvie, Eli Lilly, Janssen, Novartis, Pfizer, Roche, Galapagos and
Sanofi; R. Christensen, None;M. Boers, Novartis; F. Buttgereit, Horizon Therapeutics, Roche, Abbvie, AstraZeneca,
Gruenenthal, Mundipharma, Pfizer.
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Marcelli12, Claire Larroche13, Xavier Mariette14, Raphaèle Seror15 and Gaetane Nocturne16, 1APHP, Paris, France,
2Université Paris Cité, Paris, France, 3Hôpital Cochin, Paris, France, 4University of Lille, LILLE, France, 5University Hospital
of Clermont Ferrand, Rheumatology, Clermont-Ferrand, France, 6Roche, Brest, France, 7Université de Bretagne
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Background/Purpose: Primary Sjögren Syndrome (pSS) patients present an increased risk of Non-Hodgkin lymphoma
(NHL). There is no consensus on the therapeutic management of low-grade NHL. Two strategies can be proposed; either
a “wait and see” strategy or active therapeutic strategy. The objective of our study was to describe characteristics of NHL
in pSS, and identify predictive and prognosis factors of relapse or death.

Methods: This multicentric retrospective cohort study, included all lymphoma patients of the ASSESS cohort, enriched with
patients recruited in Internal Medicine and Rheumatology departments in 13 French hospitals. For each patient, we have col-
lected biological and clinical manifestations of pSS, NHL type, staging, prognosis index (MALT-IPI) and treatment strategy.
During follow-up, response to treatment and overall survival (OS) were analyzed.

Results: A total of 105 pSS patients who presented a B cell-NHL between 1985 and 2019 were included. Among them,
18 (17%) did not have low-grade B cell lymphoma, including 14 (13%) large B cell lymphoma (DLBCL). Among the
87 pSS patients with a low-grade B cell NHL, the most frequent histologic subtype was mucosa-associated lymphoid tissue
(MALT) lymphomas (n=67, 77%). Location was extra-nodal in 46% of the cases including isolated salivary glands involve-
ment in 28% of the cases. 37% of patients had a MALT-IPI score of 2 (high risk) and 86% had an Ann arbor staging of
4. Median follow-up was 8 years [IQR 4.2-14] and OS was 86%.

Overall, 68/87 (78%) patients received a specific treatment for lymphoma; 11 (16%) of them further received rituximab main-
tenance therapy. Compared with treated patients, untreated patients tended to be older (mean 63.6 vs 56.1, p = 0.053).
There was no difference in clinical and biological characteristics of pSS and MALT IPI score. No significant difference in
OS was observed between treated and untreated patients (p=0.4).

In univariate analyses, older age (p< 0.001), pulmonary lymphoma location (p= 0.009), MALT IPI score of 2 (p=0,007) and
use of Bendamustine (p=0.012) were associated with an increased risk of death. In multivariate analysis, only age
(HR= 1.16, p< 0.001) and pulmonary location (HR= 8.4; p=0.008) were associated with death, suggesting a potential indi-
cation bias for the risk associated with bendamustine (Table).
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In univariate analyses, risk of relapse in treated patients was lower if first line chemotherapy included anti-CD20 (HR 0.39
[0.16-0.95], p=0.04) and decreased with calendar year of LNH diagnosis (p=0.007). Since these 2 data are very related,
we did not perform multivariate analysis. Interestingly no relapse occurred in patients who received maintenance therapy
with RTX (0/11 events in maintenance therapy group vs 20/53, p = 0.03).

Conclusion: This study based on a large number of pSS patients with lymphoma shows that age and pulmonary location
are the main factors associated with the risk of death. Among treated patients, it appears that maintenance therapy with
RTX may be associated with a lower risk of relapse.

Disclosure: J. Rocca, None; M. Beydon, None; V. Le Guern, None; E. Hachulla, GlaxoSmithKline, Johnson & John-
son, Roche-Chugai, CSL Behring, Bayer, Boehringer Ingelheim, Sanofi-Genzyme; J. Dubost, None; s. jousse joulin,
None; V. Devauchelle, Pfizer, Novartis, AbbVie/Abbott, Novartis, Bristol-Myers Squibb(BMS), Roche-Chugai, Galapa-
dos; J. Gottenberg, None; O. Vittecoq, None; C. Lavigne, None; J. Schmidt, None; C. Marcelli, None; C. Larroche,
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Background/Purpose: The EULAR Sjögren’s Syndrome Disease Activity Index (ESSDAI) is often used as primary endpoint
in randomised clinical trials (RCTs) in patients with primary Sjögren’s syndrome (pSS). Recent RCTs which applied ESSDAI
moderate or high disease activity (score ≥5) as inclusion criterion showed a large placebo effect with the ESSDAI, which may
be due to regression to the mean.1 There is little data available on the natural course of the ESSDAI in daily clinical practice.
Therefore, the objective of this study was to evaluate the variation in ESSDAI during five years of follow-up in a standard of
care cohort of pSS patients.

Methods: For this prospective longitudinal study, consecutive outpatients with pSS from the Registry of Sjögren Syndrome
LongiTudinal (RESULT) cohort who fulfilled ACR/EULAR classification criteria for pSS and who reached five years of follow-
up were included. Patients who participated in RCTs during the cohort study were excluded. Patients visited the outpatient
clinic once a year or on clinical indication twice a year, and at each visit the ESSDAI was collected. For year 3 (Y3) and Y4,
missing ESSDAI data was imputed with the ESSDAI of Y3.5 or Y4.5 if available, respectively. Descriptive statistics were used
for baseline characteristics and for evaluation of ESSDAI during the course of the observational cohort study.
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Results: Until May 2022, 61 pSS patients reached five years of follow-up in the on-going RESULT cohort. Of these, 56 ful-
filled the ACR/EULAR classification criteria and did not participate in an RCT during the cohort study. Of these, 46 (82%)
were female, mean age was 52 (SD ± 14) years, median disease duration was 6 (IQR 3-10) years and 53 (95%) were SSA
positive. Median ESSDAI at baseline was 4 (IQR 2-8), and 33 (59%) had low disease activity (ESSDAI< 5). At group level,
the ESSDAI remained stable during five years of follow-up (Figure 1). At individual patient level, the ESSDAI varied during
these five years for the majority of patients (Figure 2). Approximately one fifth of all patients remained constant in a low

Figure 1. Change in ESSDAI during five years of follow-up in 56 pSS patients. ESSDAI score is presented as median (IQR).

Figure 2. Heatmap of ESSDAI during five years of follow-up in 56 pSS patients, sorted by baseline ESSDAI score. Gray boxes indicate missing
values.
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disease activity, but all other patients had a moderate or high disease activity for at least one visit (Figure 2). Of the patients
with a low disease activity at baseline (n=33), approximately one third remained stable. All patients who initially had a mod-
erate or high disease activity at baseline (n=23) improved to a low disease activity for at least one visit (Figure 2).

Conclusion: In this prospective longitudinal standard of care cohort, large individual patient variation in ESSDAI was seen
during five years of follow-up, although median ESSDAI scores remained stable at group level. A minority of the patients
remained stable with low disease activity according to the ESSDAI. Further analyses of treatment effects will follow.

References1. De Wolff et al., Clin Exp Rheum 2020.
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Background/Purpose: Sjögren’s Disease (SjD) and Systemic Lupus Erythematosus (SLE) share several characteristics and
have similar genome-wide significant associations in the DDX6-CXCR5 locus. Fine mapping of the DDX6-CXCR5 risk locus
will refine the association signals and identify the most likely functional SNPs common across the two diseases.

Methods: ImmunoChip data from European ancestry (3785 SLE; 1916 SjD; 6893 controls) were imputed and SNP-trait
associations tested. Bayesian statistics defined a credible SNP set. Allele-specific SNP function were tested by electropho-
retic mobility shift assays and luciferase expression assays in EBV transformed B (EBV B), Daudi B, Jurkat T, THP1 mono-
cytes, and A253 salivary gland cell lines. Chromosome conformation capture with quantitative PCR (3C-qPCR) tested
chromatin interactions.

Results: Fine mapping and bioinformatic analyses identified 5 common SNPs on the SjD and SLE DDX6-CXCR5 risk asso-
ciation with strong functional evidence in immune cell types: rs57494551 in the first intron of DDX6, and rs4938572,
rs4936443, rs7117261, and rs4938573 in the promoter/enhancer region of DDX6 and CXCR5. The rs57494551 risk allele
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increased enhancer activity in B cells (EBV B, Daudi: p< 0.0004) and A253 cells (p< 0.0001), but decreased promoter activ-
ity in T cells (p< 0.0001), monocytes (p=0.0148), and A253 cells (p=0.0085). SNP rs4938572 is an eQTL of DDX6 in T cells,
the risk allele significantly increased protein binding (p=0.0042), and promoter (p=0.0018) and enhancer (p=0.003) activity in
T cells. Risk allele of rs4938572 also increased promoter activity in A253 cells (p=0.0007), but showed no effect on promoter
or enhancer activity in B cells. Risk allele of rs4936443 showed significant promoter (p< 0.002) and enhancer (p< 0.007)
activity in THP1 monocytes and A253 cells. Risk allele of rs7117261 decreased enhancer activity in EBV B cells
(p=0.0184), T cells (p=0.0252), and A253 cells (p=0.0007). Risk allele of rs4938573 decreased promoter activity in EBV B
cells (p=0.0237), T cells (p< 0.0001), and A253 cells (p=0.0031), but increased enhancer activity in A253 cells
(p< 0.0001). Overall, A253 cells had more significant allelic-specific changes in promoter and enhancer activity across the
five SNPs than immune cells. 3C-qPCR in EBV B, T, and A253 cells showed similar genomic architecture across the interval
with two regulatory regions carrying rs4938572 or rs57494551; both interacted with a region upstream of DDX6 that
includes the long non-coding (lnc)RNA, AP002954. However, no cell type- or allele-specific changes in chromosome-
chromosome interactions were observed.

Conclusion: Functional characterization of the five prioritized SNPs from the DDX6-CXCR5 association of SjD and SLE
implicate the risk alleles as modulators of promoter and/or enhancer activities that regulate cell type-specific expression of
DDX6, CXCR5, AP002954, among others. Further, these findings emphasize the importance of exploring the functional sig-
nificance of SNPs in the context of complex chromatin architecture in disease-relevant cell types and tissues.
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Background/Purpose: Dysregulated autophagy is implicated in systemic lupus erythematous (SLE) and Sjögren’s disease
(SjD), including dysregulated expression of Autophagy-related gene 5 (ATG5) and Autophagy Related 16 Like 2 (ATG16L2)
[1-3]. ATG16L2-P2RY2 and PRDM1-ATG5 loci are genome-wide significant (GWS) association in SLE [3,4]. This study aims
to identify autophagy-related SLE and SjD risk variants at these loci.

Methods: Bayesian statistics of genome-wide association data (3,762 SLE cases and 6,194 population controls; 3,232 SjD
cases and 17,481 population controls) defined a credible SNP set in the PRDM1-ATG5 locus [4,5]. Bioinformatic analyses
(RegulomeDB, promoter capture Hi-C, eQTLs, etc.) prioritized SNPs. Luciferase assays tested allele-specific enhancer func-
tion in neutrophil-like PLB985 cells and salivary gland A235 cells. PMA/I-induced autophagosome formation was deter-
mined by LC3-I to LC3-II conversion and p62 protein aggregation, assessed using Western blotting (WB) and confocal
microscopy (CF) in CRISPR/Cas9 knockout (KO) PLB985 cells.

Results: Fine-mapping of PRDM1-ATG5 SLE risk locus identified two SNPs: rs802791 located 11kb 3’ from PRDM1 and
rs77791277. SjD association peaked at rs526531, positioned 10kb 3’ of PRDM1.Bioinformatic analyses prioritized
rs533733 and rs526531 as eQTLs for ATG5 in minor salivary gland and neutrophils (p< 5x10-2 - 5x10-4). SNP rs533733
showed enrichment of enhancer chromatin marks in monocytes and promoter/TSS marks in neutrophils and is positioned
in a topologically associated domain (TAD) 6.4kb 3’ of PRDM1 that engages the ATG5 promoter region where rs9373843
(eQTL of ATG5 in neutrophil) is located.

Luciferase assay in PLB985 and A235 cells showed significant decrease in enhancer activity for rs56885418, rs3804333,
rs34599047, rs34582442, and rs533733 (only in A235) risk alleles (p< 5x10-2 - 1x10-4). Interestingly, rs62422881 risk allele
showed increased enhancer activity in A235 cells (p = 9x10-4). CRISPR/Cas9 KO of ATG5 or ATG16L1 impaired PMA/I-
induced autophagosome formation in myeloid-like and differentiated neutrophil-like PLB985 cells. In contrast, loss of
ATG16L2 elevated autophagosome formation, suggesting that ATG16L2 may inhibit autophagy.

Conclusion: ATG5, ATG16L1 are critical regulators of autophagosome formation, and ATG16L2 plays a role as a negative
regulator of autophagy in myeloid and neutrophil cell lines. Further, non-protein-coding GWS SNPs carried on the
PRDM1-ATG5 risk locus may dysregulate autophagy in SLE and SjD by modulating ATG5 expression through chromatin-
chromatin interactions with the ATG5 promoter.
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Background/Purpose: Primary Sjögren’s syndrome (PSS) is a chronic inflammatory disease affecting exocrine glands
including salivary and lacrimal glands that leads to dry eyes and mouth along with various systemic manifestations. While
in established disease, systemic adaptive immune system activation is a key process in PSS and autoantibodies against
nuclear proteins (Ro, La) are formed, the initiating events that target the exocrine glands in PSS are yet to be identified. A
glandular epithelial deregulation is thought to be the critical initiator of PSS pathogenesis. In the steady state, innate immune
cells patrolling salivary glands are under the influence of the autonomic system and readily react after sensing damage of the
tissue. The goal of this work is to evaluate the early epithelial changes induced by the stimulation of salivary secretion under
the action of specific beta-adrenergic agonists.

Methods: We employed a mouse model of sialadenitis provoked by the induction of an abrupt secretion of hypercalcemic
saliva in mice treated with calcium gluconate (300 � mol/Kg) followed by one dose of the β1-adrenergic agonist denopamine
(14 � mol/Kg) or the β2 agonist fenoterol (1.4 mg/Kg) after 30 minutes. Repeated salivary secretion stimulation for 3 weeks
caused early histopatological changes suggestive of a sialadenitis confirmed by image mass cytometry (IMC) of submandib-
ular glands (SMG). Evaluation of sera for autoantibodies and salivary and lacrimal tissues by IMC after a recovery phase of
8 weeks revealed an association of salivary epithelial damage and autoimmunity against Ro and La autoantigens.

Results: Beta adrenergic stimulation of hypercalcemic mice caused cellular swelling (increased cellular size) and an absolute
loss of epithelial nuclei of the mucous acini of SMG of mice that persisted until the end of the recovery phase. The multiplexed
IMC analysis revealed a strong downregulation of TGF-ß in the mucous acini accompanied with the upregulation of the ribo-
somal protein S6 along with an early accumulation of CD20 positive B-cells. After the recovery phase, the mice with ß-
adrenergic stimulation displayed a significant reduction of tear production and developed autoantibodies against Ro, La
and the N-terminus peptide of the M3 muscarinic receptor.

Conclusion: The ribosomal protein S6 is part of the translation machinery and is activated by phosphorylation via the mam-
malian target of rapamycin (mTOR) pathway and TGF-ß is a potent inhibitor of the mTOR pathway. We conclude that subtle
damage of salivary epithelial cells concur in the activation of the mTOR pathway which is involved in the regulation of cell size,
growth, proliferation and autophagy. These early changes in the mucous acini are sufficient to initiate B-cell infiltration and
autoantibody response conditioning the appearance of Sjögren´s Syndrome-like manifestations in our murine model.
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Background/Purpose: In the context of primary Sjögren’s syndrome (pSS), only a few retrospective studies using hetero-
geneous methods have investigated the risk of adverse pregnancy outcomes (APO) with inconsistent results (APO fre-
quency ranging from similar to the general population to ≥50% of pregnancies). Moreover, these studies rarely analyzed
the impact of pregnancy on the course of pSS. We here aimed to describe the outcome of pregnancies in pSS and compare
it to that of the general population.

Methods: The GR2 study is a French prospective cohort of pregnancies in women affected with auto-immune diseases
involving 76 centers. The ENP is a French national perinatal survey on a sample of around 14.000 births, repeated every
5 years. We included GR2 pSS women fulfilling ACR/EULAR 2016 criteria with an ongoing pregnancy at 13 weeks of ges-
tation. EULAR Sjögren’s Syndrome Disease Activity Index and Patient Reported Index (ESSDAI and ESSPRI) were recorded
at the first trimester of each pregnancy (baseline or bESSDAI), each trimester and at delivery, and a cumulative ESSDAI
(cESSDAI) was calculated, defined as the sum of each domain maximum score during follow-up before pregnancy. A pSS
flare was defined as an increase � 3 points of the ESSDAI. APO were defined as the occurrence of any of the following
events: unexplained intrauterine foetal death � 13 weeks, neonatal death, placental insufficiency (intrauterine growth
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restriction, preeclampsia/eclampsia, HELLP syndrome, and/or placental abruption) leading to a premature delivery
< 37 weeks or small-for-gestational-age birth weight. We compared the risk of APO occurring ≥ 22 weeks of gestation in
pSS pregnancies to general population pregnancies from the 2016 ENP report, after matching (ratio 1:4) on age, parity
and residential area. We performed a sensitivity analysis including congenital atrio-ventricular block (cAVB) in APO
(APOblock).

Results: 106 pregnancies occurred in 96 pSS women. pSS flares occurred in 14/106 (13.2%) pregnancies. Analyses did
not identify any baseline parameter associated with the risk of pSS flare, in particular no association with ethnicity, cESSDAI,
bESSDAI, or bESSPRI, biological markers of activity or type of autoantibodies. APO occurred in 10/102 (9.8%) [APOblock in
14/106 (13.2%)] pregnancies including only one with a pSS flare (Table 1). Women with and without APO had comparable
age, weight, smoking status, cESSDAI, bESSDAI or bESSPRI at inclusion. However, women with APO had more often
anti-RNP (30% vs 6.5%, p=0.042) and antiphospholipid (aPL) antibodies (n available=67, 37.5% vs 8.5%, p=0.048). Treat-
ment exposure did not differ between groups. In sensitivity analysis, women with APOblock were more often Afro-Caribbean
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(38.5% vs 14.4%, p=0.049). APO frequency in pSS did not differ from that of the ENP population (8.9% vs 6.2%, OR 1.48
[0.59-3.42], p = 0.37) (Table 2).

Conclusion: APO and pSS flares were observed respectively in 9.8% and 13.2% of pregnancies but did not occur together.
Anti-RNP and aPL antibodies were associated with a higher risk of APO, and ethnicity when including cAVB. APO frequency
in pSS women was comparable to that of the general population.
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Background/Purpose: Sjögren’s Syndrome (SS) diagnosis depends on clinic examinations that involve measurements of
serum levels of anti-Ro n SSA, anti-La n SSB, and rheumatoid factor antibodies; the first is part of EULAR/ACR research clas-
sification criteria. Salivary glands in SS are sites where antibody secreting cells (ASC) accumulate and produce autoanti-
bodies, which may be present in the saliva. Previously we found ASC producing anti-Ro/La in the salivary glands of SS
and non-SS sicca (NSS) subjects without these antibodies in their serum. Patients that present to the clinic with Sjög-
ren’s-like symptoms but do not meet the classification criteria are characterized NSS sicca, such patients are commonly
understudied and excluded from clinical trials. We hypothesize that there is significant presence of autoantibodies in saliva
of SS and NSS sicca subjects, and that there is a correlation between IgG/IgA levels and clinical characteristics.

Methods: We screened frozen whole unstimulated saliva samples from SS (n=200), NSS (n=200), and healthy controls
(HCs; n=46) to detect salivary autoantibodies using ELISA. All subjects in this study have been evaluated and classified for
SS. We validated our ELISA results using a capillary western blot method, and correlated disease manifestations among
those with, and without, salivary antibodies.

Results: Our analysis showed that salivary anti-Ro antibodies were significantly more prevalent among pSS (80; 40%) com-
pared to NSS sicca subjects (15; 7.5%) and HC (2; 4.35%). Similarly, salivary anti-La antibodies were significantly more
common in pSS patients (80; 40%) compared to NSS sicca subjects (30; 7.5%), which in turn had higher anti-La antibody
levels compared to HCs (1; 2.17%). A similar pattern holds for RF which were more common in saliva of pSS (55; 27%)
and NSS sicca subjects (23; 11.5%) compared to HCs (2; 4.35%). NSS subjects with salivary anti-Ro/La were not statisti-
cally distinct in terms of disease manifestations compared to pSS subjects. In this cohort, 24 SS and 29 NSS sicca subjects
were seronegative, but saliva positive, for anti-Ro antibodies. Lastly, NSS sicca subjects with salivary autoantibodies had
more severe ocular (39%) and oral (65%) dryness compared to NSS without salivary autoantibodies and similar to that of
SS subjects. Extraglandular manifestations were similar between SS and NSS with antibodies.

Conclusion: Our results indicate a subset of NSS sicca subjects who have salivary autoantibodies. These NSS subjects
with salivary autoantibodies have clinical manifestations that are similar to SS; thus, is a new phenotype of disease, which
may be early disease onset that will eventually seroconvert or remain seronegative as a distinct phenotype of the disease.

Disclosure: M. Tsaliki, None; J. Cavett, None; B. Kurien, None; C. Bruxvoort, None; R. Scofield, None;
K. Koelsch, None.
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Background/Purpose: Salivary gland ultrasound (SGUS) abnormalities have been increasingly recognized as possible bio-
markers for Sjögren’s Syndrome (SS) phenotypic stratification. However, to date few studies have investigated the associ-
ation between SGUS and anti-Ro/SSA serological status (i.e. seronegative, isolated anti-Ro52, double positive anti-Ro52/
Ro60 and isolated anti-Ro60). Our aims were to explore the association between SGUS and anti-Ro/SSA sub-specificities
and to determine whether SGUS combined with anti-SSA status may drive cluster phenotypes in SS.

Methods: Consecutive patients newly diagnosed with pSS (ACR 2016) were included in the study from January 2017. All
patients underwent anti-Ro/SSA detection, salivary flow measurement (UWS) and ocular tests. Patients’ clinical, biological

The heatmap color scale shows the frequency of pSS features in the different clusters.
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and salivary gland ultrasonographic (SGUS) features were prospectively collected. Extra-glandular manifestations were
assessed according to the ESSDAI. PROs were collected (ESSPRI, VAS ocular, oral and global dryness, VAS fatigue, VAS
pain, OSDI and OHIP). For each of the MSGs specimen number of foci, focus score (FS) and ectopic lymphoid structures
(ELS) were assessed. We did cluster two step analysis using anti-Ro/SSA status and SGUS≥2 to identify subgroups in
our cohort. Clinical, biological and histological data were compared among the subgroups.

Results: We included 200 pSS patients (181 F:19 M; mean age 55.9±12.9 yrs; 157/200 (78.5%) anti-Ro/SSA+). We iden-
tified 5 subgroups in the cohort (FIG1.): cluster 1 with anti-Ro52+/Ro60+ and SGUS≥2, cluster 2 with predominant anti-
Ro52-/antiRo60- and SGUS< 2, cluster 3 with predominant isolated anti-Ro52 and SGUS≥2, cluster 4 with isolated anti-
Ro52 and SGUS< 2 and cluster 5 with anti-Ro52+/Ro60+ (70%) and SGUS< 2. The 5 clusters did not differ in demographic
features. Patients in cluster 1 presented the highest number of foci, FS and ELS; however, in pair-wise comparisons histol-
ogy differences were statistically significant only when tested against cluster 4 and cluster 2. A similar trend was observed for
B cell hyperactivity biomarkers (i.e hypergammaglobulinemia, lymphadenopathy, SSB) and for the ESSDAI glandular and
haematological domains. Cluster 1 and 5 particularly differed in total ESSDAI score and UWS that was still preserved in
the latter. Cluster 3 presented a significantly higher number of Foci and FS than cluster 4. Differences among the clusters
are summarized in the heatmap (FIG 1).

Conclusion: SGUS identified subclinical sialadenitis in pSS patients, thus allowing to recognize distinct clinical subsets with
more severe tissue inflammation, glandular dysfunction, and B-cell hyperactivity, ultimately improving serological-based
stratification.

Disclosure: S. Fonzetti, None; F. Ferro, None; G. La Rocca, None; G. Fulvio, None; I. Navarro García, None;
G. Governato, None; V. Donati, None; M. Mosca, None; C. Baldini, None.
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Background/Purpose: The objectives of this study were to assess the natural history of Sjögren’s disease (SjD) over an
interval reaching up to 32 years among participants of the U.S. National Institutes of Health (NIH) cohort.

Methods: Research participants consented and enrolled on salivary gland dysfunction-focused protocols at the NIH Sjög-
ren’s Disease Clinic between 1984 and 2020 were included in this analysis. Assessments varied according to protocol,
but generally included baseline comprehensive serologic/rheumatologic, oral, and ocular assessments including objective
measures of salivary function (e.g., sialometry), tear flow, minor salivary gland biopsy (MSGB), and laboratory testing. Sialo-
metric measurements included unstimulated whole salivary (UWS) flow rate and total unstimulated salivary flow rate, which is
the sum of parotid and submandibular/sublingual unstimulated salivary flow. The “percent unchanged” was defined as the
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percentage of participants with concordant test results at baseline and follow-up. For continuous variables, binary indicators
using established cutoff values were used. Percentages were summarized with exact binomial 95% confidence intervals.

Results: Among 2,813 individuals evaluated, 1,198 had baseline evaluations that enabled classification into one of three
subgroups: 1) 779 with SjD, 2) 127 with SjD coexistent with another systemic rheumatic disease, and 3) 292 with sufficient
data to exclude SjD (non-SjD) with available baseline features. The majority of participants in the primary SjD subgroup were
White (73%) with a mean age of 51 (SD=13) years. 73% had anti-SSA antibodies, 59% rheumatoid factor (RF), and 96%
focus score ≥1 on MSGB. Follow up was available for 651 participants and stratified by follow up durations of ≤ 5 years,
between 5-10 years, and ≥ 10 years. As summarized in Table 1, the percent unchanged of follow up durations of ≤ 5 years
ranged from 69% for Schirmer’s test (n=270) to 97% for ANA (n=239). The percent unchanged remained high for partici-
pants with ≥ 10 years of follow up with 70% for Schirmer’s test (n=79) and 94% for ANA (n=51). The percent unchanged
for both UWS flow and MSGB for durations of > 5 years were limited by small sample size. Among participants with a
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baseline Focus Score (FS) ≥1 with serial MSGB (n=52), 94% still had this at follow up and included 11 participants with a
repeat positive FS at follow up durations of ≥ 5 years. Of the participants categorized as SjD at baseline, 94% again met cri-
teria at follow up. Among participants who did not meet criteria for SjD at baseline, 7% (n=6) progressed to meet criteria at
follow up. Conversely, 6% (n=7) of participants who met criteria for SjD at baseline did not meet criteria at follow up.

Conclusion: This appreciably large, single center cohort with longitudinal follow up provides rich detail from which to under-
stand the natural history of SjD. A key takeaway of this study was the relative stability in the serologic, oral/sialometric, and
ocular measurements over the follow-up interval. These data are critical to future clinical trials for designing appropriate
endpoints.

Disclosure: B. Law, None; M. Beach, None; E. Pelayo, None; I. Alevizos, None; Z. Khavandgar, None; B. Warner,
Pfizer, Astellas Bio; A. Baer, None.
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Background/Purpose: Sjögren’s Syndrome (SS) is an autoimmune disease characterized by infiltration of lymphocytes into
lacrimal (LG) and salivary (SG) glands and their concurrent loss of tear and saliva production, respectively, as well as the
development of systemic symptoms. Diagnosis of SS takes ~3 years, due in part to manifestation of symptoms that overlap
with other autoimmune diseases. Ro/SSA (and previously, ANA and La/SSB) serum autoantibodies, currently utilized for
diagnosis, are only present in 50-60% of SS patients and are also detected in patients with systemic lupus erythematosus
and rheumatoid arthritis. As the LG is specifically affected in SS, leading to established changes in tear composition, we
hypothesized that the presence of tear autoantibodies may also aid in distinguishing SS from other autoimmune diseases.
Here, we have used two SS mouse models, the male NOD (non-obese diabetic) which spontaneously develops SS-like
dacryoadenitis, and the male NOR/Ltj (non-obese diabetes resistant, alternative to NOD) to investigate the changes in auto-
antibody composition of tear fluid and serum for an array of autoantigens, relative to age-matched healthy control
BALB/c mice.

Methods: Serum samples were collected from 16-week-old male NOR (n=6), and age and sex-matched healthy BALB/c
mice (n=3). Pooled tears were collected from the same mice following in situ topical carbachol stimulation of
LG. Additional serum samples were collected from 8-week and 24-week male NOD mice (n=3) and age-matched healthy
male BALB/c mice (n=3). Tears and serum were screened for IgG/IgM reactivity against a panel of 128 autoantigens at the
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UT Southwestern Microarray Core Facility, Dallas, TX. Instrument normalized data was analyzed in RStudio with data points
with signal to noise ratio (SNR) < 3 excluded from the analysis3.

Results: Total IgG antibodies were 2.3 and 1.96-fold elevated in serum and tears, respectively, of NOR mice (padj< 0.05
both). IgG autoantibodies against Pm/Scl-100 (10.8-fold, p= 2.6 x10-5), La/SSB (9.7-fold, p= 2.5 x10-5), PL-7 (6.8-fold,
p= 0.01) and PCNA (4.4-fold, p= 0.04) were significantly elevated in serum of NORmice relative to healthy BALB/c. Interest-
ingly, IgG autoantibodies against the same autoantigens were also significantly increased in serum of male NOD. On the
other hand, IgG autoantibodies against Jo-1 (25.2-fold, p = 2.4x10-3), β-2 glycoprotein (28.5-fold, p=8.6x10-3), comple-
ments C6 & C7, and EBNA1 were significantly increased ( >3-fold, p< 0.01, all) in tears of NOR mice but remained
unchanged in serum of the same mice relative to BALB/c. While no changes were detected in IgM immunoreactivity for
any of the antigens in serum of NOR mice, IgM autoantibodies against Thyroid Peroxidase (TPO) (13.8-fold, p= 4.2x10-4)
and Histone H4 (3.5-fold, p =1.7x10-6) were significantly elevated in tears of NOR mice.

Figure 1. Serum IgG autoantibodies in male NOR (above) and NOD (below) mice. The NOD mice develop autoimmune dacryoadenitis at about
6-8 weeks, whereas the NOR, which is a NOD-related MHC-syngeneic strain, have a later onset of dacryoadenitis at about 14-16 weeks. Though
the NOD is the most established mouse model for SS, the eventual development of diabetes beyond 20 weeks is a confounder for studying SS,
which the diabetes resistant NORmodel obviates. La/SSB, Sjögren’s Syndrome Antigen B; PM/Scl-100, Polymyositis/Systemic Sclerosis Antigen
100; PL-7, anti-threonyl-tRNA synthetase-7; PCNA - Proliferating Cell Nuclear Antigen; (ns – not significant, * p < 0.01, ** p < 0.005, *** p < 10-3,
**** p < 10-4, moderated t-tests and a priori contrasts computed using the R Package limma, alpha value=0.01 as described previously by
Kiripolsky J, et al Clinical Immunology. 2017 Oct).

Figure 2. Tear specific IgG autoantibodies in male NOR mice. EBNA, Epstein-Barr Virus Nuclear Antigen 1; Jo-1, anti-histidine-tRNA ligase -1.
(ns – not significant, * p < 0.01, ** p < 0.001, moderated t-tests and a priori contrasts computed using linear model for series of array (limma) R
package, alpha value=0.01)
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Conclusion: Tears of male NORmouse, a model of SS, have autoantibody profiles distinct from serum and may reflect local
inflammation in the LG occurring independent of and/or prior to systemic inflammation. Additionally, four serum autoanti-
bodies found elevated in NOR mice were validated in the male NOD mice. Further investigation of these autoantibodies is
necessary in tears of SS patients.

Disclosure: S. Singh Kakan, None; Y. Ju, None; M. Edman, Oyster Point Pharma; S. Hamm-Alvarez, Oyster Point
Pharma.
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Background/Purpose: Salivary gland involvement is a hallmark of disease in primary Sjögren’s syndrome (pSS). This is
reflected by the prominent role of a positive biopsy within the ACR-EULAR classification criteria, which is solely based on
the focus score (FS). In pSS all salivary glands might be involved in the disease process. For this reason, both labial and
parotid salivary gland biopsies can be used for diagnosis and evaluation. Although nearly all clinical centres obtain labial
gland biopsies for classification and diagnosis of pSS, a parotid biopsy is also a safe and effective procedure. Furthermore,
it has a comparable diagnostic potential in pSS, might be associated with less morbidity, and may even detect presence of
subclinical MALT lymphomas. However, histopathological differences between both types of salivary glands should poten-
tially be taken into account.

The aim of this study was to get histopathological insight in minor (labial) and major (parotid) salivary glands in pSS patients in
comparison with non-SS sicca patients.

Methods: Both labial and parotid salivary gland biopsies were obtained from 99 patients. According to the expert opinion of
three experienced rheumatologists, 36 patients were classified as pSS patients and 63 as non-SS sicca patients. Salivary
gland biopsies were formalin fixed, paraffine embedded and serially sectioned at 3-4 � m. Sections were stained with H&E
and for CD3, CD20, CD45, hmwCK, CD21, Bcl6, IgA/IgG and IgM. Focus score (FS), relative area of lymphocytic infiltrate,
level of lymphoid organization and presence of a plasma cell shift were determined. In addition, number of lymphoepithelial
lesions, germinal centers, follicular dendritic cell networks, B-cells and T-cells were analyzed.

Results: All histopathological parameters differed significantly between pSS and non-SS sicca patients in both labial and
parotid salivary gland sections. Comparison of the two salivary gland types of non-SS sicca patients revealed more signs
of inflammation in labial gland biopsies as shown by a significantly higher FS, CD3+ T-cells, CD20+ B-cells and relative area
of CD45+ infiltrates compared to non-SS parotid salivary gland biopsies. Other histopathological parameters were compa-
rable between the two types of salivary glands. In pSS patients, a higher FS and relative area of CD45+infiltrates was
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observed in labial gland biopsies compared to parotid gland biopsies. Nevertheless, relative and absolute CD20+ B-cell
counts, GCs/mm2 and LELs/mm2 were higher in parotid gland parenchyma.

Figure 1. Relative area of CD45+infiltrates in salivary gland sections of non-SS sicca and primary Sjögren’s syndrome patients.

Table 1. Histopathological data of labial and parotid salivary gland biopsies in non-SS sicca patients and primary Sjögren’s syndrome patients.
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Conclusion: This study shows in labial salivary gland biopsies of non-SS sicca patients more signs of (unspecific) inflamma-
tion compared to parotid biopsies. In parotid gland biopsies signs of B-cell hyperactivity, such as number of CD20+B-cells,
GCs/mm2 and LELs/mm2, are more pronounced, compared to labial gland biopsies. These histopathological differences
should be taken into consideration in diagnosis and classification of Sjögren’s disease.

Disclosure: U. Nakshbandi, None; M. van Ginkel, None; S. Liefers, None; H. Bootsma, Novartis, Bristol-Myers
Squibb(BMS); F. Spijkervet, None; A. Vissink, None; B. van der Vegt, None; F. Kroese, None.
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Background/Purpose: Primary Sjögren’s syndrome (pSS) patients have an increased risk of developing a lymphoma. PSS-
associated lymphomas are mostly of the mucosa associated lymphoid tissue (MALT) type and most commonly arise within
the parotid glands. Although fluorine-18-fluorodeoxyglucose (FDG) positron emission tomography-computed tomography
(PET/CT) is widely used in oncology and inflammatory diseases, the usefulness of FDG-PET/CT in detecting pSS-associated
lymphomas is not yet clear. Therefore, we aimed to assess the usefulness of FDG-PET/CT for the diagnosis of pSS associ-
ated lymphomas in a large retrospective cohort of pSS patients.

Methods: PSS patients fulfilling the ACR-EULAR criteria for pSS, who underwent FDG-PET/CT between 2010 and 2021,
were recruited from the electronic patient file system of the University Medical Center Groningen. Patients were excluded if
FDG-PET/CT was performed due to an intercurrent malignancy not related to pSS. All FDG-PET/CT scans were performed
on integrated PET/CT camera systems (Siemens Biograph mCT or Vision) and were reconstructed according to standard-
ized European guidelines. FDG-PET/CT scans were visually and semi-quantitatively analysed by two investigators, focusing
on the uptake in salivary and lacrimal glands and lymph nodes. Furthermore, systemic disease activity was assessed in the
organs that can be visualized by FDG-PET/CT.

Results: Of the 71 included pSS patients, 26 (37%) were histologically diagnosed with a lymphoma. 23 (88%) of the pSS-
associated lymphomas were of the MALT type; biopsy location: parotid (N=17), lacrimal gland (N=2), lungs (N=2) and lymph
node (N=2). The maximum standardized uptake value (SUVmax) and the SUVpeak were significantly higher in both the
parotid and the submandibular glands of pSS patients with lymphoma (p< 0.001 for both parameters in both glands). Fur-
thermore, patients with lymphoma more often showed presence of nodular lung lesions, compared to non-lymphoma
patients (31% vs 7%, p=0.014). There was no significant difference in the presence of abnormal FDG-uptake in lymph nodes
(81% for lymphoma vs 70% for non-lymphoma). Furthermore, no differences were found in the presence of arthritis, myosi-
tis, enthesopathy, vasculitis, nephritis or interstitial lung disease, and lymphoma patients did not more frequently show
abnormal uptake in the thyroid gland, liver, spleen or pancreas, compared to non-lymphoma patients.
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Conclusion: PSS patients with lymphoma have significantly higher SUV-values in both the parotid and submandibular
glands, and more often show nodular lung lesions. Standardized FDG-PET/CT can be useful in the diagnostic work-up of
pSS-associated lymphomas, since (1) it can assist in the decision if, and subsequently at which location, a biopsy is needed,
and (2) it could reduce the number of biopsies in patients who do not have salivary gland FDG-PET/CT abnormalities nor
presence of nodular lung lesions. Importantly, abnormal uptake in lymph node regions is frequent in pSS and does not dis-
criminate between lymphoma and non-lymphoma.

Disclosure: M. van Ginkel, None; A. Glaudemans, None; B. van der Vegt, None; A. Vissink, None; F. Kroese, None;
H. Bootsma, Novartis, Bristol-Myers Squibb(BMS).
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Background/Purpose: Presence of anti-SSA/Ro antibodies is one of the 2016 ACR-EULAR classification criteria for pri-
mary Sjögren’s Syndrome (pSS). Anti-SSA/Ro antibodies comprise reactivity against Ro52 and/or Ro60. Although that
detection of anti-SSB/La antibodies is no classification criterium anymore, they are present in 23-52% of pSS patients, most
frequently together with anti-SSA/Ro antibodies. The value of separate anti-Ro52, anti-Ro60 and anti-SSB/La detection in
relation to pSS diagnosis and phenotypical features has not been extensively studied. This study aimed to explore disease
characteristics of anti-SSA/Ro positive, suspected and definite pSS patients, in relation to serological profiles based on
anti-Ro52, anti-Ro60 and anti-SSB/La reactivity.

Methods: Data of 187 anti-SSA/Ro positive patients included in the Belgian Sjögren’s Syndrome Transition Trial (BeSSTT)
were analyzed. Of those, 151 were considered definite pSS patients, due to fulfilment of the 2016 ACR-EULAR classification
criteria, and 36 suspected, due to reactivity against SSA/Ro without presence of other criteria. None of the patients met any
of the ACR-EULAR exclusion criteria for pSS. Patient groups were based on the presence of anti-Ro52, anti-Ro60 and anti-
SSB/La antibodies.

Results: Reactivity against isolated Ro60, isolated Ro52, Ro52/Ro60 (double) and Ro52/Ro60 in combination with SSB (tri-
ple) was detected in respectively 30, 23, 70 and 60 patients. Mono-anti-Ro60 positive patients showed least pSS features.
Mono-anti-Ro52 positive patients reported a significantly higher dryness burden (p=0.016) and tended toward more salivary
gland ultrasound (SGUS) abnormalities (p=0.054) than mono-anti-Ro60 positives. Double positive patients showed similar
characteristics as mono-anti-Ro52 positive patients, whereas triple positive patients showed more extreme phenotypes
with lowest unstimulated salivary flow rates (p=0.002) and Schirmer tests (p=0.002), highest ocular staining scores
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(p< 0.001), most positive labial salivary gland biopsies (p=0.039), most laboratory abnormalities compatible with B-cell
hyperactivity and highest SGUS scores (p< 0.001).

Conclusion: These data indicate that separate detection of anti-Ro52, anti-Ro60 and anti-SSB/La reactivity is not only rel-
evant towards pSS diagnosis, but markedly aids in patient stratification and evaluation of disease burden. In this context, our

Table 1. Clinical and laboratory parameters amongst serology-based patient groups. Continuous data presented as mean±SD and categorical
data as number of patients (%) unless otherwise indicated. P-values refer to comparison of endotypes amongst definite and suspected pSS sub-
groups, based on Kruskal-Wallis or Chi-squared tests. Abbreviations: ESSPRI=EULAR Sjögren’s syndrome patient reported index; USFR=unsti-
mulated salivary flow rate; OSS=ocular staining score; FS=focus score; ESSDAI=EULAR Sjögren’s syndrome disease activity index.
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results point to a stepwise model in which mono-reactivity against Ro60 displayed the least pSS features, whereas these
were most present in patients showing triple reactivity against Ro60, Ro52 and SSB/La.

Disclosure: L. Deroo, None; H. Achten, None; K. De Boeck, None; E. Genbrugge, None; W. Bauters, None;
D. Roels, None; F. Dochy, None; D. Creytens, None; F. Van den bosch, AbbVie, Lilly, Galapagos, Janssen, Merck,
Novartis, Pfizer, UCB, Amgen, Bristol-Myers Squibb(BMS), Celgene; D. Elewaut, AbbVie, Eli Lilly, Galapagos, Novar-
tis, UCB Pharma; i. peene, None.
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Background/Purpose: Dysregulated humoral immunity is a hallmark of primary Sjögren’s Syndrome (pSS). This dysregu-
lation involves aberrant B-lymphocyte activity resulting in abnormally high immunoglobulin G (IgG) levels and the production
of autoantibodies, particularly those reactive with Ro/La ribonuclear complexes. pSS can affect almost any organ system,
and current evidence-based therapies only offer some symptom relief, but no treatment has been shown to alter the disease
course. Nipocalimab is a high-affinity, fully human monoclonal antibody that reduces circulating IgG levels by selectively
blocking the interactions of IgG, including pSS autoantibodies, with the neonatal Fc receptor (FcRn). Nipocalimab has pre-
viously induced rapid, safe, and durable serum IgG reductions in healthy volunteers (NCT02828046)1 and in
autoantibody-driven generalized myasthenia gravis (gMG) in adults (Vivacity-MG; NCT03896295)2, suggesting that

Figure 1. Radar chart illustration pSS key features amongst serological profiles Radar chart illustrates prevalence in percentage of key phenotyp-
ical features related to pSS amongst patient groups defined by presence of anti-Ro60, anti-Ro52 and anti-SSB/La antibodies. Abbreviations:
OSS=ocular staining score; USFR=unstimulated salivary flow rate; FS=focus score.
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nipocalimab may treat a broad range of autoimmune disorders associated with autoantibodies, immune complexes and B-
lymphocyte hyperactivity, including pSS. This abstract describes key data from Vivacity-MG that illustrate the therapeutic
potential of nipocalimab in IgG autoantibody-driven conditions and reviews the design of a phase 2 study evaluating the effi-
cacy and safety of nipocalimab in patients with pSS (NCT04968912).

Methods: Study feasibility assessments involved evaluating results from the phase 2 placebo-controlled trial Vivacity-MG.
Of the 68 patients enrolled, 54 were randomized 1:1:1:1:1 to 4 treatment groups or a placebo group.

Results: In Vivacity-MG, there were no discontinuations due to TEAEs, severe AEs, or related SAEs with nipocalimab. The
incidence of infections and headaches with nipocalimab were comparable to placebo (Table). Treatment with nipocalimab
resulted in rapid, and dose-dependent reductions in serum total IgG levels and anti-AChR IgG autoantibodies (Figure 1),
as compared to placebo. These safety and pharmacodynamic data from Vivacity-MG support the hypothesis that
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nipocalimab has the potential to treat pSS through lowering pathogenic IgGs. As such, we developed a phase 2, multicenter,
randomized, placebo-controlled, double-blind study enrolling adults with moderately-to-severely active pSS (Figure 2). The
pSS study consists of a ≤6-week screening period, 24-week double-blind treatment period, and a 6-week follow-up period.
Participants are randomized 1:1:1 to treatment every 2 weeks with intravenous nipocalimab (low or high dose), or placebo,
through Week 22. The primary efficacy endpoint is change from baseline in clinESSDAI score at Week 24. Safety assess-
ments include AEs, abnormal vital signs, and laboratory parameters.

Conclusion: Vivacity-MG demonstrated that nipocalimab has the potential to offer an important new and targeted treatment
option for patients with IgG-mediated diseases. The ongoing phase 2 study evaluates the safety and efficacy of treatment
with nipocalimab in patients with moderately-to-severely active pSS.

References:

1. Ling LE, et al. Clin Pharmacol Ther. 2019;105(4):1031-1039.
2. Ramchandren S, et al. MGFA 2022. Poster 90.
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LLC; K. Sivils, Janssen Research & Development, LLC; R. Hoffman, Janssen Research & Development, LLC; K. Lo,
Janssen Research & Development, LLC; J. Leu, Janssen Research & Development, Johnson & Johnson; S. Liva, Jans-
sen Research & Development, LLC; Q. Zuraw, Janssen Research & Development, LLC; A. Stevens, Janssen
Research & Development, LLC; L. Ling, Janssen Research & Development, Johnson & Johnson; K. Karcher, Janssen
Research & Development, LLC; S. Ramchandren, Janssen Research & Development, LLC; H. Sun, Janssen
Research & Development, LLC; H. Scofield, None; D. Wallace, None; R. Seror, GlaxoSmithKlein(GSK), Boehringer-
Ingelheim, Janssen, Novartis, Amgen.
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Background/Purpose: To evaluate the efficacy and safety of telitacicept in adult patients with primary Sjögren’s syndrome
(pSS) in a phase II randomized double-blind placebo-controlled trial.

Methods: Patients with pSS with positive anti-SSA antibody and ESSDAI≥5 were randomly assigned, in a 1:1:1 ratio, to
receive weekly subcutaneous telitacicept 240 mg, 160 mg, or placebo for 24 weeks. The primary endpoint was the change
from baseline in the ESSDAI at week 24. Safety was monitored.

Results: 42 patients were enrolled and randomized (n=14 per group). Thirty patients who completed their 24 weeks visit
were included in the per-protocol set (PPS) (telitacicept 240 mg, n=8; telitacicept, 160 mg; n=12; placebo, n=10).

Changes from baseline in ESSDAI by visit (Mean±SE). ESSDAI: EULAR Sjögren’s Syndrome Disease Activity Index.
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Administration of telitacicept 160 mg resulted in a significant reduction in ESSDAI score from baseline to week 12 and week
24 compared with placebo in FAS and PPS populations (p< 0.05); telitacicept 240 mg resulted in a significant reduction in
ESSDAI score from baseline to week 24 compared with placebo in the PPS population and week 12 in the FAS population
(p< 0.05).

Significantly greater reductions from baseline in MFI-20 to weeks 12 and 24 were observed in patients in the telitacicept
group (p< 0.05).

Telitacicept induced significant reductions in serum Ig levels at each visit throughout the 24 weeks. No serious adverse
events were observed in the telitacicept treating group.

Conclusion: Telitacicept showed clinical benefits and good safety in the treatment of pSS.

Disclosure: D. Xu, None; S. Zhang, None; C. Huang, None; C. Huang, None; L. Qin, None; X. Li, None; M. Chen,
None; X. Liu, None; Y. Liu, None; Z. Li, None; J. Hu, None;C. Bao, None;w.Wei, None; J. Tian, None; X. Duan, None;
J. Fang, RemeGen Co, LTD.; X. Zeng, None.

Percentage change from baseline in immunoglobulins, C3, C4, CD19+ B cells, CD4+ T cells and CD8+ T cells by visit (FAS, Mean±SE)
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Background/Purpose: To assess major salivary gland involvement by ultrasonography and elastography in patients with
Sjögren’s syndrome , compare it with controls and correlate the severity of ultrasonographic and elastographic involvement
of major salivary gland with disease activity and quality of life.

Methods: In 35 pSS patients, disease activity was assessed by the European League Against Rheumatism (EULAR) Sjog-
ren’s Syndrome Disease Activity Index (ESSDAI) and the EULAR Sjogren’s Syndrome Patient Reported Index (ESSPRI). The
Salivary gland were assessed using the Hocevar and OMERACT score and Real time Elastography was performed for the
salivary glands and were scored semiquantitatively.

Results: 35 patients of primary Sjögren’s Syndrome and 55 controls were included in the study. The patients were younger
with a mean age (37.37±11.9). Mean USG scores were significantly higher (p < 0.001) in cases than controls including the

Table 1: Baseline characteristics of patients in the study
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Table 2: Comparison of USG and Elastography scores in Cases and controls

Table 2: Comparison of USG and Elastography scores in Cases and controls
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Hocevar (13.94 ± 15.61 vs 0.80 ± 1.82), OMERACT (3.06 ± 3.59 vs 0.45 ± 0.978) and Elastography score (6.37 ± 2.850 vs
0.35 ± 0.584).

ESSDAI correlated with Hocevar Score (rho–0.801, p- < 0.001), OMERACT (rho - 0.793, p - < 0.001) and (rho – 0.538, p -
< 0.001). ESSPRI correlated with Hocevar Score (rho-0.737, p -< 0.001), OMERACT score (rho - 0.702, p - < 0.001) and
Elastography (rho - 0.388, p - < 0.001). The mean Hocevar Score was higher in patients with high disease activity (36.26
± 8.05) compared to moderate disease activity (16.83 ± 15.59) and Low disease activity (4.62 ± 6.76). All the scores differ-
entiated well between high and activity efficiently (p< 0.001), however for the OMERACT(p- 0.113) and Elastography
score(p- 0.085) the difference between moderate and low disease activity was not Statistically significant. A multivariate lin-
ear regression analysis with Age, Gender, Duration of disease and disease activity parameter ESSDAI, ESSPRI was found to
be significantly associated with USG scores. Logistic regression suggested A Hocevar score ≥ 17, OMERACT score≥ 2 and
Elastography score ≥ 6 could predict a moderate or high disease activity significantly with an odds ratio of 49.3, 36 and
15 respectivly. Elastography score≥ 6 could predict a disease duration greater than 5 years significantly with an odds ratio
of 8.5.

Conclusion: Both ultrasonographic and elastographic scores were higher in cases than controls. The Hocevar score had a
very strong correlation with disease activity, patient reported outcomes and was able to differentiate between high, moder-
ate, and low disease activity. The Elastography scores correlated with disease activity and duration of disease but were not
as strong as the Ultrasound scores did. The OMERACT and elastography did not perform as well as Hocevar score did.
There was a near-complete correlation of USG scores with Unilateral, Parotid and submandibular scores. The USG scores
had a significant association with ESSDAI and ESSPRI in multivariable linear regression while Elastography had a significant
association with ESSDAI and disease duration. A high USG score (Hocevar≥17 and an OMERACT score≥2) had a high like-
lihood of suggesting a high disease activity (ESSDAI≥5). Similarly, a high Elastography score (≥6) had a high likelihood of high
disease activity and long disease duration.

Disclosure: K. Chandwar, None; J. Dixit, None; K. Kishor, None; D. KUMAR, None; D. EKBOTE, None; P. KUMAR,
None; U. Dhakad, None.
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Background/Purpose: SjD disease (SjD) is typically diagnosed by the presence of an anti-SSA antibody or focal lympho-
cytic sialadenitis in salivary gland tissue. Among SjD patients who are anti-SSA antibody negative (SSA-), a salivary gland
biopsy is required for diagnosis. Our objective was to identify novel autoantibodies as a non-invasive means to diagnose
SSA- SjD.
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Methods: Using sera from SSA- SjD (n=8) and age- sex-matched healthy controls (n=8), IgG binding to a high density whole
human peptidome array was quantified. The highest bound peptides from the array, as defined by MixTwice method, were
internally validated by ELISA using sera from the same subjects. Based on results from internal validation, 12 peptides were
selected for ELISA external validation using sera from the following age-, sex-, and race-matched groups from the SICCA
biorepository: SSA- SjD subjects (meet 2016 ACR/EULAR criteria for SjD; n=76), sicca controls (sicca with negative ANA,
rheumatoid factor, SSA, and focus score < 1; n=75), and autoimmune controls (positive ANA (≥1:320), rheumatoid factor,
or SSA, but fail to meet 2016 ACR/EULAR criteria for SjD; n=38). ELISA results were compared using parametric testing
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for sample sizes ≥15 and likelihood ratio chi-square for categorical variables. We performed adaptive shrinkage with Lasso
regression to select peptides for a random forest model to predict SSA- SjD.

Results: IgG against a peptide from Q8NEN9 (PDZ domain-containing protein 8) was greater in SSA- SjD and sicca controls
than autoimmune controls (p< 0.001 and 0.02, respectively; Figure 1). IgG against Q9NSI6 (Bromodomain and WD repeat-
containing protein 1) and Q9H2G2 (STE-like serine/threonine-protein kinase) was higher in SSA- SjD than sicca controls
among White/Hispanic subjects (p=0.02 and p=0.03, respectively; Figure 2). After defining positive cutoffs, Q9NSI6 and
Q9H2G2 were positive more in SSA- SjD than sicca controls (16% vs. 0 [p=0.0002] and 20% vs. 5% [p=0.03], respectively)
in White/Hispanic subjects. We also found IgG bound Q8NG31 (Kinetochore scaffold 1) less in SSA- SjD than sicca controls
(60% vs. 89% positive, respectively; p=0.02). IgG from SjD and sicca control subjects binds a Q8NEN9 peptide more than
autoimmune controls. We included eight peptides in our random forest model and achieved an area under the receiver
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operator curve of 0.97 to predict SSA- SjD among White/Hispanic subjects. Among Asian/African American subjects, IgG
binding to peptides from Q9NSI6 and Q12756 (Kinesin-like protein KIF1A) differed between SSA- SjD, autoimmune, and
sicca controls (Figure 3).

Conclusion: We present novel autoantibodies unique to SSA- SjD compared to autoimmune- and sicca-controls. These
antibodies have good predictive value amongst Whites/Hispanic subjects for SjD. Future directions include performing fur-
ther modeling in validation cohorts and discerning associations between autoantibodies and SjD characteristics.

Disclosure: M. Parker, None; Z. Zheng, None; Q. Parker, None; A. Vande Loo, None;M. Newton, None;M. Shelef,
None; S. McCoy, Novartis, Bristol-Myers Squibb(BMS).
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Background/Purpose: During the COVID-19 pandemic the routine diagnostic procedure in Sjögren’s disease (SS) was
highly hampered.

The aim of our study was to determine in a cohort of well-defined sicca patients the best screening tool for SS, obviating,
when possible, the initial exposure to potentially infectious body fluids (eg. saliva, tears) and/or invasive procedures (lip
biopsy) We also evaluated the performance of the newly proposed 5-item Sjögren’s Syndrome Screening Questionnaire
(SSSQ) derived from SICCA study data, that was shown to better differentiate SS from non-SS sicca patients compared
to conventional sicca questionnaire1.

Methods: Our cohort consisted of 282 subjects (109 SS and 173 non-SS sicca patients) who completed a standardized
diagnostic procedure for SS based on the ACR/EULAR 2016 classification criteria2 (standard sicca questions, Schirmer
test, Rose Bengal test, unstimulated salivary flow test, immunoserological tests (anti-SSA) and lip biopsy) between
Jan/2016 to Dec/2018. In addition, major salivary gland ultrasound (SGUS) was performed in each subject at the time of
diagnostic procedure3. Afterwards all subjects were contacted by phone to fulfil the new SSSQ. Descriptive statistics and
ROC curve analysis, calculating area under the curve (AUC) were used to analyse data.

Results: The results of standard sicca questions, SSSQ, Schirmer test, Rose Bengal test, unstimulated salivary flow test,
SGUS, anti-SSA and lip biopsy were positive in 90.4%, 34.0%, 50.4%, 30.1%, 63.8%, 19.1%, 27.7% and 33.3%, respec-
tively. The Table 1 shows the distribution of positive tests according to final diagnosis (SS vs. non-SS). The new SSSQ had a
sensitivity of 41.3% and a specificity of 70.5% for SS (in comparison, the traditional sicca questions were 85.3% sensitive
but only 6.4% specific for SS). Table 2 and Figure 1 show the performance of combinations of various tests that were easily
available in the daily clinical practice for supporting SS diagnosis.

Conclusion: Our data suggest, that screening with a combination of anti-SSA and SGUS provides the highest AUC and
specificity for SS, while a combination of SSSQ, anti-SSA and Schirmer tear test yielded the best sensitivity among the com-
pared combinations.

References: Yu K, et al. J Clin Rheumatol 2021; doi: 10.1097/RHU.0000000000001760b

Table 1. Distribution of positive tests based on final diagnosis
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Table 2. The performance of different combinations tests in SS screening. Legend: PLR Positive Likelihood Ratio; NLR Negative Likelihood Ratio;
PPV Positive Predictive Value ; NPV Positive Predictive Value; AUC area under the ROC curve;

Figure 1. ROC curve analysis of different test combinations for diagnosing SS.

4012



Shiboski CH, et al. Arthritis Rheumatol 2017;69:35–45. 10.1002/art.39859H. Hocevar A, et al. Rheumatology 2005;
10.1093/rheumatology/keh588
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Background/Purpose: Sjögren’s disease is a rare condition in children. Diagnosis is often delayed because of the lack of
pediatric-specific guidelines for childhood Sjögren’s disease (cSjD). In a retrospective cohort generated by the Childhood
Sjögren’s Disease Workgroup, minor salivary gland (MSG) biopsy was performed as part of the evaluation for cSjD in 56%
of the patients (Basiaga et al), suggesting the presence of factors which influence how MSG biopsy is utilized in the evalua-
tion of cSjD.

Methods: Using the retrospective international cohort of 300 children diagnosed with cSjD, we compared demographics,
clinical manifestations, disease features, and diagnostic evaluation of cSjD patients who underwent MSG biopsy as part of
their evaluation of cSjD to those who did not.

Results:We found that younger age (less than 9 years old, p=0.0003, OR 2.9), male biologic sex (p=0.005, OR 2.4), parotitis
(p< 0.0001, OR 2.8), and dry mouth (p=0.01, OR 1.8) were associated with a higher likelihood of MSG biopsy (Table 1). Hyper-
gammaglobulinemia (p=0.0001, OR 0.36) and serologies positive for SSA (p < 0.0001, OR 0.14), SSB (p< 0.0001, OR 0.30),
RF (p=0.04, OR 0.59), and ANA (p=0.002, OR 0.33), all of which strongly support cSjD, were associated with a lower likelihood
of MSG biopsy (Table 2). The presence of cytopenia and proteinuria were significantly increased in patients diagnosed with
cSjD who did not undergo MSG biopsy (Table 2). To examine how variation in provider practice influenced the use of MSG
biopsy, we stratified patients according to contributing provider, which interestingly revealed a bimodal distribution of usage
of MSG biopsy, supporting a wide variation in the use of MSG biopsy for the evaluation of cSjD. In contrast to providers who
routinely evaluated with MSG biopsy, those who did not routinely evaluate with MSG biopsy also had reduced use of other
diagnostic evaluations, including Schirmer test (p=0.001), ocular staining score (p< 0.0001), unstimulated salivary flow
(p< 0.0001), and salivary gland ultrasound (p< 0.0001), further supporting the wide practice variation in the evaluation of cSjD.

Conclusion: Taken together, these findings suggest that a standardized evaluation of cSjD is needed to improve diagnosis
and to better understand the epidemiology and natural history of this rare clinical entity, and ultimately provide the foundation
for clinical trials for the treatment of cSjD.
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Basiaga, ML et al. Childhood Sjögren’s Syndrome: features of an international cohort and application of the 2016
ACR/EULAR classification criteria. Rheumatology, Volume 60, Issue 7, July 2021, Pages 3144–3155.

Table 1. Comparison of demographics and clinical manifestations between cSjD patients evaluated without MSG biopsy (-biopsy) versus those
who were evaluated with MSG biopsy (+biopsy). Statistical significance was determined by Chi square analysis or Fisher’s exact test with smaller
sample sizes, and p value of <0.05 was considered statistically significant.
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Development of Systemic Sclerosis in Patients with Primary Sjogren
Syndrome and Raynauds Phenomenon
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Castorino1 and Anastasia Secco1, 1Rivadavia Hospital, Buenos Aires, Argentina, 2Rivadavia´s Hospital, Buenos Aires,
Argentina

Table 2. Comparison of diagnostic testing and and serologies between cSjD patients evaluated without MSG biopsy (-biopsy) versus those who
were evaluated with MSG biopsy (+biopsy). Statistical significance was determined by Chi square analysis or Fisher’s exact test with smaller sam-
ple sizes, and p value of <0.05 was considered statistically significant.
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Background/Purpose: Primary Sjögren’s Syndrome (pSS) is an autoimmune disease, and Raynaud’s Phenomenon (RP) is
an extraglandular manifestation that can evolve into a systemic sclerosis-overlap syndrome. Hence, the importance of iden-
tifying systemic sclerosis (SSc) in its early stages. The aim of this study was to describe the occurrence of RP in a cohort of
patients with pSS. To estimate the frequency of Very Early SSc, and to describe its clinical and immunological features. To
determine the frequency of development of SSc (2013 classification criteria for systemic sclerosis ACR/EULAR) in patients
with pSS and RP.

Methods: An observational, descriptive, retrospective cohort study was carried out. Patients with pSS, according to
ACR/EULAR classification criteria 2002 and/or 2016, attending to a public hospital in Argentina, were included. Patients with
SSc-overlap syndrome were excluded. In order to identify Very Early SSc, we looked for RP associated with SSc marker
autoantibodies and/or sclerodermiform pattern (SDP) in capillaroscopy. Continuous variables were described as mean
and standard deviation (SD) or median and interquartile range (IQR). Categorical variables were expressed as percentages.

Results: Two hundred and seven patients with pSS were included. The mean age in years was 58 (± 14). The mean follow-
up time in months was 111 (± 63), and 15% (n:32) of the patients with pSS had RP. The median time of RP evolution was
113 months (IQR: 45-168). Regarding capillaroscopy in patients with pSS and RP, 32% (n:8) had non-specific findings,
32% (n:8) early SDP, 24% (n:6) active SDP, and 4% (n:1) late SDP; 56% (n:18) of the patients with pSS and RP met the cri-
teria for Very Early SSc with a median follow-up time of 55 months (IQR: 30-73); 53% (n:9) had only SDP, 12% (n:2) had SDP
with specific antibodies, and 35% (n:6) had only specific antibodies. Anti-centromere antibody (ACA) predominated in 83%
(n:5) and the anti Pm-Scl in 17% (n:1). Of all the patients with pSS and RP, 16% (n:5) developed SSc after a median follow-
up of 62 months (IQR: 24-63).

Conclusion: The frequency of RP among our patients with pSS is similar to the one described in various series. Over half of
them met the criteria for Very Early SSc. Abnormal capillaroscopy is the most frequently observed criterion. Of these
patients, 16% developed SSc. ACA’s were the predominant antibodies. Consequently, it is of the utmost importance to
contemplate RP in patients with pSS since Very Early SSc may have critical prognostic and therapeutic implications. Finally,
the significance of capillaroscopy in the assessment of these patients is worth highlighting.

Disclosure: A. Martinez, None; J. Morbiducci, None; C. Arguissain, None; M. Tamborenea, None; M. Bejarano,
None; L. Castorino, None; A. Secco, None.
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Background/Purpose: Sjögren’s syndrome (SS) is an autoimmune rheumatic disease characterised by dryness resulting
from chronic lymphocytic infiltration of the exocrine glands and extra glandular manifestations such as arthritis, anemia,
and fatigue. The disease is more frequent in women aged 30-50. However, in rare cases, the disease starts in childhood
and is known as childhood-onset SS (cSS). Children have different clinical manifestations compared to adults, with dryness
being less common, making the diagnosis very challenging. Our aim is to investigate in depth the immune cell profile of
patients with cSS and their cytokine profile for better understanding of disease pathogenesis.

Methods: Peripheral blood was collected from a cohort of patients with cSS (n=10) and age and sex-matched healthy con-
trols (HC) (n=10). None of the patients had received B-cell depletion therapy. Peripheral blood immune-phenotyping of
29 immune-cell subsets, including B and T cells, was performed using flow cytometry as we have reported previously for
patients with adult-onset SS. Data were analyzed using multiple t-tests and compared with the adult SS immune phenotype.
A panel of 15 serum cytokines associated with SS pathology were measured by Luminex, multiple t-tests were performed to
detect statistically significant differences between cSS and HCs.

Results: Patients with cSS had an average age of 18 years (range 16-21) with an average age of disease onset at 14 years
(range 12-18). 60% of patients had anti-Ro autoantibodies and 50% had anti-La autoantibodies.

Patients with cSS had an altered immune profile compared to age matched healthy controls (HCs) (mean age = 18 years,
range 15-25). In the B cell compartment, cSS patients had higher frequencies of total CD19+ B cells (p=0.0044), naïve B
cells (CD19+IgD+CD27-) (p=0.0183) and bm2 (CD19+IgD+CD38+) (p=0.0490) whereas memory B cell subsets such as
early bm5 (CD19+IgD-CD38+) and late bm5 (CD19+IgD-CD38-) were significantly reduced (p=0.0249, and p=0.0117
respectively). Interestingly, in the CD4+ T cell compartment, central memory T cells (CD4+CD27+CD45RA-) were signifi-
cantly reduced (p=< 0,0001) but effector memory (CD4+CD27-CD45-) and effector memory-re-expressing-CD45RA
(EMRA, CD4+CD27-CD45RA+) T-cell subsets were significantly elevated (p=0.0171 and p=0.0002 respectively). There
was also a significant increase in CD8+CD25-CD127+ responders T cells (p=0.0392) in cSS patients versus HCs. Serum
cytokines levels of APRIL and CCL8 were significantly elevated in cSS.

Conclusion: This is the first pilot study investigating the immune profile of patients with cSS. In line with our previous studies
in adults we detected elevated naïve and reduced frequencies of memory B cells, suggesting an immunological rationale for
the use of similar therapies across age. However, we also found a specific dysregulation of the responder CD8+ T cell sub-
population in cSS versus HCs, which require further investigation. Our cytokine data could indicate an ongoing dysregulation
of the homeostasis of mature B-cells and activation of different immune cells.

Disclosure: L. Martin-Gutierrez, None; H. Peckham, None; A. Radziszewska, None; J. Peng, None; O. Nettey,
None; E. Jury, None; C. Ciurtin, None.
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Background/Purpose: Salivary gland (SG) dysfunction is commonly associated with the autoimmune disease primary
Sjögren’s syndrome (pSS). Whilst the more advanced stages of the disease are well studied, the earliest events triggering
SG dysfunction remain enigmatic. We sought to elucidate the earliest events suggestive of SG dysfunction, using a non-
biased single cell sequencing cell-interaction approach, and biopsies of the parotid SG.

Methods: Parotid gland biopsies were harvested from 12 SSA+ pSS patients grouped into those with with no infiltration
(focus score (FS) =0, n=4), intermediate infiltration (FS 0-1, n=4) and a positive focus score (FS >1, n=4). Healthy parotid
glands were also harvested (n=4). After digestion, single cell RNA sequencing was performed on all cells present in all biop-
sies. A total of 24,817 cells were sequenced. Every droplet with ≥500 UMIs was considered a cell. Cells with < 200
expressed genes were discarded, as were cells showing mitochondrial gene expression as >25% of total genes. Data
was normalized and scaled in SCTransform, and Seurat and CellChat platforms used for further analysis.

Results: 24 broad cell types were identified in the total sequenced cells, broadly grouped into acinar cells, ductal cells, tissue
macrophages and monocytes, B cells, T cells, plasma cells and fibroblasts. CellChat analysis suggested in FS=0 pSS group
that there may be communication between fibroblasts and subsets of the T, B and monocytes. This hypothesized commu-
nication was absent or minimal in healthy control, pSS FS0-1 and pSS FS >1 groups. Further pathway analysis pinpointed
CXCL12 ligand expression by fibroblasts and CXCR4 receptor by T and B cells and monocytes, in additional to the MIF
pathway, as potentially active signaling pathways between the cell types.

In order to validate the immunogenic role of fibroblasts early in SG damage in pSS, we are in the process of establishing
fibroblast cultures from FS=0 biopsies of pSS patients and comparing their transcriptomes, immunomodulatory capabilities
and effect when co-cultured with T cells, B cells and saliva producing acinar cells.

Conclusion: Theoretical analysis based on single cell sequencing data would imply that fibroblast may occupy a central role
in the initiation of SG dysfunction or damage in pSS patients. Further validation of this may help us understand how to target
this early disease stage, and minimize gland dysfunction.

Disclosure: S. Pringle, None; F. Spijkervet, None; A. Vissink, None; H. Bootsma, Novartis, Bristol-Myers
Squibb(BMS); F. Kroese, None.
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Background/Purpose: Primary Sjögren’s syndrome (pSS) often results in dysfunction of the salivary glands (hyposalivation
and xerostomia) and substantial decrease in patient quality of life. High label uptake on 68Ga-PSMA-11 PET-CT imaging
identified a bilateral structure in the nasopharynx as a potential salivary gland (SG)-like additional ‘area of interest’, to be con-
sidered in conditions affecting the SGs. This structure was termed the ‘tubarial gland’. We aimed to better understand the
histological and immunohistochemical position of the tubarial glands compared to other salivary glands and their potential
role in hyposalivation, xerostomia development and swallowing problems in pSS.

Methods: Characterization of tubarial gland tissue was performed using standard immunohistological techniques, in com-
parison with tissue from the parotid, submandibular, sublingual, palatal and labial SGs.

Results: Acinar cells in SGs are responsible for saliva manufacture. Expression of the acinar cell-associated aquaporin-5
was detected in tubarial glands, in an apical location associated with polarized, secretory acinar cells. α-amylase expression,
associated with SGs containing serous acinar cells, was not observed in tubarial glands. Expression of serous/serous demi-
lune (SeD) acinar cell markers PIP and PRH2 was observed in tubarial acinar cell clusters, although SeD cells themselves
were not clearly evident. Mucins within putative acinar cells, as inferred from alcian blue labeling, were detected in tubarial
glands, similar to the sublingual, palatal and labial mucous-producing SGs. Expression of adrenergic receptor-β1 by
acinar-like cells of the tubarial gland suggests ability to transduce a sympathetic neuronal signaling. Tubarial gland tissue
also contained keratin 14+ (KRT14+) cells associated with acini and localized to a position suggestive of myoepithelial cells.
In terms of ductal architecture, tubarial glands contained bi-layered KRT14+ Keratin7+ (KRT7+) large excretory ducts (similar
to all other SGs), and simple/stratified squamous ducts, comprised of intermingled KRT14+ and KRT7+ cells (not previously
reported, and similar to palatal, sublingual and labial SGs). These simple/stratified ductal cells in tubarial tissue expressed the
sodium iodide transporter NIS, implying potential functionality ability to modify saliva ion content. No striated or intercalated
ducts were observed in tubarial gland tissue, similar to the palatal SGs.

Conclusion: Based on histological analyses and in comparison to parotid, submandibular and sublingual palatal and labial
salivary glands, tubarial glands resemble most convincingly palatal SGs. We draw this conclusion based on the acinar cell
morphology (namely lack of notable serous demilune acinar cells, presence of mucins and expression of acinar cell marker
proteins), and ductal compartment architecture (absence of intercalated or striated ducts, presence of squamous epithelial
cells). Functional analysis is necessary to confirm the involvement of tubarial glands in moistening the pharyngeal mucosa.
Imaging modalities incorporating the SGs may be critical to compiling a total picture of SG dysfunction in pSS.
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Background/Purpose: Metformin (dimethyl biguanide, Met) is a widely used, first-line antidiabetic drug with AMPK-
dependent anti-inflammatory and immunomodulatory effects. In vitro studies and human trials in SLE and multiple sclerosis
have shown that Met associates with reduced Th17 cells, IL-17, IL-1b, IL-6, IFN-g, and TNF-a, while restoring or increasing
regulatory T-cells (Treg). Sjögren’s Disease (SjD) is a systemic autoimmune disorder characterized by autoantibody produc-
tion and lymphocytic infiltration of the exocrine glands. In SjD, T cells participate in target organ inflammation and promote B
cell activation; it has been proposed that an imbalance between pro-inflammatory Th17 and Tfh cells and their regulatory
counterparts, Treg and Tfr cells, is a key component of pathogenesis. A study of an SjD mouse model treated with Met
showed improved salivary gland function and re-establishment of the T cell equilibrium. Based on this premise, we reviewed
the potential impact of Met on SjD in a large cohort.

Methods: The clinical and serologic features of patients meeting the ACR-EULAR classification criteria for SjD in the OMRF
SjD cohort were retrospectively reviewed. Cases were defined as SjD diabetic patients treated with Met (SjD-Met) at the time
of evaluation (n=31). The comparison groups were 1) SjD non-diabetic, not on Met matched by age, sex, and race 1:4 to the
cases (SjD-match, n=124); 2) SjD diabetic patients not treated with Met (SjD-DM-notMet, n=59); 3) All diabetic SjD, irrespec-
tive of treatment (SJD-DM, n=84); and 4) All non-diabetic SjD in the cohort (SjD-nonDM, n=375).

Results: 459 participants that met SjD classification had sufficient data for analysis. No significant differences in socio-
demographic features were observed across groups. SjD-Met subjects had lower rates of (+) Schirmer’s and OSS than
SjD-match (OR 0.40, p=0.028; and OR 0.24, p=0.004, respectively). Interestingly, while no differences were observed in sal-
ivary flow, SjD-Met also showed significantly lower focus scores on salivary gland biopsy than SjD-match (1.88±1.32
vs. 3.26±2.91, p=0.0002). This pattern persisted when SjD-Met was compared to SjD-DM-notMet but the effects disappear
when comparing all diabetics to non-diabetics so this seems directly associated with Met. The differences that could be
attributed to diabetes, since they were observed when comparing all diabetics (irrespective of treatment) to non-diabetics,
were lower salivary flow volumes and higher ESR in SjD-DM. No differences were identified in disease activity, autoanti-
bodies, complement, or immunoglobulin levels. Limited ESSPRI data precluded drawing conclusions despite a consistent
trend toward lower ESSPRI scores in the SjD-Met group.

Conclusion: Our retrospective study shows that SjD patients receiving Met have lower rates of abnormal ocular tests
(Schirmer’s and OSS) and less extensive focal lymphocytic infiltration of the minor salivary glands (Focus Score) than their
counterparts not on Met. These results justify the design of prospective, randomized, double-blind control trials of Met, an
accessible and safe drug for SjD, a disease with great unmet therapeutic needs.
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Background/Purpose: Sjögren’s syndrome (SjS) shares a series of symptoms with non-SjS Sicca syndrome, a salivary
gland disease characterised by glandular dysfunction and dryness. However, unlike SjS, Sicca is not defined by tertiary lym-
phoid structure (TLS) formation in the salivary glands. TLS germinal centres provide a local hub for the maturation and pro-
liferation of auto-reactive B-cells and expansion of malignant B-cell clones. TLS that form within salivary glands (SGs) of SjS
patients are associated with poor disease outcome, autoantibody production and lymphoma development. In contrast,
some Sicca cases may be associated with poorly defined T cell infiltration in the absence of clear T/B cell aggregation with-
out TLS formation. The cellular and biological processes that drive organ permissiveness for TLS establishment in SjS as
opposed to Sicca are largely unclear, but could act as an exemplar for TLS formation at other sites.

Methods: Single cell atlases of SGs were generated from SjS and sicca (n=eight per group) patients using the 10x scRNA-
seq Genomics platform. SjS patients fulfilled 2016 ACR/EULAR classification criteria. Sicca patients were anti-Ro and
biopsy negative for FLS, but displayed scattered T cell infiltration in some cases. Data analysis was performed using R and
the harmony, Seurat and Cellchat packages. Multiplex IHC, RNAscope and quantitative-PCR were used to validate scRNA-
seq findings.

Results: Cell clustering of SjS and Sicca SGs unveiled key differences in both immune cells and stromal cell compartment
between the two disease groups. Sicca samples had significant differences in the immune-cell compartment, in particular,
sicca SGs lacked activated ICOS+IL17+IFNG+TNF+ CD4 T helper and presented major differences in the IL7R+CD8+ T
and Treg population. Small numbers of poorly differentiated populations of B cells and plasma cells were detected in Sicca,
as compared to SjS SGs. Both disease groups had populations of CD8+GranzymeK+CD8 T cells.

Sicca SGs lacked crucial alterations in their stromal cell populations including an absence of CXCL9+BAFF+CCL19+-
CCL21+CD40+ immunofibroblasts that are classically associated with SjS TLS. Whilst CD40 expression was broadly
expressed across SjS cell clusters, limited expression of both CD40 and CD40L was observed in Sicca SG, supporting
the clinical observations on the importance of the CD40/CD40L pathway in SjS pathology. Cellular interactome and in vitro
analysis revealed complex interplay between LTBR, TNF, IFNγ and CD40 signals on both immune and stromal cell popula-
tions for TLS establishment. No major differences were observed in the presence of myeloid and pericyte populations
between the two disease groups. Analysis of differentially expressed genes highlighted variances in activation and function
of epithelial and endothelial cells. Interestingly, sicca presented a significant inflammatory signature on endothelial cells.

4021



Conclusion:Our work is the first, systematic map and atlas of micro-anatomical and functional differences between SjS and
Sicca providing critical insight in pathogenic players and therapeutic targets in these two different conditions.
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Background/Purpose: Sjögren’s disease (SjD) is a chronic inflammatory, autoimmune disorder with reduced lacrimal/
salivary gland secretion resulting in keratoconjunctivitis sicca and xerostomia, respectively. Also, SjD patients have increased
rates of metabolic syndrome and experience significant fatigue. Metabolic syndrome and fatigue are associated with chronic
low-level inflammation. Our previous studies showed oxidative damage in systemic lupus erythematosus and oxidative
modification of proteins in SjD. Oxidative damage, mitochondrial dysfunction, and metabolic syndrome have been studied
only sporadically in SjD, and their associations have not been studied. We hypothesized that SjD subjects have mitochon-
drial dysfunction and that fatigue and oxidative damage will be present in a subset of subjects with SjD.

Methods: We enrolled 17 SjD subjects and seven age and sex-matched subjects at the Oklahoma Shared Clinical and
Translational Resources in this study. Subjects underwent a fasting blood draw, lipid and glucose testing, BMI measure-
ment, and completed a fatigue questionnaire. After isolating PBMCs from the blood, B cells were purified through positive
selection, and T cells through negative selection using Miltenyi Biotech B and T cell isolation kit. We plated one million T
cells/well on Cell Tak coated plate to make the cells adherent. The cells were analyzed for mitochondrial oxygen consump-
tion rate (OCR) and extracellular acidification rate (glycolysis) using the Seahorse XF24 assay. SDS-PAGE analysis of plasma
proteins followed by immunoblotting of 4-hydroxynonenal (HNE) modified proteins using anti-HNE antibody were also
performed.
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Results: Our previous studies confirmed oxidative damage in SjD, demonstrated by an HNE-modified plasma protein
migrating at ~16 kD. In the present study, we did not find significant differences in non-mitochondrial respiration between
controls and SjD [17.67±2.77 Standard Error (SE) Vs. 17.95±3.1 SE pmol/min/million cells]. However, basal OCR was sig-
nificantly higher (p< 0.0001) in controls compared to SjD (114.94±16.13 SE Vs. 70±5.69 SE pmol/min/million cells). ATP-
linked respiration was also significantly higher (p< 0.001) in controls than in SjD (116.07±16.79 SE Vs. 66.93±4.71 SE
pmol/min/million cells). The biggest differences were in the maximal respiration (p< 0.0005) (controls- 421.3±88.35 SE;
SjD- 173.97±17.21 SE pmol/min/million cells) and reserve capacity (p< 0.0002) (controls- 310.93±74.37 SE; SjD- 105.01
±12.34 SE pmol/min/million cells). There was no significant difference in basal glycolysis or glycolytic stressed levels in con-
trols and SjD. Our next steps will be to determine which of these SjD subjects have metabolic syndrome and oxidative dam-
age and whether mitochondrial dysfunction, metabolic syndrome and oxidative damage occur in a sub-set of these SjD
subjects.

Conclusion:Mitochondrial dysfunction appears to be a significant problem in SjD. We will analyze if it is associated with the
metabolic syndrome and fatigue that frequently accompany SjD.
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Background/Purpose: Primary Sjögren’s syndrome (pSS) is a systemic autoimmune disease characterized by a triad of
dryness, pain and fatigue in affected patients. Its diagnosis is based on a combination of clinical, histological and biological
findings. Anti-Ro autoantibodies comprise reactivity against two autoantigens (Ro52 and Ro60) encoded by separate genes
and found in distinct cellular compartments. When expressed in pSS, a double positivity for anti-Ro 52 and anti-Ro 60 anti-
bodies is usually observed (2/3 of the patients), and this presentation is often associated with more systemic involvement
and severe evolution, as compared to patients with a negative serology. A small proportion of patients with isolated positivity
for either anti-Ro52 or anti-Ro60 antibodies are also observed, but the impact of this partial biological profile remains
unclear. The aim of this study was to characterize the clinical, serological and interferon profiles of Sjögren’s patients with
single anti-Ro52 or anti-Ro60 antibody positivity.

Methods: Methods: pSS patients were recruited from the European PRECISESADS cohort (NCT02890121 and
NCT02890134) and the independant Brittany DiapSS cohort (NCT03681964). Anti-Ro52 and/or anti-Ro60 antibody levels
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were obtained by chemiluminescence. Clinical information, disease activity, and other autoantibodies including rheumatoid
factor were also collected. Type I and type II interferon signatures were generated based on previously validated scores.

Results: Anti-Ro52 and/or anti-Ro60 antibody status was obtained for 378 pSS patients. Among the latter, 254/378
(67,2%) were double positive, 80/378 (21,2%) were double negative, 21/378 (5,5%) had only anti-Ro60 antibodies and
23 (6,1%) had only anti-Ro52 antibodies. Patients with isolated anti-Ro52 antibodies had a significantly higher proportion
of positive rheumatoid factor and hypergammaglobulinemia than double-negative patients (p = 0.02 and p = 0.0006,
respectively), as well as a trend toward a higher inflammatory index (p = 0.08). Despite a similar trend, no significant differ-
ence was found for these parameters between isolated anti-Ro60 patients and double-negative patients. No statistical dif-
ferences were found for disease activity (ESSDAI and PGA score), arthritis, sicca syndrome, glandular swelling or fatigue
between the groups of single-positive patients, possibly due to the heterogeneity of patients included in terms of disease
duration and drugs used. The interferon signatures according to two distinct modular scores were found to be significantly
different in a graded manner with (i) the lowest interferon signature for double-negative patients, (ii) an intermediate interferon
signature for patients with a single antibody positivity and (iii) a strong interferon signature for double-positive patients.

Conclusion: Taken together, these results suggest that pSS patients with single anti-Ro antibody positivity, especially anti-
Ro52, adopt an intermediate phenotype between double-negative and double-positive patients, and should be considered
at medium risk of disease progression.

Disclosure: E. Bettacchioli, None; A. Saraux, None; A. Tison, None; D. CORNEC, None; M. Dueymes, None;
M. Alarcon-Riquelme, None; V. Devauchelle, Pfizer, Novartis, AbbVie/Abbott, Novartis, Bristol-Myers
Squibb(BMS), Roche-Chugai, Galapados.

Abstract Number: 2044

Abnormalities of Extracellular Matrix Modeling Gene Expression in
Salivary Gland Epithelial Cells of Patients with Sjögren’s Syndrome

Elodie Riviere1, Juliette Pascaud1, Franck Letourneur2, Gaetane Nocturne3 and Xavier Mariette4, 1Université Paris-
Saclay, INSERMU1184, Le Kremlin Bicêtre, France, 2Genomic, Hôpital Cochin, Université Paris Descartes, Sorbonne Paris
Cité, Paris, France, 3APHP, Le Kremlin Bicêtre, France, 4Paris-Saclay University, Rueil Malmaison, Ile-de-France, France

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: (2017–2051) Sjögren’s Syndrome – Basic and Clinical Science Poster
Session Type: Poster Session D
Session Time: 1:00PM–3:00PM

Background/Purpose: Salivary gland epithelial cells (SGECs) are not only the target of autoimmunity in primary Sjögren’s
syndrome (pSS). SGECs may interact with lymphocytes and therefore participate to the over activation of the immune sys-
tem (1). Moreover, SGECs may undergo TGFb mediated epithelial to mesenchymal transition during pSS (2).

We aimed to determine whether SGECs from pSS present intrinsic abnormalities that may be involved in pSS pathogenesis,
especially concerning their potential role in salivary gland microenvironment modifications.

Methods:Minor salivary gland (MSG) biopsies were obtained from patients referred for suspicion of pSS to the Rheumatol-
ogy Department of Bicêtre hospital, AP-HP, Université Paris-Saclay, a tertiary reference center for systemic auto-immune
diseases. pSS was defined according to the 2016 ACR/EULAR criteria. RNAseq analysis of primary SGECs (5 controls
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and 5 pSS) was performed after 2-3 weeks of culture (Illumina). Statistical analyses on the read counts were performed with
the DESeq2 package. Absolute FC value >1.5 and p-value< 0.05 was applied to identify up and down-regulated genes.
Confirmation RT-qPCR were then performed on additional SGECs samples (n = 15 controls and 13 pSS).

Results: RNAseq analysis of SGECs from pSS compared to controls identified 251 upregulated and 260 downregulated
genes. Functional enrichment pathway analysis highlighted an over-representation of the Inhibition of Matrix Metallopro-
teases signaling pathway (Table1). Among the most upregulated genes, using string DB software, we identified hubs corre-
sponding to genes involved in extracellular matrix formation, such as collagen genes and ADAMTS genes (Figure 1). RT-
qPCR allowed to confirm the upregulation of COL3A1 in SGECs from pSS compared to controls (Figure 2A). Interestingly,
among the other upregulated genes in RNAseq, MMP24 was significantly higher in SGECs from pSS with a focus score
(FS) >1 on MSG biopsy than pSS with a FS < 1 (Figure 2B). We hypothesized that SGECs may undergo epithelial-
mesenchymal transition (EMT) during pSS. We looked at EMT transcription factors, and observed a trend for an up regula-
tion of SNAI1 (coding for SNAIL) and ZEB2, and for a down regulation of SLUG in SGECs from pSS with FS >1 compared to

Figure 2.
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pSS with a FS< 1 (Figure 2B). Interestingly, there was an inverse correlation between SLUG expression and the focus score
in SG, and we also observed a correlation between ZEB2 expression and the focus score (Figure 2C)

Conclusion: We found an increased expression of Matrix Metalloproteases signaling pathway and a trend for increased
expression of several genes involved in EMT between pSS and controls. Thus, besides a role in immune cells activation,
we found another possible pathogenic role of SGECs in pSS through the induction of SG fibrosis development. The corre-
lation between genes involved in EMT expression and lymphocytic infiltrates in the SG suggests that the crosstalk between
SGECs and lymphoid cells could be bi-directional from SGECs to immune cells, but also from immune cells to SGECs.

References:

1. Rivière E, et al., Ann Rheum Dis. 2020
2. Sisto M, et al. Arch Immunol Ther Exp. 2020
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Background/Purpose: It is well established that in systemic lupus erythematous (SLE), disease burden is higher in patients
from African ancestry (AA) than in Caucasian patients. Although primary Sjögren’s syndrome (pSS) and SLE vary by their clinical
presentation, they share common pathogenic mechanisms. Our objectives were to compare demographic and biological
parameters as well as disease activity and therapeutic management between patients of African Ancestry (AA) and Caucasians.

Methods: We conducted a retrospective case-control study. Ethnicity was classified retrospectively asking the patient or
relatives, if necessary. We included all pSS patients referred in a single national referral center for Sjögren’s disease since
1990 of AA including sub-Saharan and Afro-Caribbean origins. Each AA pSS patient was matched to two Caucasians
patients from the same center based on follow-up duration. Patients were excluded if they met diagnostic criteria for SLE,
rheumatoid arthritis or any other connective tissue disease. We calculated a cumulative ESSDAI (cumESSDAI) score defined
as the sum of each category maximum score during follow-up. Characteristics of patients were compared between patients
of African Ancestry (AA) and Caucasians. Circulating B-cell activating factor (BAFF) levels and presence of BAFF-var geno-
type were compared between patients of African and non-African ancestry from a separate pSS cohort.

Results: We included 48 patients of AA matched to 96 Caucasians with a median follow-up of 5 years [IQR 2-10]. Patients
of AA were younger with a median age at diagnosis of 40 [IQR 28–48] vs. 53 [IQR 38–60] (p < 0.001).
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Anti-SSA antibodies were more frequently positive in AA patients (83% vs. 67%, p = 0.06) as well as anti-Sm (8% vs. 0%,
p = 0.01) and anti-RNP (17% vs. 4%, p = 0.02). Mean serum titers of gammaglobulins was markedly higher in patients of
AA (18.8g/L [IQR 15-24] vs. 12.6g/L [IQR 9.7-16.2], p < 0.001) as was any occurrence of cryoglobulinemia during follow-
up (10% vs. 2%, p = 0.041. Median cumESSDAI score was higher in AA patients (9.5 [IQR 4-19] vs 4.0 [IQR 2-8] p
< 0.001) with a higher prevalence of arthritis, myositis, interstitial lung disease and lymphadenopathy. CumESSDAI constitu-
tional domain was more frequently increased in AA patients. Lymphomas occurred in five patients in both groups (10% vs
5.2% p = 0.3). Full details are presented in table 1.

Patients of AA were more often prescribed immunosuppressors, particularly Rituximab, without overall statistical
significance.

We subsequently compared serum BAFF levels in 41 AA patients and 369 non-AA patients. Median BAFF levels was
1559pg/mL (IQR 1186-2032) in AA patients and 1311pg/mL (IQR 1057-1825) in non-AA patients (p = 0.02) (Figure 1).

Table 1: Patients characteristics according to ancestry
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BAFF-var genotype was significantly associated with BAFF-levels (p = 0.002) however it was not significantly more prevalent
in AA patients than in non-AA patients (5% vs 8.5%, p = 0.75).

Conclusion: Patients of AA seemed to have a distinct phenotype of pSS compared to Caucasian, with earlier disease onset,
higher gammaglobulin titers, more frequent anti-SSA positivity and higher systemic disease activity alongside with higher cir-
culating BAFF levels, which might not be explained by the presence of BAFF-var polymorphism.

Disclosure: M. Beydon, None; M. Dulin, None; R. Seror, GlaxoSmithKlein(GSK), Boehringer-Ingelheim, Janssen,
Novartis, Amgen; F. Desmoulins, None; X. Mariette, AstraZeneca, Bristol Myers Squibb, Galapagos, GSK, Novartis,
Pfizer; G. Nocturne, Pfizer, Novartis, Eli Lilly, Amgen.
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Figure 1: Circulating BAFF levels According to Ancenstry
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Background/Purpose: Ultrasound is a promising non-invasive tool in the evaluation of the salivary glands for parenchymal
changes related to Sjögrens Syndrome (SS). The OMERACT Ultrasound Grey-scale (GS) Scoring System for SS has been
shown to have good sensitivity and excellent specificity for fulfilling the SS classification criteria, when a GS ≥2 in at least
1 gland was considered indicative of SS (1), however others have suggested pathology in at least 2 glands is required (2).
Systematic use of ultrasound might reduce the need for labial biopsies if US findings are in agreement with biopsies.

The aim was to assess the agreement between labial biopsy results and salivary gland ultrasound findings in patients sus-
pected of SS.

Methods: Patients referred to our department with a suspicion of SS from 2017-2021, scheduled for a diagnostic labial
biopsy were recruited. All underwent GS ultrasound of the parotid and submandibular glands bilaterally prior to clinical exam,
Schirmer’s test, unstimulated salivary flow, blood samples including autoantibody analysis. Still images of the four glands
were scored 0-3 using a previously developed ultrasound atlas (1) of the OMERACT ultrasound scoring system for SS
(2,3). All biopsies were evaluated by a pathologist and focus score ≥1 was considered indicative of SS. Two different ultra-
sound scores for SS were tested: US-score ≥2 in at least 1 gland and US-score ≥2 in at least 2 glands. Descriptive statistics
were used. In these analyses, we used labial biopsy as reference standard.

Results: 103 patients were included and 44 were clinically diagnosed with SS of which 42 (95%) fulfilled the 2016
ACR/EULAR classification criteria and 33 (75%) had positive labial biopsy. Demographics are shown in table 1.

Tabel1
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The sensitivity of ultrasound score ≥2 in at least 1 gland was 0.69 and the specificity 0.80. The positive predictive (PPV) and
negative predictive values (NPV) were 0.61 and 0.85, respectively. Applying ultrasound score ≥2 in at least 2 glands did not
improve specificity (0.83), PPV (0.61) or NPV (0.82) whereas sensitivity dropped to 0.59. The agreement between biopsies
and ultrasound for SS is shown figure 1.

Conclusion: In patients with suspected SS, we found good agreement between US of salivary glands and subsequent labial
biopsy. US of salivary glands seems useful in the diagnosis and classification of SS, but labial biopsies may still be needed in
select cases.

Disclosure: V. Fana, None; N. Schmidt, None; U. Døhn, None; S. Krabbe, Novartis; L. Terslev, None.
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Background/Purpose: Primary Sjögren’s Syndrome (pSS) is characterized by xerophthalmia, xerostomia and increased
lymphoma risk. To address heterogeneity in symptoms, Tarn et al. applied cluster analysis on a pSS population. They iden-
tified four subgroups based on patient-reported outcomes assessing dryness, fatigue, pain, anxiety and depression: low
symptom burden (LSB), pain dominant with fatigue (PDF), dryness dominant with fatigue (DDF) and high symptom burden
(HSB). These groups were considered true endotypes due to differences in hematological, biological, autoimmune and tran-
scriptomic parameters.

Salivary gland ultrasound (SGUS) is emerging as essential tool in the evaluation of pSS, but its link to these endotypes is
unknown. Therefore, we explored SGUS outcomes in relation to endotypes in patients with definite and suspected pSS.

Methods: Definite pSS patients (n=171) fulfilling the 2016 ACR/EULAR classification criteria, and suspected pSS patients
(n=119), positive for at least one criterion, were included in the Belgian Sjögren’s Syndrome Transition Trial (BeSSTT). Both
patient groups were stratified into endotypes using the Newcastle Sjögren’s Stratification Tool. SGUS was assessed using
Hocevar score (0-48); scores ≥17 were considered positive. Categories were created with 0-14 indicating negative, 15-26

Figure 1. Hocevar scores for different endotypes in definite and suspected pSS patients in the discovery (A) and replication (B) cohort. Within the
definite pSS subgroup, differences between each endotype and patients from the other endotypes were assessed by Man-Whitney U testing. Sig-
nificant differences were indicated with the corresponding p-value.

Figure 2.Mosaic plot visualizing the proportion of negative (0-14), low positive (15-26) and high positive (27-48) Hocevar scores for all endotypes
both in definite and suspected pSS in the discovery cohort. Darker shades indicate the proportion anti-SSA/Ro positive patients in each subgroup.
The area of each rectangle represents the number of patients in each subgroup. Abbreviations: LSB=low symptom burden; PDF=pain dominant
with fatigue; DDF=dry dominant with fatigue; HSB=high symptom burden.

4032



low positive and 27-48 high positive results. The dataset was randomly divided into a discovery (n=203) and replication
(n=87) cohort.

Results: In the discovery cohort, Hocevar was significantly higher amongst definite than suspected pSS patients (21 (11-36)
vs 10 (2-18); p< 0.001). This was also true when comparing definite and suspected pSS subgroups within each endotype,
with the exception of LSB (17 (5-31) vs 19 (4-28); p=0.823) (Figure 1). SGUS had strong discriminative power for pSS clas-
sification (AUC=0.74), especially in DDF (AUC=0.89). In definite pSS, Hocevar scores were strikingly high in DDF compared
to other endotypes (38 (20-44) vs 18 (9-33); p< 0.001). Additionally, a significantly higher proportion of DDF patients had a
high positive Hocevar score compared to other patients (66.7% vs 28.0%; p< 0.001) (Figure 2). Patients with high positive
SGUS-scores reported a significantly higher dryness burden (p< 0.001), and had lower unstimulated salivary flow rates
(p=0.005) and higher ocular staining scores (p< 0.001) than those with a negative SGUS. They had significantly lower lym-
phocyte counts (p=0.005), while β2-microglobuline, IgG and rheumatoid factor levels were higher (all p< 0.001), indepen-
dent of endotype. Moreover, a subset of young, anti-SSA/Ro positive patients not fulfilling classification criteria showed
clear SGUS abnormalities. Replication showed similar results.

Conclusion: Amongst definite pSS patients, SGUS-scores were highest in DDF compared to other endotypes, providing
the first evidence of imaging abnormalities in salivary glands matching distinct biological profiles ascribed to pSS endotypes.
Additionally, a subset of patients with potential early disease was detected due to presence of anti-SSA antibodies and high
SGUS-scores. These results underscore the role of SGUS as powerful tool both in pSS classification and stratification.

Disclosure: L. Deroo, None; H. Achten, None; E. Genbrugge, None; W. Bauters, None; D. Roels, None; F. Dochy,
None; D. Creytens, None; A. De Craemer, None; F. Van den bosch, AbbVie, Lilly, Galapagos, Janssen, Merck,
Novartis, Pfizer, UCB, Amgen, Bristol-Myers Squibb(BMS), Celgene; D. Elewaut, AbbVie, Eli Lilly, Galapagos, Novar-
tis, UCB Pharma; i. peene, None.

Table 1. Clinical characteristics and laboratory parameters of the discovery cohort. Continuous data presented as median (IQR) and categorical
data as number of patients (%) unless otherwise indicated. P-values refer to comparison of endotypes within definite and suspected pSS sub-
groups, based on Kruskal-Wallis or Chi-squared tests. aResults are reported as the ratio aberrant on available biopsies. Abbreviations:
ESSPRI=EULAR Sjögren’s syndrome patient reported index; USFR=unstimulated salivary flow rate; OSS=ocular staining score; FS=focus score;
ESSDAI=EULAR Sjögren’s syndrome disease activity index.

4033



Abstract Number: 2048

Serology Driven Pulmonary Phenotype Characterization of Sjögren
Syndrome-associated Interstitial Lung Disease: A Monocentric Cohort
Study

Gaetano La Rocca1, Francesco Ferro2, Giovanni Fulvio3, Silvia Fonzetti4, Inmaculada Concepci�on Navarro García5, Elena
Elefante6, Chiara Romei7, Marta Mosca6 and Chiara Baldini3, 1University of Pisa, Rheumatology Unit, Palermo, Palermo,
Italy, 2Clinical and Experimental Medicine Department, Azienda Ospedaliero-Universitaria Pisana, Pisa, Pisa, Italy,
3University of Pisa, Pisa, Pisa, Italy, 4Azienda Ospedaliera Universitaria Pisana, Pisa, Italy, 5Clinical and Experimental
Medicine Department, Azienda Ospedaliero-Universitaria Pisana, Pisa, Italy, 6University of Pisa, Pisa, Italy, 7University of
Pisa, Rheumatology Unit, Pisa, Italy

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: (2017–2051) Sjögren’s Syndrome – Basic and Clinical Science Poster
Session Type: Poster Session D
Session Time: 1:00PM–3:00PM

Background/Purpose: Interstitial lung disease (ILD) is a relatively frequent manifestation of Sjögren’s Syndrome (pSS),
potentially presenting with a wide spectrum of clinical-radiological characteristics. Anti-Ro52 autoantibodies have been
recently recognized as a risk factor for ILD in pSS. However, little is known about the relationship between circulating auto-
antibodies and clinical characteristics of pSS-ILD patients.

Fig 1.a
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Aim of the study was: 1. to compare pSS-ILD patients with non-ILD pSS patients and 2. to investigate the impact of serology
on the pulmonary phenotype of pSS-ILD patients.

Methods: This was a monocentric observational study, including pSS patients (2016 ACR/EULAR criteria) in follow-up from
2012 to 2022. Demographic, clinical, biological, and imaging data updated to last follow-up visit were collected. ILD pres-
ence for all cases was confirmed by an expert radiologist based on HRCT chest findings. She assessed HRCT patterns,
ILD extension and severity by Warrick score. Anti-Ro60 and anti-Ro52 were assessed by immunoblotting. A two-step clus-
ter analysis was performed to identify ILD subgroups using anti-Ro60 and anti-Ro52 positivity status, HRCT pattern, age at
pSS diagnosis and latency from ILD onset to pSS diagnosis or viceversa. Differences in Warrick score and functional tests
between the subgroups were assessed.

Results: 615 pSS patients were included. Out of them 51 (8.3%) presented ILD. Compared to non-ILD patients, pSS-ILD
patients were significantly older (p< 0.0001), had a higher ESSDAI at baseline (p< 0.001) and a higher frequency of isolated
anti-Ro52 antibodies (p< 0.001). Cluster analysis identified 5 subgroups in ILD patients (Fig. 1a and 1b). ILD tended to pre-
cede the diagnosis of pSS in clusters 1 and 4, whereas tended to occur during the disease course in clusters 2, 3 and
5. Clusters 1 was characterized predominantly by a seronegative status and a NSIP pattern whereas cluster 4 by isolated-
Ro52 and a UIP pattern. The latter presented the most severe abnormalities in functional tests (p=0.02) and tended to pres-
ent the worst Warrick score (p=0.08). Clusters 3 and 5 were both characterized by a predominant NSIP pattern, generally
occurring within the first 5 years of the disease; however, cluster 3 was generally characterized by isolated anti-Ro52
whereas cluster 5 predominantly by antiRo60/anti-Ro52 positivity. Cluster 2 patients were the youngest (p< 0.001), they
were anti-Ro60/Ro52 positive and presented the longest average time from pSS to ILD diagnosis (p< 0.001). All the 4 LIP
cases in our cohort were included in cluster 2.

Fig 1.b
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Conclusion: In this study we highlighted a significant association between pSS-ILD patients’ serological profile and pulmo-
nary phenotype in terms of clinical presentation, severity and imaging patterns.

Disclosure: G. La Rocca, None; F. Ferro, None; G. Fulvio, None; S. Fonzetti, None; I. Navarro García, None;
E. Elefante, None; C. Romei, None;M. Mosca, Eli Lilly, AstraZeneca, UCB, GlaxoSmithKlein(GSK); C. Baldini, None.
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Background/Purpose: Interstitial lung disease (ILD) in primary Sjögren’s syndrome (pSS) has been reported to be present
in 10-15% of patients, but ILD progression in pSS-ILD has not been assessed in detail. The objective of this study was to
assess ILD progression in pSS and factors associated with disease progression in a well-characterized pSS-ILD cohort.

Methods: All pSS patients with ILD diagnosed on HRCT from the Oslo University Hospital (OUH) were included. Clinical
characteristics, treatment (including rituximab, other immunosuppressives, hydroxychloroquine, nintedanib and lung trans-
plantation), lung function tests including forced vital capacity (FVC) and diffusing capacity for carbon monoxide (DLCO), and
ILD pattern on HRCT assessed by a radiologist were evaluated. We determined ILD progression defined as (1) absolute FVC
decline >5%; or (2) absolute DLCO decline >10% over 12 +/-6 months; or (3) increasing extent of ILD on HRCT over the

Table1: Clinical characteristics, demographics and outcome of pSS with ILD
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observation period. Potential risk factors associated with disease progression were chosen based on expert opinion.
Descriptive analyses were conducted.

Results: Of 702 pSS patients followed at OUH, we identified 60 pSS patients with ILD with 33 (55%) having followup at
12 months (Table). Mean time from pSS to ILD diagnosis was 7.4 years. In 67% ILD was diagnosed after pSS, in 13% simul-
taneously, and in 11% before pSS diagnosis. In total, 28 (47%) had lymphocytic interstitial pneumonia (LIP) and 32 (53%)
reticular pattern on HRCT. Of all, 33 (53%) were treated (Table). Over mean followup of 10.9 months (SD 4.2), 7/33 (21%)
showed FVC >5% decline, 9/32 (28%) DLCO >10% decline and 12 (36%) had at least one of these defined lung function
declines on standard of care treatment (Figure 1). Over an observation period of 15.4 (SD 10.6) years, 27/47 (45%) showed
any ILD progression on HRCT (Figure 1). HRCT pattern was not associated with risk of >10% DLCO decline or ILD progres-
sion on HCRT. >5% FVC decline occurred more frequently in patients with reticular pattern compared to LIP (6/17 (35%) vs
1/16 (6%), p=0.041). Factors significantly associated with ILD progression on lung function (either FVC eller DLCO decline)
included higher baseline FVC (99% (SD16.4) vs 87% (SD14.9), p=0.032), higher DLCO (81% (SD13.1) vs 67% (SD17.4),
p=0.020), increased CRP (2/10 (20%) vs 0/16 (0%), p=0.045), presence of polyneuropathy (2/9 (22%) vs 1/17 (6%),
p=0.045) and numerically male sex (2/12 (25%) vs 1/21 (6%), p=0.087) (Figure 2). Treatment was not associated with ILD
progression.

Figure 1: ILD progression in pSS

Figure 2: Baseline characteristics significantly associated with ILD progression in pSS-ILD
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Conclusion: A substantial number of patients with pSS-ILD progressed on standard of care treatment. This highlights the
importance of close monitoring and active consideration of treatment initiation and escalation in pSS-ILD.

Disclosure: A. Hoffmann-Vold, Boehringer-Ingelheim, Janssen, Eli Lilly, Merck/MSD, Roche; H. Fretheim, Bayer,
GSK and Actelion; P. Diep, Boehringer Ingelheim; K. Lerang, None; B. Gudbransson, None; H. Andersson, Boehrin-
ger Ingelheim; Ø. Midtvedt, Jannsen, Boehringer-Ingelheim; T. Garen, None; M. Durheim, Boehringer Ingelheim,
Roche; T. Aaløkken, Boehringer Ingelheim; Ø. Palm, None; Ø. Molberg, None.
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Background/Purpose: A multicenter, global, randomized, Phase 2, double-blind, placebo (PBO)-controlled study showed
filgotinib (FIL; 200 mg/d), lanraplenib (LAN; 30 mg/d), and tirabrutinib (TIRA; 40 mg/d) were well tolerated by patients (pts)

Figure 1. Study design. Adapted from Price et al. 2022. BIO, biological component score; CRESS, Composite of Relevant Endpoints for Sjögren’s
Syndrome; ESSDAI, EULAR Sjögren’s syndrome disease activity index; HEM, hematologic component score.
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with Sjögren’s syndrome (SS; EULAR SS disease activity index [ESSDAI] score ≥5).1 However, the primary endpoint
(a composite based on high-sensitivity C-reactive protein response at Week [W]12) was not met, possibly due to endpoint
choice and inclusion of primary and associated SS. Here, we investigate biomarkers predictive of treatment response and
possible relationships between baseline (BL) interferon (IFN) activity and clinical response rates to FIL, TIRA, and LAN using
the novel Composite of Relevant Endpoints for Sjögren’s Syndrome (CRESS)2 score as a clinical endpoint.

Methods: A post hoc analysis of data from NCT031009421 (Fig 1) of 150 adults with primary or associated SS was con-
ducted. Primary SS was characterized by the absence of concurrent autoimmune connective tissue diseases, while having
such comorbidities was deemed associated SS. Overall, 302 peripheral biomarkers were assessed at BL and throughout
the study, including whole-blood gene expression profiling, where a BL IFN signature score was calculated.1 Pts were clas-
sified as IFN-high or IFN-low based on two standard deviations above the healthy volunteer mean. CRESS response was
defined as ≥3 of the 5 CRESS items (systemic disease activity, patient-reported index, tear gland item, salivary gland item,
and serology).2 Comparisons to PBO were assessed using a Fisher’s-exact test, without multiplicity adjustment.

Results: There were no biomarker or transcriptional pathway differences distinguishing primary from associated SS. Thus,
data were pooled for subsequent analyses. CRESS response was similar for LAN vs PBO, while numerically higher rates
were observed for FIL and TIRA vs PBO at W12 and W24 (Fig 2).

Figure 2. Proportion of CRESS responders in the full analysis set . CRESS, Composite of Relevant Endpoints for Sjögren’s Syndrome.
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Among pts with IFN-low scores, no significant differences were observed in CRESS responses across treatment arms (Fig
3). In contrast, among pts with IFN-high scores, CRESS responses to FIL at W12 (+33%, p = 0.022) and W24 (Fig 3;
+40%, p = 0.015) were significantly higher compared to PBO in pts with BL IFN-high scores. CRESS response rates to TIRA
were significantly greater than PBO at W12 (+28%, p = 0.038) and numerically but not significantly greater than PBO at W24
(Fig 3; +17%, p = 0.25).

Conclusion: This post hoc analysis showed no biomarkers or transcriptional pathways that distinguished primary from
associated SS. Thus, there is no clear scientific reason to restrict inclusion criteria to primary SS in clinical trials. Our analysis
also indicates that BL IFN activity correlated with CRESS response to FIL (a Janus kinase-1 inhibitor) and TIRA (a Bruton’s
tyrosine kinase inhibitor), despite distinct mechanisms of action. This could suggest a role for stratifying SS pts by BL IFN
score and reinforces the rationale of using novel composite endpoints, like CRESS in future trials.

References1. Price E et al. Rheumatology. OBP April 4, 2022. DOI: 10.1093/rheumatology/keac167. 2. Arends S et al.
Lancet Rheumatol. 2021;3:553-62.

Disclosure: j. gottenberg, AbbVie, Bristol Myers Squibb, Galapagos, Gilead, Lilly, MSD, Novartis, Pfizer; B. Downie,
Gilead; O. Gurtovaya, Gilead Sciences; A. Mathur, Gilead.

Figure 3. Week 24 CRESS response rate by IFN status at baseline. *p <0.05. IFN-High >2 SD above the healthy volunteer mean. CRESS, Com-
posite of Relevant Endpoints for Sjögren’s Syndrome; IFN, interferon.
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Background/Purpose:Many of the inflammatory cytokines implicated in Sjogren’s Disease (SjD) pathogenesis, in particular
Type I and II interferons (IFNs), signal through Janus kinases (JAK) - signal transducer and activator of transcription (STAT)
pathway. However, a systematic investigation of the role of IFNs and JAK-STAT signaling at the cellular and tissue level in
humans is lacking.

Methods: Peripheral blood mononuclear cells (PBMC) and minor salivary gland (MSG) biopsies were obtained from healthy
volunteers (HVs) and SjD patients that met the 2016 American College of Rheumatology classification criteria on IRB
approved protocols. Research tissues were used for immunofluorescence (IF); RNA sequencing (RNAseq) and single cell
RNAseq (scRNAseq) on MSGs. Intracellular phosphorylated STATs (e.g., pSTAT1,3) at baseline and after IFN beta stimula-
tion; with or without JAK inhibitor was assessed in PBMCs using flow cytometry. The effect of IFN beta on the secretory epi-
thelium was modeled using primary salivary gland epithelial cells (pSGEC) from HV (N=3) and SjD patients (N=3) with or
without JAK inhibitor using qRT-PCR of ISG gene (CXCL10) and Western immunoblot.

Figure 1.
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Results: RNAseq on MSGs found enrichment of JAK-STAT pathway genes (e.g., JAK2, JAK3, STAT1) in SjD (n=36) com-
pared to HV (n=13). A composite score of 21-IFN stimulated genes (ISGs) was elevated in SjD patients compared to HVs (-
Figure 1A) and positively correlated with clinical variables of SjD (e.g., focus scores) (Figure 1B). IF showed increased
expression of JAK3 in infiltrating lymphocytes (Figure 1C). To delineate the cells driving this increased IFN signature and
highly sensitive to IFN stimulation scRNAseq of MSGs from SjD (n=12) and HVs (n=17) was performed, which showed
enrichment of JAK-STAT pathway genes including ISGs in infiltrating T and B lymphocytes; antigen presenting cells; and
endothelial cells (Figure 1D). Ex-vivo studies showed baseline elevation of intracellular pSTAT1 and pSTAT3 levels in
PBMCs from patients with SjD (n=15) compared to HVs (n=10) (Figure 2A). Stimulation with IFN beta further increased
the pSTAT1 signaling and tofacitinib-mediated JAK inhibition led to normalization of JAK-STAT signaling (Figure 2B). HV
and SjD-derived pSGEC showed elevated basal CXCL10 in patients with SjD (n=3) vs HV (n=3); and tofacitinib was able
to block IFN beta driven ISG expression (Figure 2C).

Conclusion: Interferon signaling through the JAK-STAT pathway is activated in the MSGs from patients with SjD. In this
study, T cells are the most significantly enriched cell type, and endothelial cells along with infiltrating T and B lymphocytes
appear to be exquisitely responsive to IFN stimulation. JAK-STAT signaling is activated at baseline in peripheral blood and
in the salivary glands and can be normalized by use of JAK inhibition (e.g., tofacitinib). Our findings pinpoint cells responsive
to JAK inhibition and illustrate in patient tissues that JAK inhibitors may be beneficial in SjD by uncoupling the pathogenic
cytokine milieu and resultant epithelial tissue damage and dysfunction central to SjD. These data can serve as biological end-
points for clinical trials [NCT04496960].

Disclosure: S. Gupta, None; E. Yamada, None; H. Nakamura, None; Z. Khavandgar, None; D. Martin, None;
M. Tandon, None; I. Alevizos, Horizon Therapeutics; S. Jang, None; P. Perez, None; K. Dominick, None;
T. Pranzatelli, None; A. Baer, None; j. chiorini, None; B. Warner, Pfizer, Astellas Bio.
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J. Patricia Dhar1, Forsythe Hannah2, Louis Saravolatz3 and Susanna Szpunar4, 1Ascension St. John Hospital and Wayne
State University School of Medicine, Bloomfield Hills, MI, 2Michigan Department of Human and Health Services, Lansing,
MI, 3Ascension St John Hospital and Medical Center, Wayne State University School of Medicine (affiliate), Grosse Pointe
Woods, MI, 4Ascension St. John Hospital, Grosse Pointe Woods, MI

Figure 2.
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Background/Purpose: Infections are a major cause of morbidity & mortality in patients with systemic lupus erythematosus
(SLE), including vaccine-preventable infections. SLE patients are considered to be immunocompromised & thus fall into the
Advisory Committee on Immunization Practice’s (ACIP) immunosuppressed category. Vaccines for influenza, pneumococ-
cus, pertussis, varicella, & HPV are safe & immunogenic in patients with SLE. Despite the availability of vaccines, vaccine
uptake has been generally low in this population, with one reason being that physicians fail to recommend them. We sought
to assess vaccine update in SLE patients seen in our large Detroit area community hospital compared to that of the adult
Michigan Care Improvement Registry (MCIR) population. MCIR is an immunization database that documents immunizations
given to Michigan residents.

Methods:We performed a retrospective chart review of adult patients ages 18-70 with SLE who received care at Ascension
St. John Hospital to obtain clinical information on SLE and vaccine uptake. Confirmation of diagnosis of SLE was made
using ACR, SLICC, and updated 2019 EULAR/ACR criteria for the diagnosis of SLE. Comparison of vaccine rates of the
Ascension St. John SLE cohort recorded in MCIR & the overall adult MCIR population were performed. Vaccine target goals
for the SLE & adult MCIR populations were as per the CDC/AICP recommended vaccine schedule for immunosuppressed
and immunocompetent persons, respectively with the addition of Shingrix® at least once for SLE and any COVID vaccine for
both groups. Deceased SLE patients and males were excluded from the analysis for both groups since there were very few
male SLE patients to allow for comparison. Data were analyzed using the chi-squared test.

Table 1: Demographic characteristics of female patients with systemic lupus erythematosus (SLE) at Ascension St. John’s, compared to female
Michigan residents age 18-70, as of the 2020 census. Black women and women age 45-49 are over-represented in the SLE group.
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Results: The study groups included 178 SLE women & 3.410,328 Michigan females in MCIR. The mean age was slightly
older for SLE (50 yrs.) vs. MCIR females (43.7 yrs.), with Black women ages 45-49 yrs. over-represented in the SLE group
(Table 1). The SLE group characteristics are seen in table 2 based on where documentation was available.: most were on
immunosuppressive medications, about 1/3 had history of lupus nephritis, nearly 1/2 had history of smoking & sexually
transmitted disease, & 1/4 had abnormal pap smears. Vaccine uptake in the SLE group was statistically lower than the MCIR
population for HPV, Prevnar13, Shingrix®, the COVID primary series completion (#1&2) and for the booster shot (#3). Similar
uptake rates were seen for both groups with respect to Pneumovax23, influenza, Tdap & and the first dose of COVID vac-
cination (Table 3).

Conclusion: Vaccine uptake in women with SLE was similar to the adult female MCIR population for about half of recom-
mended adult vaccines recommended for immunosuppressed persons. A gap exists with respect to vaccination for HPV,

Table 2: Characteristics of SLE women
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Prevnar13, Shingrix®, the COVID series & booster completion where uptake was lower for SLE women. Women with SLE
are at higher risk for HPV infection and cervical cancer, shingles, & infection with COVID & pneumococcus. Increased aware-
ness of the importance of these vaccinations for women with SLE is needed, along with advocacy for Shingrix® vaccination
coverage for SLE women < 50 yrs. of age.

Disclosure: J. Dhar, None; F. Hannah, None; L. Saravolatz, None; S. Szpunar, None.
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Background/Purpose: There is increased interest in machine learning (ML)-based prediction models in systemic lupus ery-
thematosus (SLE). We made a systematic review of adherence in diagnostic and prognostic applications of ML in SLE using
the Transparent Reporting of a multivariable prediction model for Individual Prognosis Or Diagnosis (TRIPOD) Statement.

Table 3: Uptake of 7 different vaccines by female SLE patients and MI residents found in the Michigan Care Improvement Registry (MCIR). Uptake
is defined as the proportion of persons eligible for each vaccine that have received that vaccine as recommended by ACIP.
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Methods: A systematic review using 5 databases was conducted from inception until December 2021. We identified stud-
ies that examined the application of ML for prognosis and/or diagnostic purposes. We used the Preferred Reporting Items
for Systematic Review and Meta-analysis (PRISMA) in the search and screening processes. Adherence to reporting stan-
dards was assessed by TRIPOD.

Results: Our search identified 385 studies, of which 44 were included, 28 (63.6%) diagnostic and 16 (36.4%) prognostic pre-
dictionmodel studies. Overall, article adhered between 17% and 67% (median 43%, IQR 37-49%) to TRIPOD items. No article
fully adhered to complete reporting of the abstract, and very few reported the model’s predictive performance (2.3%, 95% CI
0.06 to 12.0), testing of interaction terms (2.3%, 95%CI 0.06 to 12.0), flow of participants (50%, 95%CI, 34.6 to 65.4), blinding
of predictors (2.3%, 95% CI 0.06 to 12.0), handling of missing data (36.4%, 95%CI 22.4 to 52.2) and appropriate title (20.5%,
95% CI 9.8 to 35.3). There was often almost complete reporting of the source of data (88.6%, 95% CI 75.4 to 96.2), eligibility
criteria (86.4%, 95% CI 76.2 to 96.5) and interpretation of results (88.6%, 95% CI 75.4 to 96.2).

Conclusion: The completeness of reporting of diagnostic and prognostic prediction model studies using ML in SLE was
poor. Several items considered essential for transparent reporting were not fully addressed in publications of multivariable
prediction model studies.

Reporting of the items of the TRIPOD statement overall
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Background/Purpose:Most late-phase randomised controlled trials (RCTs) of novel drugs for systemic lupus erythemato-
sus (SLE) have failed to meet their primary endpoint or shown contradictory efficacy results(1). While many factors contribute
to RCT failure, how best to measure treatment benefit remains a challenge(1). For product approval, regulators require evi-
dence of clinical benefit, defined as a positive effect on how patients “feel, function or survive”(2). Current endpoint assess-
ments are based on legacy disease activity measures not designed for use in RCTs or pursuant to current guidelines, and
lacking patient input in their development. They are further limited by use of binary variables, glossary-defined thresholds
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and weighting, and inclusion of concepts not proven to reflect meaningful health aspects for SLE patients. We report the for-
mation and initial outcomes of a global academic-industry partnership to develop a novel, patient-centred, clinician-reported
outcome measure (ClinRO) for SLE RCTs: Treatment Response Measure for SLE (TRM-SLE).

Methods: A global panel of clinical-academic, metrology and regulatory experts, patient representatives and experts from
10 companies developing SLE drugs, was convened. Using consensus and participatory methods, we generated a con-
ceptual definition for the setting, manner and purpose of TRM-SLE, with reference to regulatory guidance and using the
PICO-C (Patient; Intervention; Comparator; Outcome; Context) framework. Literature review, item generation and grouping,
moderated discussion and real-time voting via virtual platforms were used, with a predefined threshold of 70% agreement
set to establish consensus.

Results: 45 experts from North and Latin America, Europe, and the AsiaPacific participated. 212 items were generated,
including items for Patient (64), Intervention (48), Comparator (26), Outcome (50), and Context (24). Via moderated discus-
sion and multiple rounds of voting, disagreements, which tended to be over semantic rather than definition or scope dispar-
ities, were resolved. The conceptual definition for TRM-SLE was defined with high agreement (81-100%, Table 1).

A protocol has been designed for subsequent steps that will use structured methods involving clinician researchers, industry,
regulatory and metrology experts, SLE patients, and patient organisation representatives. These steps will determine the con-
cepts of interest andmeasurements to be included in TRM-SLE, according to its defined context of use. Construct validity and
measurement properties will be established before integration in an SLE RCT endpoint for regulatory approval worldwide.

Conclusion: A global academic-industry partnership has completed the first steps in development of an SLE ClinRO that,
by design, is a measure of treatment response rather than disease activity and conforms to modern best practice and reg-
ulatory guidance.

References 1. Dolgin E. Lupus in crisis: as failures pile up, clinicians call for new tools. Nat Biotechnol. 2019;37(1):7-8.
2. Powers, J. H. et al. Clinician-Reported Outcome Assessments of Treatment Benefit: Report of the ISPOR Clinical
Outcome Assessment Emerging Good Practices Task Force. Value Health 2017; 20:2–14.

Disclosure: K. Connelly, AstraZeneca; L. Eades, None; R. Koelmeyer, None; D. Ayton, None; V. Golder, None;
R. Kandane-Rathnayake, None; K. Gregory-Wong, None; H. Al-Mossawi, AstraZeneca; J. Andersen, None;

Table 1: Conceptual definition for the setting, manner, & purpose of TRM-SLE and levels of consensus achieved after moderated discussion and
voting
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Background/Purpose: The Systemic Lupus Erythematosus Responder Index 4 (SRI-4) and the British Isles Lupus Assess-
ment Group (BILAG)-based Composite Lupus Assessment (BICLA) are currently the most common primary endpoints in
systemic lupus erythematosus (SLE) randomized-controlled trials (RCTs). However, discordance between SRI-4 and BICLA
effect sizes in studies has engendered skepticism about the utility of these composite indices. In this post-hoc analysis of
data from six RCTs of non-renal SLE, we examined concordance and discordance in the SRI-4 and BICLA outcome mea-
sures among placebo recipients, and explored reasons for SRI-4/BICLA nonresponse.

Methods: Placebo data from SLE RCTs of 24- or 52-week duration that collected the Systemic Lupus Erythematosus Dis-
ease Activity Index (SLEDAI) and BILAG 2004 Index were included. Participants in each study were classified as either a
responder or nonresponder by the SRI-4 and BICLA composite indices, and frequencies of concordance and discordance
between the SRI-4 and BICLA were determined. Overall agreement between SRI-4 and BICLA was estimated by Cohen’s
kappa. For each participant, the leading reason for nonresponse by the SRI-4 and BICLA was identified by the following hier-
archical order: concomitant medication violation; study withdrawal; lack of improvement by SLEDAI or BILAG, respectively;
worsening disease by BILAG; worsening disease by SLEDAI (as a criterion for BICLA nonresponse); and worsening physi-
cian global assessment.

Results: Five of six RCTs had a requirement for minimum total or clinical SLEDAI score at entry (Table 1). Four trials had pri-
mary endpoints of SRI-4 or SRI-5, and all had steroid dose limits at baseline. Placebo response rates ranged from 29-48%

Table 1: Summary of the SLE RTCs and their respective SRI-4 and BICLA responses among the placebo groups
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with SRI-4 as the outcome and 28-45% with BICLA as the outcome. As shown in Figure 1, SRI-4 and BICLA concordance
varied by clinical trial with a Cohen’s kappa ranging from 0.39-0.76. Within trials that provided data at both timepoints,
agreement of SRI-4 and BICLA was higher at 52 weeks than at 24 weeks. The three most common reasons for SRI-4

Figure 1: Concordance between SRI-4 and BICLA outcomes among placebo recipients of each clinical trial.

Figure 2: Reasons for SRI-4 and BICLA nonresponse among placebo recipients, by clinical trial. 2A) Reasons for SRI-4 nonresponse. 2B) Rea-
sons for BICLA nonresponse. SLEDAI: Systemic Lupus Erythematosus Disease Activity Index. BILAG: British Isles Lupus Assessment Group
Index. PGA: Physician Global Assessment.
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and BICLA nonresponse were lack of SLEDAI or BILAG improvement, respectively, study withdrawal, or concomitant med-
ication violation (Figure 2).

Conclusion: Discordance between the SRI-4 and BICLA varied by clinical trial, ranging from 11.8-30.3%, with SRI-4 clas-
sifying more responders than the BICLA. Nonresponse to SRI-4 and BICLA was largely due to lack of clinical improvement
by the SLEDAI or BILAG, respectively, study withdrawal, or concomitant medication violation. The remaining components of
the SRI-4 and BICLA provided minimal impact to nonresponder frequencies. Further research will identify the specific factors
associated with SRI-4 and BICLA discordance.

Disclosure: A. Aguirre, None;M. Kim, None; K. Goteti, EMD Serono; Y. Li, EMD Serono; A. Kao, EMD Serono, Biller-
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LLC; D. Manner, Eli Lilly; M. Silk, Eli Lilly; T. Staeva, None; H. Nguyen, None; R. Furie, AstraZeneca, Biogen;
M. Linnik, Eli Lilly; M. Dall’Era, GlaxoSmithKline (GSK), AstraZeneca, Aurinia, BMS, Amgen.
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Background/Purpose: Many clinicians use belimumab as a maintenance therapy of SLE, but there is scarce data on beli-
mumab drug retention rate and safety/effectiveness profile in real world practice.

Therefore, we conducted this single center retrospective cohort to analyze belimumab safety profile in our hospital.

Methods: We retrospectively analyzed patient with SLE who was treated with belimumab at our institute.

We included patient with SLE who were followed up at our institute between January 2006 and March 2022.

We analyzed the drug retention rate, LDAS achievement ratio, flare free ratio and severe infection ratio using Kaplan–Meier
method and log rank test. In addition, we analyzed risk and protective factors for early LLDAS achievement (LLDAS achieve-
ment < 250 days after belimumab initiation) using cox proportional hazard model.

Results: Of the 567 patients with SLE followed up in our hospital, 95 used belimumab as a maintenance therapy and total of
92 patients with SLE were included in the study.
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Drug retention rate of belimumab was around 90% at 52 weeks and over 80% at day 1000 after initiation of belimumab.

Severe infection occurred in less than 10% at week 52 and around 20% of the patient at day 1000 after initiation of
belimumab.

Even though 25.8% of the patient with SLE flared at least once during the follow up period, more than 50% of the patient
achieved LLDAS at 52 weeks and more than 80% achieved LLDAS at 1000 days after initiation of belimumab therapy.

Presence of renal manifestation, prior treatment with mPSL pulse therapy and prior treatment with PSL 1mg/kg/day affected
negatively and HCQ use on the day of belimumab initiation affected positively to early LLDAS achievement. (renal manifesta-
tion: HR 0.35 95% CI 0.12-1.03, p=0.06, prior treatment with mPSL pulse therapy: HR 0.17, 95% CI 0.05-0.62, p< 0,01,
prior treatment with PSL >1mg/kg/day: HR 0.15 95% CI 0.03-0.7, p=0.03, HCQ use on the day of belimumab therapy:
HR 4.28 95% CI 1.37-13.36, p=0.01)Conclusion: Belimumab has high drug retention rate. Even though some experience
lupus flare in short term, most of the patient on belimumab therapy achieved LLDAS during the follow up. Therefore, contin-
uation of belimumab is recommended if it is not contraindicated.
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Background/Purpose: Systemic lupus erythematosus (SLE) is a multisystem autoimmune disease that is associated with
significant disease damage, morbidity, and mortality. In comparison to the adult population, childhood onset SLE (cSLE)
tends to be more aggressive given the higher preponderance of renal and neuropsychiatric disease and increased disease
activity. There is a paucity of literature examining relationship between disease activity, follow up, and health care utilization.
The objective of this study is to determine whether early identification of those at risk for loss to follow up would affect com-
pliance with follow-up visits and disease morbidity in patients with childhood-onset systemic lupus erythematosus (cSLE).

Methods: Between July 2021 and January 2022 charts of patients < 18 years of age with SLE who met Systemic Lupus
International Collaborative Clinics (SLICC) classification criteria were surveilled and those who were not evaluated in clinic
in the previous 120-day period were eligible for inclusion. Identified patients were added to a follow up list and subsequently
contacted via telephone for re-establishing care within the month, if eligible.Through retrospective chart review, we assessed
disease activity (SLE Disease Activity Index) at last clinic visit. Patients were stratified into two cohorts of lower and higher dis-
ease activity, with SLE disease activity index (SLEDAI) < 4 and SLEDAI ≥ 4, respectively. Clinical, epidemiological and sero-
logical data, as well as markers of disease morbidity including hospitalizations and Emergency Department (ED) visits were
reviewed and compared between the two groups using Fisher exact test for categorical variables and Wilcoxon test for con-
tinuous variables.

Results: Forty-one patients were included, of which 34 (83%) were female. Median age was 14 years. Statistically significant
differences were identified between the groups, to include age at diagnosis (p< 0.001) associated with higher current SLE-
DAI score. Of the patients reviewed, participants met an average of 4.6/13 SLICC criteria at diagnosis, with several of these
criteria noted to be statistically significant between groups (Table 1). Time to follow up (p< 0.001), high dose prednisone use
(p=0.04), hospitalizations (p< 0.001) and ED visits (p< 0.001) were found to be associated with higher SLEDAI scores.

Conclusion: Our findings suggest that cSLE patients with current higher disease activity are at risk for disease related mor-
bidity in the setting of follow-up non-adherence. While further studies are required to enhance our understanding of this
association, this links the importance of disease-related outcome and outpatient follow-up visits in this particularly vulnerable
patient population.
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Table 1: Characteristics of cSLE stratified by SLEDAI. This table depicts the patient demographics, clinical features and management of pediatric
systemic lupus erythematosus patients for patients stratified be SLEDAI score.
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Background/Purpose: Cognitive impairment (CI) is prevalent in SLE and negatively impacts social and occupational
engagement. There is a need for a patient-reported outcome measure (PROM) of CI in SLE. The Perceived Deficits Ques-
tionnaire (PDQ) was created to assess perceived CI in multiple sclerosis. We assessed the concurrent construct validity of
the PDQ as a PROM of CI among adult patients with SLE compared to: 1) an objective cognitive measure (ACR Neuropsy-
chological Battery, ACR-NB) and 2) a subjective cognitive measure (Patient Reported Outcomes Measurement Information
System (PROMIS) Computerized Adaptive Test (CAT) Cognitive Abilities and Concerns Scales).

Methods: Participants included 261 English-speaking adults ≥ 18 years of age with SLE recruited from a single centre. All
participants completed the PDQ which includes 4 subscale scores (attention/concentration, retrospective memory, pro-
spective memory, planning/organization) and the ACR-NB. Known-Groups validity was assessed by dividing participants
into 3 groups (non-CI, Undetermined, and CI) based on the ACR-NB and assessing whether the PDQ subscale scores dif-
fered significantly between groups in the expected direction. Groups were defined as follows: 1) non-CI (z-score of > -1.5 in
all ACR-NB domains); 2) Undetermined, (z-score ≤ -1.5 in one ACR-NB domain); 3) CI, (z-score ≤ -1.5 in ≥ 2 ACR-NB
domains). In the sensitivity analysis CI was defined as a z-score ≤ -2.0 in ≥ 2 ACR-NB domains. We hypothesized that the
PDQwould be significantly different between the three CI groups (non-CI, undetermined and CI). ANOVA and Kruskal-Wallis
analyses were performed. As a secondary analysis, 157 participants completed the PROMIS CAT Cognitive scales as a
PROM comparator to the PDQ. The concurrent construct validity of PDQ compared to PROMIS CAT cognitive measures
was assessed. We hypothesized that the PDQ would demonstrate strong correlation with each of the PROMIS cognitive
measures, given that both are subjective measures. Spearman correlations between the PDQ total and subscale scores
and the PROMIS CAT Cognitive scores were computed.

Results: The PDQ did not differ between the 3 groups when a z-score ≤ -1.5 was used (Table 1). While the mean and
median PDQ scores were higher (reflecting worse perceived CI) in patients with objective CI compared to the other two
groups, this did not reach statistical significance except for the median PDQ subscale of prospective memory. In the
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sensitivity analysis (Table 2), the mean and median PDQ scores were higher in patients with objective CI and reached statis-
tical significance in total and all subscales except for the retrospective memory subscale. Secondary analyses demonstrated
strong correlations between the PDQ total and subscale scores and the PROMIS CAT Cognitive scores (Table 3).

Conclusion: The results of this study provide evidence on the construct validity of the PDQ for the assessment of CI in adults
patients with SLE. PDQ total and subscales scores were worse in patients with objective CI (ACR-NB), but only when using
the more severe definition of CI. In addition, PDQ total and subscales scores were moderately-strongly associated with
another subjective measure of CI, PROMIS CAT Cognitive measures.
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Background/Purpose: Infections are significant causes of mortality in patients with systemic lupus erythematosus (SLE),
and their prevention is essential. Although some previous reports have shown the efficacy of hydroxychloroquine (HCQ) in
preventing infection, there is no such evidence in the Japanese population. Here we investigated the effect of HCQ on reduc-
ing infections in SLE patients in Japan using data from the Lupus Registry of Nationwide Institutions (LUNA) registry.
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Methods: Patients older than 20 years and who met the 1997 ACR revised classification criteria were enrolled in the LUNA
registry. We defined “severe infections” as infections that required inpatient treatment, and collected data on the type of
infection, treatment, disease activity, and clinical and serological variables. To analyze the protective effect of the HCQ on
infections using a generalized estimating equation (GEE) logistic regression model as primary endpoint, we converted all
follow-up periods to person-years at each observation point. We defined the HCQ group as the period when the patient
was taking HCQ both points before and after each annual observation period and the non-HCQ group as when the patient
was not taking HCQ at both points. To analyze the survival time by log-rank test and perform a multivariate analysis of the
association between the HCQ and the time until the first severe infection within the observation period, we defined the
HCQ group as the patients who took HCQ for at least two observation points, and the non-HCQ group as those who did
not take HCQ during the follow-up period. We used multiple imputation for missing data.

Results: A total of 925 patients were included in the study (median age 45 (IQR 35-57) years; female 88.1 %; the observa-
tion period 1-5 years). At enrollment, 267 patients were prescribed HCQ, while 656 were not. The median dose of glucocor-
ticoid was 5.5 (IQR 4.0-9.0) mg/day and systemic lupus erythematosus disease activity index (SLEDAI) was 4 (IQR 2-8). A
total of 110 severe infections were reported, with pulmonary infections the most common (29.1 %), followed by urinary tract
infections (27.3 %) and skin and soft tissue infections (15.5 %). To examine the effect of HCQ and other factors on severe
infections, we extracted 1,990 person-years. GEE analysis showed that severe infection was positively associated with
the glucocorticoid dose (odds ratio [OR] 1.96 [95% confidence interval 1.38-2.81], p = 2.0×10-4), immunosuppressive drugs
(OR 1.56 [1.03-2.38], p = 0.038), and the age at baseline (OR 1.04 [1,03-1.06], p = 1.5×10-7). HCQ tended to reduce the
incidence of severe infections, although the difference was not statistically significant (OR 0.59 [0,33-1.06], p = 0.077). Sur-
vival time analysis showed that the HCQ group (n = 296) had a lower incidence of severe infection than the non-HCQ group
(n = 436) (p = 3.1×10-4). Using a cox proportional hazards model, we found that age at baseline (hazard ratio [HR] 1.033
[1.014-1.052], p = 6.0×10-4) and HCQ (HR 0.32 [0.142-0.723], p = 6.0×10-3) were significantly associated with
incidence rate.

Figure Probability of first severe infection during follow up period. The patients were divided into two groups, HCQ and non-HCQ group. We con-
ducted a survival time analysis of first severe infection during follow up period. The results showed that the HCQ group had a significantly lower
incidence of infection.
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Conclusion: This study demonstrated that HCQ could reduce the incidence of infection, which may improve the clinical
course of SLE patients.

Disclosure: C. Hidekawa, None; R. Yoshimi, None; Y. Saigusa, None; J. Tamura, None; N. Yajima, None;
N. Suzuki, None; N. Kojitani, None; Y. Yoshioka, None; N. Sakurai, None; Y. Sugiyama, None; Y. Kunishita, None;
D. Kishimoto, None; K. Higashitani, None; Y. Sato, None; T. Komiya, None; H. Nagai, None; N. Hamada, None;
A. Maeda, None; N. Tsuchida, None; L. Hirahara, None; Y. Soejima, None; K. Takase-Minegishi, None; Y. Kirino,
None; K. Sada, None; Y. Miyawaki, None; K. Ichinose, None; S. Ohno, None; H. Kajiyama, None; S. Sato, None;
Y. Shimojima, None; M. Fujiwara, None; H. Nakajima, None.

Abstract Number: 2060

Increased Risk of Adverse Renal Outcomes in Patients of African Ancestry
with Systemic Lupus Erythematosus (SLE) – Role of APOL1

Gul Karakoc, Ge Liu, Jorge Gamboa, Cecilia Chung, Jonathan Mosley, Michael Stein and Vivian Kawai, Vanderbilt
University Medical Center, Nashville, TN

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: (2052–2107) SLE – Diagnosis, Manifestations, and Outcomes Poster III: Outcomes
Session Type: Poster Session D
Session Time: 1:00PM–3:00PM

Background/Purpose: SLE disproportionately affects individuals of African (AA) compared to European ancestry (EA). In
addition to a higher incidence, the disease is more severe in patients of AA; they have a higher burden of renal comorbidities
such as end stage renal disease (ESRD) and others (1). A high risk (HR) genotype in apolipoprotein L1 (APOL1), present in
13% of AA and absent in EA individuals, is associated with increased risk of renal and hypertensive disorders in populations
of AA. APOL1 expression is driven by interferon and the HR genotype is more common in patients with lupus nephritis (LN)-

4061



ESRD. We examined the hypothesis that the APOL1 HR genotype is responsible for the increased prevalence of renal
comorbidities in SLE patients of AA compared to those of EA.

Methods: We performed a retrospective cohort study in patients with SLE of EA and AA at a tertiary hospital using de-
identified genetic and electronic health record (EHR) data. Ancestry was defined by principal components (PCs) and Hap-
Map references. We assessed the prevalence of clinical conditions in the EHR using ICD9 and ICD10 diagnosis codes. High-
est serum creatinine was extracted as a measure of renal function. Genotyping was performed with the Illumina Infinium®

Expanded Multi-Ethnic Genotyping Array to define APOL1 risk genotypes: HR genotypes were defined as G1/G1, G2/G2,
or G1/G2 and low risk as carriers of 1 or 0 copies of the G1 or G2 alleles. The prevalence of clinical disorders was compared
in patients with SLE: EA vs. all AA; EA vs. AA excluding those with the APOL1 HR genotype (with a PheWAS approach), and
AA APOL1 HR vs low risk (LR) genotypes (with logistic regression for selected diagnoses). Covariates included sex, year of
birth, age at SLE diagnosis, follow-up in the EHR, and 5 PCs.

Results: We studied 784 patients with SLE; 25% were of AA. The APOL1 HR genotype was absent in patients of EA and
present in 27 (13.8%) patients of AA. Patients of AA were younger, diagnosed at earlier age, had a higher prevalence of
LN, and had higher peak creatinine levels compared to EA patients; however, in APOL1 HR and LR genotypes, only the dif-
ference in the prevalence of LN (52% vs. 35%, respectively) approached statistical significance (Table 1). In the PheWAS,
16 diagnoses were significantly more common in AA than EA patients (P≤ 5E-05, Fig 1A); all these diagnoses were renal

Figure 1: Clinical diagnoses associated with African ancestry compared to European ancestry in patients with SLE before (A) and after
(B) excluding AA individuals with APOL1 high risk genotype. The red horizontal line represents the phenome-wide significance threshold
(P≤5.0E-05). Triangles represent clinical diagnoses that are labeled by their respective phecode (see below). Triangles pointing upward represent
increased risk for African ancestry
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or renal-related. Excluding individuals with the APOL1 HR genotype had minor effects on the comparison between EA and
AA patients; 11 of the 16 diagnoses remained more common in AA than EA patients at phenome-wide significance (P≤5E-
05, Fig. 1B), and the remaining 5 diagnoses had P< 0.0002. In patients of AA, none of the 16 renal-related diagnoses of
interest were significantly higher in patients with the HR genotype (P >0.05).

Conclusion: In SLE, the higher prevalence of renal and hypertensive disorders in those of AA compared to EA was not
explained by the presence of APOL1B high risk variants.

Reference1. Barnado A, et al. Phenome-wide association study identifies marked increased in burden of comorbidities
in African Americans with systemic lupus erythematosus. Arthritis Res Ther. 2018;20:69.
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Background/Purpose: Lupus nephritis (LN) affects up to 40% of patients with SLE and leads to end stage kidney disease
(ESKD) in 17-33% after 10 years. The prevalence of chronic kidney disease stage IV (estimated glomerular filtration rate,
eGFR=15-29ml/min/1.73m2) is not known; however, approximately two thirds of such patients will progress to ESKD after
6 years on average.1

Objective: To determine the impact of time to remission and flares on the development of advanced CKD (stage IV or
worse) in LN.

Methods: Patients with LN based on biopsy or abnormal proteinuria ( >0.5g/day) with or without hematuria/pyuria/casts for
two consecutive visits in the absence of other plausible explanation were retrieved from the Toronto Lupus Clinic database.
Individuals with advanced CKD at baseline were excluded. All patients were followed for at least 5 years. The primary out-
come was the development of advanced CKD (eGFR � 29ml/min/1.73m2). Remission was defined as proteinuria< 0.5g/24h,
no active urinary sediment and serum creatinine of £120% of baseline. Flare was defined as any abnormal proteinuria (
>0.5g/day) after remission. Death was treated as competing risk in survival analysis. Statistical analysis with SAS 9.4;
p< 0.05 was considered significant.
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Results: Out of 418 eligible patients, 209 (50%) achieved remission within the first year from LN diagnosis, 102 (24.4%)
within the 2nd and 3rd years, 70 (16.7%) after 3 years and 37 (8.9%) never achieved remission. Sixty-six patients (15.8%)
developed advanced CKD after 9.5 years on average (37 with ESKD). At baseline, these patients had a higher SLICC/
Damage Index (0.6±1.2 vs. 0.3±0.7, p=0.003), lower eGFR (73±38 vs. 94±33ml/min/1.73m2, p< 0.001), higher prevalence
of hypertension (85% vs. 73%, p=0.046), proliferative nephritis (combined class III and IV, 66% vs. 47.8%, p=0.017) and
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more often treated with ACE inhibitors or angiotensin receptor blockers (35% vs. 22%, p=0.02). The other variables did not
differ significantly. Remission rates, flares and exposure to immunosuppressives after remission are shown in Table 1.

Patients who achieved remission within one year from diagnosis demonstrated better outcomes compared to all other
groups (p< 0.0001), Figure 1. Patients with complete remission between one and three years had similar outcomes for the
first 10 years from diagnosis and deteriorated during the second decade of follow-up.

Conclusion: Complete remission within the 1st year from LN diagnosis strongly protects against advanced CKD. Flares sig-
nificantly affect prognosis. One flare was associated with 2.7-fold increased risk for advanced CKD (3.6-fold for 2 or more
flares). Longer time on immunosuppressives after remission is associated with decreased risk for advanced CKD. Our find-
ings emphasize the importance of early remission as well as flare prevention with prolonged immunosuppressive use to
maximize renal survival in LN.

Disclosure: D. Gladman, AbbVie, Amgen, Eli Lilly, Janssen, Gilead, Novartis, Pfizer, Bristol-Myers Squibb(BMS), Gala-
pagos, UCB Pharma, Celgene; K. TSELIOS, AstraZeneca, GlaxoSmithKlein(GSK); J. Su, None; M. Urowitz, None.
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Background/Purpose: Systemic lupus erythematosus (SLE) is a complex disease with multisystem inflammation resulting
in variable clinical manifestations. As a result, predicting the occurrence of an SLE flare among patients remains a challenge
for physicians.

To identify risk factors associated with SLE flares requiring an emergency room visit (ER) or inpatient (IP) admission, among
Medicaid enrollees with prevalent SLE using an easy-to-implement predictive decision tree model.

Methods: Patients with SLE were selected from IBM MarketScan Multi-State Medicaid Database (2013-2019) based on ≥1
inpatient claim with a SLE diagnosis, or ≥2 non-diagnostic SLE outpatient claims. A prevalent cohort was created by ran-
domly selecting an index date ≥12 months following first SLE claim. Also required: continuous medical and pharmacy ben-
efits for 12 months pre-index (baseline) and post-index (Year 2) and valid steroid prescription claims. SLE flares were defined
using published algorithm based on presence of SLE-related treatment and diagnoses.1 A classification and regression tree
(CART) model was constructed to examine combinations of factors associated with developing SLE flares. Data were ran-
domly split into training (75%) and validation (25%) datasets. At each node, the tree was split on the predictor and split value
that minimized the Gini impurity. Predictors included demographic characteristics as well as baseline comorbid conditions,
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medication use, ER visits, and IP admissions. Splitting continued until maximum tree depth, and then pruned by penalizing
the purity criterion. The optimal complexity parameter was selected using 10-fold cross validation repeated 10 times. The
validation dataset was used to evaluate the tree’s predictive performance based on the area under the receiver operator
curve (ROC) and the Brier score. The predicted probability (Pr) of having an ER/IP flare was computed for each patient in
the validation dataset.

Results: Patients without a baseline ER visit had the lowest probability of a year-2 inpatient or ER flare (Pr(Flare)=0.185),
while patients with a baseline ER visit, a baseline IP admission, and evidence of non-paralysis neurological disorders had
the highest probability of an IP or ER flare in year 2 (Pr(Flare)=0.708). Presence of opioid prescriptions, chronic kidney
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disease or renal failure, and depression also increase the probability of a future inpatient or ER flare. The C-statistic for the
selected covariates was 0.72. Based on the CART model, the leading patient characteristics related to any IP or ER flare

The following characteristics were also included in the model, but had a variable importance of 0.000: Age ≥ 45, Age ≥ 65, Sex, Insurance Plan
Type, Cancer, Chronic pulmonary disease, Coagulopathy, Congestive heart failure, Diabetes, Drug abuse, Liver disease, Peripheral vascular dis-
orders, Anxiety, Atherosclerosis, Cerebrovascular disease, stroke, or TIA, Endocarditis, Myocardial infarction, Fibromyalgia, Fractures, Kidney
Transplant, Osteoarthritis, Osteoporosis, Pleurisy/Pleural Effusion, Raynaud’s Disease, Thrombocytopenia, Antidepressants, Antihypertensives
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in year 2 included opioids (variable importance = 1.00), other neurological disorders (0.96), any baseline ER visit (0.92), any
inpatient admission (0.89), depression (0.64), and chronic kidney disease or renal failure (0.32).

Conclusion: The model effectively identified subgroups of Medicaid insured SLE patients with particularly high probabilities
for an SLE flare. In addition, the model identified that resorting to opioids for pain management was the most important indi-
vidual predictor of an SLE flare, and therefore an important marker of Medicaid patients in need of more effective SLE dis-
ease management.1. Garris C, et al. J Med Econ. 2013;16(5):667-677.

Disclosure: S. Wu, AstraZeneca; A. Perry, None; N. Zimmerman, IBM Watson Health, GlaxoSmithKlein(GSK), Astra-
Zeneca; H. Varker, None; R. Bizier, None; L. Palmer, None; C. Dube, AstraZeneca; G. Bryant, AstraZeneca,
AstraZeneca.
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Background/Purpose: Medication cost concerns are associated with nonadherence and poor outcomes in the general
population. Prior research has described medication cost concerns in up to one-fifth of patients with systemic lupus erythe-
matosus (SLE), but little is known about the relationship between these concerns and relevant health outcomes. In a multi-
ethnic cohort of patients with SLE, we assessed the association of self-reported medication cost concerns and patient-
reported outcomes.

Methods: The California Lupus Epidemiology Study (CLUES) is a cohort of patients with physician-confirmed SLE in the San
Francisco Bay Area. As part of a yearly structured survey administered by trained interviewers, in 2017-2019, patients were
asked several questions about the costs of lupus drug therapy. We classified respondents as having significant SLE-related
medication cost concerns if they reported any of the following: requesting lower cost alternatives to prescribed drugs, having
difficulties affording medications, skipping doses or delaying refills, purchasing drugs outside the US, or applying for patient
assistance programs. We used linear regression models to examine the association of medication cost concerns and
patient-reported outcomes in the following domains: disease activity, organ damage, depression, and physical and social
health. Models were adjusted for age, sex, race and ethnicity, income, insurance, education, disease duration, and baseline
organ damage. Additionally, the longitudinal association of medication cost concerns and change scores for these out-
comes was assessed with linear regression, adjusting for the covariates described above.
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Results: Of the 341 participants in CLUES, the mean age was 49 years, 91% were female, and 69% reported a non-White
race or ethnicity. Medication cost concerns, reported by 93 (27%), were associated with worse patient-reported outcomes

Table 1: Patient-reported outcomes in CLUES participants with and without medication cost concerns

Figure 1: Temporal association between medication cost concerns and mean SLAQ score in the CLUES cohort
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after adjustment for covariates (Table 1). Medication cost concerns were not associated with clinically significant changes in
patient-reported outcomes over time (Figure 1 and Table 2), suggesting that the observed disparities between those with
and without medication cost concerns persisted over time.

Conclusion:More than a quarter of participants in CLUES reported at least one medication cost concern, which was asso-
ciated at baseline with worse patient-reported outcomes across the domains of disease activity, depression, and physical
and social health. These disparities remained remarkably stable over the course of follow-up in this longitudinal cohort.
Our results reveal potentially modifiable risk factors for poor outcomes rooted in the unaffordability of lupus care for many
people with SLE.

Disclosure: A. Aguirre, None; K. DeQuattro, None; P. Katz, None; K. Greenlund, None; K. Barbour, None;
C. Gordon, UCB, Amgen, Astra-Zeneca, AbbVie, Sanofi, MGP; C. M Lanata, None; L. Criswell, None; M. Dall’Era,
GlaxoSmithKline (GSK), AstraZeneca, Aurinia, BMS, Amgen; J. Yazdany, AstraZeneca, Gilead, Bristol-Myers
Squibb(BMS), Aurinia, Astra Zeneca, Pfizer.
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Clinical Research Institute, Duke University School of Medicine, Durham, NC, 3Duke University, Durham, NC, 4Duke
Clinical Research Institute, Durham, NC, 5Duke University Medical Center, Durham, NC, 6University of California, San
Francisco, San Francisco, CA, 7The Hospital for Sick Children, Division of Rheumatology, Department of Paediatrics,
University of Toronto, Toronto, ON, Canada, 8University of Utah, Salt Lake City, UT, 9Division of Immunology, Boston
Children’s Hospital, Boston, MA

Table 2: Association of medication cost concerns and change in patient-reported outcomes in the CLUES cohort over time
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Table 1: SLEDAI 2K Latent Trajectory Modeling

Figure 1: Latent Trajectory Analysis of SLEDAI 2K Scores over 24 Months in the CARRA Lupus Registry
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Background/Purpose: Pediatric systemic lupus erythematosus (pSLE) is associated with significant morbidity and multior-
gan dysfunction. Single-center studies have described disease activity and damage trajectories for pSLE, which varied by
self-reported ethnicity and did not include measures of socioeconomic status. We utilized data from the Childhood Arthritis
and Rheumatology Research Alliance (CARRA) Registry to 1) describe 2-year trajectories of disease activity as measured by
the Systemic Lupus Erythematosus Disease Activity Index 2000 (SLEDAI 2K); 2) identify key baseline patient characteristics
associated with different trajectories; and 3) compare clinical characteristics and treatments among different trajectories at
24 months of enrollment.

Methods: Participants were included if they had a diagnosis of SLE within 12 months of baseline visit. Exclusion criteria included
having ≤ 2 Registry visits and secondary rheumatologic conditions. Baseline sociodemographic (including the Area Deprivation
Index (ADI)), clinical, and treatment characteristics were included in modeling. The SLEDAI 2K was calculated at 6-month visits.
Latent trajectory analysis (LTA) was performed with the maximum likelihood method to account for missing data. Within each
model, the posterior probability of being assigned to each trajectory was calculated. Patients were then assigned to the trajec-
tory of highest probability. Associations between trajectory groups and patient characteristics were assessed with descriptive
statistics and multinomial generalized logistic regression modeling using multiple imputation for missing data.

Results: 207 patients were included in the LTA. The BIC, AIC, and average posterior probabilities are presented for the top
model of SLEDAI 2K trajectories (Table 1) and shown over time (Figure 1). Trajectories of SLEDAI 2K scores included T1) low

Table 2: Baseline Demographic and Clinical Characteristics by SLEDAI 2K Trajectories
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and stable, T2) high and decreasing, T3) intermediate and stable, and T4) low and increasing. Baseline characteristics signif-
icantly differed between trajectories for insurance, ADI, time from diagnosis to baseline visit and multiple disease activity and
damage measurements (Table 2). The multinomial generalized logistic regression considered the same variables for inclu-
sion. Only time from diagnosis to baseline (per 10 days) (OR 1.01 (95% CI 1.00-1.03) comparing T3 and T1) and baseline
SLEDAI score (OR 2.41 (95% CI 1.70-3.41) comparing T2 and T1, and OR 1.43 (95% CI 1.21-1.69) comparing T3 and
T1) remained significant. These variables were also predictive of trajectory membership at 24 months, along with physician
global assessment and use of mycophenolate mofetil and azathioprine.

Conclusion: In a diverse cohort of patients with active pSLE, we identified distinct disease activity trajectories that were pre-
dicted by time from diagnosis to baseline registry visit and baseline SLEDAI 2K score. There were no significant differences
between trajectories for self-identified race or ethnicity, ADI, or baseline medication use. Given the known relationship
between disease activity and damage, pSLE patients with high SLEDAI 2K scores at baseline visit should be closely moni-
tored for persistent or worsening disease activity.

Disclosure: S. Case, None; L. Hill, None; A. Dennos, None; T. Phillips, None; L. Schanberg, UCB, Sanofi; E. von
Scheven, None; A. Knight, None; A. Hersh, None; M. Son, None.

Abstract Number: 2065

Sustained B Cell Depletion in Lupus Nephritis Patients After Treatment
with a B Cell Agent Is Associated with Fewer Disease Flares

Diane Zisa1, Jeffrey Zhang-Sun1, Paul Christos2 and Kyriakos Kirou1, 1Hospital for Special Surgery, New York, NY, 2Weill
Cornell Medicine/New York-Presbyterian, New York, NY

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: (2052–2107) SLE – Diagnosis, Manifestations, and Outcomes Poster III: Outcomes
Session Type: Poster Session D
Session Time: 1:00PM–3:00PM

Background/Purpose: B cell targeting agents (BCA), including belimumab (BEL) and rituximab (RTX), have been used with
success in lupus nephritis (LN) patients, though identifying patients at highest risk for flare after receipt of these agents has
not been well studied. We hypothesized that sustained low peripheral B cell counts (BCC) after successful control of LN
would be associated with fewer LN and severe SLE flares.

Methods: We performed a retrospective chart review of adult patients with LN seen by the authors at an academic center
from July 2013 until February 2022. Patients were eligible for inclusion if they were treated for LN with either BEL and/or
RTX and had at least two CD19+ B cell measurements in peripheral blood. Those with end-stage renal disease were
excluded. All patients were on background standard-of-care (SOC) therapy for LN.

Renal Response (RR) was characterized as either a partial RR (PRR) or complete RR (CRR) according to consensus defini-
tions in the literature. LN flares (LNF) were identified, after at least a PRR was achieved, by an increase in proteinuria to a
UPCR >1g/d if CRR was achieved or two times the UPCR and UPCR >2g/d if PRR was achieved. A severe SLE flare
(SLEF) was defined as a flare warranting escalation in immunosuppressive therapy.
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After B cell depletions occurred, we characterized the subsequent time periods by the corresponding trajectories of BCC.
When B cell depletions were sustained at BCC< 100 cells/ � L, they were called “type 1” episodes. Episodes marked by
repletion of BCC were defined as “type 2” episodes; those with slow repletion to BCC >100 cells/ � L in ≥6 months were
“type 2a” and those with rapid repletion of BCC in < 6 months were “type 2b.” A patient could have more than one type
of episode during the study period.

The time from RR until an event, either a LNF or SLEF, or to no event, either at the end of the study period or the end of avail-
able patient follow-up, was recorded for each episode type. Descriptive statistics were performed, and Kaplan-Meier sur-
vival curves (for event-free survival) were calculated for each episode type. Hazard ratios (HR) and 95% confidence
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intervals (CI) were also calculated, and the log-rank test was used to compare event-free survival between episode types. An
alpha level of 0.05 was used to determine statistical significance.

Results: Twenty-one patients were included for analysis (Table 1). There were 32 episodes of B cell depletion experienced
by the 21 patients. Twenty-three (71.9%) were type 1 episodes and 9 (28.1%) were type 2 episodes. Of the type 2 episodes,
2 were type 2a and 6 were type 2b; 1 episode could not be further defined.

Flare-free survival significantly differed between type 2 and type 1 episodes, (p < 0.0001) (Fig 1). Compared to type 1 epi-
sodes, type 2 episodes had an 11.4 (95% CI 2.5, 52.4) times greater risk for flare over the follow-up period. When type 2 epi-
sodes were divided into 2a and 2b, there was a 15.2 (95% CI 1.6, 147) times greater risk of flare for type 2b episodes
compared to type 1 episodes.

Conclusion: In our study, repletion of B cells after treatment with BCA, particularly rapid repletion in < 6 months, carries a
significantly higher risk of subsequent disease flare when compared to sustained low BCC. Larger studies are needed to
confirm our findings.

Disclosure: D. Zisa, None; J. Zhang-Sun, None; P. Christos, None; K. Kirou, None.
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Background/Purpose: Patients with SLE present with greater sexual dysfunction (SxD) than patients with other chronic
diseases [1]. These patients tend to be younger compared to the rest of the population when presenting with SxD; hence,
their screening is not routinely performed. The SLICC Frailty Index (SLICC-FI) was recently developed as a predictor of
adverse health outcomes in SLE patients [2]. This study aims to examine the possible association between frailty and SxD
in SLE patients.

Methods: We performed a 12-month transversal study in a tertiary care center. Male and female patients ≥ 18 years old
who fulfilled EULAR/ACR criteria for SLE were included. Patients with other autoimmune or chronic degenerative diseases
were excluded. Sexual function was assessed by CSFQ-14 questionnaire (SxD was defined as ≤ 47 and ≤ 41 points, in male
and female subjects, respectively). Frailty was assessed by the SLICC-FI score, in which patients were classified as non-frail
(SLICC-FI ≤ 0.21) or frail (SLICC-FI >0.21). Disease activity was measured by SLEDAI and SLICC damage index. We used
univariate and multivariate analysis to assess association between frailty and SxD. Relevant demographic, clinical, and sero-
logical characteristics were recorded.

Results: We included 309 patients (excluded n=36, final analysis n=273) with a mean age of 37 (± 11) years; most of them
being female (90%). SxD was found in 69% of all subjects. The mean baseline SLICC-FI score was 0.11 (±0.06), with
21 patients (7.6%) classified as frail. SxD was prevalent in 95% of all frail patients. The univariate analysis showed that the
variables associated with frailty were shorter immunosuppressive exposure time, lower CFSQ-14 scores and lower C4 leves
(table 1). Multivariate analysis indicated that SxD and disease activity (SLEDAI) at the time of inclusion were independent risk
factors for frailty (OR 11.63, 95%CI 1.5-89.9, p= 0.019 and OR 1.19, 95%CI 1.05-1.35 p= 0.006, respectively).

Conclusion: According to our study, the presence of SxD, which has a high prevalence in SLE patients, is an indepen-
dent risk factor for frailty. Assessing for SxD during frailty evaluation may lead to more comprehensive interventions,
helping to improve the quality of life of SLE patients.Reference: [1] Daleboudt GMN, et al. J Psychosom Res 2013.
[2] Legge A, et al. J Rheumatol. 2020.

Disclosure: D. Marengo-Rodriguez, None; A. Hernandez-De La Torre, None; M. Chavez-Barajas, None;
A. Fortanell-Meza, None; A. Barrera-Vargas, AstraZeneca, Sanofi;D. San Agustin-Morales, None; J. Merayo-Cha-
lico, Janssen, Sanofi.
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Background/Purpose: Prevention of organ damage is one of the main treatment goals in systemic lupus erythematosus
(SLE).The SLICC/ACR Damage Index (SDI) is used to quantify damage in 12 organ systems; ocular, neuropsychiatric
(NP), renal, pulmonary, cardiovascular (CV), peripheral vascular (PV), gastrointestinal (GI), musculoskeletal (MSK), skin, pre-
mature gonadal failure (PGF), diabetes and malignancy [1]. Most studies report a summed damage score >0 as an indication
of organ damage. However, few studies report the frequency and predictors of damage according to organ system
domains.

We examined the predictors of overall damage accrual (DA) as well as DA in organ domains and assessed whether risk fac-
tors for overall DA capture those associated with domain-specific DA.

Methods: Data from a 13-country longitudinal SLE cohort were collected between 2013 and 2020 using standard tem-
plates. Organ damage was assessed annually using SDI; at each visit disease activity was assessed using SLE Disease
Activity Index (SLEDAI-2K), physician global assessment (PGA) and flare (SELENA-SLEDAI Flare Index). A series of multi-fail-
ure, multivariate models were carried out to examine the risk factors associated with overall and domain-specific DA. Total
time from cohort entry to the occurrence of new damage accrual was fitted using the Prentice, Williams and Peterson
(PWP-TT) models.

Results: For overall DA, older age and living in a low gross domestic product (GDP) country were strong predictors, as was
cumulative prednisolone dose (Figure 2). Flare number and time adjusted mean SLEDAI-2K (AMS) increased the risk of sub-
sequent overall DA by 7% (HR=1.07 (95%CI: 1.02, 1.12), and 6% (HR=1.06 (95%CI: 1.03, 1.10), respectively, as did CNS,
renal, and serositis activity. Likewise, the presence of organ damage in several domains including NP, GI, MSK and diabetes
was strongly associated with subsequent overall DA. For organ domain specific DA, Figure 2 shows that risk factors differed
between domains. Existing organ damage in diabetes and skin domains was strongly predictive of subsequent DA in multi-
ple domains. Smoking was a significant risk factor for CV, PV and skin DA. Male sex was associated with malignancy DA,
while Asian ethnicity conferred greater risk of ocular, MSK, and diabetic DA but was protective against PV DA. Anti-malarial
(AM) use was protective from renal and pulmonary DA but was a significant risk factor for MSK DA. Immunosuppressant use
was strongly associated with ocular DA (Figure 2).

Conclusion: In SLE, risk factors for overall DA have highly variable associations with domain-specific DA. Domain-specific
damage should be reported in studies of SLE outcomes.

References1. Stoll T, Seifert B, Isenberg DA. SLICC/ACR Damage Index is valid, and renal and pulmonary organ
scores are predictors of severe outcome in patients with systemic lupus erythematosus. Br J Rheumatol. 1996 Mar;
35(3):248-254.
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Figure 1. – Frequency of patients with organ damage and damage accrual stratified by a) organ domain, and by b) number of domains. NP = neu-
ropsychiatric, Pulm .= pulmonary, CVD = cardiovascular, PV = peripheral vascular, GI = gastrointestinal, MSK = musculoskeletal, skin, PGF = pre-
mature gonadal failure (PGF), DB = diabetes, and Malig. = malignancy
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Figure 2. – A summary of independent predictors of organ damage accrual in subsequent visits, stratified by domain. P<0.05 in yellow; 0.05
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Background/Purpose: Multiple studies have documented that patients with SLE have a higher all-cause mortality. Active
disease contributes to early deaths with later deaths more likely due to cardiovascular disease and malignancy. In this study
we present the pattern of mortality in a single long-term, prospective cohort using death certificates to document cause of
death.

Methods: The cohort consists of 2,238 patients (92% female, 52% Caucasian, 39% African-American) with 92% from
Maryland and surrounding states (MD 71%, VA 9%, PA 7%, DE 3%, WV 1%, DC 1%). Death records for 1,288 patients lost
to follow up prior to 2020 were obtained from the National Death Index (NDI) at the Center for Disease Control (Atlanta, GA).
The NDI identified 11,369 death records from 1985 to 2019 as possible matches based on name, gender, race, and date of
birth. Primary and secondary causes of death were provided for the best match for each patient. The causes of death were
based on CDC classifications of ICD10 and ICD9 codes. Lupus was identified as a cause of death if ICD10 code M32.X or
L93.0, or ICD9 code 695.X or 710.0 was listed on the death record.

There were 207 death records identified by matching the NDI data elements and the date of death on the certificate to the
date of death reported by the family. Analysis of these 207 records provided the following set of criteria that identified addi-
tional death records from the remaining 1,079 patients lost to follow up: 1) date of death occurred after the patient was lost
to follow up; 2) at least six out of seven data elements sent to NDI matched those on the death record; and 3) EITHER lupus
was listed as a cause of death on the death record OR the state of residence matched the state listed on the death record.
Using these criteria, an additional 297 death records were found (Table 1).

Table 1. - Matching Criteria for Death Records
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Results: The leading primary causes of death listed on the death certificate were: lupus (n=116, 23%), cardiovascular
(n=114, 23%), cancer (n=74, 15%), infection (n=66, 13%), other (n=55, 11%), respiratory (n=28, 6%), accidental (n=17,
3%), renal (n=9, 2%) and gastrointestinal (n=8, 2%). Lupus deaths and accidental deaths occurred at a significantly younger
age (p-values less than 0.05 for paired t-tests; Figure 1). African-Americans died at a younger age compared to Caucasians
(50 ± 15 years vs 58 ± 16 years, p< 0.001). African-Americans had a higher proportion of deaths from infections and renal
causes compared to Caucasians (p=0.0017 Likelihood ratio test; Figure 2).

Conclusion: SLE patients died at an average of 55 years of age for all causes of death (compared to life expectancies of
>80 years for females in the US), with lupus and cardiovascular disease identified as the leading causes of death on death
certificates. Cancer and infection were the third and fourth causes of death. African-Americans died younger than Cauca-
sians and had more infection and renal causes of death. Only respiratory deaths were significantly more common in
Caucasians.

Figure 1. - Age at Death versus Cause of Death
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Figure 2: Cause of Death for Caucasians versus African-Americans
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Background/Purpose: Clinicians should include Patient-Reported Outcome (PRO) measures in the assessment of lupus
patients, as they are crucial in providing patient-centred care. The Patient Reported Outcomes Measurement Information
System (PROMIS) is a relatively new set of person-centered measures that describes and evaluates physical, mental, and
social health. Our previous studies have demonstrated reliability and validity evidence for the PROMIS computerized adap-
tive test (CAT) in patients with systemic lupus erythematosus (SLE). This study extends this evidence by examining the
responsiveness of the PROMIS CAT. We hypothesized that PROMIS CAT domains will show a change when the patient
reports worsening or improvement.

Methods: In this longitudinal single centre study, consecutive adult English-speaking SLE patients completed an assess-
ment using PROMIS CAT’s 13 domains (physical function, mobility, pain behaviour, pain interference, ability to participate
in social roles, satisfaction with social roles and activities, fatigue, sleep disturbance, sleep-related impairment, applied
cognition-general concerns, anger, anxiety, and depression) at baseline and 6 month follow-up. We asked the generic
anchor question “Compared to when you started the study, how have you been during the last 48 hours?” (same, worse,
no change) at 6 months to identify those with symptom severity change. Domain-specific anchor questions aligning with
the PROMIS CAT domains were also asked at 6 months with responses graded from -7 (greatest worsening) to +7 (greatest
improvement); 0 represented no change. For domain-specific anchors, improvement was defined as >1, and worsening as
< -1. We assessed responsiveness by examining effect size (ES) and standardized response means (SRM) in patients with
improvement and worsening (ES, SRM categorized as low: 0.3-0.5; moderate: 0.5-0.8; high: >0.8). We also assessed the
Spearman correlation between the change of external anchors (general and domain specific) and the change of PROMIS
CAT domains between baseline and 6 months (defined as weak: < 0.3; moderate: 0.3-0.7; strong: >0.7).

Table 1. Cohort Characteristics at Baseline (n=108)

4084



Results: 108 patients were included. Baseline characteristics are in Table 1. Table 2 demonstrates correlation coefficients,
SRM and ES at 6 months for both the general anchor and domain-specific questions. Correlation of change in anchor mea-
sures with change in PROMIS CAT was weak-moderate in patients with better and worse categories. SRM and ES showed
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small-moderate effect for patients that reported better and worse health and consistently small to no effect in patients report-
ing no change, indicating PROMIS CAT is measuring the domains adequately as captured by the general anchor. More
moderate SRM and effect sizes were noted in the domain specific anchors compared to general. 9 out of 13 domains had
moderate SRMs and ES, particularly with domain-specific anchors.

Conclusion: PROMIS CAT detected improvement and worsening over time in most domains in patients with SLE in concor-
dance with the external anchors, supporting its responsiveness in this population for most but not all types of change.

Disclosure: A. Thayaparan, None; P. Katz, None; M. Moazzami, None; D. Bonilla, None; L. Engel, None; J. Su,
None; P. Akhavan, None; S. Marzouk, None; N. Rozenbojm, None; N. Anderson, None; O. Tayer-Shifman, None;
D. Beaton, None; Z. Touma, None.
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Background/Purpose: Poor health-related quality of life (HR-QoL) is well recognised within patients with connective tissue
diseases (CTD). We hypothesised that subgroups of patients across the spectrum of CTD experience different HR-QoL pat-
terns, and aimed to determine patient-level characteristics associated with different subgroups.

Methods: The Medical Outcomes Study Short-Form 36 (SF-36) questionnaire was used, and the eight continuous domains
of the SF-36 questionnaire were derived which range from 0 to 100, with higher scores reflecting better HR-QoL. We used
the “mclust 5.4.9” model-based clustering package in R V4.0.4 to identify latent profiles (LP) of patients with distinct HR-
QoL patterns. Variances were equated and covariances fixed to zero. Missing values were imputed using methodology sug-
gested by the SF-36 manual. Multivariable ordinal logistic regression was used to determine patient-level characteristics
associated with each HR-QoL subgroup identified. Models were adjusted for ethnicity, sicca symptoms, fibromyalgia,
anti-dsDNA antibodies and co-morbidities (using Charlson comorbidity index).

Results: Three-hundred and nine patients within the spectrum of CTDs completed the SF-36 questionnaire, (280 [90.6%]
women, mean [SD] age 48.9 [12.9] years). There were 115 (37.2%) patients with lupus, 72 (23.3%) undifferentiated CTD,
56 (18.1%) primary Sjögren’s syndrome and 66 (21.4%) systemic sclerosis, myositis or an overlap syndrome (SSc-IIM).
Three latent profiles were identified with poor (n=89; 28.8%), average (n=190; 61.5%) and excellent (n=30; 9.7%) HR-QoL
(figure1). In multivariable models (table 1), LP were not associated with diagnostic grouping (Sjögren’s: OR 1.16 [95% CI
0.54-2.48]; undifferentiated CTD: OR 1.22 [95% CI 0.65-2.29]; SSc-IIM: OR 1.23 [95% CI 0.62-2.44]). There was no
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Figure 1. – Latent profile analysis using eight domains of the SF-36 across connective tissue diseases (n=309). PF, physical function; RP, role
physical; BP, body pain; GH, general health; VT, vitality; SF, social function; RE, role emotional; MH, mental health

Table 1. - Univariate and multivariable ordinal logistic regression to compare patient characteristics across LPs with LP1 (poor QoL) used as the
reference category. Reference group: 1, SLE; 2, White. Multivariate analysis adjusted for ethnicity, sicca, fibromyalgia, anti-dsDNA antibodies
and Charlson co-morbidity index. CTD, connective tissue disease; CCI, Charlson comorbidity index; dsDNA, double stranded DNA; OR, odds
ratio; SSc-IIM, systemic sclerosis- idiopathic inflammatory myopathy syndrome.
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association with autoantibody profiles. Black ethnicity (OR 0.22 [95% CI 0.08-0.63]), Asian ethnicity (OR 0.39 [95% CI
0.19-0.78]), concomitant fibromyalgia (OR 0.40 [95% CI 0.21-0.78]), sicca symptoms (OR 0.57 [95% CI 0.35-0.92]) and
multi-morbidity (OR 0.81 [95% CI 0.67-0.97]) were associated with the ‘poor’ HR-QoL LP.

Conclusion: Poor HR-QOL is common in patients with CTDs and patients can be clustered into distinct HR-QoL subgroups
that is not primarily driven by their specific diagnosis or autoantibody profile. We identified a number of key demographic and
clinical factors associated with poor HR-QOL in this population. These factors need to be addressed across the whole CTD
spectrum as part of a holistic management approach aimed at improving overall patient outcomes.

Disclosure: S. Dyball, UCB, Eli Lilly; J. Reynolds, None; H. Chinoy, Eli Lilly, UCB; A. Herrick, None; S. Haque, None;
E. Bruce, None; S. Naz, None; B. Parker, None; I. Bruce, AstraZeneca, Bristol-Myers Squibb(BMS), Eli Lilly, Aurinia,
Janssen, GlaxoSmithKlein(GSK).
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Background/Purpose: The SLICC, ACR and LFA embarked on a data- and expert-driven project to develop a revised sys-
temic lupus erythematosus (SLE) organ damage index (SDI). The methodological approach includes 5 phases: updating the
construct of damage (I), item generation (II), item reduction (III), item weighting and threshold determination (IV), and the
assessment of validation and reliability (V). In phase I, a consensus statement was developed to define the construct of dam-
age in SLE1. In the Item Generation phase, we aimed to develop and agree on a candidate list of items that reflect the con-
struct of damage in SLE and are appropriate to be included in a new damage index including consideration of relevant items
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from adult, paediatric and young adult SLE. In this analysis, we compare the two approaches to initial item generation that
were employed in a parallel process, namely a literature review and a Delphi exercise.

Methods: Item generation included a literature review and 3-part Delphi exercise. A group of lupus experts conducted a lit-
erature review to identify items that reflect the construct of damage in SLE and grouped the items into organ domains. Each
domain was reviewed by paediatric rheumatologists.

Snow-ball sampling was used among SLICC members, asking them to nominate 3-4 SLE experts considering a range of
clinical expertise, equality, diversity and inclusiveness factors, and the global nature of SLE research. The LFA, Lupus UK,
Lupus Europe and Lupus Canada were also asked to nominate 4-6 patient/carer representatives to participate in the Delphi
exercise. Participants were asked to nominate items that should be included in a revised damage index based on the
updated construct definition1 using a free-text option in Delphi exercise.

Results: We established a group of 146 individuals (mean age 50.6 ranging from 28 to 79 years; 60.3% females; 58.9%
white; clinical experience from 1 to 51 years) from 35 countries, broadly representative of the lupus research and patient
community. There were 135 medical doctors, 2 allied health professionals and 9 patients. Of 135 medical doctors, 120 were
rheumatologists, 7 internists, 5 nephrologists, 2 dermatologists, and 1 immunologist. The response rate after the first round
Delphi exercise was 97.9%.

Figure 1. Number of candidate items for the revised organ damage index from literature review and the first round Delphi exercise
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All items in the original SDI were nominated in both processes. Item generation yielded approximately 2,600 items. After
rationalising for repetition, redundancy, and harmonisation of synonyms, 220 unique items were identified across 14 organ
systems. The literature review proposed 4 (1.8%) unique items, 103 (46.8%) unique items were from the Delphi only and
113 (51.4%) items appeared in both exercises (Figure 1).

Conclusion: Using a combined data-driven and expert/patient-based approach, items and domains that comprise damage
in SLE have been expanded. Just over half of all items were nominated by both approaches. However the Delphi exercise,
that included a wide and diverse group of contributors, provided a large number of unique items for further consideration.
Our data confirms the value of large group exercises early in such a process to maximise the scope of new items to consider
for a revised index.1) Johnson, S. R et al. (2021). Evaluating the construct of damage in SLE. Arthritis Care Res

Disclosure: B. Kundakci, None; M. Barber, AstraZeneca, GlaxoSmithKline (GSK), Janssen, Sanofi-Genzyme, Abb-
Vie; A. Clarke, AstraZeneca, Bristol Myers Squibb (BMS), GlaxoSmithKline (GSK); S. Johnson, None;H. Brunner, Cin-
cinnati Children’s Hospital, Pfizer, GlaxoSmithKlein(GSK), AbbVie/Abbott, AstraZeneca, Medimmune, Biogen,
Boehringer-Ingelheim, Bristol-Myers Squibb(BMS), Celgene, Eli Lilly, EMD Serono, Idorsia, Cerecor, Janssen, Roche,
Merck/MSD, Novartis, R-Harm, Sanofi; J. Cho, None; N. Costedoat-Chalumeau, UCB, Roche; E. Ginzler, Aurinia

Pharma; J. Hanly, None; A. Hasan, None; M. _Inanç, None; N. Kabani, None; A. Legge, None; K. Lima, None;
L. Lindoso, None; A. Mak, None; R. Ramsey-Goldman, None; G. Ruiz-Irastorza, None; C. Silva, None;
F. Tamirou, None; V. Trindade, None; E. Vinet, None; I. Bruce, AstraZeneca, Bristol-Myers Squibb(BMS), Eli Lilly,
Aurinia, Janssen, GlaxoSmithKlein(GSK).
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Background/Purpose: Patients with lupus nephritis (LN) are often treated with high doses of glucocorticoids and experi-
ence glucocorticoid-related toxicity. Quantifying this toxicity may be a useful tool both in clinical practice and in therapeutic
trials. The glucocorticoid toxicity index (GTI) was developed by expert consensus to quantify accumulated toxicities from glu-
cocorticoid treatments. To date, the GTI has not been evaluated in lupus nephritis, nor has it been shown to correlate with
glucocorticoid exposure in this patient population.

Methods:Weperformed a single-center retrospective cohort study using the Beth Israel Deaconess Lupus Cohort, which was
initiated in 2006. All patients enrolled in the cohort met the 1997 ACR diagnostic criteria for systemic lupus erythematosus. We
included patients with biopsy-confirmed LN between 2006 and 2016 to have five years of available data post-biopsy for all
patients. Cumulative glucocorticoid exposure was collected via medical record review from date of the diagnostic kidney
biopsy through one- and five-years post-biopsy. Glucocorticoid dosing was converted to prednisone equivalents. The com-
posite GTI was calculated using published methods using medical record review and adding the scores for all documented
glucocorticoid-associated toxicities through one year and through five years post-biopsy. Positive points were given to
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worsening toxicities and negative points to improvement in toxicities. We performed linear regression to determine the associ-
ation between cumulative glucocorticoid exposure and GTI scores through 1 year and 5 years following diagnosis.

Results: We included 49 patients with biopsy-confirmed LN with a mean age of 33.3 (SD 9.5) years (Table 1). Patients had
high cumulative glucocorticoid exposure, receiving an average of 699 mg prednisone-equivalents per month through year
1 and 303 mg prednisone-equivalents per month through year 5. The mean composite GTI was 23.7 (SD 38.1) through year
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1 and 60.3 (SD 65.6) through year 5 (Table 2). At the end of the first year the most common glucocorticoid-related toxicities
in the cohort were neuropsychiatric toxicities and increases in BMI. At the end of the fifth year, the most common toxicities
were major infections, neuropsychiatric toxicities, and increases in BMI. Higher cumulative glucocorticoid exposure was
associated with higher GTI through five years after diagnosis (p = 0.02); however, through year 1, glucocorticoid exposure
was not associated with the GTI (p=0.63) (Figure 1).

Conclusion: Patients with LN are exposed to high cumulative doses of glucocorticoids and experience significant
glucocorticoid-related morbidity. Our cohort experienced substantial neuropsychiatric and metabolic toxicities as well as
serious infections. In this cohort study, the GTI was associated with cumulative steroid exposure during the 5 years after
diagnosis, but was not associated with steroid exposure during the 1 year after diagnosis. In patients with LN, the GTI
may be a more useful indicator of longer-term steroid toxicity than short-term toxicity and may serve as a useful outcome
measure in future LN trials evaluating the steroid sparing effect of novel therapies.

Disclosure: I. Usiskin, None; V. Kyttaris, Exagen, Corbus Pharmaceuticals, Aurinia Pharmaceuticals, Scipher.
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Background/Purpose: An important clinical question is whether treatments (e.g, corticosteroids, immunosuppressants) or
SLE disease activity are associated with an increased risk of COVID-19 infection among SLE patients. We analyzed data
from a large cohort of patients with SLE to assess the association between demographic, clinical, and immunologic charac-
teristics and incident COVID-19 infection.

Methods: The study was based on data from a large cohort of SLE patients seen quarterly. We merged in information on
COVID-19 infection, vaccination history, and COVID-19 antibodies. The risk of acquisition of COVID-19 in any month of
follow-up after March 1, 2020 was estimated as a function of the demographic and clinical characteristics of the patient
assigned to that month of follow-up based on cohort information. For those vaccinated, SARS-CoV-2 IgG was measured
by ELISA (Euroimmun).

Results: The analysis was based on 20,255 person-months from 1017 different patients. There were 229 incident cases of
COVID experienced by 219 patients. Table 1 shows the monthly risk of incident COVID based on patient demographic and
clinical characteristics. There was not an increased risk of infection among those on corticosteroids, immunosuppressants,
or those with higher levels of disease activity. Table 2 shows the relationship between vaccination status and risk of COVID-
19 infection based on follow-up that occurred after December 2020. This analysis excludes follow-up that occurred after a
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patient was infected with COVID. Those vaccinated had a significantly lower risk of infection during all phases of the epi-
demic except the most recent phase where risks were similar between vaccinated and unvaccinated. Table 3 shows the
relationship between recent antibody levels and risk of infection. Higher antibody levels were associated with a lower risk,
and there does not appear to be a threshold that confers maximum protection.
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Conclusion: It is reassuring that typical SLE treatments and SLE disease activity do not seem to be associated with a higher
risk of incident COVID-19 infection. In this cohort, vaccination did not appear to be protective against infection in the current
(Omicron) phase of the epidemic. Importantly, the higher a person’s antibody levels, the better protection they have.

Disclosure: L. Magder, None; A. Fava, Sanofi; D. Goldman, None; M. Petri, Exagen, AstraZeneca, Alexion, Amgen,
AnaptysBio, Argenx, Aurinia, Biogen, Caribou Biosciences, CVS Health, EMD Serono, Eli Lilly, Emergent Biosolutions,
GlaxoSmithKline (GSK), IQVIA, Janssen, Kira Pharmaceuticals, MedShr, Sanofi, SinoMab, Thermofisher, BPR Scien-
tific Advisory Committee.
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Sick Children, Division of Rheumatology, Department of Paediatrics, University of Toronto, Toronto, ON, Canada,
2University of Toronto/Hospital for Sick Children, Toronto, ON, Canada, 3The Hospital for Sick Children, Toronto, ON,
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Background/Purpose: Cognitive dysfunction affects up to 60% of youth with childhood-onset systemic lupus erythemato-
sus (cSLE), particularly executive dysfunction (ED), with adverse effects on treatment adherence, and quality of life. While ED
can be a feature of neuropsychiatric SLE, other factors may contribute such as pain, sleep disturbance, fatigue and depres-
sion, which can make attribution of ED to SLE challenging. We aimed to examine: 1) the prevalence of ED in cSLE, and 2) its
relationship to disease-related factors and patient-reported outcomes.
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Methods:We examined a cross-sectional sample of patients with cSLE (ages 12-17, met ACR or SLICC classification criteria
for SLE), along with age and sex-matched healthy controls. Participants completed Behavior Rating Inventory of Executive
Function 2 (BRIEF-2) that generated a total score global executive composite (GEC), made up of three sub-indices – cognitive
regulation index (CRI), emotion regulation index (ERI), and behavioral regulation index (BRI). Patient-Reported Outcomes Mea-
surement Information System (PROMIS) questionnaires for pain behavior, pain interference, sleep disturbance, fatigue, depres-
sion and anxiety were completed. Disease measures including SLE Disease Activity Index 2000 (SLEDAI-2K), SLICC/ACR
damage index (SDI), glucocorticoid exposure, and disease duration were collected. The primary outcome was ED measured
by GEC, further categorized by severity – mild, moderate, and severe difficulties defined as 1.5 >T-score≥1, 2 >T-score≥1.5,
and � 2 standard deviation (SD) below normative mean, respectively. Associations of GEC, disease-related factors and PRO-
MIS measures were assessed using Spearman’s rank correlation coefficient. Multivariable partial least squares (PLS) analyses
were used to investigate whether disease and PROMIS measures predicted GEC, CRI, ERI, BRI separately.

Results: Twenty-eight patients with cSLE (mean age 15.8 ± SD 1.5 years, 86% female, median SLEDAI-2K score 2 (IQR
2-4) and median disease duration 1.9 years (IQR 1.2-3.4)) and 14 controls were included (Table 1). In cSLE patients

Partial Least Square (PLS2) regression analysis enables description of interactions between multivariate and potentially collinear data with a rela-
tively small sample size. Each predictor’s relevance criterium was based on the bootstrapped sample distribution of its variable importance in pro-
jection (VIP) value (significant if VIP > 1, CI = 95%). Relevant predictors for this model include SDI (coeff =0.58), pain behavior (coeff=0.41), and
steroid use at visit (coeff=-0.38) and pain interference (coeff=0.35) ranked based on coefficients (coeff ). Increased SDI and pain but less steroid
use at visit predicts worse GEC scores.
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compared to controls, mild ED was absent in both; moderate ED was present in 21.4% (n=6) vs 23.1% (n=3); severe ED in
21.4% (n=6) vs 15.4% (n=2). There were no significant differences between groups in ED severity (median GEC score 54 ±
SD 12.2 vs 58 ± SD 11.8). Yet, certain PROMIS measures (pain behavior, sleep disturbance pain interference, and fatigue) in
cSLE significantly correlated with worse GEC T-scores vs. no correlations found in controls (Table 2). Additionally, no corre-
lations found with disease measures. In the PLS models, increased SDI and pain predicted worse executive function in all
areas (GEC, CRI, ERI, and BRI) (Figure 1). Less steroid use at visit predicted worse GEC, ERI and BRI, while shorter disease
duration, worse fatigue and sleep disturbance predicted worse CRI.

Conclusion: In this cSLE sample, almost half of patients had at least moderate to severe ED, which significantly correlated
with disease damage and patient-reported pain, sleep disturbance and fatigue. More research is needed to identify at-risk
groups and targeted intervention for ED.

Disclosure: T. El Tal, None; S. Arciniegas, None; S. Mossad, None; I. Mohamed, None; V. Lishak, None; S. Fevrier,
None; L. Ng, None; P. Moaf, None; J. Law, None; a. Danguecan, None; L. Hiraki, None; D. Levy, None;
A. Knight, None.
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Background/Purpose: This study aimed to investigate the incidence and risk factors of bloodstream infection (BSI) in
patients with systemic lupus erythematosus (SLE) receiving moderate-to-high dose of glucocorticoids.

Methods: This study included 1109 treatment episodes with prolonged (≥4 weeks), moderate-to-high dose glucocorticoids
(≥ 15mg/day prednisolone) in 612 patients with SLE over 14-year period. All patients were fulfilled four or more of the 1997
ACR revised classification criteria for SLE. Clinical features regarding disease activity (SLEDAI-2K), immunosuppressant use
and laboratory results were collected from the electronic medical database. Baseline date was defined as the date of initiat-
ing moderate-to-high dose steroid and observation period was 1 year from the baseline date. Incidence rate and risk factors
for BSI were investigated using generalized estimating equation poisson regression.

Results: During a total of 1078.64 person-years, 30 cases of BSI occurred in 27 treatment episodes, with an incidence rate
of 2.78 [95% confidence interval (CI) 1.88 - 3.97] per 100 person-years. When the incidence rate was stratified by baseline
steroid dose and SLEDAI-2K score, higher incidence of BSI occurred with the higher dose of baseline steroid and disease
activity score. Treatment episodes with SLEDAI-2K≥20 showed remarkably high incidence rate. In the multivariable analysis,
SLEDAI-2K≥20 (incidence rate ratio [IRR]: 5.54, 95% CI 2.56-11.99), cumulative prednisolone≥15mg/day for previous

4098



6 months (IRR 2.66, 95% CI 1.36-5.22) and initial prednisolone≥60mg/day (IRR 2.52, 95% CI 1.18-5.44) were highly asso-
ciated with increased risk of the BSI. The trimethoprim–sulfamethoxazole(TMP-SMX) prophylaxis was associated with a
lower incidence of BSI (IRR 0.42, 95% CI 0.18 to 0.99, p=0.047).

Conclusion: In SLE patients exposed to prolonged moderate-to-high dose glucocorticoids, high disease activity and high
intensity of previous and concurrent glucocorticoid use are important factors that increase the risk of BSI. The prophylactic
use of TMP-SMX should be considered when initiating high dose glucocorticoids for controlling disease activity in SLE
pateints.
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Disclosure: M. KIM, None; E. Lee, None; E. Lee, None; J. Park, None; J. Park, None.
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Background/Purpose: The effectiveness of current standard of care treatment including corticosteroids (CS) in Systemic
Lupus Erythematosus (SLE) is limited and has potential side-effects. Given the introduction of an SLE-approved biologic
more than ten years ago, the potential for change in treatment practices related to CS use may be observed. This study
examined the use of CS and the impact of CS use on irreversible organ damage in a longitudinal SLE cohort.

Methods: A retrospective observational study was conducted using data from a large SLE cohort in Canada. Adult patients
(meeting ≥4 ACR SLE classification criteria, or 3 criteria and biopsy), without lupus nephritis or central nervous system lupus
at entry into the cohort were included in the study. Patients were followed from index (time of entry into cohort) to last avail-
able clinic visit, with a minimum of 24 months of follow-up. Demographic and clinical characteristics including disease activity
(SLEDAI-2K), treatment data and organ damage (SLICC/ACR Damage Index (SDI)) as the primary outcome stratified by CS
use was assessed.

Results: A total of 1,255 patients were included (mean (standard deviation [SD]) follow-up duration of 10.5 (8.6) years, 1,111
(89%) female, and 815 (65%) White). Mean (SD) age at study entry was 35.4 (13.7) years. At index, there were 637 (51%)
patients with moderate-to-severe disease activity (SLEDAI-2K ≥ 6) (Table 1). 182 (15%) patients had organ damage at
index. Approximately 50% of the cohort were on antimalarials, CS, and immunosuppressants at any point during follow-
up. Of those with moderate-to-severe disease activity at their last visit in the cohort, 57%were taking CS ≥ 10mg/day during
their last year in the cohort. Biologic (belimumab and rituximab) use was < 3% at any point during the follow-up. Almost all
patients (n=1,011, 99%) had long-term ( >6 months) cumulative CS exposure. Organ damage (SDI >0) was higher in

Table 1. Patient demographics and disease characteristics at index and during follow-up
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patients with higher average CS dose and greater years of CS exposure (Table 2). The proportion of patients with any dam-
age increased with average daily CS dose across multiple organ systems (Table 3).

Conclusion: This study in a large cohort of SLE patients shows that despite current standard of care, many SLE patients are
still receiving high CS doses, especially with moderate to severe disease. High CS use was associated with irreversible organ
damage. Low use of biologics was largely driven by the lack of options and lack of public access to belimumab in Canada.
These findings highlight the continued unmet need in the management of SLE patients, particularly in those with moderate-
to-high disease severity. Access to novel CS-sparing treatment options is critical to improve long-term outcomes for
patients with SLE.

Disclosure: Z. Touma, None; S. Kayaniyil, AstraZeneca; A. Parackal, AstraZeneca; D. Bonilla, None; J. Su, None;
C. Qian, None; S. Miller, None; S. Szabo, None; S. Chandran, AstraZeneca.

Table 2. CS overall and by organ damage (SDI)

Table 3. Organ damage over follow-up stratified by average daily CS dose, in those with moderate-to-severe SLE (SLEDAI-2K ≥ 6) at baseline
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Background/Purpose:

Background: Early complete remission (within 12 months from diagnosis) is considered an important protective factor
against development of advanced chronic kidney disease (CKD) in lupus nephritis (LN). However, a certain proportion of
such patients still develop advanced CKD and, eventually, end-stage renal disease (ESRD).
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Objective: To describe the factors associated with the development of advanced CKD (stage IV or worse) in patients with
LN who achieved early complete remission.

Methods: Patients with LN based on biopsy or abnormal proteinuria ( >0.5g/day) and/or hematuria or pyuria or casts for two
consecutive visits in the absence of any other plausible explanation were retrieved from the Toronto Lupus Clinic longitudinal
database. Individuals with advanced CKD at baseline (eGFR � 29ml/min/1.73m2) were excluded. All patients achieved com-
plete remission (proteinuria< 0.5g/24h, inactive urinary sediment and serum creatinine £120% of baseline) within 12 months.
Flare was defined as any abnormal proteinuria ( >0.5g/day) or increase in serum creatinine (SCR) from normal to abnormal or
>120% of baseline after remission plus treatment escalation (glucocorticoids and/or immunosuppressives).

Results:Of 273 eligible patients achieving remission within the first year, 21 (7.7%) developed advanced CKD after a median
of 5.8 years from the time of remission (range 0.7-31.7 years). The baseline characteristics are shown in Table 1.

Multivariate survival analysis for predictors of advanced CKD is shown in Table 2.

We further divided the 21 patients who developed advanced CKD according to the median time (5.9 years). Patients who
developed CKD early were older (44.2±16.7 vs. 26.8±6.7 years, p=0.004), had lower eGFR (52±44 vs. 96±39ml/
min/1.73m2, p=0.022), lower SLEDAI-2K (6.5±5.2 vs. 12.8±7.4, p=0.03) and were more often treated with antihyperten-
sives (63.6% vs. 18.2%, p=0.03) compared to the late progressors. The major factors leading to early advanced CKD were
poor compliance or insufficient therapy due to concomitant infections in 7 and moderate-to-severe interstitial fibrosis and
tubular atrophy (IFTA) in 4 patients. In late progressors, compliance was poor in 2 patients, moderate-to-severe IFTA was
present in 3, poorly controlled hypertension in 2, thrombotic microangiopathy in one, refractory disease in one while one
patient progressed very slowly over 32 years.

Conclusion: Patients with impaired kidney function and low complement C3 at baseline, as well as histopathologic features
of chronic irreversible damage (interstitial fibrosis/tubular atrophy), are at risk for CKD despite early remission and should be
followed closely. The importance of maintenance therapy should be communicated to the patients to prevent non-
compliance and subsequent flares.

Disclosure: K. TSELIOS, AstraZeneca, GlaxoSmithKlein(GSK); D. Gladman, AbbVie, Amgen, Eli Lilly, Janssen, Gil-
ead, Novartis, Pfizer, Bristol-Myers Squibb(BMS), Galapagos, UCB Pharma, Celgene; J. Su, None;M. Urowitz, None.
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Background/Purpose: Mesangial lupus nephritis (LN class II) is generally considered benign with minimal potential for
developing advanced chronic kidney disease (CKD). However, a certain proportion of such patients still develop advanced
CKD and, eventually, end-stage renal disease (ESRD).

Objective: To describe the factors associated with the development of advanced CKD (stage IV or worse) in patients with
LN class II.

Methods: Patients with mesangial LN based on kidney biopsy that was performed at or after enrollment to the clinic and at
least 1 year of follow-up were retrieved from the Toronto Lupus Clinic longitudinal database. Biopsy was performed because
of proteinuria (n=55), rising serum creatinine without proteinuria or active urinary sediments (n=24), active urinary sediment
(n=6) and generalized lupus activity (n=6). Patients with ESRD at baseline were excluded. Individuals were followed over time
for the development of advanced CKD. Descriptive statistics were used.

Results: Ninety-one patients were eligible of whom 10 developed advanced CKD during follow-up, 7 (7.7%) CKD stage IV
(eGFR � 29ml/min/1.73m2) and 3 (3.3%) ESRD. Statistically significant differences in baseline characteristics are shown in
Table 1 (all other demographic, clinical, serologic and therapeutic variables did not differ between groups).

In 81/91 patients (89%), there was no significant deterioration of the renal function after an average follow-up of 16.8
±12.8 years. For patients with proteinuria, that was mild (1.17±0.89g, range 0.5-5g/day). Fifteen patients had a repeat
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biopsy during disease course. Histologic transformation was demonstrated in 10 (7 with proliferative nephritis, 2 with mem-
branous and 1 with advanced glomerulosclerosis). Sixty-three patients (67.7%) had normal renal function while 18 (19.4%)
had CKD stage III (eGFR=30-59ml/min/1.73m2) at last visit.

Seven patients developed CKD IV of whom 4 already had impaired kidney function at baseline whereas their proteinuria was
mild (< 1g/day). Four patients had a repeat biopsy; 2 developed membranous nephropathy while there were no changes in
the other two. Despite their advanced disease, their renal function remained stable (eGFR=24.2±4.3ml/min/1.73m2) after a
mean of 18.5±8.5 years.

Three patients developed ESRD, all of whom had impaired kidney function at baseline (stage IV). Despite their advanced
CKD, these patients developed ESRD after 8.6, 10.3 and 16.8 years from kidney biopsy respectively. Two of them had a
repeat kidney biopsy that showed histologic transformation (one proliferative nephritis and one advanced
glomerulosclerosis).

Conclusion: Advanced CKD (stage IV or worse) developed in 11% of our patients with mesangial LN but the progression
was slow. In most cases, kidney function was already impaired at the time of the biopsy, while proteinuria was only mild.
These findings imply that mesangial disease can occasionally lead to CKD and underlines the need for close monitoring of
such patients with treatment that should not be based on the level of proteinuria alone.

Disclosure: K. TSELIOS, AstraZeneca, GlaxoSmithKlein(GSK); D. Gladman, AbbVie, Amgen, Eli Lilly, Janssen, Gil-
ead, Novartis, Pfizer, Bristol-Myers Squibb(BMS), Galapagos, UCB Pharma, Celgene; J. Su, None;M. Urowitz, None.
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Drucker7, Eric Morand8, Ian N. Bruce9 and Zahi Touma1, 1Schroeder Arthritis Institute, Krembil Research Institute,
University Health Network and University of Toronto, Toronto, ON, Canada, 2Stanford University School of Medicine,
Stanford, CA, 3SDG LLC, West Newton, MA, 4Singapore General Hospital, Bukit Merah, Singapore, 5Rheumatology Unit,
Department of Clinical and Experimental Medicine, University of Pisa, Pisa, Italy, 6University Medical Center and Faculty
of Medicine TU Dresden, Dresden, Germany, 7University of Toronto, Toronto, ON, Canada, 8Monash University, Victoria;
Department of Rheumatology, Monash Health, Melbourne, Australia, 9Centre for Epidemiology Versus Arthritis, Faculty
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Background/Purpose: The development of a Core Outcome domain Set (COS) can aid research communication and stan-
dardizing measurement tools of SLE. A COS captures SLE facets relevant to different stakeholders (clinicians, patients,
researchers, etc.) for randomized controlled trials and longitudinal observational studies. Once a COS is developed, mea-
surement instruments are selected for each domain. The previous Outcome Measures in Rheumatology (OMERACT) SLE
COS was developed in 1998. Since then, several novel, pertinent domains have been identified, creating a need to update
the SLE COS. We recently established the OMERACT SLE Working Group of 152 members (including patients, physicians,
researchers and other stakeholders) representing 5 continents and 25 countries. The first step in COS development is to
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generate an extensive preliminary list of potential domains through a) a scoping literature review, b) qualitative studies with
stakeholders, and c) a domain survey. This will be followed by a Delphi process to develop the final COS from the preliminary
COS [Figure 1]. In this abstract we report the results of the domain survey completed by the SLE stakeholders to prioritize a
list of COS domains for consideration.

Methods: We retrieved domains endorsed for the 1998 SLE COS and other domains considered in the research agenda,
adapted them to modern versions, and included additional domains deemed important by the eight OMERACT SLE Work-
ing Group Co-Chairs. The survey included a total of 18 domains and was distributed electronically to 143 members of the
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OMERACT SLE Working Group and an additional 33 SLE expert clinicians/researchers. Responses were anonymous. The
survey had 2 major aims: 1. To agree on a list of domains for inclusion in the COS with response options (Yes, No, I don’t
know) and 2. to prioritize the importance of selected domains (measured on a 1-9 Likert Scale). We utilized a cut-off of
≥70% both for “Yes” for inclusion and for importance, represented by a score of 7-9 on the Likert Scale.

Results: 145 of 176 (82.4%) participants completed the survey. Total responses are reported in Table 1. The domain with
the highest proportion of respondents favoring inclusion was Disease Activity (98%) and the lowest was Sleep (45%). Dis-
ease Activity, Damage, Health Related Quality of Life, Functional Ability, Use of Glucocorticoids including Demonstrated
Tapering, Tolerability/Adverse Events/Death, Comorbidities, and Fatigue met criteria for further consideration, while Pain,
Cognitive Function, Depressive Symptoms, Pregnancy, Work Status, Psychosocial Factors, Economic Cost, Anxiety,
Frailty, and Sleep did not reach this cut-off. Domains that scored lower for inclusion had more “I don’t know” responses
suggesting further instruction/discussion of the domains would be beneficial.

Conclusion: In this survey of stakeholders, 8 of 18 domains met SLE COS consideration criteria. Of the remaining 10, 4 met
the 70% cut-off for inclusion, but not for importance. A survey of 100 SLE patients is in progress; their responses will be
combined with the results of this survey and our scoping review and qualitative work (in progress) to inform the first phase
of the update of the OMERACT SLE COS.

Disclosure: W. Nielsen, None; V. Strand, AbbVie, Amgen, AstraZeneca, Bayer, Bristol-Myers Squibb(BMS),
Boehringer-Ingelheim, Chemocentryx, Celltrion, Genentech/Roche, Gilead, GlaxoSmithKlein(GSK), Inmedix, Janssen,
Kiniksa, Merck/MSD, Novartis, Pfizer, Regeneron Pharmaceuticals, Rheos, R-Pharma, Samsung, Sandoz, Sanofi, Sci-
pher, Setpoint, Spherix, Aria, Bioventus, Blackrock, Equilium, Glenmark, Horizon, Kypha, Lilly, MiMedx, Sorrento,
Tonix, Priovant; L. Simon, None; J. Thumboo, None; M. Mosca, None; M. Aringer, AbbVie/Abbott, AstraZeneca,
Boehringer-Ingelheim, Bristol-Myers Squibb(BMS), Eli Lilly, GlaxoSmithKlein(GSK), Merck/MSD, Novartis, Pfizer,
Roche, Galapagos, Otsuka; S. Johnson, None; A. Drucker, None; E. Morand, AbbVie/Abbott, Amgen, AstraZeneca,
Biogen, Bristol-Myers Squibb(BMS), Eli Lilly, Genentech, GlaxoSmithKlein(GSK), Janssen, Novartis, Servier, UCB,
EMD Serono, Billerica, MA, USA; I. Bruce, AstraZeneca, Bristol-Myers Squibb(BMS), Eli Lilly, Aurinia, Janssen,
GlaxoSmithKlein(GSK); Z. Touma, None.
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Background/Purpose: Patients with autoimmune rheumatic diseases presenting to the emergency department (ED) often
have multi-organ pathology. SLE patients may be particularly prone to ED visits due to disease complexity, flares, medica-
tion burden and non-adherence. Only a few studies have assessed ED use in SLE. We aim to characterize the ED visits in
SLE patients using the largest all-payer ED database in the US, the national emergency database sample (NEDS).
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Methods: Using the 2019 NEDS database, we compared the differences in baseline demographic characteristics, clinical
comorbidities, and ED outcomes in SLE adults to those without SLE. NEDS contains ~ 20% sample from 989 hospital-
owned US EDs. We identified SLE using ICD-10 code M32.xx. We used multivariable logistic regression to assess factors

Table 1. Baseline demographic characteristics, clinical comorbidities, and outcomes of ED encounters in SLE versus non-SLE groups (% may be
less than 100 due to missing values)

Table 2. Univariable and multivariable analysis of Baseline demographic characteristics and clinical comorbidities associated with inpatient admis-
sion after ED visit in patients with SLE (OR** adjusted for age, sex, race, primary payer, income quartile, and concurrent comorbidities)
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associated with inpatient admission from the ED. We also studied the top ten primary diagnoses among SLE and age and
sex-matched controls without SLE, as well as among SLE ED visits admitted versus released from the ED. We used STATA
v13 for analysis.

Results: Of 117,343,370 ED visits for adults ≥ 18 years in 2019, 414,769 had SLE. As expected, ED visits in SLE patients
comprised of a higher proportion of women (91% vs 56%), non-Whites (55% vs 42%), and patients 31-50 years old (41%
versus 31 %) than the non-SLE group, p < 0.001. All the studied comorbidities were significantly higher in SLE, the most
prevalent were hypertension (53%) and chronic kidney disease (CKD, 19%) (Table 1).Men with SLE had double the preva-
lence of coronary artery disease (22.8% vs 12.5%), and CKD (31.2% vs 17.8%) than women, whereas obesity and depres-
sion were higher in women (11.4% vs 8.5%, and 13.6% vs 10.3%, respectively)

SLE ED had double the rate of inpatient admission (34 % vs 17%) and higher odds (OR, 95% CI) of admission than non-SLE
(2.20, 2.03-2.37) even after adjustment for baseline characteristics and comorbidities. Age >50 years (ref: 18-50; 1.16,

Figure 1: a. Top diagnoses associated with ED visits in patients with SLE and age and sex-matched controls without SLE b. Top diagnoses asso-
ciated with SLE ED visits with and without inpatient admission
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1.07-1.25), and male sex (1.30, 1.21 – 1.4) were associated with higher odds of inpatient admission in SLE. The comorbidi-
ties with the highest odds of admission were CKD (2.91, 2.70-3.14) and obesity (2.76, 2.48-3.08). Black race (0.83,
0.74-0.93) and low income (0.86, 0.78-0.96) were associated with lower odds of admission, despite comprising a sizeable
proportion of ED visits (Table 2).

Pain-related visits were among the top causes of ED visits in both SLE and non-SLE groups. Other top diagnoses for ED
visits in SLE were “SLE” and infections. The major primary diagnoses for ED visits in SLE patients who got admitted were
septicemia (11.01%), SLE (8.56%), and pneumonia (2.32%) (Figure1).

Conclusion: SLE ED visits had a higher comorbidity burden than non-SLE. Male sex and most of the studied comorbidities
were associated with higher rates of inpatient admission from the ED. Aggressive comorbidity management may alter higher
ED and inpatient use in SLE patients. Black and low income SLE patients had higher odds for treat-and-release ED visits
(as also noted in prior studies), raising a possibility that these patients may rely on ED for more routine care needs as well
as socioeconomic biases on the part of healthcare providers, further research is needed to better understand these
differences.

Disclosure: R. Dhital, None; M. Guma, Pfizer, Novartis, Gilead, Sonoma Bio, Genentech; B. Pedersen, None;
A. Pokharel, None; K. Kalunian, AbbVie/Abbott, Amgen, AstraZeneca, Aurinia, Biogen, Bristol Myers Squibb (BMS),
Eli Lilly, Equillium, Genentech, Gilead, Janssen, Roche, Lupus Research Alliance, Pfizer, Sanford Consortium, Viela,
Nektar.
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Background/Purpose: Patients with systemic lupus erythematosus (SLE) are at high risk for severe disease from COVID-
19 and decreased vaccine efficacy, due to inherent immune perturbations and frequent immunosuppressant use. The
impact of vaccine responses was “pressure” tested in New York City (NYC) from December 2021-February 2022, due to
the highly infectious omicron BA.1 variant which resulted in a significant increase in COVID-19 cases and hospitalizations.
This study was performed to assess clinical efficacy and seroreactivity in SLE patients with and without an additional vacci-
nation dose after initial vaccine series, particularly during the omicron BA.1 surge in NYC.
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Methods:COVID-19 infections after vaccination were evaluated during patient encounters and chart review in subjects from
the NYU Lupus Cohort who received an initial SARS-CoV-2 vaccine series with follow-up for at least 6 months or until break-
through infection. Clinical follow-up was required after February 4, 2022 (when NYC COVID-19 cases returned to their pre-
omicron BA.1 baseline), with last patient follow-up recorded April 24, 2022. Positive PCR or antigen-based testing was
required, performed at the clinical site or self-reported. Fifty-seven patients receiving additional vaccine doses were evalu-
ated longitudinally for recombinant SARS-CoV-2 spike receptor binding domain antibodies (#BT10500; R&D Systems).
Low post-vaccine antibody response was defined as ≤100 units/ml.

Results: Among the 163 subjects evaluated, 125 (76� 7%) received an additional COVID-19 vaccination after the initial
series. Demographics and medication usage were similar in patients who did and did not receive the additional vaccination
dose, with 50% on at least one immunosuppressant and 16% on more than one at the time of the initial vaccine. Twenty-
eight (63 � 6%) of the 44 patients with a breakthrough infection had received an additional vaccination compared to
97 (81 � 5%) of the 119 without breakthrough infection (p=0 � 022) (Table 1). Of the 44 COVID-19 cases, only 2 occurred prior
to the omicron wave, both in patients who did not receive the additional dose. There were no COVID-19 related deaths and
two patients were hospitalized. Among the 57 patients with serologic evaluation, the median antibody level after initial vacci-
nation series was 397 u/mL (IQR 57-753), and 1036 (IQR 517-1338 � 5) after the additional dose. After initial vaccination,
21 (37%) had low ELISA responses, but only 4 (7%) continued to have low responses after the additional dose. There was
no association between the level of antibody after the additional dose and COVID-19 breakthrough.

Conclusion: SLE patients from a cohort of patients in NYC who received an additional SARS-CoV-2 vaccine dose were sig-
nificantly less likely to have a subsequent COVID-19 infection compared to those who only completed their initial vaccine
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series. SLE patients demonstrated an improvement in serologic response after an additional dose of SARS-CoV-2 vaccine.
The mild disease in all vaccinated patients is reassuring given the risks inherent and frequent immunosuppressant use in this
patient population.

Disclosure: A. Saxena, Eli Lilly, AstraZeneca, GlaxoSmithKlein(GSK), Kezar Life Sciences, Bristol-Myers
Squibb(BMS); A. Engel, None; B. Banbury, None; G. Hasan, None; N. Fraser, None; D. Zaminski, None;
M. Masson, None; R. Haberman, None; J. Scher, Janssen, Pfizer, AbbVie, Sanofi, Novartis, UCB; G. Ho, None;
J. Law, None; P. Rackoff, None; C. Tseng, None; H. Belmont, None; R. Clancy, None; J. Buyon, None; P. Izmirly,
Momenta/Janssen.
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Background/Purpose: We aimed to investigate the safety and efficacy of an intensified B-cell depletion induction therapy
(IBCDT) without immunosuppressive maintenance regimen compared with standard of care in biopsy-proven Lupus Nephri-
tis (LN).

Methods: Thirty patients were administered an IBCDT (4 weekly rituximab [RTX] 375 mg/m2 and 2 more doses after 1 and
2 months; 2 infusions of 10 mg/kg cyclophosphamide [CYC], 3 methylprednisolone pulses), followed by oral prednisone
(tapered to 5 mg/d by the third month). No immunosuppressive maintenance therapy was given. Thirty patients matched
for LN class and age were selected as controls: 20 received 3 methylprednisolone pulses days followed by oral prednisone
and mycophenolate mofetil (MMF) 2 to 3 g/d, whereas 10 were given the Euro Lupus CYC. MMF (1-2 g/daily) or azathioprine
(AZA, 1-2 mg/kg/day) were given for > 3 years as a maintenance therapy.

Results: At 12 months, complete renal remission was observed in 93% of patients on IBCDT, in 62.7% onMMF, and in 75%
on CYC (P = 0.03); the dose of oral prednisone was lower in the IBCDT group (mean ± SD 2.9 ± 5.0 mg/dl) than MMF (10.5
± 8.0 mg/d, P < 0.01) or CYC group (7.5 ± 9.0 mg/d, P < 0.01). Mean follow-up after treatment was 44.5 months (inter-
quartile range [IQR] 36-120 months), 48.6 months (IQR 36-120 months), and 45.3 (IQR 36-120 months) for IBCDT, MMF,
and CYC, respectively. At their last follow-up visit, we observed no significant differences in proteinuria and serum creatinine,
nor in the frequency of new flares among the 3 groups.

Conclusion: In biopsy-proven LN, the IBCDT without further immunosuppressive maintenance therapy was shown to be as
effective as conventional regimen of MMF or CYC followed by >3-year maintenance either MMF or AZA regimen. Moreover,
the use of IBCDT was associated with a marked reduction of glucocorticoid cumulative dose.
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Background/Purpose: The complement system is a key-player in the pathogenesis of systemic lupus erythematosus
(SLE); decrease in C3 and C4 levels correlates with disease activity and precedes clinically evident flare. Since synthesis of
complement proteins increase during gestational course, it is debated whether complement levels exert a prognostic role
in pregnant women with SLE.

We performed a network meta-analysis to assess the prognostic role of complement in pregnant SLE women, to evaluate
the possible role of complement fluctuations during pregnancies.

Methods: Data from available prospective studies (Jan 2002-Dec 2020) investigating pregnancies in at least 50 SLE
patients, excluding miscarriages before 12 weeks, werepooled together. After a systematic literature search, corresponding

Figure 1. Complement Levels during time in patients with Lupus Nephritis and presence, or absence, of flare during pregnancy.
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authors of 19 retrieved studies meetinginclusion criteria were invited to contribute with additional data, including comple-
ment C3 and C4 levels [6 months before pregnancy, at conception, 1st trimester (T1), 2nd trimester (T2), 3rd trimester
(T3) and 3 months after delivery].

Results: A total of 532 SLE women from four eligible studies were included in the analysis [1-4]. Lupus Nephritis (LN) was
diagnosed in 237 patients (44.5%) and Antiphospholipid Syndrome in 68 (12.8%). A total of 170 patients (32%) experienced
a flare during pregnancy, defined as need of new Immunosuppressants or increase of prednisone > 9 mg/day.

Patients with LN had significantly lower mean levels of complement (C3 at conception; C3 at T1; C3 after 3 months of deliv-
ery; C4 at all timepoints except for C4 at T3). SLE patients who experienced flares during pregnancy had significantly lower
mean levels of complement (all timepoints for both C3 and C4). Table 1 shows the mean C3 and C4 levels in different time-
points according to diagnosis and flare during pregnancy. Pregnancies with flare had a higher rate of maternal of fetal com-
plications (60% vs.50.3%;p=0.03). The lowest levels of complement were observed in patients with a concomitant diagnosis
of LN and presence of flare, particularly during theT1 (Figure 1). Nevertheless, both in LN and flare groups the lowest levels of
C3 and C4 were documented at T1.

Conclusion: In this prospective large cohort of SLE patients low C3/C4 levels, particularly in T1, were associated with a
higher frequency of flare. Lowering levels of complement, especially in T1, even within normal range might alert the treating
clinicians in predicting disease course and consequently avoid flares, especially in LN.

Disclosure: M. Radin, None; I. Cecchi, None; F. Crisafulli, None; E. Klumb, None;G. De Jesús, None;M. Saavedra,
None; G. Reyes-Navarro, None; L. iaccarino, None; M. Larosa, None; G. Moroni, None; F. Tamborini, None;
d. Roccatello, None; L. Andreoli, None; C. Chighizola, None; S. Sciascia, None.
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Background/Purpose: The COVID-19 vaccination in autoimmune diseases (COVAD) study is a large-scale real-world sur-
vey on COVID-19 vaccine safety in autoimmune rheumatic diseases (AIRDs), including systemic lupus erythematosus (SLE).
The COVAD study aimed to assess adverse events (AEs) related to COVID-19 vaccination up to seven days post-
vaccination in SLE patients.

Methods: The COVAD study group comprised >110 collaborators across 94 countries. The study was conducted in
March-December 2021. An online survey platform captured self-reported COVID-19 vaccination-related AEs data in SLE,
other AIRDs, other non-rheumatic autoimmune diseases (nrAIDs), and healthy controls (HCs). Active and inactive disease
was patient self-reported. Descriptive statistics and multivariable regression adjusted for age, gender, ethnicity, vaccine
type, and disease modifying anti-rheumatic drugs (DMARDs) were employed. Only odd’s ratio significant in regression are
reported in the results.

Results: Of the 9462 complete survey respondents, 5.5% (n=583) were SLE patients; those had a mean (SD) age of 40.1
(12) years, and 94.5% were females, 40.5% were Asians, and 71% had received 2 vaccine doses. Pfizer (43.1%) and
Oxford/AstraZeneca(11.7%) were the most common vaccines received (Table 1).

Overall, vaccination-related AE were reported by 83.0% of SLE patients (83.0% reported minor and 2.6% major AE).
Patients with active and inactive SLE reported similar AE and hospitalization frequencies. Among SLE patients, Pfizer recip-
ients reported higher frequencies of overall AE [OR 2.1 (1.5–2.5), p=0.016], minor AE [OR 2.1 (1.5–2.5), p= 0.016], injection
site pain [OR 1.3 (1.04–1.8), p < 0.001], and lower body ache [OR 0.4 (0.2–0.7), p=0.003] compared with recipients of other
vaccines. Oxford/AstraZeneca recipients also reported higher frequencies of body ache [OR 2.5 (1.3–4.8), p=0.003], fever
[OR 2.7 (1.4-5.2), p=0.002], and chills [OR 3.1 (1.3-6.6), p=0.005] compared with recipients of other vaccines. Moderna
recipients reported higher frequencies of body ache, fever, chills, and rashes (OR ranging 2.6 to 4.3; Table 2). Sinopharm
recipients reported lower frequencies of injection site pain [OR 0.2 (0.1-0.6), p=0.003]. Hospitalization frequencies were sim-
ilar across vaccine types.

SLE patients on various DMARDs reported similar AE frequencies, except for less frequent chills reported by hydroxychlor-
oquine users compared with non-users [OR 0.5 (0.3–0.9); Table 3]. When compared with AIRDs, nrAIDs, and HC, SLE
patients reported similar overall AE and hospitalization frequencies, yet higher frequencies of rashes [OR 1.2 (1.01–1.5),
p=0.038] compared with HC, lower frequencies of chills [OR 0.6 (0.4–0.8), p=0.005 and p=0.003] compared with AIRDs
and nrAIDs, and lower frequencies of fatigue [OR 0.6 (0.4–0.9), p=0.020] compared with nrAIDs.

Conclusion: Despite differences in AEs across COVID-19 vaccines, all vaccines were overall well-tolerated in SLE patients.
Similar AE frequencies were reported by patients with active and inactive SLE. AE frequencies were similar irrespective of
background DMARD. These findings are reassuring with regard to safety of COVID-19 vaccination safety in SLE.
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Background/Purpose: To study the effect of osteoporosis on major adverse cardiovascular events (MACEs) and mortality
in a longitudinal cohort of patients with systemic lupus erythematosus (SLE).

Methods: Patients who fulfilled ≥4 1997 ACR criteria for SLE and participated in a cross-sectional study on osteoporosis in
the year 2011 were studied. All patients had a DEXA scan performed between years 2004-2008 and followed by the same
team of rheumatologists. The incidence of new MACEs, defined as ischemic vascular events (acute coronary syndrome,
stroke, peripheral vascular disease) documented by imaging and angiographic studies, was evaluated. Patients were strat-
ified into 2 groups according to osteoporosis at baseline, defined as a DXA T score of < -2.5 or Z score < -2.0 at the hip, fem-
oral neck or lumbar spine, or having a past history of fragility fractures. The effect of osteoporosis on the incident MACEs and
mortality was studied by Cox regression analysis, adjusted for confounding factors.

Results: 383 SLE patients were studied (age at DXA scan 40.5±13 years; 94% women; SLE duration 8.0±7.4 years). Oste-
oporosis at baseline was present in 105 patients (13 with history of fractures) and 8 patients had osteopenia with past frac-
tures. The demographic characteristics, prevalence of traditional atherosclerotic risk factors and antiphospholipid (aPL)
antibodies were not significantly different between those with osteoporosis/fracture (group 1; N=113) and without (group
2; N=270). Group 1 patients were more likely to be using glucocorticoids (79% vs 62%; p=0.002) and mycophenolate mofe-
til/azathioprine/calcineurin inhibitors (58% vs 48%; p=0.08) but less likely to be treated with hydroxychloroquine (40% vs
51%; p=0.051). Over 153±41 months, 44 newMACEs (acute coronary syndrome [n=19]; ischemic stroke [n=19]; peripheral
vascular disease with digital gangrene/amputation [n=6]) developed in 42 patients. The incidence of MACEs was significantly
higher in group 1 than group 2 patients (1.59 vs 0.63/100 patient-years; p=0.001). The cumulative risk of MACEs at 3, 5 and
10 years was 6.3%, 11.7%, 14.7%, and 0.4%, 1.9%, 4.7%, respectively, in group 1 and 2 patients (log rank test; p=0.002;
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univariate HR2.58[1.40-4.74]; p=0.002). In a Cox regression model, osteoporosis/fracture remained an independent risk
factor for incident MACEs after adjustment for age, sex, LDL level, atherogenic index, diabetes mellitus, hypertension, past
MACE, aPL antibodies, smoking, obesity and the use of medications (immunosuppressives, aspirin/warfarin, statins, vitamin
D and bisphosphonates) (HR 2.41[1.25-4.67]; p=0.009). At last follow-up, 62(16%) patients succumbed (MACEs in
8 patients [vascular mortality]). Osteoporosis/fracture was associated with vascular mortality (HR 11.1[1.02-120];
p=0.048) but not with all-cause mortality (HR 1.55[0.89-2.68]; p=0.12) after adjustment for the same covariates in separate
models.

Conclusion: Osteoporosis increases the risk of MACEs and vascular mortality in patients with SLE, which is not accounted
by traditional vascular risk factors. Elevation of inflammatory cytokines in SLE that are common to bone metabolism and ath-
erosclerotic vascular disease may be responsible.

Disclosure: C. Mok, None; K. Chan, None; L. Ho, None; C. To, None.
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Background/Purpose: Remission and low disease activity (LDA) are associated with decreased flares, damage, and mor-
tality. However, little is known about the impact of disease activity states (DAS) on health care costs. We determined the
independent impact of different definitions of remission and LDA on direct and indirect costs (DC, IC) in a multicentre,
multi-ethnic inception cohort.

Methods: Patients fulfilling revised ACR classification criteria for SLE from 33 centres in 11 countries were enrolled within
15 months of diagnosis and assessed annually. Patients with ≥2 annual assessments were included. Five mutually indepen-
dent DAS were defined:

1) Remission off-treatment: clinical (c) SLEDAI-2K=0, without prednisone or immunosuppressants

2) Remission on-treatment: cSLEDAI-2K=0, prednisone ≤5mg/d and/or maintenance immunosuppressants

3) LDA-Toronto Cohort (TC): cSLEDAI-2K≤2, without prednisone or immunosuppressants

4) Modified Lupus LDA State (mLLDAS): SLEDAI-2K≤4, no activity in major organs/systems, no new disease activity, predni-
sone ≤7.5mg/d and/or maintenance immunosuppressants
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5) Active: all remaining assessments

Antimalarials were permitted in all DAS. At each assessment, patients were stratified into 1 DAS; if >1 definition was fulfilled
per assessment, the patient was stratified into the most stringent. The proportion of time patients were in a specific DAS at
each assessment since cohort entry was determined.

At each assessment, annual DC and IC were based on health resource use and lost workforce/non-workforce productivity
over the preceding year. Resource use was costed using 2021 Canadian prices and lost productivity using Statistics
Canada age-and-sex-matched wages.

To examine the association between the proportion of time in a specific DAS at each assessment since cohort entry and
annual DC and IC, multivariable random-effects linear regression modelling was used. Potential covariates included age at
diagnosis, disease duration, sex, race/ethnicity, education, region, smoking, and alcohol use.

Results: 1631 patients (88.7% female, 48.9% White, mean age at diagnosis 34.5) were followed for a mean of 7.7 (SD 4.7)
years. Across 12,281 assessments, 49.3% were classified as active (Table 1, Panel B). Patients spending < 25% vs
75-100% of their time since cohort entry in an active DAS had lower annual DC and IC (DC $4042 vs $9101, difference
-$5060, 95%CI -$5983, -$4136; IC $21,922 vs $32,049, difference -$10,127, 95%CI -$16,754, -$3499) (Table 2,
Panel B&C).

In multivariable models, remission and LDA (per 25% increase in time spent in specified DAS versus active) were associated
with lower annual DC and IC: remission off-treatment (DC -$1296, 95%CI -$1800, -$792; IC -$3353, 95%CI -$5382,
-$1323), remission on-treatment (DC -$987, 95%CI -$1550, -$424; IC -$3508, 95%CI -$5761, -$1256), LDA-TC (DC -
$1037, 95%CI -$1853, -$222; IC -$3229, 95%CI -$5681, -$778) and mLLDAS (DC -$1307, 95%CI -$2194, -$420; IC
-$3822, 95%CI -$6309, $-1334) (Table 3, Model B). There were no differences in costs between remission and LDA.

Conclusion: Remission and LDA are associated with lower costs, likely mediated through the known association of these
DAS with more favourable clinical outcomes.
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K. Kalunian, AbbVie/Abbott, Amgen, AstraZeneca, Aurinia, Biogen, Bristol Myers Squibb (BMS), Eli Lilly, Equillium,
Genentech, Gilead, Janssen, Roche, Lupus Research Alliance, Pfizer, Sanford Consortium, Viela, Nektar;
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Background/Purpose: Patients with SLE have doubled their utilization of THA and TKA, yet postoperative complications
remain high. However, disease specific measures have not been assessed.

Methods: This prospective pilot study enrolled SLE patients with confirmed ACR/EULAR criteria undergoing THA/TKA and
sex-, procedure-, and age-matched OA controls between 3/2021-5/2022. Risk stratification markers (BMI, medications,
comorbidities) were collected from all patients. SLE activity and damage were evaluated by a rheumatologist on postopera-
tive day 1 (POD-1); disease activity markers were measured at baseline and 6 weeks. D-dimer was measured at baseline,
POD-1, and 6 weeks from all patients. PROMs, including PROMIS-10, HOOS/KOOS, SLE flares, and adverse events
(AEs) were assessed at baseline, 6-, 12-, and 24-weeks. Continuous data was analyzed using the Kruskal-Wallis and
Mann-Whitney U test; categorial data was analyzed using Fishers-Exact test.

Results: 28 SLE and 24 OA patients were enrolled (Table 1). There were no significant differences in age, sex, ethnicity, or
comorbidities between cohorts. A higher percentage of OA patients identified as white (83.3% vs 39.2%, p=0.002).
9 (32%) of SLE patients had evidence of AVN. While the average SLE disease activity index (SLEDAI) was mild (4.32
± 2.7), many patients exhibited evidence of SLE-related damage, with a mean SLICC of 2.1 ± 1.9.

Baseline D-dimer was significantly higher in SLE than OA patients (0.24±0.08 vs 0.18±0.04, p< 0.001) and increased for
both groups postoperatively, remaining elevated at 6 weeks; no DVTs were observed. SLE patients showed significantly
lower HgB (12±1.8 vs. 14±0.95, p< 0.001), RBC (4.3±0.66 vs 4.6±0.31, p=0.011), and lymphocytes (1.3 ± 0.57 vs 1.8
± 0.61, p=0.007). SLE disease activity measures (APS antibodies, C3, C4, ESR, hsCRP, urine sediment) did not change sig-
nificantly between baseline and 6 weeks.

LOS was significantly longer for SLE than OA patients (63 ±37 vs 37 ±17 hr, p=0.004). Including minor events, 16 (57%) SLE
patients experienced AEs. (Table 2) SLE patients who experienced AEs had a higher average SLICC-DI than those who did
not (2.7 vs 1.3, p=0.02). The majority of SLE patients with AVN experienced an AE (8, 89%). 15 (54%) of patients reported a
lupus flare in the 24-week post-operative period. HOOS/KOOS scores showed post-operative improvement in all groups,
though the magnitude of improvement was less in SLE than OA patients for all domains. (Table 3) Both mental and physical
components of PROMIS-10 showed improvement after THA/TKA, but little change was observed in SLE patients.
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Conclusion: Prospective studies of SLE arthroplasty are feasible at our center. The rate of peri- and post-operative compli-
cations remains high for SLE patients. The magnitude of functional improvement (HOOS/KOOS) was inferior in SLE patients.
A large proportion of SLE patients reported a lupus flare in the 6-month period after surgery. These data may help in under-
standing physiologic change in SLE and OA patients undergoing THA/TKA and can help in the design of larger studies in this
population. We have acquired samples for ongoing biomarker studies to gain further insight into pathophysiologic mecha-
nisms underlying the difference between SLE and OA patients.
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Table 2: Outcomes of Total Hip and Total Knee Arthroplasty in SLE vs OA control patients

Table 3: HOOS/KOOS Patient-reported Outcome measure scores
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Background/Purpose: The treatment target for systemic lupus erythematosus (SLE) is remission or, if this cannot be
reached, the lowest disease activity achievable with the least cumulative steroid exposure necessary to control the disease.1

For patients (pts) with SLE, longer periods of low disease activity states are associated with reduced rates of long-term
organ damage (OD).1–3 We quantified the association between time in specific SLE disease activity states (disease control
and low lupus disease activity state [LLDAS]) and rate of long-term OD using data from the Hopkins Lupus Cohort study.4

Methods: This observational, retrospective analysis (GSK Study 207168) included pts enrolled for ≥1 year in the Hopkins
Lupus Cohort and aged ≥18 years at enrollment, with index defined at 1-year after enrollment. For each month of follow-
up, we classified pts as being in disease control or LLDAS based on SLE disease activity (measured using SLEDAI or Phy-
sician Global Assessment [PGA]) and medication use recorded at standard of care visits. Disease control was defined as

Figure. Rates and adjusted rate ratios of new organ damage in patients (N=1632) achieving SLE disease control (A) and LLDAS (B). *Follow-up
time for the pooled logistic models was based on person-months, with patients considered at-risk for the entire month if they contributed at least
one day of follow-up to that month. The number of person-years observed was rounded to the nearest year; †adjusted for age, gender, race/eth-
nicity, baseline disease activity and treatment at cohort enrollment, SLE duration at index, presence of lupus nephritis at index, prior OD (SDI>0) at
index. CI, confidence interval
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SLEDAI ≤2, prednisone-equivalent dose ≤5 mg/day, with use of biologics permitted but no use of immunosuppressants.
LLDAS was defined as SLEDAI ≤4, PGA ≤1, prednisone-equivalent dose ≤7.5 mg/day, with no major organ involvement or
increased activity score; the use of immunosuppressants and biologics were allowed. OD was defined using the SLICC/ACR
Damage Index (SDI). Pooled logistic models were used to estimate adjusted rate ratios and 95% confidence intervals between
prior months in disease control or LLDAS (0%; >0%–< 25%; 25–49%; 50–74%; ≥75%) and the rate of OD during follow-up.

Results: A total of 1632 eligible pts (mean age: 38.5 years, 91.9% female, 53.4% White, 39.5% Black African ancestry)
experienced 1246 OD events during 9841.1 person-years of follow-up. In total, 1079 (66.1%) pts achieved disease control
for 42.4% of follow-up (49,948 months), and 1348 (82.6%) pts achieved LLDAS for 55.0% of follow-up (64,866 months). A
greater percentage of follow-up time spent in a state of disease control or LLDASwas associated with lower rates of new OD
(Figure). Adjusted rate ratios were generally similar between disease control and OD, and LLDAS and OD (Figure). This was
largely consistent across subgroups defined by age, race/ethnicity, duration of disease, disease activity and treatment at
enrollment, and presence of OD prior to index.

Conclusion: Rates of new OD were lower among pts with SLE who had longer durations of disease control or LLDAS than
those with shorter durations. Adjusted rate ratios for new OD decreased with increasing durations of disease control or
LLDAS. Given that disease control and LLDAS are more achievable treatment goals than complete remission, their use as
clinically relevant targets in both clinical practice and SLE trials should be considered.

Funding: GSK
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Background/Purpose: Skin involvement in Systemic Lupus Erythematosus (SLE) occurs in 50-85% of patients making it
one of the most commonly affected organs in SLE. Previous studies have shown that SLE has a large impact on Health-
Related Quality of Life (HRQoL). A more in-depth investigation of skin involvement is required, as many patients feel self-
conscious about their appearance when manifestations such as alopecia, malar and discoid rashes are present. Our goal
for this study was to determine the HRQoL in SLE patients with skin involvement compared with other organ system
involvement

Methods: Patients attending a single centre underwent HRQoL assessment, using the 36-Item Short Form Health Survey
(SF-36). Patients with > ten years of follow up were included in the study. Organ involvement was based on the 10 domains
of the EULAR/ACR classification criteria and the 9 domains of cumulative 10-year SLE Disease Activity Index 2000 (SLEDAI-
2K) prior to index date (latest clinic visit). Patients were stratified based on ever having skin involvement or never having skin
involvement in the past ten years. Descriptive and regression analyses were performed, adjusted for sociodemographic,
organ damage by SLICC/ACR Damage Index (SDI) and fibromyalgia status; LASSO (least absolute shrinkage and selection
operator) variable selection method in multivariable regression was used (multi-collinearity was assessed). Spydergrams

Table 1. Cohort Characteristics (n=760) at index date
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were developed to characterize SF-36 domains in both groups. As a sensitivity analysis, we grouped patients into those with
and without current skin involvement based on SLEDAI-2K domains captured at the index visit and applied the same anal-
ysis as above.

Results: Among 760 patients, 380 (89.5%) were female, mean age at index visit was 51.5±15.5 and mean disease duration
was 21.8 ± 11.5 years. Table 1 shows patient characteristics at index date. Patients with skin involvement had significantly
lower SF-36 scores than those without in Physical Functioning, Role Physical, Bodily Pain, General Health, Vitality and Social
Functioning domains (Figure 1). The Physical Component Summary (PCS) score was significantly lower in SLE patients with
skin involvement compared to those without (38.5 ± 12.1 vs 43.3 ± 11.4; P< 0.001), while differences in Mental Component
Summary (MCS) scores did not reach significance.

In the sensitivity analysis, again patients with current skin involvement had significantly lower SF-36 scores than those without in
Physical Functioning, Role Physical, Bodily Pain, General Health, Vitality and Social Functioning domains (data not shown).

Univariate regressions showed skin involvement was associated with most of the 8 SF-36 domains, while in the multivariate
regression only two SF-36 domains remained in the final model. Multivariable regression showed Social Functioning was
negatively associated with skin involvement (Table 2).

Table 2. Univariate and multivariate analyses to study the association of ever skin involvement with each of the eight SF-36 domains

Figure 1. Comparison of SF-36 domains scores in SLE patients with and without skin involvement
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Conclusion: Skin involvement in SLE is associated with lower health-related quality of life by SF-36 compared to SLE
patients with other organ involvement. Early identification of patients with skin involvement may facilitate earlier and more
robust coping strategies for this group of patients.
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Background/Purpose: Systemic Lupus Erythematosus Disease Activity Index-2000 (SLEDAI-2K) Glucocorticoid Index
(SLEDAI-2KG) is a novel valid index able to measure disease activity while accounting for prednisone usage. Previous stud-
ies examining disease activity and Health-related quality of life (HRQoL) have been inconsistent, with most finding no asso-
ciation between the two. Given that SLE patients report lower HRQoL compared to the general population, establishing a
better understanding between disease activity and its impact on HRQoL may improve patients’ health outcomes.

This study had 2 aims:

1) Ascertain the association of the novel index, SLEDAI-2KG with the 36-Item Short Form Survey (SF-36), and

2) Compare the performances of the SLEDAI-2K and SLEDAI-2KG in determining poor HRQoL based on normative Cana-
dian population data.

Methods: This is a single centre cross-sectional retrospective analysis of 1357 patients treated from 1994 to 2020. Data
from SLEDAI-2K, SLEDAI-2KG and SF-36 at the first visit in the cohort were analysed. Descriptive statistics were used to
describe patients’ baseline characteristics.
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Aim 1: We hypothesised that SLEDAI-2K and SLEDAI-2KG would have none to low correlations with SF-36 domains but
that SLEDAI-2KG would show better correlations. Spearman correlations were determined between disease activity indices
and SF-36 domains.

Table 1: Spearman correlations between two SLEDAI total scores and eight SF36 domain and two component scores

Table 2: Percentage of patients reporting SF-36 domain scores lower than Canadian age/gender matched norms

Table 3: Univariate Logistic regression to identify patients lower than Canadian norm by gender/age standardized for SF-36 domains
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Aim 2: Age and gender (A/G) matched SF-36 scores based on Canadian population norms were determined and HRQOL
was then categorized as below or equal to or above Canadian norms. Univariate logistic regressions were performed using
either SLEDAI-2K or SLEDAI-2KG as the sole independent variable to evaluate the association with normative scores.

Results: 1357 SLE patients (88.5% female) were included in the study. Mean age and duration of SLE at the 1st visit were
38.0 ± 13.6 and 8.5 ± 5.2 years respectively. 854 (62.9%) patients were treated with prednisone at mean doses of 12.0
± 11.6 mg/day (Table 1). SLEDAI-2KG scores were in general 2 points higher than SLEDAI-2K scores (6.5 ± 5.9 and 4.5
± 4.7 respectively).

There were weak negative correlations (r < 0.3) with both SLEDAI-2K and SLEDAI-2KG and the 8 SF-36 domain and phys-
ical (PCS) and mental (MCS) component summary scores, ranging from -0.06 to -0.12 and -0.07 to -0.20 respectively. Cor-
relation coefficients of SLEDAI-2KG with SF-36 were approximately double those of SLEDAI-2K but remained < 0.3.

When dichotomizing SF-36 scores based on Canadian A/G matched norms, the majority of patients reported scores less
than (54.0-88.0%) normative values across all SF-36 domains, PCS and MCS, with exception of the Role Emotional domain
(43.9%) (Table 2).

In univariate analyses, an increase of 1 in the SLEDAI-2KG score was associated with higher odds of SF-36 scores less than
Canadian norms compared with SLEDAI-2K (14-47% vs. 10-30% respectively) (Table 3).

Conclusion: Both SLEDAI-2K and SLEDAI-2KG scores weakly correlated with SF-36. SLEDAI-2KG, compared with
SLEDAI-2K, was more likely to identify SLE patients with poorer HRQoL across all SF-36 domains. These results might serve
as a more comprehensive guide for determining disease prognosis and treatment decisions to improve HRQoL in SLE.
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Boehringer-Ingelheim, Chemocentryx, Celltrion, Genentech/Roche, Gilead, GlaxoSmithKlein(GSK), Inmedix, Janssen,
Kiniksa, Merck/MSD, Novartis, Pfizer, Regeneron Pharmaceuticals, Rheos, R-Pharma, Samsung, Sandoz, Sanofi, Sci-
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Background/Purpose: As the life expectancy of patients with systemic lupus erythematosus (SLE) improves, comorbidities
have become more critical. Multimorbidity (MM2+) is defined as the coexistence of two or more chronic diseases. There is
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Table 1. Burden of multimorbidity (MM2+) and substantial multimorbidity (MM5+) among patients with systemic lupus erythematosus (SLE) and
matched comparators at SLE classification. OR = odds ratio

Figure 1. A) Cumulative incidence of multimorbidity (MM2+) and substantial multimorbidity (MM5+) among patients with systemic lupus erythema-
tosus (SLE; solid line) after diagnosis and matched comparators (dashed line). B) MM2+ and MM5+ given by chronic conditions related to SLE and
C) by conditions not traditionally related to SLE. Cox models adjusted for age, sex, and calendar year.
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limited knowledge about the prevalence of MM2+ at SLE diagnosis and its development after SLE onset. We aimed to
assess the prevalence (burden) of MM2+ at SLE classification and its incidence after SLE onset in a community
population-based cohort of SLE patients compared to matched controls.

Methods: Incident SLE patients meeting the 2019 EULAR/ACR classification criteria in a population-based cohort, matched
1:1 on sex, age, and county of residence to non-SLE comparators from the same underlying population, were included. We
assembled 57 chronic condition categories based upon previously described 44 categories (England, BR. ARD 2020). The
13 additional categories were added based on the SLICC/ACR damage index (SDI) or were otherwise considered relevant
to SLE. MM2+ was defined as the presence of two or more chronic conditions categories. Five or more chronic conditions
(MM5+) was used as a secondary definition. Comorbidities were assessed using ICD codes within a two-year lookback
period to determine the burden at SLE classification. Two or more codes at least 30 days apart were required to count a
comorbidity.

The categories were stratified as “SLE-related” if they were included in the SDI; the rest were classified as “non-SLE-
related.” Logistic regression models were used to estimate the odds ratio (OR) at baseline. Aalen-Johansen methods were
used to estimate the cumulative incidence of MM2+ and MM5+ among patients with SLE and comparators. Cox propor-
tional hazards models adjusted for age, sex, and calendar year of incidence were used to estimate the probability of devel-
oping MM2+ and MM5+ in both groups. OR p-values were false discovery rate (FDR)-adjusted.

Results: We included 268 patients with SLE and 264 comparators. The median age was 47 years; 80% and 81% were
female and 80% and 89% were non-Hispanic White, respectively.

At SLE classification, 56.3% of the patients with SLE already had MM2+ compared to 37.9% of non-SLE comparators
(OR 2.34, 95% CI 1.62, 3.40). The burden of MM2+ given by non-SLE-related conditions was higher (47.8% in patients with
SLE and 32.6% in comparators) than the burden given by SLE-related conditions (17.2% and 6.8%, respectively). Results
were similar using the MM5+ definition. (Table 1)

After SLE classification, the risk of developing MM2+ was 2.5-fold higher among patients with SLE than comparators (haz-
ard ratio (HR) 2.46, 95% CI 1.84, 3.29); the risk given by SLE-related conditions was substantially higher (HR 3.08, 95% CI
2.29, 4.15) than the risk given by non-SLE-related conditions (HR 1.93, 95% CI, 1.47, 2.53). Results were similar using the
MM5+ definition (Figure 1).

Conclusion: Patients with SLE have a higher burden of multimorbidity even before SLE classification, driven predominantly
by non-SLE-associated comorbidities. SLE-specific comorbidities drive the elevated risk of multimorbidity after SLE classi-
fication, but chronic conditions not traditionally associated with SLE are also elevated.

Disclosure: G. Figueroa Parra, None; J. Meade Aguilar, None; C. Crowson, None; C. Hulshizer, None;
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Background/Purpose: Patients with SLE experience substantial health disparities. Studying the effect of spatial context on
health outcomes has become a focus in health disparities research. The CDC Social Vulnerability Index (SVI) characterizes
census tracts by individual dimensions of social vulnerability, which create a cumulative SVI capable of identifying communi-
ties where social determinants lead to higher levels of morbidity and mortality. We sought to understand the level of social
vulnerability where patients with SLE reside and determine if specific dimensions of social vulnerability were associated with
disease activity and prednisone utilization.

Methods: At the Washington University Lupus Clinic, 324 consented subjects who met either ACR or SLICC classification
criteria for SLE were enrolled and longitudinally assessed from April 2014 to August 2020. Participant addresses were
recorded for each clinic visit. The census tract code was determined for the address listed for each patient’s index visit which
corresponds to a SVI available in the CDC database. Participants with addresses which did not correspond to a census tract
code were excluded. SVI ranges from 0 to 1 with 1 being the most vulnerable; any tract with a SVI greater than the mean of
0.5 can be seen as a socially vulnerable area. Specific dimensions of SVI (socioeconomic status, household composition,
race/ethnicity/language, and housing/transportation) are further elaborated in Table 1.Prednisone dosing was organized into
four categories (none, >0-7.5 mg, 8-20 mg, >20 mg). SLEDAI-2000 Responder Index-50 (S2K RI-50) assessed SLE dis-
ease activity ( >4 indicated active SLE). A multinomial logistic regression model analysis was used to determine association.

Results: The number of patients with SVI and prednisone data available was 272 patients (Table 2). There was no significant
correlation between cumulative SVI and disease activity (OR 1.15, 95% CI=0.67-1.99, p=0.6128). When examining

Table 2. Patient Demographics

Table 1. SVI dimensions

Table 3. Patients prescribed prednisone
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prednisone utilization, 175 patients were not prescribed any prednisone at their index visit while 66 were on supraphysiolo-
gic doses (Table 3). Average cumulative SVI was 0.508. Compared to patients with invulnerable cumulative SVI, vulnerable
patients were 2.31 times as likely to have higher dose of prednisone (95% CI 1.36-3.92; p=0.0019). Of the specific dimen-
sions, patients vulnerable in terms of socioeconomic status (OR 2.47, 95% CI 1.43-4.27, p=.0012) and household compo-
sition (OR 1.57, 95% CI 1.39-4.05, p=0.0016) were also more likely to have higher doses of prednisone. Patients vulnerable
in terms of race/ethnicity/language (OR 1.57, 95% CI 0.92-2.68, p=0.095) and housing/transportation (1.08, 95% CI
0.65-1.80, p=0.7537) were not statistically significantly likely to have higher doses of prednisone.

Conclusion: Patients who live in more socially vulnerable areas are more likely to be prescribed higher doses of prednisone,
specifically patients vulnerable in terms of socioeconomic status and household composition. This is worrisome as this likely
will contribute to a higher burden of damage. Consistent with other findings, our work highlights that access to social deter-
minants is associated with health inequities.

Disclosure: A. Som, None; L. McMorrow, None; L. Chen, None; D. Sen, None; A. El-Qunni, None; E. Baker, None;
A. Kim, GlaxoSmithKline, Kypha Inc., Foghorn Therapeutics, Aurinia Pharmaceuticals, Exagen Diagnostics, Alexion
Pharmaceuticals, Pfizer, AstraZeneca.
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Background/Purpose: While long-term follow-up (FU) is needed to unmask poor outcome in lupus nephritis (LN), most
clinical trials evaluate outcome measures at short-term. Early endpoints predictive of long-term outcome in LN are therefore
most welcome to compare efficacy of pharmacological interventions. A multicentric study, using a large database of pro-
spectively followed LN patients, succeeded in computing equations (hazard index; HI) predicting adverse kidney outcomes,
i.e. chronic kidney disease (CKD), severe kidney injury (SKI) and renal replacement therapy (RRT). These HI were calculated
with data measured within the first year of treatment. The HI values were significantly higher in patients experiencing long-
term poor renal outcomes after 4 years of follow-up (FU) (Mackay M et al. Arthritis Rheumatol 2016; 68 (suppl.10), abstract
967). We confirmed the validity of the HI equations in an independent cohort (Tamirou F et al. Arthritis Rheumatol 2018;
70 (suppl.10), abstract 1945). The initial HI equations were revised in a subsequent analysis (Mackay M et al. Arthritis Rheu-
matol 2019;71;411-419), taking into account additional baseline data.

To validate the revised HI for CKD, SKI and RRT in the Louvain LN cohort followed for ≥ 4 years and to check their validity to
predict RTT in patients followed for a longer period.
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Methods: Data from 262 consecutive LN patients followed in our lupus center were screened. Only those for whom clinical
data were available following their first episode of proliferative and/or membranous biopsy-confirmed LN were selected.
Serum creatinine and proteinuria at different time points from 131 LN patients followed for ≥ 4 years were analyzed. At last
FU, patients were divided according to the presence or absence of CKD, SKI and RRT. Their respective HI, measured at
one year, were compared. CKD/SKI were defined as ≥ 30%/≥ 50% decrease in eGFR (CKD-EPI equation), compared to
the highest value measured within the first year.

Results: As illustrated in the Table, the mean HI for CKD and SKI, measured at one year, were significantly higher in the
groups of patients who indeed developed CKD and SKI after a FU of ≥ 4 years compared to those who did not. The mean
HI for RRT was higher in patients who developed RRT after ≥ 4 years but the difference was not statistically significant
(p=0.07), most likely due to the small numbers of RRT in this series at this time-point (n=5). After a longer FU (mean ± SD:
15 ± 7 years), more RRT were observed (n=10) and the mean HI for RRT became significantly higher in patients suffering
from RRT compared to those who did not. Of note, clinical (gender, age, mean serum creatinine, mean serum creatinine,
mean proteinuria) and pathological (ISN/RPS class) characteristics did not differ at baseline between patients with poor
long-term renal outcome compared to the others.

Conclusion:We confirm the validity of the revised HI equations as early predictors of poor renal outcomes in a cohort of inci-
dent LN, including for RRT. These HI tools could be proposed as outcome measures in LN clinical trials.

Disclosure: F. Tamirou, None; F. Houssiau, None.
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EsSalud, Lima, Peru, 3University of Puerto Rico Medical Sciences Campus, San Juan, PR, 4University of Texas McGovern
Medical School, Houston, TX, 5Department of Epidemiology, School of Public Health, The University of Alabama at
Birmingham, Birmingham, AL, 6The University of Alabama at Birmingham, Oakland
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Background/Purpose: To examine and compare baseline predictors of improvement in HRQoL in adults with systemic
lupus erythematosus (SLE) with disease onset occurring before age 24 (juvenile-onset SLE or jSLE) and at 24 or older
(adult-onset SLE or aSLE) accounting for sociodemographic, comorbidities and disease-specific factors.
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Methods: Patients with SLE enrolled in the LUMINA cohort were included. Sociodemographic, clinical, medications, behav-
ioral/psychological and functioning data were obtained at baseline. Predictors of minimally important differences in the phys-
ical component summary (PCS) and mental component summary (MCS) scores from baseline to last follow-up were
examined and compared between the groups using logistic regression models. Covariates at baseline included gender, eth-
nicity, poverty, educational level, the Systemic Lupus Activity Measure (SLAM), the Systemic Lupus International Collaborat-
ing Clinics/American College of Rheumatology (SLICC/ACR) Damage Index (SDI), antimalarial use, proliferative lupus
nephritis (Class III and IV lupus nephritis), arthritis, glucocorticoid (highest dose prior to baseline), cyclophosphamide, coping
with illness with the Illness Behavior Questionnaire (IBQ), fibromyalgia, fatigue severity scale, and baseline PCS and MCS
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scores. For the definition of minimally important differences, a previously validated patient-reported anchor-based method
was used where improvement was defined as any increase of at least 2.1 and 2.4 points for the PCS and MCS scores,
respectively from baseline to last follow-up1. A p-value < 0.05 was considered statistically significant.

Results: 493 SLE patients were included (98 juvenile- and 395 adult-onset SLE) (Table 1). In both age groups, lower MCS
and PCS scores at baseline were associated with clinically meaningful improvement in both scores from baseline to last
follow-up. In aSLE, lower dose of corticosteroids prior to baseline and proliferative lupus nephritis were associated with
improvement in MCS score whereas lower disease activity and proliferative lupus nephritis were associated with minimal
clinically improvement in the PCS score. In jSLE, higher education level and being Hispanic from Puerto Rico, were associ-
ated with improvement in the PCS score (Table 2).

Conclusion: Worse HRQoL at baseline predicted subsequent clinically meaningful improvement in physical and mental
functioning in both adults with jSLE and aSLE. This may be attributed to treatment effects or improvement in coping skills
over time as HRQoL can be affected by different styles of coping. While disease-specific variables were associated with
HRQoL improvement in aSLE, sociodemographic features such as education level and race/ethnicity had higher impact
on HRQoL course in the juvenile group. The results of this study underscore the need for assessment of social determinants
of health in clinical practice, specifically in young adults with jSLE, a vulnerable group transitioning to adult care.1. Colangelo
KJ, Pope JE, Peschken C. The minimally important difference for patient reported outcomes in systemic lupus erythemato-
sus including the HAQ-DI, pain, fatigue, and SF-36. J Rheumatol 2009; 36(10): 2231-7.

Disclosure: R. Borgia, None; M. Ugarte-Gil, Janssen, Pfizer; L. Vil�a, None; J. Reveille, Eli Lilly; G. McGwin, None;
G. Alarc�on, None.
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Augusti, Division of Rheumatology, Lugo, Spain, 20Hospital Universitario La Princesa, Madrid, Spain, 21Hospital
Universitario Puerta de Hierro Majadahonda, Madrid, Spain, 22Hospital Universitario Ram�on y Cajal, Madrid, Spain,
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Background/Purpose: There is currently no agreement on which scale should be used to evaluate SLE disease activity.
The aim of this study was to analyze the construct and criterion validity of the physician global assessment (PGA), from
0 to 10, in the Spanish population, analyzing the correlation with SLEDAI and its ability to predict damage in order to promote
its more widespread use.

Methods: An observational, longitudinal and prospective design was performed. 1821 patients from the RELESSER-PROS
registry and data from 5 annual consecutive visits were tested. Activity was analyzed using: PGA from 0 to 10 transformed to
AM-PGA (mean-adjusted PGA), AM-SLEDAI (mean-adjusted SLEDAI); damage: SLICC/ACR Damage Index (SDI)) and
health-related quality of life (QoL): EuroQoL 5D y Lupus Impact Tracker (LIT). The correlation between indices and their ability
to predict damage progression (defined as any increase of 1 unit in SDI from baseline) and QoL was calculated. Pearson’s or
Spearman’s correlation coefficients were calculated for each variable in comparison.

Results: The correlation between PGA and SLEDAI was higher for lower PGA values and there was a correlation between
AM-PGA and AM-SLEDAI, ranging 0.4 and 0.5. AM-SLEDAI explains a percentage of PGA variation that rises to 27.11%
when introducing the number of domains affected by SLEDAI, in non-parametric model. AMS and AMP values are discrep-
ant, especially for patients with low AMS and high AMP values and differs significantly in 3 domains: serological, neuropsy-
chiatric, and renal. Excluding patients from the model, who were marked as discrepant, a significant linear relationship
between AMS and AMP, around 0.5 shown up. Regarding damage, the correlation between AM-PGA, AM-SLEDAI and
SLICC/ACR explained 13% of SDI variance. SLEDAI accounts for a higher percentage of SDI variance than PGA (10.18%
vs. 5.65% in smoothed model), but both do it independently. Analysis the discrepant and non-discrepant patients showed
a fairly discrete linear relationship, less than 3%, between the AMS and AMP with the LIT and the EQ5D6 for the non-
discrepant patients, but this relationship was not found in discrepant patients.

Conclusion: The correlation between PGA and SLEDAI is low and both should be used together. PGA could improve the
assessment of disease activity and its use adds the possibility to improve damage prediction.

Disclosure: L. C�aceres, None; I. Rúa-Figueroa, None; N. Jimenez, None; M. Galindo-Izquierdo, None; J. Calvo,
None; R. Menor Almagro, None; A. Fernandez-Nebro, None; J. Martinez-Barrio, None; E. Rodriguez Almaraz,
None; E. Uriarte Isacelaya, None; E. Aurrecoechea, None; N. Mena Vazquez, None; J. Senabre, None; J. Bernal,
None; A. Pérez, None; V. Torrente, None; F. Narv�aez, None; C. Sangüesa, None; M. Arévalo, Amgen; M. Freire,
None; C. Moriano, None; C. Iñiguez, None; E. Tomero Muriel, None; J. Andreu, None; M. García, None; T. Cobo,
None; G. Bonilla, None; N. Lozano, None; L. Horcada, None; C. Montilla, None; L. Exp�osito, None; M. Ruiz, None;

J. Oller, None; Á. Pecond�on, None; J. Loricera, None; F. Novoa, None; E. Salgado, None; T. Salman-Monte,
GlaxoSmithKlein(GSK); A. Muñoz, None; J. Fragío Gil, None; J. Pego-Reigosa, None.
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Background/Purpose: The prompt identification of patients with systemic lupus erythematosus (SLE) at risk of or in flare
strongly influences the prognosis of the disease. Cell-bound complement activation products (CB-CAPs) have been studied
as biomarkers of SLE activity. Despite growing knowledge, experience with CB-CAPs in the Latin American population is
scarce. Therefore, this study aims to explore the behavior of CB-CAPs to determine lupus activity in SLE Colombian
patients.

APS, antiphospholipid syndrome; ELISA, enzyme-linked immunosorbent assay; IIF, indirect immunofluorescence; IQR, interquartile range; SD,
standard deviation. a. Taken at the time of recruitment. b. Low complement was defined as either C3 or C4 levels below the normal range estab-
lished at each of the laboratories.
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Methods:We conducted a cross-sectional study of 30 adult SLE patients (ACR/EULAR 2019 criteria) and 24 technical con-
trols. Subjects were recruited from two centers in Medellín, Colombia, between September 2021 - January 2022. We used
the non-serological SELENA/SLEDAI index (SELENA/SLEDAIns) to define activity as follows: inactive (0 points), mild/
moderate (1-6 points), and severe (≥7 points) activity. We determined by flow cytometry the median fluorescence intensity
(MFI) of the C3d and C4d bound to erythrocytes (E-C3d, E-C4d), reticulocytes (R-C3d, R-C4d), B lymphocytes (B-C3d,
B-C4d), T CD4 (TCD4-C3d, TCD4-C4d), and T CD8 (TCD8-C3d, TCD8-C4d) lymphocytes. Descriptive correlations and
an exploratory analysis of the accuracy of CB-CAPs to identify severe activity were performed.

Results: Table 1 shows the demographic and clinical characteristics of the SLE patients. Two inactive subjects, 11 with mild
disease activity and 17 with severe activity, were included. Table 2 shows correlations between CB-CAPs with anti-dsDNA
dilutions and serum complement. There was a statistically significant correlation between clinical SELENA-SLEDAIns with
the TCD8-C4d MFI and TCD8-C3d MFI (figure 1). The results showed a negative correlation between C3 levels and
SELENA-SLEDAIns for all patients (Rho= -0.57; p=<0.001) and patients with severe disease activity (Rho= -0.65;
p=0.004). In the case of C4, the correlation was -0.51 (p=0.004) for the 30 SLE subjects. Spearman correlation coefficients
were not significant between anti-dsDNA by IIF and SELENA/SLEDAIns in none of the groups. The R-C4d had the highest
sensitivity (75%), the best specificity (64%), and the area under the ROC curve (0.7 CI 95% 0.53-0.87). Therefore, R-C4d
MFI was the CB-CAP with the best performance to discriminate lupus severe activity (SELENA/SLEDAIns ≥7 points).

C4d and C3d: complement fragments; E, erythrocytes; IIF, indirect immunofluorescence; MFI, median fluorescence intensity; TCD8, CD8+ T
lymphocytes; R, reticulocytes. a. Spearman’s correlation coefficient was used to determine the correlation between CB-CAP levels with anti-
dsDNA, C3, and C4. b. C4d-/ C3d+ reticulocytes. c. C4d+/ C3d- reticulocytes. d. C4d+/ C3d+ erythrocytes. e. C4d+/ C3d+ reticulocytes.
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Conclusion: This is the first time that TCD8-C4d and TCD8-C3d MFI demonstrated significant correlations with lupus dis-
ease activity. Previously, T-C4d was correlated with activity in an ethnical minority. To our knowledge, there are no data on
this biomarker in large and diverse cohorts, which places a gap in the knowledge and an opportunity for future investiga-
tions. As we did, other authors have demonstrated the utility of R-C4d as a lupus disease activity biomarker.

Disclosure: M. Muñoz Urbano, None; D. Quintero-Gonz�alez, None; M. Rojas, None; J. Rodelo, None; A. Le�on

Álvarez, None; L. Gonzalez, None; G. V�asquez, None.
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Background/Purpose: Renal biopsy has long been the gold standard for diagnosis of lupus nephritis (LN), and pathologic
features on biopsy are commonly used to guide clinical management. The National Institutes of Health (NIH) activity index
(AI) and chronicity index (CI) were developed as a semi-quantitative grading system of pathologic features to allow for more
reliable monitoring of LN disease activity and response to treatment. Despite their widespread use, data on the inter-
observer reliability and clinical predictive value of the AI and CI have been mixed. In this retrospective cohort study, we aim
to evaluate the clinical utility of the AI and CI by assessing their correlation with short and long-term clinical outcomes in
patients with biopsy-proven LN.

Methods: This was a single-center, retrospective observational study that included adult patients with systemic lupus ery-
thematosus fulfilling the 1997 revised ACR criteria who had biopsy-proven LN from 1990 to 2020. There were 49 unique
patients who underwent 74 renal biopsies during this time period. AI and CI were calculated from biopsy pathology reports

Figure 1. Correlations between CB-CAPs MFI with SELENA-SLEDAIns dilutions in the total SLE patient population. A shows the correlation
between SELENA-SLEDAIns score and C4d MFI in CD8 T lymphocytes (TCD8-C4d MFI), and B represents the correlation between SELENA-
SLEDAIns score and C3d MFI in CD8 T lymphocytes (TCD8-C3d MFI).
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and verified by a renal pathologist. Clinical outcome variables including progression to end-stage renal disease (ESRD),
serum creatinine, glomerular filtration rate (GFR), and proteinuria (spot urine protein-creatinine ratio or 24-hour urine protein
excretion) at 0, 3, 6, 12, and 24 months post biopsy were obtained from chart review. Statistical analysis was performed
using analysis of variance/Student’s t-test for continuous parametric variables, Mann-Whitney test for nonparametric vari-
ables, and the chi-square test or Fisher’s exact test for categorical variables. Cox hazard regression was used to build mod-
els identifying risk factors associated with the time to development of ESRD.

Results: On bivariate analysis, progression to ESRD was significantly associated with higher CI (average CI 4.47 vs. 2.22,
p=0.009), while there was a trend towards an association with lower AI (average AI 3.53 vs. 5.40, p=0.15). CI was signifi-
cantly correlated with serum creatinine and GFR at baseline, 12, and 24 months (figure 1), as well as proteinuria at 12 and
24 months (p< 0.01), but not at baseline. AI was significantly correlated only with proteinuria at baseline (p< 0.01). Based
on multivariate Cox hazard regression, CI was a significant positive predictor of time to ESRD (HR=1.497; 95% CI 1.137,
1.971) and AI was a significant negative predictor of time to ESRD (HR=0.785; 95% CI 0.639, 0.965). Baseline serum creat-
inine and proteinuria were not significant predictors.

Conclusion:Our findings suggest that the CI is a significant predictor of progression to ESRD in patients with LN. Moreover,
it correlates significantly with serum creatinine, GFR, and proteinuria at time points as far as two years post biopsy, support-
ing its use as a marker of chronic and irreversible kidney damage. The AI correlates with baseline proteinuria but not with
other clinical markers of kidney function, supporting its use as a marker of acute and reversible kidney damage. Interestingly,
the AI is a significant negative predictor of progression to ESRD; the reason for this is not clear and represents an avenue for
future investigation.

Disclosure: D. Kellner, None; J. Zuckerman, None; J. Grossman, None; M. McMahon, None.
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Figure 1: Scatter plot showing the positive correlation between CI and serum creatinine at 24 months post biopsy.

4147



Wales, Cardiff, Wales, United Kingdom, 6Nuvance Health, Poughkeepsie, 7University of Missouri, St. Loius, MO, 8Loma
Linda University, Loma Linda, CA

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: (2052–2107) SLE – Diagnosis, Manifestations, and Outcomes Poster III: Outcomes
Session Type: Poster Session D
Session Time: 1:00PM–3:00PM

Background/Purpose: Lupus can present as either systemic lupus erythematous (SLE) and/or a cutaneous form known as
cutaneous lupus erythematous (CLE). While a lot of data exists on SLE hospitalization, large population studies on CLE hos-
pitalizations are limited. We aim to determine the most common reasons for hospitalization of patients with CLE. We also aim
to compare baseline demographic and hospital outcomes of hospitalizations of patients with CLE (without any systemic
manifestations) and patients with SLE with organ involvement.

Methods: The National Inpatient Sample (NIS) is the largest inpatient all-payer public database in the United States (US). We
obtained data from the NIS 2016-2019 databases. For the CLE cohort, we abstracted data for patients aged ≥18 years with
any diagnosis of CLE, using the ICD-10 code "L93". CLE cohort includes patients with discoid lupus erythematosus, sub-
acute cutaneous lupus erythematosus, lupus erythematosus profundus, and lupus panniculitis. We excluded patients with
any form of SLE using ICD-10 code "M32" from the CLE cohort. For comparison, we obtained the SLE cohort by searching
for patients aged ≥18 years with any diagnosis of SLE with organ involvement using ICD-10 code "M321". Analyses were
performed using STATA, version 16. By using a "rank" command in STATA, the most common principal discharge diagno-
ses were divided into categories based on organ system, and the most common specific principal discharge diagnoses
were recorded for the CLE cohort in descending order of frequency. We used chi-square test to compare baseline demo-
graphic characteristics between the CLE and SLE cohorts. We used multivariable logistic and linear regression analysis,
adjusting for gender, age, Charlson comorbidity index score (CCI), insurance status, and income for categorical and contin-
uous hospital outcomes respectively between both cohorts.

Results: About 142 million hospitalizations were included in the combined NIS databases, out of which the SLE cohort con-
tained 130,475 hospitalizations (0.09%) while the CLE cohort contained 62,435 hospitalizations (0.04%). The CLE cohort
was older, had fewer females, lower inpatient mortality, shorter hospital length of stay (LOS), less total hospital charges, less
CCI, more whites, and fewer racial minorities compared to the SLE cohorts (Table 1). The CLE cohort had more cardiovas-
cular (CV) risk factors such as dyslipidemia, prior myocardial infarction, hypertension, peripheral vascular disease, type 2 dia-
betes, obesity, and smoking compared to the SLE cohort. The most common principal diagnosis category of
hospitalizations of patients with CLE was CV (Figure 1), while the most common specific principal diagnosis for these
patients was sepsis (Table 2).

Conclusion: Hospitalized CLE patients differ significantly from SLE patients in terms of socio-demographics, comorbidities,
and hospital outcomes. Management of comorbidities (such as CV), and measures to prevent and early detection of infec-
tions in the outpatient are necessary in reducing hospitalizations of these patients.
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Table 1: Baseline characteristics and hospital outcomes of hospitalizations of patients with Cutaneous lupus erythematosus and Systemic lupus
erythematosus with organ involvement Abbreviations CLE: Cutaneous lupus erythematosus, SLE: Systemic lupus erythematosus with organ or
systemic involvement, MI: Myocardial infarction, PCI: percutaneous coronary intervention, CABG: Coronary artery bypass graft, COPD: Chronic
obstructive pulmonary disease, DM: Diabetes Mellitus, CHF: Chronic congestive heart failure, CKD: Chronic kidney disease, O2: oxygen, A. Fib:
Atrial fibrillation, median household income: median household income for patient’s Zip code, Co-morbidities: Secondary diagnosis present at
admission or developed during hospitalization, aOR, CI: 95% CI: 95% confidence interval
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Table 2: ICD-10 code categories and specific principal discharge diagnosis for cutaneous lupus erythematosus hospitalizations * * Hospitaliza-
tions for patients with principal or secondary diagnosis of cutaneous lupus erythematosus. COPD: Chronic obstructive pulmonary disease.
CKD: Chronic kidney disease, HF: Heart failure

4150



Disclosure: E. Edigin, None;A. Trang, None;C. Osuorji, None;C. Hino, None; S. Anighoro, None; P. Eseaton, None;
N. Chukwu, None; O. Aihie, None; A. Manadan, None; v. Sandhu, GlaxoSmithKlein(GSK).

Abstract Number: 2099

Drug Repurposing for Treating Lupus Nephritis Based on Transcriptome
Profiling and Autoimmunity-Related Serological Markers

Ioannis Parodis1, Julius Lindblom1, Daniel Toro-Domínguez2, Elena Carnero-Montoro2, Maria Orietta Borghi3, Jessica
Castillo4, Yvonne Enman5, Chandra Mohan4, Marta Alarcon-Riquelme2 and Guillermo Barturen2, 1Karolinska Institutet,
Stockholm, Sweden, 2Center for Genomics and Oncological Research (GENYO), Granada, Spain, 3Università degli Studi di
Milano and Istituto Auxologico Italiano, Milano, Italy, 4University of Houston, Houston, TX, 5Karolinska Institutet,
Sundbyberg, Sweden

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: (2052–2107) SLE – Diagnosis, Manifestations, and Outcomes Poster III: Outcomes
Session Type: Poster Session D
Session Time: 1:00PM–3:00PM

Background/Purpose: LN is one of the most severe organ manifestations of SLE and constitutes an important cause of
morbidity and death among patients with SLE (Croca et al. 2011). The associated renal injury, and ultimately damage, is
the result of an immune-mediated process which involves leukocytes, immune complexes, complement and cytokines
(Anders et al. 2020). We investigated expression quantitative trait loci (eQTLs), the transcriptome and autoimmunity-related
cytokines and autoantibodies in patients with active and/or past LN to gain insights into pathogenesis and identify drug
targets.

Methods:We analysed differentially expressed genes (DEGs), pathways and their druggability via the Drug Gene Interaction
database (DGIdb) (Wagner et al. 2016) in active LN (n=41) versus healthy controls (HC; n=497), and eQTLs in active or past
LN (n=87), based on validated (identified in two independent SLE populations) DEGs in SLE (n=350) vs HC (n=497), in whole
blood collected within the frame of the European PRECISESADS consortium (Barturen et al. 2021). All patients with SLE
were diagnosed according to the ACR classification criteria (Hochberg et al. 1997). Genome-wide RNA-sequencing and

Figure 1: Pareto chart of ICD-10 code categories in descending order of frequency for hospitalization of patients with Cutaneous Lupus Erythema-
tosus. Line on the secondary axis plots the cumulative percentages of each ICD-10 code categories. Abbreviations: Hema/Onc: Neoplasms & dis-
eases of the blood and blood-forming organs and certain disorders involving the immune mechanism, Endo: Endocrine, nutritional and metabolic
diseases, Psych: Mental, behavioral and neurodevelopmental disorders, Neuro: Diseases of the nervous system, CVS: Diseases of the circulatory
system, Respiratory: Diseases of the respiratory system, GI: Diseases of the digestive system, Rheum: Diseases of the musculoskeletal system
and connective tissue, GU: Diseases of the genitourinary system, others: Symptoms, signs, and abnormal clinical laboratory findings, not else-
where classified, Health services: Factors influencing health status and contact with health services
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genotyping was previously performed by Illumina assays, and serum levels of 17 cytokines and 18 autoantibodies were ana-
lysed using a Luminex assay, ELISA, IDS-iSYS and SPAPLUS analyser (Barturen et al. 2021).

Results: A total of 6869 significant and validated DEGs were identified in active LN patients compared with HC. Of those,
2692 DEGs contributed to 34 dysregulated KEGG (Kanehisa et al. 2017) pathways and 216 Reactome (Jassal et al. 2020)
pathways, including the Fc gamma Receptor-mediated phagocytosis, TNF signalling pathway, and leukocyte transendothe-
lial migration. Pathways included 24 of 203 DEGs with a fold change < 0.66 or >1.5, 18 genes from 76 significant cis-eQTLs
and 3 genes from 18 trans-eQTLs, and 1 gene from 6 cytokines that differed significantly between active LN and HC. These
genes could be targeted by 203 different drugs, with the proteasome inhibitor bortezomib interfering with cathepsin B
(CTSB) regulation and cyclophosphamide interfering with the regulation of tumour necrosis factor receptor superfamily
member 1A (TNFRSF1A) being of particular interest.

Conclusion: Integrated multilevel omics analysis in LN revealed a set of enriched pathways of potential interest for future
drug investigation in LN, with implications for proteasome inhibition.

Disclosure: I. Parodis, GlaxoSmithKlein(GSK), Amgen, AstraZeneca, Aurinia Pharmaceuticals, Eli Lilly, Gilead, Jans-
sen, Novartis, Roche; J. Lindblom, None; D. Toro-Domínguez, None; E. Carnero-Montoro, None;M. Borghi, None;
J. Castillo, None; Y. Enman, None; C. Mohan, None; M. Alarcon-Riquelme, None; G. Barturen, None.
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Background/Purpose: Young adulthood (18-30 years) is a time of many changes. Young adults finish school, enter the
labour force, and maybe start their own families. Failing to establish employment during young adulthood could predict life-
time financial hardships. Lack or limited employment could limit access to healthcare benefits and treatments, adversely
affecting health outcomes. We aim to determine the average employment trajectory of childhood- and adult-onset systemic
lupus erythematosus patients in young adulthood (YASLE).

Methods: In this retrospective longitudinal cohort study of patients from two cohorts: the Canadian Network for Improved
Outcomes in SLE, CaNIOS) cohort and the University of Toronto (UT) lupus cohort from Toronto Western Hospital. CaNIOS
cohort included participants from multiple provinces (2002-2020). The UT cohort included only patients from Ontario,
Canada (1983-2020). Employment trajectories between 18 to 30 years were studied. Only patients with ≥ 2 visits were
included. Employment state was collected annually. The employment states collected were: employed, unemployed, home-
maker, student, work disabled. The Markov multistate model (msm) was used to model employment trajectory. Reduced
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number of employment states: employed, unemployed or not in labour force (NLF, i.e. student, homemaker, work disabled),
were used for Markov msm. Transition probabilities at 1, 6, 12 years from age 18 years were calculated.

Results: 841 patients (718 females, 85%) were studied: 253 and 588 from the CaNIOS and UT cohorts respectively. The
mean age (standard deviation, SD) at baseline for the combined cohort was 23.1 (SD 3.7) years. The age distribution of
patients was: 38% (18-20 years), 19% (21-23 years), 22% (24-26 years), 21% (27-30 years). 403 (48%) were cSLE. 90%
completed high school at study entry. Median years of disease at cohort entry was 3.3 (0.7-6.6, 25th-75th percentile, P).
Median years of follow-up was 2.8 (0.9- 6.5, 25th-75th P). At cohort entry, 140 (17%) were employed, 47 (6%) were unem-
ployed and 654 (78%) were NLF (42 work disabled, 226 homemakers, 386 students). Of 6615 visits, 374 (6%) showed state
changes; 58% of changing states occurred in the NLF group (Table 1). Students accounted for 64% of state changes in the
NLF group. YASLE patients have the highest probabilities of remaining in the same employment state as baseline (Table 2).
There was a lowering rate of staying employed with increasing age (0.69 to 0.64). The baseline unemployed showed minimal
increase in becoming employed (from 0.28 to 0.38). The baseline NLF group has stable rate of transition to employment
(0.65), without expected increase with increasing age.

Conclusion: YASLE patients showed minimal or no increase in transitions into employment from non-employed states, and
no increase in employment with age as expected in the general young adult population. This could suggest a lowered labour
force attachment in YASLE patients, suggesting difficulties in establishing employment during young adulthood. Future work
should focus on YASLE patients’ perceived barriers and facilitators for employment, to target interventions for supporting
patients’ employment.

4153



Disclosure: L. Lim, None; M. Konstanidis, None; Z. Touma, None; D. Lacaille, None; U. Oguzoglu, None;
C. Peschken, None; N. Anderson, None; R. Kaur, None; E. Pullenayegum, None.

Abstract Number: 2101

Outcomes of Autoimmune Hemolytic Anemia in Patients with Systemic
Lupus Erythematosus: A Nationwide Inpatient Sample Study

Ekrem Turk, Vaishali Deenadayalan, Khaldun Obeidat and Pierre Rodriguez, John H. Stroger, Jr. Hospital of Cook
County, Chicago, IL

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: (2052–2107) SLE – Diagnosis, Manifestations, and Outcomes Poster III: Outcomes
Session Type: Poster Session D
Session Time: 1:00PM–3:00PM

Background/Purpose: Autoimmune Hemolytic Anemia (AIHA) is one of the manifestations of Systemic lupus erythemato-
sus (SLE), an autoimmune connective tissue disease. AIHA may be present in 3% of SLE patients at the time of diagnosis
or within the first year of the disease. Despite the known association between SLE and AIHA, no study has explored the out-
comes of AIHA in patients who are admitted for SLE. In this study, we aimed to analyze the mortality rate as the primary out-
come, Length of Stay(LOS), Total Hospital Charges(THC), the incidence of Pulmonary Embolism (PE), Myocardial Infarction
(MI), Cerebrovascular Accident (CVA), Acute Kidney Injury (AKI), health care utilization as secondary outcomes in SLE
patients with and without AIHA.

Methods: Nationwide Inpatient Sample (NIS) from 2016-2019 was queried to determine adult hospitalized patients with a
primary diagnosis of SLE using ICD-10 codes. The primary outcome was defined as the effect of AIHA on inpatient mortality
in those patients. Secondary outcomes included LOS, THC, health care utilization, AKI, PE, CVA, and MI. We evaluated the
baseline characteristics using the t-test and chi-square test. Multivariable logistic regression analysis was performed to
assess the association of SLE with AIHA and inpatient mortality adjusted by age, gender, race, Charlson index, insurance,
and household income.

Results: A total of 41004 SLE patients were hospitalized, and 2.2% of these patients had AIHA. SLE patients with AIHA
were younger (33.1 vs. 38.1 years, p < 0.001), less likely to be African American, and more likely to be Asian (35%
vs. 45% and 22% vs. 12%, respectively, p = 0.003) compared to other cohorts. Also, these patients were more likely to have
Medicaid and less likely to have Medicare ( 40% vs. 35% and 11% vs. 27%, respectively, p< 0.001) compared to SLE with-
out AIHA. There was no significant difference in sex and median household income between the 2 groups.

SLE with AIHA had a higher odds ratio with increased all-cause mortality compared to SLE without AIHA (OR 4.14, 95% CI
1.98-8.66, p < 0.0001), and the adjusted OR was 4.24 (95% CI 1.03 - 1.52, p = 0.025). Age and Charlson index were also
associated with increased inpatient mortality among hospitalized patients with SLE after being adjusted for other variables.
In addition, SLE with AIHA was associated with an increased LOS, mean 11.72 vs. 6.44 days (adjusted difference 5 days
p=0.002), and higher THC (mean $140604 vs. $69140 p< 0.0001).

In patients who were admitted to the hospital with SLE, the presence of AIHA was significantly associated with an increased
incidence of AKI (adjusted OR 1.49, 95% CI 1.06-2.08, p=0.019), MI (adjusted OR 3.76, 95% CI 1.1 - 12.7, p = 0.034) and
ICU admissions (adjusted OR 2.88, 95% CI 1.51 - 5.51, p = 0.001) compared to SLE without AIHA. No significant difference
was found in the incidence of PE, CVA, and health care utilizations like nursing homes and home health care.
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Conclusion: Hospitalized SLE patients with AIHA have higher odds of inpatient mortality, AKI, MI, LOS, and THC than SLE
patients without AIHA. AIHA should be identified and considered as a higher risk of mortality and worse outcomes in SLE
patients. Further studies should be done to explore if early detection and treatment of AIHA could improve outcomes in SLE.

Disclosure: E. Turk, None; V. Deenadayalan, None; K. Obeidat, None; P. Rodriguez, None.
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Background/Purpose: An accurate target in Systemic Lupus Erythematosus (SLE) Treat to Target strategies has been
challenging over the past years. Recently, a new definition of remission was updated in 2021 by the international DORIS
(Definition of Remission in SLE) taskforce.

Concordance of DORIS and physician remission.
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To quantify the proportion of patients who achieve DORIS and evaluate the agreement between DORIS and the treating
rheumatologist judgement.

Methods: Prospective multicenter study of SLE patients (ACR 1997 Classification Criteria or Clinical diagnosis by the Phy-
sician) from seven Spanish Rheumatology Departments. DORIS remission definitions were applied and the rheumatologists
were asked to classified the activity of the disease in 5 different categories (remission, clinical quiescent, low, moderate or
high activity). Statistical analysis: descriptive cross-sectional (at the time of recruitment) analysis was done. Analysis of the
level of agreement between expert opinion and the definition of remission was evaluated using Cohen’s kappa. The reasons
of disagreement were evaluated.

Results: A total of 508 patients were included (92% women; mean age (±SD): 50.4 years (±SD 13.7)). Table 1 shows in
detail the patients characteristics at baseline. Two hundred and sixty-seven (54.4%) patients were in DORIS remission;
while, according to the rheumatologist judgement, 206 (41.6%) patients were considered in remission and 71 (14.3%) in a
clinical quiescent state (Figure 1). Overall agreement between rheumatologist opinion and DORIS was 81.28% (95% CI:
79.9, 82.9) with a Cohen’s kappa of 0.62. We found disagreement in 46 patients, and the main reasons were a clinical SLE-
DAI >0 in 39 (84.8%) patients; Physician Global Assessment (PGA) >0.5 in 5 patients and a prednisone dose above 5 mg
day in other five patients.

Patient demographics and disease characteristics.
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Conclusion: At a given point in time, more than half of SLE patients were in DORIS remission. The overall agreement
between rheumatologist opinion and DORIS remission is very accurate.

Disclosure: I. Altabas Gonzalez, None; C. Mouriño Rodriguez, None; I. Rúa-Figueroa, None; F. Rubiño, None;
I. Hernandez Rodriguez, None; R. Menor Almagro, None; E. Uriarte Isacelaya, None; E. Tomero Muriel, None;
T. Salman-Monte, GlaxoSmithKlein(GSK); I. Carrion Barbera, None; m. Galindo, None; E. Rodriguez Almaraz,
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Background/Purpose: Frailty is an increasingly recognized risk factor for adverse health outcomes in systemic lupus ery-
thematosus (SLE). Preliminary evidence is conflicting regarding whether telomere length, a marker of cellular senescence,
is associated with frailty in SLE [1-2]. We aimed to evaluate differences in telomere length among frail, pre-frail, and non-frail
women with SLE according to the Fried phenotypic frailty definition and to assess whether telomere length is independently
associated with frailty after adjusting for multiple potential confounders.

Methods: Women ≥18 years old with SLE validated according to the 2019 European League Against Rheumatism/
American College of Rheumatology Classification Criteria were enrolled at a single center. Frailty status was determined dur-
ing a study visit according to the Fried phenotypic definition, which includes 5 objective and self-report criteria; frailty and
pre-frailty are present when ≥3 and 1-2 criteria are met, respectively. Telomere length was determined from whole blood
drawn at the same visit using Southern analysis of terminal restriction fragments. Sociodemographic features and clinical
characteristics also were collected at the same visit. Differences among frail, pre-frail, and non-frail participants were evalu-
ated using Fisher’s exact or Wilcoxon rank sum tests. The association of telomere length with frailty was assessed using
ordinal regression following multiple imputation analysis for missing data.

Results: 32/133 (24.1%) and 40/133 (30.1%) participants were classified as frail and pre-frail, respectively. Disease activity
(p< 0.01), fibromyalgia (p=0.02), and disability (p< 0.01) differed among frail, pre-frail, and non-frail individuals in a dose-
dependent fashion. Telomere length was shorter in frail as compared to pre-frail and non-frail individuals, but this did not
reach statistical significance. A non-statistically significant trend toward an association of shorter telomere length with frailty
was present.

Conclusion: Although a trend in the relationship was detected, shorter telomere length was not significantly associated with
Fried phenotypic frailty in this single center cross-sectional sample. Further study is needed in larger longitudinal cohorts to
clarify the relationship between telomere length and Fried phenotypic frailty status.
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Table 1. Characteristics of women with SLE (N=133) by Fried frailty classification
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Background/Purpose:Manifestations of SLE can be divided into two subtypes. Type 1 SLE includes classic SLE manifes-
tations that are driven by autoimmune inflammatory mechanisms. Type 2 SLE includes symptoms such as fatigue can be
related to inflammatory as well as non-inflammatory etiologies. Among laboratory findings, cell bound-activation products
(CB-CAPs), erythrocyte-bound C4d (EC4d) and B-lymphocyte-bound C4d (BC4d) are valuable markers for diagnosis when
part of a multi-analyte assay with algorithm (MAP). We evaluated EC4d, BC4d, MAP and SLE serologies as markers of SLE
activity.

Methods: This was a bookended study of SLE patients (ACR 1997 or SLICC criteria) from June 2020 to March 2022.
Patients completed the polysymptomatic distress score (PSD). Physicians completed Type 1 and Type 2 PGA (physician’s
global assessment) using 3-point visual analog scales for Type 1 and 2 SLE activity respectively. Type 1 and Type 2 SLE
activity were bookended:

High Type 1 SLE activity: SLEDAI ≥6, clinical SLEDAI ≥4, active nephritis, or Type 1 PGA ≥1.5. Low Type 1 SLE activity: SLE-
DAI=0 and Type 1 PGA ≤0.5. High Type 2 SLE activity: FSS ≥8 or Type 2 PGA ≥1.5 Low Type 2 SLE activity: FSS ≤3 and
Type 2 PGA ≤0.5

Patients were classified as Type 1 SLE (High Type 1, Low Type 2), Type 2 SLE (Low Type 1, High Type 2), Mixed SLE (High
Type 1, High Type 2), or Minimal SLE (Low Type 1, Low Type 2). Due to the small number of patients in the Type 1 SLE
group, the Type 1 and Mixed SLE groups were combined. Differences across the three groups were analyzed by Fisher’s
exact test and ANOVA. A logistic regression analysis with backward selection examined predictors of Type 1 activity.

Results: In this bookended cohort of 87 patients from 195 cross-sectional patients (90% female, 59% Black, mean age
45 years). Patients with Type 1 activity were younger than the other groups. Significantly more males than females had min-
imal activity; there were no differences, however, in race, ethnicity, length of disease, historical renal disease, SLE classifica-
tion criteria, ACR/EULAR score, or use of hydroxychloroquine, steroids, or immunosuppression across groups (Table 1).
The self-reported features of Type 2 SLE, including fatigue, pain and depression, were similar between the Type 1 SLE
and Type 2 SLE groups (Table 2). MAP positivity, anti-dsDNA, anti-RNP, anti-Sm and anti-C1q were similar across groups.
Patients with Type 1 SLE activity had higher MAP scores, BC4d and/or EC4d positivity, anti-Ro60 positivity, and low com-
plement (Table 3). Predictors of Type 1 activity included BC4d and/or EC4d positivity (OR 3.87, 95% CI: 1.25, 11.97) and
anti-Ro60 positivity (OR: 3.53, 95% CI: 1.18, 10.56)Conclusion: The Type 1 & 2 SLE Model incorporates a full spectrum
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of SLE symptomatology, biomarkers and patient- and physician- reported measures. Patients with Type 2 SLE meet SLE
classification criteria, have similar self-reported symptoms, therapy, and many positive SLE biomarkers as patients with Type
1 SLE activity. Type 1 activity was differentiated immunologically by BC4d and/or EC4d and anti-Ro60 antibodies. The mea-
surement of CP-CAPs provides important biomarker data and, when combined with PROs and traditional SLE assess-
ments, allows for a more detailed categorization of SLE symptomatology.

Table 1. Demographics and SLE Disease; Bookended

Table 2. Patient and Physician Assessment: Bookended
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Background/Purpose: Frailty is associated with increased risk of adverse health outcomes in SLE. Multiple definitions for
frailty exist, and how best to measure frailty in SLE remains unclear. Two of the definitions used to measure frailty in SLE

Table 3. Serologies and CB-CAPS: Bookended
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include the SLICC Frailty Index (SLICC-FI) and the FRAIL (Fatigue, Resistance, Ambulation, Illnesses, and Loss of weight)
scale. However, the relationship between these two frailty definitions is unknown. We aimed to assess the agreement
between the SLICC-FI and the FRAIL scale for identifying frailty among SLE patients. We also evaluated differences in clinical
characteristics between frail and non-frail SLE patients according to each frailty definition.

Figure 1.

Table 1.
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Methods: This was a cross-sectional study of consecutive adult SLE patients assessed in the Lupus clinic at a single aca-
demic medical center from December 2020 to November 2021. All participants met the 1997 revised ACR classification cri-
teria for SLE.

At a single visit, participants were assessed for disease activity (SLEDAI-2K), organ damage [SLICC/ACR Damage Index
(SDI)], comorbidities, and health-related quality of life [Short-Form 36 (SF-36)]. Using data for 48 health deficits, a SLICC-FI
score was calculated for each patient. A SLICC-FI score >0.21 defined frailty. The 5-item FRAIL scale was administered at
the same visit. Patients with ≥ 3 of 5 items were classified as frail.

Agreement between the SLICC-FI and the FRAIL scale was evaluated using Spearman rank correlation coefficients (rs) and
kappa statistics (� ). As the SLICC-FI is a continuous variable, receiver operating characteristic (ROC) curve analysis was also
performed to determine the optimal threshold SLICC-FI value based on agreement with frailty status as determined by the
FRAIL scale. Differences between frail and non-frail patients were evaluated using Fisher’s exact or Chi-square tests for cat-
egorical variables and t-tests or Wilcoxon rank-sum tests for continuous variables.

Results: The 181 SLE patients were mostly female (90.1%) with mean (SD) age 54.6 (14.3) years. Mean (SD) baseline
SLICC-FI score was 0.17 (0.08) with 57 patients (31.5%) classified as frail (SLICC-FI >0.21). Based on the FRAIL scale,
31 patients (17.1%) were classified as frail.

There was moderate correlation between the FRAIL scale and the SLICC-FI for identifying frailty (rs = 0.639; p < 0.0001).
Agreement occurred in 84.5% of cases (� = 0.591; p < 0.0001). The ROC curve analysis (Figure 1) yielded an AUC of
0.936, indicating excellent discriminative ability. Based on agreement with the FRAIL scale, the standard SLICC-FI cut-off
value of >0.21 was the optimal threshold for identifying frailty (Sensitivity 96.8%, Specificity 82%).

For both frailty definitions, there were significant differences between frail and non-frail SLE patients in terms of age, educa-
tion, employment status, SDI scores, SF-36 physical component summary scores, CRP levels, and ESR values (Table 1).

Conclusion: There is moderate agreement between the SLICC-FI and the FRAIL scale for identifying frailty in SLE patients.
Each frailty metric has distinct advantages in different settings. The FRAIL scale may be a useful point-of-care tool, while the
SLICC-FI is more easily applied to existing SLE datasets.

Disclosure: A. Legge, None; S. Lieber, None; J. Hanly, None.
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Background/Purpose: SLE is a chronic autoimmune disorder associated with increased mortality compared to the general
population; treatment for SLE has improved and survival rates have substantially improved from initial 3-year mortality rates
of 40% in 19531, however, there is still a 3-fold increased risk of death2 with early causes of death from SLE activity, steroid
use, and infections, while later deaths are related to cardiovascular disease. This study is an observation of mortality trends in
a southern SLE cohort that is predominantly female and Black patients which hopes to further describe characteristics asso-
ciated with increased mortality in SLE patients.

Methods: Data were gathered from patients enrolled in the medical center’s lupus registry. Included patients were those
who met 1997 ACR SLE criteria and the Systemic Lupus International Collaborating Clinic Damage Index was calculated.
From among deceased patients, death certificates were obtained from the state Department of Health with which cause
of death was determined by ICD-10 code. Standardized mortality ratio (SMR) was calculated using expected mortality rates
from the CDC WONDER database and characteristics between deceased and living patients were compared.

Results: A total of 712 subjects were included in the final analysis. Of these subjects, 102 died during the research period.
Total SMR adjusted for age, race, and gender was 12.29 (95% CI 9.97-14.61). SLE was the primary cause of death,

Cohort Demographics comparing total, deceased, and living SLE patients

Listed cause of death on death certificate by disease duration
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followed by infection, atherosclerosis and malignancy. The average age of the decedents was 42. Of the deceased, there
was a statistically significant increased mortality association in Black patients, SLICC damage score of 1 or more, older
age at study baseline, and shorter disease duration. There was a trend toward increased mortality in male patients, but this
did not reach statistical significance.

Conclusion: The SMR in this cohort was higher than the previously defined meta-SMR2. SLE and infection were the two most
listed primary causes of mortality for all subjects regardless of disease duration and there was not a difference between causes
of death in first 5 years of disease versus greater than 5 years disease duration and lupus nephritis did not have a statistical
impact onmortality which differs from previous reports. There was an increasedmortality rate in Black patients soMann-Whitney
U test was performed which revealed that Black patients had a statistically significant higher SLICC damage score compared to
white patients. This study highlights the importance of investigating the role of racial disparities in SLE patients to help determine
whether there might be underlying factors such as environmental, genetic causes, or other social determinants of health.

1. Jessar, R. A., Lamont-Havers, R. W., & Ragan, C. (1953). Natural history of lupus erythematosus disseminatus. Ann Intern
Med, 38(4), 717-731. https://doi.org/10.7326/0003-4819-38-4-717

2. Yurkovich, M., Vostretsova, K., Chen, W., & Aviña-Zubieta, J. A. (2014). Overall and cause-specific mortality in patients with SLE: a
meta-analysis of observational studies. Arthritis Care Res (Hoboken), 66(4), 608-616. https://doi.org/10.1002/acr.22173
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Background/Purpose: Advances in medicine for women with systemic lupus erythematosus (SLE) have led to improved
pregnancy outcomes, but pregnancies are still high-risk and disparities remain. Hypertension (HTN) rates are higher among
women with SLE compared to non-SLE controls. The goal of our study is to examine the effect HTN has on pregnancy out-
comes among women with SLE.

Methods:Women with SLE and at least one pregnancy who were enrolled in a single center longitudinal prospective registry
were included. Self-reported pregnancy outcomes included live births, spontaneous abortion, pre-term birth, low birth
weight, and pre-eclampsia, while elective abortions were excluded. Pregnancies were classified as 1) before SLE diagnosis
or 2) during(peri)/after SLE diagnosis and as either 1) with preexisting HTN or 2) without preexisting HTN (including those
with HTN diagnosed after delivery). Differences by groups were evaluated with chi-square test of homogeneity or Fishers
exact test. The association of pregnancy outcomes with HTNwas evaluated with logistic regression; SLE diagnosis and race
were evaluated as potential confounders.

Results: The analytic cohort consisted of 873 pregnancies among 365 women with SLE (275 (75.3%) Black), of which
685 (78.5%) of the pregnancies were among Black mothers. Women without SLE and those without a known pregnancy
history were excluded. Demographics and clinical characteristics are described in Table 1. Each woman had an average
of 2.4 ± 1.3 pregnancies. 60.1% of the women had been diagnosed with HTN at some point in their life, 22.0% with HTN
prior to their first pregnancy.

Of the 873 pregnancies, there were 718 live births, 21 still births and 134 miscarriages (Table 2). The highest proportion of
overall adverse pregnancy outcomes was among mothers with HTN prior to pregnancy and SLE diagnosed at the time of
pregnancy or following pregnancy. Mothers who had diagnoses of HTN and SLE prior to pregnancy had the highest number
of spontaneous abortions (Figure 1).
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Figure 1. Proportions of Adverse Pregnancy Outcomes in Relation to Timing of HTN and SLE Diagnoses
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Conclusion: Preexisting HTN in women with SLE negatively impacted their pregnancy outcomes, though complicated by
race and the timing of SLE diagnosis. Our results emphasize the importance of knowing potentially modifiable risk factors
like HTN and the need for earlier SLE screening / diagnosis to improve pregnancy outcomes in this population.

Disclosure: a. Lateef, None; s. Bray, None; D. Wilson, None; J. Oates, None; D. Kamen, None.
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Background/Purpose: The IL-23p19 inhibitor guselkumab has shown robust efficacy vs placebo (PBO) in the phase
3 DISCOVER-1 and DISCOVER-2 studies of adults with active PsA,1,2 with continuous overall clinical improvement
observed through 2 years of DISCOVER-2.3 Guselkumab has previously been shown to significantly reduce levels of

Table 1. BL pt demographics, disease activity, and medication use among the overall GUS-treated DISCOVER-2 cohort and the GUS-treated
DISCOVER-2 cohort with available biomarker data.
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inflammatory biomarkers associated with PsA over 24 weeks.4 We assessed whether earlier changes (by Week [W] 24) in
serum biomarker levels associate with long-term (W100) clinical response to guselkumab.

Methods: DISCOVER-2 enrolled biologic-naïve adults with active PsA ≥6 months defined by the CASPAR criteria, swollen
and tender joint counts ≥5, and CRP ≥0.6 mg/dL. Patients (pts) were randomized 1:1:1 to guselkumab 100 mg at W0,
W4, then every 4 weeks (Q4W); guselkumab at W0, W4, then Q8W; or PBO.2 Using Spearman linear regression and Gen-
eral linear model, serum cytokine levels determined in guselkumab-treated patients (pooled Q4W/Q8W) were assessed for:
1) correlations between reductions in cytokine levels, including selected Th17 cytokines (IL-17A, IL-17F, IL-22), acute phase
cytokines (C-reactive protein [CRP], serum amyloid protein A [SAA], IL-6), and β-defensin 2 (BD-2 [a biomarker of IL-17A
pathway activation]), from baseline (BL) at W24 and in PsA disease severity from BL at W100, measured by changes in Dis-
ease Activity in PSoriatic Arthritis (DAPSA) scores, Psoriatic Arthritis Disease Activity Score (PASDAS), and Psoriasis Area
and Severity Index (PASI) scores (significant correlation defined as r >0.25 and p< 0.05); and 2) associations between
changes in selected cytokine levels from BL through W24 and achievement of ACR50 response at W100.

Results: BL demographics, disease severity, and medication use of guselkumab-treated DISCOVER-2 pts with available
biomarker data (N=100) were generally consistent with the overall guselkumab-treated DISCOVER-2 population (N=493) (-
Table 1). With guselkumab treatment, PASI score change from BL at W100 correlated with changes from BL at W24 in
serum BD-2, IL-17A, IL-17F, and IL-22 levels (all r >0.25, p< 0.05; Table 2), though PASDAS and DAPSA score change
at W100 did not correlate with changes in these biomarkers at W24. DAPSA score change at W100 correlated with changes
at W24 in serum IL-6. W100 ACR50 responders (N=53) to guselkumab also demonstrated significantly lower serum CRP,
SAA, and IL-6 levels at W24 than nonresponders (N=39) (p< 0.05; Fig 1).

Table 2. Rho values indicating correlations between changes from BL at W24 in serum cytokine levels and changes from BL at W100 in PsA dis-
ease severity among DISCOVER-2 guselkumab-treated pts with available biomarker data.

Figure 1. Log2 serum CRP, SAA, and IL-6 levels at W24 of guselkumab treatment were lower in W100 ACR50 responders than nonresponders.
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Conclusion: This analysis reported correlations between earlier changes in Th17 cytokine levels and long-term reductions in
PASI scores, and associations between earlier changes in acute phase cytokine levels and long-term ACR50 response with
guselkumab. The substantial reductions in these cytokines from BL at W24 may portend durable improvements in skin and
joint symptoms of PsA.

References:

1Deodhar A, et al. Lancet 2020;395:1115-25
2Mease P, et al. Lancet 2020;395:1126-36
3McInnes IB et al. Arthritis Rheumatol 2022;74(3):475-854Sweet K et al. RMD Open 2021;7:e001679
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Background/Purpose: Sustainedminimal disease activity (MDA) is only achieved by a small portion of PsA patients (pts). Levels
of disease activity consistent with MDA may be achieved less frequently in pt-driven domains1. Here we identified PsA disease
domains contributing to MDA non-achievement and associated factors using data from the Phase 3 GO-VIBRANT trial.

Methods: GO-VIBRANT included biologic-naïve pts with active PsA (≥5 swollen [SJC] & ≥5 tender joints [TJC], CRP ≥0.6
mg/dL) despite standard therapies. Pts were randomized 1:1 to intravenous golimumab (IV-GLM) 2 mg/kg at weeks
(W) 0, 4, and then Q8W through W52; or IV placebo (PBO) at W0, 4, 12, and 20 followed by crossover to IV-GLM at W24.
This post hoc analysis included 241 IV-GLM-treated pts. MDA requires fulfillment of ≥5/7 criteria: TJC ≤1, SJC ≤1, Psoriasis
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Area and Severity Index (PASI) ≤1, Pt Pain ≤15mm, Pt Global Assessment (PtGA) ≤20mm, Health Assessment Question-
naire – Disability Index (HAQ-DI) ≤0.5, and ≤1 tender entheses. A trajectory of achieving each MDA criterion through W52
was built using non-responder imputation for missing values. Time to achieving each criterion was assessed with Kaplan-
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Meier analysis; to account for differences in scales and criteria strictness, a secondary analysis utilized scores normalized to
the SJC (0-66) scale and set targets to ≤1. MDA predictors were assessed with multivariate regression for time to achieve-
ment (Cox proportional hazards) and W52 achievement (logistic). Presence of a proxy for central pain sensitization/
fibromyalgia (pFM) was defined as TJC minus SJC ≥72.

Results: IV-GLM treatment was associated with improvement in all MDA domains, with W24 &W52 response rates of: SJC
(53.5% & 61.8%), TJC (22.8% & 32.4%), PASI (53.6% & 59.7%), Pt Pain (37.3% & 43.6%), PtGA (44.8% & 45.2%), HAQ-DI
(37.8% & 44.9%), entheseal points (68.4% & 64.6%). Time to achieve minimal SJC and enthesitis was significantly faster
than TJC, HAQ-DI, and Pt Pain for native-scale scores (Fig). When normalized, TJC, HAQ-DI, and Pt Pain, as well as PtGA,
were slower to respond. Higher baseline (BL) TJC and pFM were significant predictors of longer time to achieve TJC ≤1 and
of not meeting TJC ≤1 at W52 (Table). Significant BL predictors of longer time to achieve HAQ-DI ≤0.5 were higher age,
HAQ-DI score, and spinal pain; these as well as smoking were associated with lower odds of HAQ-DI ≤0.5 at W52. Worse
BL pain, pFM, and higher BMI were significant predictors of longer time to achieve Pt Pain ≤15 mm and non-achievement at
W52. Worse BL PtGA (only for time to achievement) and smoking status were negative predictors of PtGA ≤20mm.

Conclusion: IV-GLM provided improvement in each MDA domain through W52. Although IV-GLM was effective across
most variables assessed, BL domain score, pFM presence, older age, and modifiable lifestyle factors (smoking, higher
BMI) were negative determinants of MDA in the slower to respond pt-driven domains. Addressing these modifiable factors
may optimize MDA achievement in PsA.
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Background/Purpose: The Phase 3b COSMOS study (NCT03796858) demonstrated the efficacy and safety of guselku-
mab (GUS), an IL-23 p19 subunit inhibitor, in patients (pts) with psoriatic arthritis (PsA) who had inadequate response
(IR; insufficient efficacy or intolerance) to 1–2 tumor necrosis factor inhibitors (TNFi).1 The purpose of this analysis is to
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assess the efficacy of GUS 100 mg Q8W in TNFi-IR pts through 1 year by using and comparing 6 multi-domain composite
indices validated in PsA.

Methods: In total, 285 pts (189 GUS, 96 placebo [PBO]) were enrolled in COSMOS; mean age was 49 years and mean dis-
ease duration was 8.4 years.1 Pts who received PBO crossed over to GUS at either Week (W) 16 (early escape, n=45/96) or
W24 (planned, n=51/96). PsA Disease Activity Score (PASDAS), GRAppa Composite scorE (GRACE), Disease Activity
Index for PsA (DAPSA), modified Composite Psoriatic Disease Activity Index (mCPDAI, excludes BASDAI), PsA Response
Criteria (PsARC), and Minimal Disease Activity (MDA) were analyzed (thresholds as published2,3). As-observed data are pre-
sented at baseline (BL), W24 and W48, without imputation of missing data.

Results: Overall, 167/189 (88%) GUS and 83/96 (86%) PBOàGUS pts completed the study through W44. Pts had active
disease, with similar BL mean values for PASDAS, GRACE, DAPSA and mCPDAI between GUS and PBO groups (Table).
Across these indices, GUS pts demonstrated robust improvements (45–62%) in mean scores from BL to W48 (Table).
PBO pts who crossed over to GUS at W16 or W24 also showed rapid improvement in their index scores, with mean values
and % improvement at W48 consistent with those observed in pts randomized to GUS at BL (Table).

Among the 4 indices with defined disease states/therapeutic thresholds for low disease activity (LDA) (Figure), those focus-
ing on joints (PsARC [4 components] and DAPSA [5 components]) resulted in the highest response rates (range, 50–80%);
LDA according to GRACE (8 items, including skin) and PASDAS (8 items, focus on musculoskeletal with no skin assess-
ment) was attained less frequently (range, 38–44%). Using the PsARC, 50% of GUS pts responded as early as W8.
Response rates among GUS-treated pts generally did not plateau by W48 (Figure). At W48, 33% and 30% of GUS and
PBOàGUS pts, respectively, achieved a status of MDA.

Conclusion: GUS provided robust and substantial benefits to pts with active TNFi-IR PsA across multiple domains. Impor-
tantly, rates of achieving low levels of disease activity continued to increase through the duration of the study without an
observable plateau at W48. Thresholds for DAPSA and PsARC response were easier to achieve than comprehensive indi-
ces with more domains that are required to improve simultaneously (eg GRACE, PASDAS, MDA). GUS performed well
regardless of the focus of the composite indices (joints, skin, enthesitis, dactylitis, or patient-reported outcomes). Together,
these findings support the role of GUS as an effective treatment option for the diverse domains of PsA.
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Background/Purpose: The IL-23p19-subunit inhibitor guselkumab (GUS) demonstrated clinically meaningful improve-
ments in fatigue through one year of treatment1 independent of its effects on ACR20 and MDA achievement2. In this post
hoc analysis, the Functional Assessment of Chronic Illness Therapy – Fatigue (FACIT-F) scale was used to: (a) evaluate the
long-term effect of GUS in maintaining improvements in or further improving fatigue between week (W) 52 and W100, and
to; (b) identify potential early (W8) predictors, in terms of fatigue, for improved long-term fatigue outcomes.

Methods: DISCOVER-2 enrolled adult patients (pts) with active PsA (≥5 swollen and ≥5 tender joints and CRP ≥0.6 mg/dl)
who were naïve to biologics/JAK inhibitors. Pts were randomized (1:1:1) and treated with GUS 100 mg every 4W (Q4W);
GUS 100mg at W0, W4, then Q8W; or placebo (PBO ! GUS Q4W; crossing over to GUS Q4W at W24). Pts with baseline
(BL) fatigue levels lower than the normative value (FACIT-F score ≤43)3 were included in these post hoc analyses (N=681).
The proportions of pts with clinically meaningful improvement (≥4 points) from BL in FACIT-F and with normative FACIT-F
levels between W52 and W100 were calculated using non-responder imputation (NRI) for missing data and compared over
time within each treatment group with the McNemar test. Changes in FACIT-F over time were assessed with mixed models
adjusting for time, treatment group, their interaction, and BL FACIT-F score. Receiver operating characteristics (ROC) anal-
yses were conducted using Youden’s index to determine optimal cutoffs at W8 for predicting achievement of normative
scores and clinically meaningful FACIT-F responses at W100.

Results: At BL, the mean (SD) FACIT-F score was 28.3 (8.7) with similar levels across treatment groups. At W52, 66.1%,
69.6%, 68.0%, and 67.8% of pts in the PBO! GUS Q4W, GUS Q4W, GUS Q8W, and pooled GUS groups, respectively,
achieved clinically meaningful improvements from BL in FACIT-F score; response rates were maintained through W100
(Figure 1a). Normative FACIT-F levels were achieved by 24.9%, 28.1% 29.4% and 27.5% of pts in each treatment group,
respectively, at W52, and by increasingly greater proportions of pts through W100 (Figure 2b). Significant improvements
from BL in FACIT-F scores were observed at W52 (all nominal p< 0.05), with further improvements seen from W52 to
W100 across all GUS groups (Figure 2). ROC optimal cutoff in FACIT-F improvement from BL to W8 associated with a clin-
ically meaningful improvement in FACIT-F at W100 was ≥2.0 (nominal p< 0.0001); while for achieving normative FACIT-F
levels at W100, the optimal cutoff in actual FACIT-F score at W8 was ≥39.5 (nominal p< 0.0001) (Figure 3).
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Conclusion: The clinically meaningful improvements in fatigue seen after 1 year of GUS treatment were further enhanced
through 2 years, at which time nearly a third of GUS-treated pts reported normative FACIT-F levels. Early targets in
FACIT-F levels achieved with GUS were identified to aid in guiding treatment decisions in routine clinical practice.
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Background/Purpose: Guselkumab (GUS) is associated with robust and sustained improvement in PsA signs and symp-
toms in subgroups of patients (pts) pooled from the phase 3 DISCOVER-1 and DISCOVER-2 (D2) trials, across a variety
of baseline (BL) pt characteristics through 11, and 2 years (D2 only)2. In this post-hoc analysis using D2 data, we evaluated
the efficacy of GUS in inducing long-term (W100) stringent disease control in Group for Research and Assessment of Pso-
riasis and Psoriatic Arthritis (GRAPPA)-recommended domains across BL characteristics.

Methods: D2 enrolled biologic-naïve adults with active PsA defined as ≥5 swollen and ≥5 tender joint counts (SJC; TJC) and
CRP ≥0.6 mg/dL. 739 pts were randomized (1:1:1) and treated with GUS 100 mg Q4W (n=245); GUS 100 mg at W0, W4,
then Q8W (n=248); or placebo (PBO; n=246) with crossover to GUS 100 mg Q4W at W24. In this analysis, only GUS-
randomized pts were included (n=493). Achievement of the following outcomes at W100 was assessed: minimal disease
activity (MDA), ACR 50% improvement (ACR50), ACR70, Investigator’s Global Assessment score of 0 [clear skin] (IGA 0),
Psoriatic Arthritis Disease Activity Score - low disease activity (PASDAS LDA), resolution of enthesitis and dactylitis, Func-
tional Assessment of Chronic Illness Therapy-Fatigue (FACIT-F) response (≥4-point improvement), and Health Assessment
Quality Disease Index (HAQ-DI) response (≥0.35-point improvement). BL characteristics of interest were pt sex, baseline
BMI, SJC, TJC, PsA duration, CRP, % body surface area (BSA) with psoriasis, and PASI score, and use of conventional syn-
thetic (cs) DMARDs and methotrexate (MTX). Non-responder imputation was used for missing categorical response data.
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Results: 442 (90%) GUS-randomized pts completed study treatment through W100. With few exceptions, achievement of
MDA response (Fig 1), IGA 0 (Fig 2), and resolution of dactylitis (Fig 3) at W100 was demonstrated across a variety of base-
line pt characteristics, without consistent differences in proportion of responders across pt subgroups of adequate sample
size or between GUS dosing regimens. Similar trends were observed for achievement of ACR50, ACR70, PASDAS LDA,
enthesitis resolution, FACIT-F response, and HAQ-DI response.

Conclusion: Irrespective of dosing regimen, treatment with GUS resulted in sustained achievement of several stringent end-
points spanning key GRAPPA-recommended domains through 2 years across a variety of BL demographic and disease
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characteristics. These results further support the long-term efficacy of GUS across the full spectrum of PsA disease domains
and diverse PsA populations.
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Background/Purpose: Despite available PsA treatments, a portion of PsA patients (pts) does not achieve improvements in
PsA signs and symptoms according to ACR response criteria. Using data from the phase 3 DISCOVER-1 and DISCOVER-2
(D1/D2) studies in pts with active PsA, the purpose of this analysis was to describe the benefit of the IL-23p19 inhibitor,
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guselkumab (GUS), vs placebo (PBO) across key PsA domains, including those not comprising the core ACR measures, in
pts not meeting ACR response criteria.

Methods: Pts enrolled in D1 and D2 were adults with active PsA despite standard therapies. D1 pts had ≥3 swollen and ≥3
tender joints (SJC; TJC) and CRP ≥0.3 mg/dL; D2 pts had SJC ≥5, TJC ≥5 TJC, and CRP ≥0.6 mg/dL. 31% of D1 pts
received 1-2 prior tumor necrosis factor inhibitors (TNFi); D2 pts were biologic-naïve. Pts were randomized 1:1:1 to GUS
100 mg every 4 weeks (Q4W); GUS 100 mg at W0, W4, then Q8W; or PBO; PBO pts crossed over to GUS 100 mg Q4W

4183



at W24. In this post hoc analysis, patients not meeting ≥20% improvement in ACR response criteria (ACR20) at W24 were
included. Changes from baseline (BL) over 24 W in continuous outcomes of interest (SJC; TJC; enthesitis/dactylitis scores;
psoriasis area and severity index [PASI] score; Functional-Assessment of Chronic Illness Therapy [FACIT]-fatigue score; and
SF-36 physical [PCS] & mental [MCS] component summary scores) were assessed with repeated measures mixed models
adjusting for treatment group, baseline non-biologic DMARD use, and prior TNFi use. Descriptive statistics were produced
for categorical outcomes at W24 (Figure 1) using non-responder imputation for missing data.

Results: Of the 1120 pooled D1/D2 pts, 538 did into achieve an ACR20 response at W24, including 137 (36.7%) GUS
Q4W, 147 (39.2%) GUS Q8W, and 254 (68.3%) PBO pts, and were included in this analysis. A consistently greater propor-
tion of GUS- than PBO-treated pts achieved W24 categorical outcomes, including those relating to skin, tender joints, and
dactylitis, with similar findings for GUS Q4W and Q8W (Figure 1). For continuous endpoints, the benefit of GUS was seen
as early as W2 for SJC (W4 for Q8W), TJC, dactylitis (W4 for Q8W), and enthesitis (W4 for Q8W); W8 for FACIT-fatigue,
SF-36 PCS, and SF-36 MCS (W16 for Q8W); and W16 for PASI; most endpoints continued to improve through W24
(Figure 2). Across both GUS treatment groups, 43.5%-48.9% of W24 ACR20 non-responders achieved an ACR20
response by W52.

Conclusion: In this cohort of W24 ACR20 non-responders, GUS-treated pts experienced greater benefits than pts receiv-
ing PBO in improving both joint disease and other important PsA domains outside the ACR response criteria, which trans-
lated to significant improvements in health-related quality of life. These benefits occurred as early as W2 of GUS treatment
and showed continued improvement over 24 W, such that considerable proportions of W24 ACR non-responders achieved
an ACR20 response by W52. Such improvements in key PsA domains over time among the minority of GUS W24 non-
responders is consistent with the known immunomodulatory mechanism of GUS.
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Background/Purpose: Patients (pts) with PsA experience lower quality of life than both the general population and pts with
psoriasis alone1,2. Recent PsA treatment recommendations highlight the importance of maximizing long-term (LT) health-
related quality of life (HRQoL) and social participation as primary goals of therapy3. We aimed to determine whether early clin-
ical improvement with guselkumab (GUS) predicts future attainment of enhanced HRQoL.

Methods: DISCOVER-2 enrolled adults naïve to biologics/JAK inhibitors who had active PsA defined as swollen joint count
(SJC) ≥5, tender joint count (TJC) ≥5, and CRP ≥0.6 mg/dL. 739 pts were randomized (1:1:1) and treated with GUS 100 mg
every 4 weeks (Q4W; n=245); GUS 100 mg at W0, W4, then Q8W (n=248); or placebo (PBO) (n=246). In this post hoc

4185



analysis, pts treated with GUS Q4W and GUS Q8W were pooled. Early (W8) clinical improvement was defined as any of:
(i) ≥20% improvement in SJC, TJC, pt pain, pt skin visual analog scale (VAS), and HAQ-DI; (ii) ≥4-point improvement in the
Functional Assessment of Chronic Illness Therapy (FACIT)-Fatigue score; (iii) minimally clinically important improvement
(MCII) in clinical disease activity in PsA (cDAPSA; ≥5.7 points); (iv) change in Leeds enthesitis index (LEI) and dactylitis sever-
ity score (DSS) at W8 among pts with BL enthesitis and dactylitis, respectively. Time-averaged changes in HRQoL estimates
from BL to W52-100 were determined for Dermatology Life Quality Index (DLQI), EQ-5D Index & VAS, and SF-36 mental
(MCS) and physical (PCS) component summary scores. The association between early clinical improvement at W8 and LT
HRQoL among GUS-treated pts was assessed with mixed models.

Results: Clinical improvement by W8 was significantly greater among GUS-treated patients compared with PBO (Fig 1).
Early clinical improvement with GUS was associated with greater increase in HRQoL (EQ-5D) at W52 through W100, with
the exception of SJC on EQ-5D VAS (Fig 2; LEI & DSS results not shown). Similarly, pts achieving early clinical improvement
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in any domain except DSS and SJC experienced significantly greater benefits in physical function (SF-36 PCS) at
W52-W100. Early improvements in skin disease and fatigue were associated with greater improvement in mental health
(SF-36 MCS) at W52-W100, while for skin-specific HRQoL (DLQI), early pt skin VAS response was the only predictor of
HRQoL at W52-W100. Although significantly lower than in pts with early clinical improvement, benefits in HRQoL were also
observed in pts without clinical improvement at W8.

Conclusion: Clinical response at W8 with GUS was associated with significantly greater improvements in HRQoL fromW52
through W100. Although pts without early clinical improvement demonstrated benefits in LT HRQoL, early response in dis-
tinct PsA domains differentially impacted more specific aspects of HRQoL over 2 years. In contrast, significantly greater
improvements in overall and physical HRQoL were observed among responders across several PsA domains.
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Background/Purpose: Guselkumab (GUS), an IL-23p19 inhibitor, has demonstrated efficacy in PsA across key Group for
Research and Assessment of Psoriasis (PsO) and Psoriatic Arthritis (GRAPPA)-recommended domains1,2. Skin disease and
enthesitis have been identified as disease manifestations with earlier response times than others3. In this analysis we:
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(a) Determined whether early skin and/or entheseal response predicts future response in other PsA domains; (b) Evaluated
the trajectory for achieving skin/entheseal responses by 52 weeks (W) in patients (pts) without early responses.

Methods: Pts in the DISCOVER-1 and DISCOVER-2 (D1/2) studies were adults with active PsA despite standard therapies.
D1 pts had ≥3 swollen and ≥3 tender joints (SJC/TJC) and C-reactive protein (CRP) ≥0.3 mg/dL; D2 pts had SJC ≥5, TJC
≥5, and CRP ≥0.6 mg/dL. 31% of D1 pts received 1-2 prior TNF inhibitors; D2 pts were biologic-naïve. Pts were randomized
1:1:1 to GUS 100 mg every 4 weeks (Q4W); GUS 100 mg at W0, W4, then Q8W; or placebo. These post hoc analyses
included only pooled GUS Q4W and Q8W pts (N=748). Early skin response was defined as PsO Area and Severity Index
(PASI) score ≤1 at W16 or skin visual analogue scale (VAS) ≤15mm at W8 among pts with a baseline (BL) PASI score >1
and skin VAS >15mm (first assessment time for both); early entheseal response as Leeds Enthesitis Index (LEI) score
≤1 at W8; and categories of early response defined as skin VAS ≤15mm only vs LEI score ≤1 only vs combined skin VAS
≤15mm & LEI score ≤1 vs none at W8. Potential responses at W24 & W52 included achievement of minimal disease activity
(MDA), Disease Activity in PsA (DAPSA) low disease activity (LDA) or remission, DAPSA50, and enthesitis/dactylitis resolu-
tion. Associations between early skin/entheseal response and W24/W52 response were assessed with crosstabulations
and logistic regression.

Results: Early skin response associated with greater odds of achieving W24 MDA, DAPSA LDA, DAPSA remission, and
DAPSA50, but not enthesitis or dactylitis resolution (Figure). Early entheseal response associated with greater odds of
achieving all W24 outcomes, including resolution of enthesitis or dactylitis, with the exception of DAPSA remission; DAPSA
remission was achieved by a greater proportion of early responders, though the association was significant only at W52. In
pts with both BL PsO and enthesitis, early responders in both domains were even more likely to subsequently demonstrate

4188



MDA, DAPSA LDA, DAPSA50, DAPSA remission only at W52, and dactylitis resolution than pts with individual responses.
Among pts who did not achieve early responses, approximately half did so by W52.

Conclusion: Early skin and entheseal responses predicted long-term clinical response, including disease remission. A syn-
ergistic effect was observed, in which pts with BL PsO and enthesitis exhibiting early response in both domains were more
likely to achieve later clinical response. These results highlight the importance of early response in these two domains on the
trajectory of long-term pt outcome.
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Background/Purpose: Psoriatic arthritis (PsA) is a chronic inflammatory disease involving joint and enthesis disease. Ultra-
sound (US) has demonstrated its useful tool for the diagnosis of PsA and monitoring of inflammatory lesions in PsA. Our pur-
pose is to conduct a study using US to evidence inflammatory changes in the joint and in the entheses in patients with active
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PsA (aPsA) who started Apremilast in clinical practice. Main objective was to obtain a 20% reduction in the US index (UIC) at
12 months.

Methods: Phase IV, multicenter, prospective and open-label clinical trial conducted in 9 centres from 2018 to 2021. All
patients signed the informed consent. Approval by the ethical committee was obtained, code PSA-PI-006421. PsA patients
(≥ 2 swollen joints), and ≥ 2 joint US synovitis and ≥ 1 US enthesitis at screening were recruited. 52 weeks follow up (base-
line, and 1, 6, 9, 12 months). US (joint, tendon & enthesis), clinic (SJC, TJC, LEI, PGA, PtGA), and biological parameters
(ESR & CRP) were registered at each visit. US scans were scored according to Ficjan et al (1). Also, an ungueal (nail plate
(NP) and subungueal thickness (ST)) US evaluation of 2nd, 3rd and 5th finger was done. We performed a descriptive analysis.
Qualitative variables as number and percentage, and quantitative variables as median and interquartile range (IQR) were
described. Confidence intervals were considered at 95%. The one-sample t-test was performed to determine whether the
reduction between [UIC] before and after the intervention was greater than the reference value of 20%.

A generalized linear mixed effect model was fitted with clinical parameters as the outcome and duration of follow-up as the
main covariate. Changes in clinical parameters over time were evaluated by means of the time slope. To consider the individ-
ual variability in clinical parameters, the model was adjusted for a random intercept effect.

Table 1. Demographic characteristics of patients and comorbidities by organ system CI, coefficient interval
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1. Ficjan A, Husic R, Gretler J, Lackner A, Graninger WB, Gutierrez M, et al. Ultrasound composite scores for the assess-
ment of inflammatory and structural pathologies in Psoriatic Arthritis (PsASon-Score). Arthritis Res Ther. 2014;16(1):1–13.

Results: 48 patients (3 excludes screening failure) screened and 46 included in follow up. 26 completed the 52 weeks study
and were used for analysis. Baseline characteristics are in table 1. Main objective was achieved, and reduction was high until

Table 2. Evolution of clinic, biological and ultrasound variables in 52 weeks follow up in aPsA patients treated with Apremilast. PGA, physician
global assessment; PtGA, patient global assessment; LEI, Leeds enthesitis index; SJC, swollen joint count; TJC, tender joint count, CRP, c reac-
tive protein; ESR; erythrosedimentation rate
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40%. All, clinical and US variables (joint, tendon & enthesis), were significantly reduced after 12 months of follow-up (table 2).
ESR and CRP did not change at follow up. Secondary objective, 50% of reduction was not achieved. A reduction in NP
lesion, and slight relation between lesion, and high ST and ST with onychopathy was seen but didn’t achieve statistical sig-
nificance (reduced sample size). 75 adverse events (AE) in 33 patients were register during study, only 1 was consider severe
(SAE). Reasons for withdrawal were: 6 patients AE, 8 no efficacy, and 6 other reasons (loss of follow-up, withdrawal of
consent).

Conclusion: Apremilast is a safe, well tolerated, and useful treatment in different patterns of PsA (joint, enthesis) demon-
strated by an image ultrasonography score. Ultrasound can identify nail disease in PsA patients.

Disclosure: J. de Agustin, None; G. Añez, Amgen; d. reina, Amgen; S. Heredia, Amgen; F. Ramirez Garcia, Amgen;
A. Cuervo, Amgen; J. Rodriguez, Amgen; C. Moragues, Amgen; P. Moya, Amgen; M. Moreno, Amgen;M. Arévalo,
Amgen; M. Pujol, Amgen; G. Salvador, Amgen; N. Busquets, Amgen; a. Ponce, Amgen; A. Laiz Alonso, Amgen;
M. Pascual Pastor, Amgen.
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Active PsA: Pooled 16-Week Results from Phase 3 Randomized, Placebo-
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2Nuffield Department of Orthopaedics, Rheumatology and Musculoskeletal Sciences, University of Oxford, Oxford, UK,
Oxford, England, United Kingdom, 3Amsterdam University Medical Center, Meerssen, Netherlands, 4Institute of
Infection, Immunity and Inflammation, College of Medical, Veterinary and Life Sciences, University of Glasgow, Glasgow,
Scotland, United Kingdom, 5Allergy, Immunology and Rheumatology Division, University of Rochester Medical School,
Canandaigua, NY, 6Hokkaido University, Sapporo, Japan, 7Rheumatology University Hospital & Fraunhofer Institute
Translational Medicine and Pharmacology, Goethe-University Frankfurt, Frankfurt Am Main, Germany, 8Toronto
Western Hospital, Schroeder Arthritis Institute, Toronto, ON, Canada, 9Sorbonne Université, Paris, France, 10School of
Medicine, Griffith University, Sunshine Coast, Australia, 11UCB Pharma, Slough, United Kingdom, 12UCB Pharma,
Raleigh, NC, USA, Raleigh, NC, 13UCB Pharma, Brussels, Belgium, 14Department of Dermatology, The Icahn School of
Medicine at Mount Sinai, New York, NY
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Background/Purpose: Psoriatic arthritis (PsA) is a disease with multiple manifestations; it is important that the efficacy of
new interventions is assessed by composite endpoints across the spectrum of the disease.1 Bimekizumab (BKZ), a mono-
clonal IgG1 antibody that selectively inhibits IL-17F in addition to IL-17A, has shown efficacy, tolerability, and clinical
improvement up to 16 weeks (wks) in patients (pts) with active PsA in the phase 3 BE OPTIMAL and BE COMPLETE
studies.2,3 To assess the efficacy of BKZ treatment vs placebo (PBO) on disease activity using composite outcome mea-
sures in pts with active PsA using pooled data.
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Methods: BE OPTIMAL (NCT03895203) and BE COMPLETE (NCT03896581) are phase 3 studies assessing BKZ in pts
with PsA who are biologic DMARD (bDMARD)-naïve or had inadequate response to TNF inhibitors (TNFi-IR), respectively.
Primary endpoint in both studies: proportion of pts with ACR50 response at Wk 16. In BE OPTIMAL (N=852), randomization
was 3:2:1 to receive subcutaneous (sc) BKZ 160 mg every four wks (Q4W), PBO, or reference arm (sc adalimumab 40 mg
Q2W). In BE COMPLETE (N=400), pts were randomized 2:1 to sc BKZ 160 mg Q4W or PBO. We present pooled and indi-
vidual study data for BKZ and PBO treatment arms for composite endpoints at Wk 16: minimal and very low disease activity
(MDA, VLDA), Disease Activity in Psoriatic Arthritis (DAPSA), Psoriatic Arthritis Disease Activity Score (PASDAS), and
ACR50+Psoriasis Area and Severity Index (PASI)100. Non-responder and worst-category imputation (NRI, WCI) were used
to account for missing data.

Results: A total of 1,073/1,112 (96.5%) pts randomized to BKZ or PBO completed Wk 16 of BE OPTIMAL and BE COM-
PLETE. Baseline characteristics were generally comparable between treatment groups and studies. At Wk 16 (pooled), a
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higher proportion of BKZ-treated pts achieved MDA and VLDA vs PBO‑treated pts (MDA, BKZ: 312 [44.7%], PBO:
45 [10.9%]; Figure; VLDA, BKZ: 99 [14.2%], PBO: 6 [1.4%]). A higher proportion of BKZ-treated pts than PBO achieved
low disease activity (LDA) and remission at Wk 16 as measured by DAPSA (LDA, BKZ: 258 [37.0%], PBO: 46 [11.1%];
remission, BKZ: 71 [10.2%], PBO: 5 [1.2%]). Pooled analysis of the composite outcomes PASDAS and ACR50+PASI100
showed that numerically higher proportions of BKZ- vs PBO-treated patients achieved stringent disease activity thresholds;
consistent results were observed between each study showing that biologic experienced patients responded as well as bio-
logic naïve patients (Table).

Conclusion: Numerically higher portions of BKZ-treated patients achieved clinically relevant disease activity thresh-
olds compared with PBO in a pooled population at Wk 16 across a series of composite efficacy endpoints covering dif-
ferent domains of PsA. Results were similar between studies, suggesting that BKZ treatment leads to improvements in
overall disease activity irrespective of prior bDMARD use.References. 1. Gladman DD. Rheum Dis Clin North Am
2015;41(4):569–79; 2. McInnes IB. Ann Rheum Dis 2022;81:206–7; 3. Merola JF. Ann Rheum Dis 2022;81:167–8

Disclosure: P. Mease, AbbVie, Amgen, Janssen, Novartis, Pfizer Inc, UCB, Sun Pharma, Eli Lilly, Bristol-Myers
Squibb(BMS), Celgene, Genentech; L. Coates, AbbVie, Amgen, Boehringer-Ingelheim, Bristol-Myers Squibb (BMS),
Eli Lilly, Gilead, Galapagos, Janssen, Medac, Novartis, Pfizer, UCB, Celgene, Biogen, Moonlake, GlaxoSmithKlein
(GSK); R. Landewé, Abbott, Amgen, AstraZeneca, BMS, GSK, Novartis, Merck, Pfizer, Schering-Plough, UCB
Pharma; I. McInnes, Bristol-Myers Squibb (BMS), Janssen, Novartis, UCB, Pfizer, AbbVie, Celgene, AstraZeneca,
Boehringer Ingelheim, EveloBio, LEO, Lilly; C. Ritchlin, UCB, AbbVie, Eli Lilly, Pfizer Inc, Novartis, Janssen, Bristol-
Myers Squibb; T. Atsumi, Alexion, Chugai Pharmaceutical, Daiichi Sankyo, Mitsubishi Tanabe Pharma, Otsuka Phar-
maceutical, Pfizer, Teijin Pharma, AbbVie, Bristol-Myers Squibb (BMS), Eisai, Eli Lilly Japan, Kyowa Kirin, Novartis,
Taiho Pharmaceutical, Takeda Pharmaceutical, UCB Pharma, AstraZeneca, Medical and Biological Laboratories,
Boehringer-Ingelheim, Ono Pharmaceutical, Gilead Sciences, Inc., Astellas Pharma; F. Behrens, AbbVie, Boehringer
Ingelheim, Celgene, Chugai, Eli Lilly, Genzyme, Janssen, MSD, Novartis, Pfizer, Roche, Sanofi, Bristol-Myers
Squibb(BMS), Galapagos, Gilead, UCB, Affibody, MoonLake, GlaxoSmithKlein(GSK); D. Gladman, AbbVie, Amgen,
Eli Lilly, Janssen, Gilead, Novartis, Pfizer, Bristol-Myers Squibb(BMS), Galapagos, UCB Pharma, Celgene;
L. Gossec, Amgen, Lilly, Pfizer, Sandoz, UCB Pharma, AbbVie, Bristol Myers Squibb, Gilead, Janssen, Novartis, Sam-
sung Bioepis, Sanofi-Aventis, Galapagos, GlaxoSmithKlein (GSK), Celltrion, MSD; P. Nash, AbbVie, Eli Lilly, Janssen,
Gilead, Bristol-Myers Squibb (BMS), Celgene; B. Ink, UCB Pharma, GlaxoSmithKlein(GSK); D. Assudani, UCB
Pharma; R. Bajracharya, UCB Pharma; J. Coarse, UCB Pharma; A. Prickett, GlaxoSmithKlein (GSK), UCB Pharma;
A. Gottlieb, Amgen, AnaptsysBio, Avortres Therapeutics, Bristol-Myers Squibb (BMS), Boehringer-Ingelheim, Derma-
vant, Eli Lilly, Janssen, Novartis, Pfizer, Sanofi, Sun Pharmaceuticals Industries, UCB Pharma, Xbiotech, Ortho.
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Musculoskeletal Sciences, University of Oxford, Oxford, UK, Oxford, England, United Kingdom, 3SwedishMedical Center/
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Background/Purpose: Examine the association between achieving increasingly stringent clinical disease control criteria
and patient-centric measures of physical function and pain in patients with PsA, using data from BE OPTIMAL and BE
COMPLETE.

Methods: BE OPTIMAL (NCT03895203) and BE COMPLETE (NCT03896581) were phase 3 studies of bimekizumab (BKZ)
in patients with active PsA who were bDMARD-naïve or had inadequate response to a tumor necrosis factor inhibitor (TNFi-

4195



IR), respectively; BE OPTIMAL included an additional adalimumab reference arm. In this post hoc analysis, all patients who
reached specified disease control criteria (ACR: < 20% improvement from baseline, ≥20%–< 50%, ≥50%–< 70%, ≥70%;
minimal Disease Activity (MDA): non-MDA, MDA; Disease Activity in Psoriatic Arthritis (DAPSA): high disease activity
(HDA), moderate disease activity (MoDA), low disease activity/remission (LDA/REM); Psoriasis Area and Severity Index
(PASI): < 50% improvement from baseline, ≥50%–< 75%, ≥75%–< 90%, ≥90%) at Wk 16 were pooled regardless of treat-
ment arm, by study. Associations between achievement of these specified disease control criteria and improvements in
patient-reported measures of physical function (Health Assessment Questionnaire Disability Index [HAQ-DI]: scored from
0 [best] to 3 [worst]) and pain (Patient’s Assessment of Arthritis Pain (PtAAP): 0 [best] to 100 [worst]) were assessed; it
should be noted that some aspects of these clinical disease control criteria relate to aspects of HAQ-DI and PtAAP.
Observed case data reported.

Results: The majority of patients completed Wk 16 of each study (bDMARD-naïve: 821/852 [96.4%]; TNFi-IR: 388/400
[97.0%]). Patients achieving higher ACR response thresholds demonstrated sequentially greater mean (95% CI) improve-
ments from baseline in HAQ-DI (bDMARD-naïve: < ACR20: −0.02 [−0.06, 0.02], ACR20–< ACR50: −0.22 [−0.28, −0.15],
ACR50–< ACR70: −0.42 [−0.49, −0.35], ACR70: −0.53 [−0.60, −0.45]; TNFi-IR: −0.08 [−0.14, −0.01], −0.32 [−0.40,
−0.24], −0.39 [−0.49, −0.29], −0.69 [−0.79, −0.58]; Figure 1A) and PtAAP scores (bDMARD-naïve: < ACR20: −0.1 [−2.3,
2.0], ACR20–< ACR50: −21.1 [−24.0, −18.1], ACR50–< ACR70: −33.8 [−37.6, −30.0], ACR70: −48.5 [−52.1, −44.9];
TNFi-IR: −2.7 [−5.9, 0.5], −23.9 [−28.2, −19.5], −37.4 [−43.0, −31.8], −50.5 [−56.3, −44.8]; Figure 1B) in both studies. Sim-
ilar results were seen with MDA and DAPSA (Figure 1). Patients achieving ≥PASI50 also exhibited greater improvements
versus the < PASI50 group in both studies (Figure 1).

Conclusion: Patients with active PsA who achieved increasingly stringent disease control criteria at Wk 16, as evaluated by
clinicians, reported greater improvements in their HAQ-DI (physical function) and PtAAP (pain) scores, regardless of whether
they were bDMARD-naïve (BE OPTIMAL) or TNFi-IR (BE COMPLETE).

Disclosure: J. Walsh, AbbVie, Amgen, Lilly, Novartis, Pfizer, UCB, Celgene, Janssen, Merck; L. Coates, AbbVie,
Amgen, Boehringer-Ingelheim, Bristol-Myers Squibb (BMS), Eli Lilly, Gilead, Galapagos, Janssen, Medac, Novartis,
Pfizer, UCB, Celgene, Biogen, Moonlake, GlaxoSmithKlein (GSK); P. Mease, AbbVie, Amgen, Janssen, Novartis, Pfizer
Inc, UCB, Sun Pharma, Eli Lilly, Bristol-Myers Squibb(BMS), Celgene, Genentech; J. Merola, Novartis, Pfizer, Sun
Pharma, UCB Pharma, Bristol-Myers Squibb(BMS), AbbVie, Dermavant, Eli Lilly, Janssen, Arena, Biogen; P. Nash,
AbbVie, Eli Lilly, Janssen, Gilead, Bristol-Myers Squibb (BMS), Celgene; A. Ogdie, AbbVie, Amgen, Novartis, Pfizer
Inc, Bristol-Myers Squibb, Celgene, Janssen, CorEvitas, Gilead Sciences, Eli Lilly, GlaxoSmithKline, Happify Health,
UCB; W. Tillett, AbbVie, Amgen, Eli Lilly, Janssen, MSD, Novartis, Pfizer, UCB; P. Gisondi, AbbVie, Abiogen, Almirall,
Celgene, Eli Lilly, Janssen, LEO Pharma, Merck/MSD, Novartis, Otsuka, Pfizer, Pierre Fabre, Sanofi, UCB Pharma;
B. Ink, UCB Pharma, GlaxoSmithKlein(GSK); D. Assudani, UCB Pharma; R. Bajracharya, UCB Pharma;
J. Lambert, UCB Pharma; V. Taieb, UCB Pharma; D. Willems, UCB Pharma; L. Erik, AbbVie/Abbott, Amgen, Biogen,
Bristol-Myers Squibb(BMS), Eli Lilly, Gilead, Janssen, Merck/MSD, Novartis, Novo Nordisk, Pfizer, UCB Pharma.
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Background/Purpose: Patients with psoriatic arthritis (PsA) have identified fatigue and pain as important features relevant
to their burden of disease.1 Bimekizumab (BKZ), a monoclonal IgG1 antibody that selectively inhibits IL-17F in addition to
IL-17A, has demonstrated improvements in patient-reported symptoms up to 3 years in a phase 2b study.2 This analysis
aimed to assess the impact of BKZ treatment vs placebo (PBO) on the clinically relevant symptoms of patient‑reported
fatigue and pain in patients with active PsA who are biologic DMARD (bDMARD)-naïve or had inadequate response to 1–2
TNF inhibitors (TNFi-IR), using pooled data from BE OPTIMAL and BE COMPLETE.

Methods: BE OPTIMAL (NCT03895203) and BE COMPLETE (NCT03896581) are phase 3 trials assessing BKZ in patients
with PsA who are bDMARD-naïve or TNFi-IR, respectively. Both trials had a 16-week (wk) double-blind and placebo‑con-
trolled phase, allowing data to be pooled across the trials. Patients in BE OPTIMAL were randomized 3:2:1 to subcutaneous
(sc) BKZ 160 mg every 4 wks (Q4W), PBO, or sc adalimumab (reference arm) 40 mg every 2 weeks (Q2W); and in BE COM-
PLETE 2:1 to sc BKZ 160 mg Q4W or PBO. We present pooled and individual study data to Wk 16 for BKZ and PBO treat-
ment arms. Functional Assessment of Chronic Illness Therapy-Fatigue subscale Minimum Clinically Important Difference
(FACIT-Fatigue MCID; ≥4-point improvement from baseline) and clinically important improvements (≥30/50/70%) in
Patient’s Assessment of Arthritis Pain (PtAAP) are reported.3 Non-responder and multiple imputation (NRI, MI) were used
for missing binary and continuous variables, respectively.

Results: A total of 1,073/1,112 (96.5%) patients randomized to BKZ or PBO completed Wk 16 in BE OPTIMAL and BE
COMPLETE.

At Wk 16 (pooled), BKZ demonstrated numerically greater and clinically meaningful improvements in patient-reported fatigue
and pain compared with PBO (FACIT-Fatigue MCID: 336/633 [53.1%] BKZ vs 138/380 [36.3%] PBO; PtAAP 50: 346/698
[49.6%] BKZ vs 72/414 [17.4%] PBO; Figure). BKZ-treated patients showed greater improvements in patient-reported
fatigue and pain compared with PBO in the pooled population as well as the individual trial populations, meaning that results
were similar between bDMARD-naïve and TNFi-IR patients (Table).
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Conclusion: Bimekizumab treatment resulted in clinically meaningful improvements in patient-reported fatigue
(FACIT-Fatigue) and pain (PtAAP) in approximately half of patients with active PsA who are bDMARD-naïve or TNFi-
IR. Improvements were similar between bDMARD-naïve and TNFi-IR patients, suggesting that BKZ treatment leads
to similar improvements in the patient-reported symptoms of fatigue and pain irrespective of prior TNFi treatment.Ref-
erences: 1. Ogdie A. RMD Open 2020; 6(3):e001321; 2. Gossec L. Arthritis Rheumatol. 2021;73(suppl 10;1350); 3.
Dworkin RH. J. Pain 2008; 9(2):105–21.
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Background/Purpose:Guselkumab (GUS) is a fully human monoclonal antibody that selectively binds to the p19 subunit of
interleukin-23, inhibiting its function. GUS has been shown to have a favorable safety profile across Phase 2 and 3 studies
conducted in adults with moderate to severe plaque psoriasis (PsO) and with active psoriatic arthritis (PsA). In this integrated
analysis, safety data from 11 Phase 2/3 studies of GUS, including 7 in PsO (X-PLORE, VOYAGE 1, VOYAGE 2, NAVIGATE,
ORION, ECLIPSE, Japanese registration) and 4 in PsA (Phase 2, DISCOVER-1, DISCOVER-2, COSMOS), were pooled to
comprehensively evaluate the safety experience with GUS in a large population of patients with psoriatic disease.

Methods: GUS was generally administered as 100 mg subcutaneous injections at Week (W) 0, W4, then every 8 weeks
(Q8W) in PsO studies (additional doses included in X-PLORE; see Tables‡) and at W0, W4, then Q4W or Q8W in PsA stud-
ies. Patients randomized to placebo (PBO) crossed over to GUSQ8W atW16 in 5 PsO studies (X-PLORE, VOYAGE 1, VOY-
AGE 2, ORION, Japan registration) and to GUS Q4W or Q8W at W24 in PsA studies. Safety data were summarized for the
PBO-controlled period (W0-W16 in PsO; W0-W24 in PsA) and through the end of the reporting period (up to 5 years in PsO;
up to 2 years in PsA). Incidence rates of key safety events were integrated post hoc, adjusted for duration of follow-up, and
reported per 100 patient-years (PY).

Results: During the PBO-controlled periods, 1061 patients received PBO (395 PY) and 2257 received GUS (856 PY).
Through the end of the reporting periods, 4399 GUS-treated patients (PsO: 2891; PsA: 1508) contributed 10787 PY of
follow-up (PsO: 8662 PY; PsA: 2125 PY). In PsO and PsA studies, pooled incidence rates of overall adverse events (AEs)
were similar between GUS- and PBO-treated patients (Table 1). Rates of serious AEs (SAEs), AEs leading to study agent dis-
continuation, serious infections, malignancy, and major adverse cardiovascular events (MACE) were low and generally
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similar between GUS- and PBO-treated patients (Table 1). The rates of safety events evaluated remained consistent through
the end of the reporting period for GUS-treated patients (Table 2). No cases of Crohn’s disease or ulcerative colitis were
reported in GUS-treated patients. No serum sickness-like or anaphylactic reactions related to GUS were reported. No
opportunistic infections were reported in any GUS-treated PsO patients. Three cases of opportunistic infection were
reported in pooled PsA studies (0.14/100 PY; all post-W52 in DISCOVER-2). No cases of active tuberculosis were reported
across all studies.

Conclusion: In the most comprehensive analysis of GUS safety to date, evaluating ~4400 patients with psoriatic disease fol-
lowed for up to 5 years of treatment (10787 PY of exposure), GUS demonstrated a favorable and consistent safety profile
compared with previous reports. Safety event rates in GUS-treated patients were similar to those observed with PBO and
remained stable throughout the long-term follow-up.

Disclosure: B. Strober, AbbVie, Almirall, Amgen, Boehringer Ingelheim, Bristol Myers Squibb, Janssen, Eli Lilly, Meiji
Seika Pharma, Novartis, Pfizer, UCB Pharma, Sun Pharma, Regeneron, Dermira, Leo Pharma, Inc, Arcutis, Arena, Aris-
tea Therapeutics, Dermavant, Equillium, Mindera Health, Ortho Dermatologics, Sanofi-Genzyme, CorEvitas (formerly
Corrona) Psoriasis Registry, Cara Therapeutics, Journal of Psoriasis and Psoriatic Arthritis, Alumis; L. Coates, AbbVie,
Amgen, Boehringer-Ingelheim, Bristol-Myers Squibb (BMS), Eli Lilly, Gilead, Galapagos, Janssen, Medac, Novartis,
Pfizer, UCB, Celgene, Biogen, Moonlake, GlaxoSmithKlein (GSK); J. Yu, Janssen Research & Development, LLC,
Johnson & Johnson; K. Rowland, Janssen Scientific Affairs, LLC, Johnson & Johnson; E. Leibowitz, Janssen Scien-
tific Affairs, LLC, Johnson & Johnson; M. Miller, Janssen Research & Development, LLC, Johnson & Johnson;
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LLC, Johnson & Johnson; Y. Wang, IQVIA, Janssen; D. Chan, Janssen Scientific Affairs, LLC, Johnson & Johnson;
S. Chakravarty, Janssen Scientific Affairs, LLC, Johnson & Johnson; Y. Yang, Janssen Pharmaceutical Companies,
Johnson & Johnson; M. Shawi, Janssen Pharmaceutical Companies of Johnson and Johnson; M. Lebwohl, Arcutis,
Boehringer Ingelheim, Bristol Myers Squibb, Verrica, AbbVie, Amgen, Eli Lilly, Janssen, Ortho Dermatologics, Pfizer,
UCB Pharma, Avotres Therapeutics, AnaptysBio, Aristea Therapeutics, BioMX, Cara Therapeutics, Castle Biosci-
ences, Dermavant, Evommune, Facilitatation of International Dermatology Education, Forte Biosciences, Foundation
for Research and Education in Dermatology, Hexima, Meiji Seika Pharma, Mindera Health, Regeneron, Seanergy,
Incyte, Arrive Technologies, Dr Reddy’s Laboratories, Evelo Biosciences, Helsinn Therapeutics, LEO Pharma, Mount
Sinai, CorEvitas (formerly Corrona); P. Rahman, Janssen, Novartis, AbbVie, Eli Lilly and Company, Pfizer.
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Background/Purpose: Tumor necrosis factor inhibitors (TNFi) are most often the first choice biologic treatment for patients
with psoriatic arthritis (PsA). When their discontinuation is needed, a switch to another TNFi or to another therapeutic class
may be considered. However, data supporting one approach over the other are lacking. Our objective was to assess the
long-term persistence of second-line biologics in PsA patients with prior TNFi exposure.

4202



Methods: This nationwide cohort study involved the administrative healthcare database of the French health insurance
scheme linked to the hospital discharge database (SNDS). We included all adults with PsA starting a second line of biologic,
after discontinuing a TNFi, during 2015-2020. Persistence was defined as the time from biologic initiation to discontinuation
and was estimated by the Kaplan-Meier method. Comparison of persistence by biologic class involved using Poisson
regression models with time divided into 6-month intervals.

Results: We included 2,975 patients: 1,580 (53%) initiating a second TNFi, 426 (14%) an interleukin (IL) 12/23i, and
969 (33%) an IL17i. Overall 1- and 3-year persistence rates were 42% and 17%, respectively (Figure 1). After adjustment,
IL17i (RRa 0.79, 95%CI 0.71-0.87) and IL12/23i (RRa 0.69, 95%CI 0.61-0.79) were associated with higher persistence than
TNFi. We found no difference between IL12/23i and IL17i (RRa 0.88, 95%CI 0.76-1.02).

Conclusion: Overall, this real-life study shows low persistence rates for all biologic at 3 years in second-line PsA patients
previously exposed to TNFi. However, those persistence rates were higher with IL17i or IL12/23i than with TNFi.

Disclosure: L. Pina Vegas, None; E. sbidian, None; P. Claudepierre, AbbVie/Abbott, MSD, UCB, Pfizer, Lilly, Novar-
tis, Janssen, Galapagos, Amegn, biogen.
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Raleigh, NC, USA, Raleigh, NC, 11UCB Pharma, Colombes, France, Irigny, France, 12Royal National Hospital for Rheumatic
Diseases, Bath, United Kingdom

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: (2108–2153) Spondyloarthritis Including PsA – Treatment Poster III: PsA
Session Type: Poster Session D
Session Time: 1:00PM–3:00PM

Background/Purpose: PsA imparts a substantial burden on patient health-related quality of life (HRQoL).1 Bimekizumab
(BKZ), a monoclonal IgG1 antibody that selectively inhibits IL-17F in addition to IL-17A, has shown efficacy and tolerability
up to 16 weeks (wks) in patients (pts) with active PsA in the phase 3 BE OPTIMAL and BE COMPLETE studies.2,3

This analysis aimed to assess impact of BKZ treatment vs placebo (PBO) on HRQoL in pts with active PsA that are biologic
DMARD (bDMARD)-naïve or had inadequate response to TNF inhibitors (TNFi-IR).
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Methods: BE OPTIMAL (NCT03895203) and BE COMPLETE (NCT03896581) are phase 3 studies of BKZ in bDMARD-
naïve or TNFi-IR pts with PsA, respectively. In BE OPTIMAL, 852 pts were randomized 3:2:1 to subcutaneous (sc) BKZ
160 mg every 4 wks (Q4W), placebo (PBO), or a reference arm (sc adalimumab 40 mg every 2 wks); in BE COMPLETE,
400 pts were randomized 2:1 to sc BKZ 160mg Q4W or PBO. Primary endpoint in both studies was ACR50 at Wk 16. Mea-
sures of function, HRQoL, and utility (pt preference attached to health status)4 included, but were not limited to, Health
Assessment Questionnaire Disability Index (HAQ‑DI) (pts with minimal clinically important difference [MCID, ≥0.35 reduction
from baseline (BL)], normative state [score ≤0.5],5,6 and change from BL [CfB]), Short-Form 36-Item Health Survey (SF‑36)
Physical Component Summary (PCS), PsAQoL, and EuroQol 5-Dimensions 3-Level visual analog scale (EQ-5D-3L VAS).
Non‑responder/multiple imputation (NRI, MI) were used for missing binary/continuous variables.

Results: A total of 1,073/1,112 (96.5%) pts randomized to BKZ or PBO completed Wk 16 in BE OPTIMAL and BE COM-
PLETE. Patient demographics and BL function, HRQoL, and utility scores were generally comparable between PBO and
BKZ arms within and across trials (Table).2,3 At Wk 16 (pooled), BKZ-treated pts showed greater improvements in physical
function vs PBO‑treated pts, including for key outcomes HAQ-DI MCID (BKZ: 53.0%, PBO: 28.7%) and HAQ-DI ≤0.5 (BKZ:
57.0%, PBO: 37.0%) (Figure), as well as for CfB in norm-based SF‑36 PCS (Table). BKZ-treated pts also showed greater
improvements at Wk 16 in HRQoL (PsAQoL CfB; BKZ: –2.1, PBO: –0.2) and utility (EQ-5D-3L VAS CfB; BKZ: +11.5, PBO:
+1.7) (Table). BKZ results were similar between bDMARD-naïve and TNFi-IR pts in BE OPTIMAL and BE COMPLETE,
respectively (Table).

Conclusion: BKZ treatment resulted in clinically meaningful improvements in measures of HRQoL, physical function,
and utility compared with PBO in pts with active PsA. Across measures, results were consistent between bDMARD-
naïve and TNFi-IR pts.References: 1.Gudu T. Expert Rev Clin Immunol 2018;14(5):405–17; 2.McInnes IB. Ann Rheum
Dis 2022;81:206–7; 3. Merola JF. Ann Rheum Dis 2022;81:167–8; 4. Bakker CH. Patient Educ Couns 1993;20(2–
3):145–52; 5. Krishnan E. Arthritis Rheum 2004;50(3):953–90; 6. Keystone EC. J Rheumatol 2013;40(9):1487–97.
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Background/Purpose: There are an increasing number of biological and targeted DMARDs in PsA. However, challenges
around treatment selection remain, given the few head-to-head studies directly comparing their clinical efficacy (1)(2). In
such situations, network meta-analysis (NMA) can be useful. This study aims to compare the efficacy of biologics and tar-
geted synthetic therapies for patients with active PsA at the end of the induction period (12–24 weeks) and provide a ranking
of these treatments based on their performance in skin and joints.

Methods: A systematic literature review was conducted until April 2022. Only studies reporting American College of Rheu-
matology 20% (ACR 20) response and Psoriasis Area Severity Index 90% (PASI 90) response were included. Bayesian
random-effects NMA was performed to combine the direct and indirect evidence from randomized controlled trials (RCTs)
of bDMARDs and tsDMARDs reporting joint outcomes by using ACR 20 and skin outcomes using PASI 90. NMA was con-
ducted by Stata 17 MP software using odds ratio (OR) with 95% credible interval (CrI) to assess the clinical effectiveness.
The surface Under Cumulative Ranking curve (SUCRA) was used to analyze the relative efficacy ranking of different
treatments.

Results:We included 30 RCTs that enrolled 13,137 patients with PsA. There were 630 comparisons of 36 interventions, out
of which 69 were direct comparisons. Compared with placebo, all interventions achieved ACR20 response rate, except for
secukinumab 75mg and brepocitinib 10mg. Regarding PASI90, all the interventions showed an improvement compared to
placebo except for brepocitinib 10mg and brepocitinib 30mg (table 1).

The SUCRA indicated that IV golimumab 2mg/kg, golimumab 100mg, IV infliximab 5mg/kg, golimumab 50mg, and bimeki-
zumab 160mg had the highest probability of achieving ACR20. Regarding PASI90, the SUCRA indicated that IV infliximab
5mg/kg, golimumab 50mg, bimekizumab 160mg, golimumab 100mg, and bimekizumab 160mg LD had the highest prob-
ability of achieving the best outcome (table 1).

The ranking probability based on the SUCRA indicated that the therapies with the highest probability of achieving both
ACR20 and PASI90 response rates were IV infliximab and golimumab, followed by bimekizumab 160mg and bimekizumab
160mg LD (Figure 1). Therapies were arbitrarily classified into subgroups according to their performance above or below the
mean rank (Figure 2).

Conclusion: In this NMA, infliximab and golimumab demonstrated favorable efficacy achieving both ACR 20 and PASI 90 in
patients with PsA. The selection of therapies for patients with PsA could be guided depending on the prevailing disease
manifestation.
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Table 1. Odds ratio, 95% credible intervals and ranking of bDMARDs and tsDMARDS vs placebo.
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Figure 1. Hierarchy of bDMARDs and tsDMARDS by mean rank of ACR20 and PASI90. Best possible outcome achieved by therapies on the right
top corner and worst outcome achieved by therapies on lower left corner.
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Background/Purpose: A better understanding of the immunological differences between psoriatic arthritis (PsA) patients
(pts) who are tumor necrosis factor inhibitor (TNFi)-naïve and who have inadequate response to TNFi (TNFi-IR) may guide
treatment choices. In DISCOVER-1, benefit of the IL-23p19 subunit inhibitor guselkumab (GUS) every-four-weeks (Q4W)
and Q8W over placebo (PBO) in improving PsA signs and symptoms was seen in adults with active PsA.1 The Phase 3b
COSMOS study of GUS Q8W vs PBO in TNFi-IR PsA pts corroborated these findings.2 We assessed baseline
(BL) molecular differences between TNFi-naïve and TNFi-IR PsA pts and investigated GUS pharmacodynamic effect on
cytokine expression over time in these cohorts.

Methods: Serum samples collected from consenting biomarker substudy pts in DISCOVER-11 (TNFi-naïve [n=101] and
TNFi-IR [n=17]), DISCOVER-23 (TNFi-naïve [n=150]), and COSMOS2 (TNFi-IR [n=76]) were analyzed for selected serum
cytokine levels. TNFi-IR pts in this post-hoc analysis had active PsA and discontinued 1-2 TNFi due to inadequate efficacy;
these pts required a TNFi-specific washout period prior to starting GUS. Pharmacodynamic effect of GUS Q8W on cytokine
levels was assessed. Differential BL cytokine expression, associations between BL cytokine levels and clinical response
(Psoriasis [PsO] Area and Severity Index 75% improvement from BL [PASI75] and American College of Rheumatology
20% improvement [ACR20]), and GUS effect on cytokine levels were analyzed with a General linear model and Spearman
linear regression.

Results: BL pt demographics, disease characteristics, and conventional synthetic disease-modifying antirheumatic drug
(csDMARD) use were comparable between TNFi-naïve (DISCOVER-1 and DISCOVER-2, N=251) and TNFi-IR
(DISCOVER-1 and COSMOS, N=93) pts, with differences in mean PASI score (8.9 v 12.5), swollen joint count (SJC) (11.7
v 10.3), PsA duration (5.8 v 9.8 years), and PsO duration (16.7 v 20.4 years; Table). BL serum IL-22 and TNFα levels for
pooled treatment groups were higher in TNFi-IR than TNFi‑naïve pts (p< 0.05). At W24, GUS reduced IL-22, IL-17A, IL-
17F, IL-6, C-reactive protein (CRP), and serum amyloid A protein to similar levels in both cohorts (p< 0.05; Figure). W24
PASI75 responders in GUS arm had higher BL IL-17F levels in both cohorts (p< 0.05) and higher IL-22 levels in TNFi-IR
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pts only (p< 0.05). A trend of upregulated BL IL-22 expression in W24 ACR20 responders was seen for TNFi-IR pts treated
with GUS (p=0.07).

Conclusion: Elevated BL IL-22 expression and association between BL IL-22 levels andW24 PASI75 response, and aW24
trend for an association between upregulated BL IL-22 and ACR20 response, in TNFi-IR pts seen in this exploratory analysis
may suggest increased involvement of the IL-23 pathway in TNFi-IR pts. GUS showed comparable and significant pharma-
codynamic effects for TNFi-naïve and TNFi-IR pts, consistent with observed clinical responses.

References:

1Deodhar A, et al. Lancet. 2020;395:1115-25
2Coates LC, et al. Ann Rheum Dis. 2021;80:140-13Mease P, et al. Lancet. 2020;395:1126-36
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Background/Purpose: Risankizumab (RZB) is a monoclonal antibody that specifically inhibits interleukin 23.

Methods: KEEPsAKE-1 and -2, double-blind, phase 3 trials, evaluated the efficacy of RZB versus placebo (PBO) for the
treatment of adult patients with active psoriatic arthritis (PsA). Patients were randomized (1:1) to receive subcutaneous
RZB 150 mg or PBO at weeks 0, 4, and 16. The open label extension began at Week 24 with all patients receiving RZB
150 mg every 12 weeks thereafter. Achievement of Minimal Disease Activity (MDA), its components, and achievement of
Disease Activity in PsA Low Disease Activity and Remission (DAPSA LDA+REM, [DAPSA score ≤14]) are reported using
non-responder imputation.

Results:MDA achievement at Week 52 in KEEPsAKE-1 was 37.9% for patients originally randomized to RZB and 27.4% for
patients originally randomized to PBO. In KEEPsAKE-2, MDA achievement was 27.2% and 33.8% for patients originally ran-
domized to RZB and PBO, respectively. Achievement of MDA and its components are presented in Figure 1. In
KEEPsAKE-1, at Week 52 59.2% of patients originally randomized to RZB and 51.4% of patients originally randomized to
PBO achieved DAPSA LDA+REM. At Week 52 in KEEPsAKE-2, DAPSA LDA+REMwas achieved by 44.6% of patients orig-
inally randomized to RZB and 46.6% of patients originally randomized to PBO (Figure 1).

Conclusion: Patients treated with RZB demonstrate achievement of MDA, its components, and DAPSA LDA+REM at
Weeks 24 and 52.
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Background/Purpose: Psoriatic arthritis (PsA) is a progressive condition with chronic inflammation and joint destruction
impacting quality of life.1 Dactylitis and enthesitis are clinically relevant domains of PsA and identifiable upon clinical examina-
tion.2 Risankizumab (RZB) is a humanized immunoglobulin G1 monoclonal antibody that specifically inhibits IL-23 by binding
to its p19 subunit.1,3 The efficacy of RZB to achieve resolution of enthesitis and dactylitis was demonstrated in patients who
had an inadequate response or intolerance to ≥ 1 conventional synthetic disease-modifying antirheumatic drug (KEEPsAKE
1 and 2) and/or ≤ 2 biological therapies (KEEPsAKE 2).1,3 Here, we evaluated complete resolution of enthesitis, complete
resolution of dactylitis, or composite resolution of both manifestations in patients with active PsA.

Methods: Study design and primary results of KEEPsAKE 1 (NCT03675308) and KEEPsAKE 2 (NCT03671148) have been
previously reported.1,3 Briefly, patients were randomized to receive RZB 150 mg or placebo (PBO) subcutaneously at weeks
0, 4, and 16; starting at week 24, all patients received open-label RZB 150 mg. Patients with enthesitis (Leeds Enthesitis
Index [LEI] > 0), dactylitis (Leeds Dactylitis Index [LDI] > 0), or both manifestations (LEI and LDI > 0) at baseline were included
in this integrated post hoc analysis. The proportion of patients achieving resolution of enthesitis (LEI = 0), dactylitis (LDI = 0),
or both (LEI and LDI = 0) at weeks 24 and 52 and median time to resolution were evaluated.

Results: Of the 1407 patients evaluated, approximately 63%, 28%, and 20% of patients had enthesitis, dactylitis, and both
enthesitis/dactylitis at baseline, respectively. The proportion of patients achieving resolution of enthesitis (LEI = 0), dactylitis
(LDI = 0), and both enthesitis/dactylitis (LEI and LDI = 0) are described in the Table. At week 24, higher response rates were
observed for RZB vs PBO for resolution of enthesitis (LEI = 0), dactylitis (LDI = 0), and both enthesitis and dactylitis (LEI and
LDI = 0) (differences of 13.9% [P < .001], 16.9% [P < .001], and 13.3% [P < .05], respectively). Median (95% CI) time to first
resolution of enthesitis (LEI = 0) was shorter (hazard ratio [HR] = 1.2; P < .05) for RZB (23 [16–24] weeks) vs PBO (24 [17–24]
weeks). Median (95% CI) time to first resolution of dactylitis (LDI = 0) was also shorter (HR = 1.4; P < .01) for RZB (12 [12–13]
weeks) vs PBO (16 [13–17] weeks). At week 52, 55% of patients treated with RZB achieved enthesitis resolution (LEI = 0),
76.1% achieved dactylitis resolution (LDI = 0), and 52.3% achieved resolution of both enthesitis and dactylitis (LEI
and LDI = 0).
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Conclusion: Treatment with RZB resulted in a higher proportion of patients achieving resolution of enthesitis, dactylitis, or
both manifestations compared with PBO at week 24. The improvements noted in these PsA domains were maintained
through week 52 with continued RZB treatment.
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Background/Purpose: Recent guidelines from the Group for Research and Assessment of Psoriasis and Psoriatic Arthritis
(GRAPPA) recommend that psoriatic arthritis (PsA) therapy achieve lowest possible disease activity across 6 key domains
and related conditions.1 In the DISCOVER-1&2 trials, guselkumab (GUS) significantly improved signs and symptoms of
PsA at Week (W) 24. We evaluated GUS efficacy through W100 of DISCOVER-2 across GRAPPA-recommended PsA
domains (peripheral arthritis, skin, dactylitis, enthesitis, axial disease) and related conditions of inflammatory bowel disease
(IBD) and uveitis (nails not evaluated).

Methods: Enrolled adults had active PsA, were naïve to biologics/Janus kinase (JAK) inhibitors, and had ≥5 swollen and ≥5
tender joints and C-reactive protein (CRP) ≥0.6 mg/dL. Randomized (1:1:1) patients received GUS 100 mg every 4 weeks
(Q4W); GUS 100 mg at W0, W4, then Q8W; or placebo (PBO); PBO patients crossed over to GUS 100 mg Q4W at W24.
Outcomes selected aligned with GRAPPA-recommended domains/conditions: overall disease activity (Psoriatic Arthritis
Disease Activity Score [PASDAS], Minimal Disease Activity [MDA]), peripheral arthritis (changes in Disease Activity Index
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for Psoriatic Arthritis [DAPSA] and clinical DAPSA [cDAPSA]), skin (Psoriasis Area and Severity Index [PASI], Investigator’s
Global Assessment [IGA] of psoriasis), dactylitis (Dactylitis Severity Score [DSS]), enthesitis (Leeds Enthesitis Index [LEI]),
axial disease (spinal pain) and IBD/uveitis (adverse events [AEs]). Among 493 GUS-randomized patients, change from base-
line (BL) through W100 in continuous outcomes were analyzed by Repeated Measures Generalized Linear Mixed Effects
Models adjusting for respective BL score and GUS regimen. Achievement of therapeutic endpoints was summarized by
descriptive statistics using nonresponder imputation (NRI) for missing categorical data.

Results: Approximately 90% of GUS-randomized patients completed treatment at W100. For continuous outcomes,
improvements over time in key PsA domains extended through W100 of GUS (Figure). Therapeutic endpoint response rates
also increased incrementally through W100 (Table). Mean improvements and response rates were consistent across key
domains with no significant difference between GUS regimens. For related conditions in GUS patients, 1 patient with IBD
and 4 with uveitis were reported at BL and had AE of exacerbation through W100. No patient developed IBD through
W100 (vs 1 PBO patient through W24); 1 GUS patient had AE of iridocyclitis through W100 (vs 1 PBO patient throughW24).

Conclusion: In DISCOVER-2 bio-naïve PsA patients, both GUS regimens provided continued improvements in key
GRAPPA-recommended domains of PsA through up to 2 years of treatment.
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Background/Purpose: In the phase 3 DISCOVER (D)-1 and D-2 studies, guselkumab (GUS) significantly improved joint
symptoms, skin disease, enthesitis, dactylitis, physical function, and quality of life at Week (W)24 in patients (pts) with psori-
atic arthritis (PsA).1,2 Clinical responses across these disease domains were maintained or increased with GUS at W52,3,4

regardless of baseline (BL) pt demographics, disease characteristics, or conventional synthetic disease-modifying antirheu-
matic drug (csDMARD) use.5 Durable efficacy with GUS through W100 across multiple disease domains was observed.6

This study assessed both BL predictors of, and by BL pt subgroups, GUS efficacy across PsA disease domains through
W100 of D-2.
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Methods: Biologic-naïve pts with active PsA despite standard therapies in D-2 (swollen joint count [SJC] ≥5 & tender joint
count [TJC] ≥5, C-reactive protein [CRP] ≥0.6 mg/dL) were randomized 1:1:1 to GUS 100 mg every 4 weeks (Q4W); GUS
100 mg at W0, W4, then Q8W; or placebo (PBO).2 GUS effects on joint, skin, enthesitis, dactylitis, spinal pain, and disease
severity endpoints (change in Disease Activity in PsA [DAPSA], SJC, and TJC scores; Psoriasis [PsO] Area Severity Index
[PASI] score [among pts with BL IGA ≥2 and body surface area [BSA] with PsO ≥3%]; Leeds enthesitis index [LEI] score;
dactylitis score; spinal pain score; and PsA Disease Activity Score [PASDAS], respectively) at W100 were evaluated for
GUS-randomized pts. A multivariate linear model adjusting for BL pt characteristics assessed associations between BL pre-
dictors and changes in DAPSA, PASI, and LEI scores from BL to W100, and least squares mean changes and 95% confi-
dence intervals in all continuous endpoints from BL to W100 within subgroups of pts defined by BL sex, body mass
index, PsA duration, SJC, TJC, CRP, %BSA, PASI score, and csDMARD use.

Results: 442 (90%) GUS-randomized pts completed study treatment through W100.6 Among the BL predictors of long-
term GUS efficacy assessed, only PsA duration (p=0.032), SJC (p< 0.001), and TJC (p< 0.001) were significant predictors
of long-term (BL to W100) DAPSA score change; %BSA (p=0.002), PASI score (p< 0.001), SJC (p=0.008), and csDMARD
use (p=0.014) were significant predictors of long-term PASI score change; and none significantly predicted long-term LEI
score change among pooled GUS pts (Fig). However, statistically significant improvements from BL to W100 in DAPSA,
PASI, and LEI scores were observed across all BL strata in pooled GUS Q4W+Q8W pts (Fig, all p< 0.001) and within each
dosing group. Similar improvements were observed for other continuous endpoints assessed (change in PASDAS, SJC,
TJC, spinal pain, and dactylitis score).

Conclusion: GUS significantly improved PsA signs and symptoms through W100 across all BL pt subgroups including pts
with highly active disease regardless of dosing regimen.
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Background/Purpose: Psoriatic arthritis (PsA) is a progressive, joint-degenerative inflammatory disease with cartilage
destruction, bone erosion and growth, and synovitis. Extracellular matrix (ECM) remodeling is also observed in skin lesions
in PsA patients (pts). Guselkumab (GUS), an interleukin-23p19-subunit monoclonal antibody, demonstrated robust efficacy
compared with placebo in pts with active PsA in two Phase-3 studies, DISCOVER-1 & DISCOVER-21,2. GUS also reduced
serum ECM biomarkers shown to be elevated in PsA pts3.

The purpose of this study is to identify treatment responders among PsA pts receiving GUS, using serum biomarkers of col-
lagen formation, degradation, and vimentin degradation.
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Methods: Available baseline serum ECM biomarker data from patients who consented to participate in the 2-year
DISCOVER-2 trial (NCT0315828) were included in the post hoc analysis. Biomarkers of collagen formation (PRO-C2,
PRO-C3, PRO-C4, PRO-C6), degradation (C1M, C2M, C6M), and citrullinated and degraded vimentin (VICM) were mea-
sured by immunoassays. Baseline ECM biomarker levels from all available pts were log-transformed and standardized by
mean centering and scaling by the standard deviation prior to K-means clustering. In GUS-treated pts, between-cluster
comparisons for major demographic and clinical parameters were performed using Mann-Whitney or chi-squared tests.
Relationships between observed clinical response (ACR20, ACR50, PASI100) at W24, W52, and W100 and baseline levels
of biomarkers were investigated. Analysis of PASI response was performed in pts with baseline body surface area (BSA)
≥3% and Investigator’s Global Assessment of psoriasis (IGA) score ≥2.

Results: Two distinct clusters were identified using baseline serum ECM biomarkers from all pts (Figure 1). Pts in Cluster
1 generally had lower levels of ECM biomarkers than did those in Cluster 2. In GUS-treated pts, those in Cluster 2 had higher
(all p< 0.05) baseline PASI score (median 7.3 vs 5.1), swollen joint count (12.0 vs 10.0), CRP (2.0 vs 1.0 mg/dL), and PsA-
modified vdH-S score (26.5 vs 13.0). Relative to pts in Cluster 1, GUS-treated pts in Cluster 2 showed a greater ACR20
response rate at W24 (72% vs 57%, p=0.039) and W52 (80% vs 66%, p=0.037) and a greater ACR50 response rate at
W100 (64% vs 47%, p=0.031), indicating pts with high levels of these biomarkers were more likely achieve an ACR
response. For pts with at least mild skin disease at baseline (BSA≥3% and IGA≥2), those in Cluster 1 demonstrated a higher
PASI100 response rate at W100 than pts in Cluster 2 (71% vs 54%, p=0.046).

Conclusion: Pts with higher levels of baseline ECMbiomarkers (Cluster 2) that correspond with greater peripheral joint inflamma-
tion demonstrated higher ACR20 and ACR50 response rates when treated with GUS, while pts with lower levels of these ECM
biomarkers (Cluster 1) demonstrated higher rates of complete skin clearance (PASI100). These findings may provide a step
towards pt stratification and precision medicine for guiding the use of biologic immunomodulatory treatments in pts with PsA.
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Background/Purpose: Apremilast is a targeted synthetic disease-modifying anti-rheumatic drug (tsDMARD) approved for
psoriatic arthritis (PsA). Few clinical studies assessing treatment regimens in PsA have focused on patients with early dis-
ease. The current APROACH study investigated the impact of apremilast in biologic-naïve patients with early peripheral PsA.

Methods: This was a nationwide, non-interventional, multicenter, 52-week prospective cohort study in biologic-naïve
patients with early (start of first ever treatment < 12 months prior to recruitment), peripheral PsA, who started apremilast after
an inadequate response/intolerance to a initial conventional synthetic (cs)DMARD treatment (< 12 months total treatment
duration). Data were collected through routine clinical assessment, patient self-report, and medical records at enrollment,
and at 16, 24, and 52 weeks after apremilast initiation. Non-responder imputation was applied for missing data.

Results: A total of 167 eligible consecutively enrolled patients (mean age: 52.5 years) with a median PsA duration of
11.2 months were enrolled between 15-Apr-2019 and 06-Jul-2020. All patients had previously received (cs)DMARDs and
52.1% received apremilast in combination with a csDMARD. The median [interquartile range (IQR)] exposure to apremilast
during the study observation period was 12.0 (8.2-12.2) months; 119 patients attended the Week 52 visit, while 48 prema-
turely withdrew from the study, due to apremilast discontinuation (34/48), loss to follow-up (12/48), and COVID-19 restric-
tions (2/48). Table 1 shows the characteristics of the overall population and patients completing 52 weeks of observation.
At baseline, the median (IQR) clinical disease activity in psoriatic arthritis (cDAPSA) score was 22.0 (16.0-29.0), with
86.8% of the patients having at least moderate (29.3% high) disease activity; 87.4% of evaluable patients had skin psoriasis,
37.7% nail psoriasis, 30.7% enthesitis, and 12.4% dactylitis. At 16, 24, and 52 weeks, the median cDAPSA score
decreased to 14, 10, and 6, respectively. Among evaluable patients 9%, 15.1%, and 37.9% achieved remission
(cDAPSA< 4) while 40.7%, 49.6%, and 40.5% attained low disease activity (cDAPSA< 14) at the respected time points.
Complete resolution of skin psoriasis was achieved by 26.7%, nail psoriasis by 26.8%, enthesitis by 55.6%, and dactylitis
by 50.0% of patients. The adverse drug reaction rate was 13.8%, including only 1 serious adverse event (major depression,
that resolved by the end of the observation period). 11 patients (6.6%) discontinued apremilast due to adverse events.
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Conclusion: The APROACH real-life study shows that ~40% of patients (bio-naïve, csDMARD-non-responders/intol-
erant) with early PsA achieved remission of their peripheral arthritis after 52 weeks of apremilast treatment. The rest
of the different manifestations of the psoriatic disease also improved significantly while the drug’s safety profile was
consistent with previous reports. These real-life data highlight the value of early therapy with apremilast in biologic-
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Background/Purpose: Guselkumab (GUS), a human monoclonal antibody targeting the interleukin-23p19 subunit, dem-
onstrated joint and skin efficacy in patients with active psoriatic arthritis (PsA) in the Phase III DISCOVER-1/-2 trials.1,2 Min-
imal disease activity (MDA), a multi-domain composite outcome, is a clinically relevant measure of therapeutic response in
PsA.3 However, response dynamics and the effect of individual domains on achieving MDA are not well understood. The
purpose of this analysis was to characterize response patterns in MDA domains over time and identify potential baseline
(BL) response predictors using machine learning.

Methods: Data from bio-naïve patients with active PsA receiving GUS 100 mg every 4 or 8 weeks were pooled across
DISCOVER-1/-2. Eligibility criteria are described elsewhere.1,2 Unsupervised machine learning using the time-series k-
means clustering algorithm was performed to identify clusters according to MDA domain responses over 52 weeks. Individ-
ual MDA domain thresholds were swollen joint count (SJC), tender joint count (TJC), Psoriasis Area and Severity Index
(PASI), and Leeds Enthesitis Index (LEI) each ≤1; patient global assessment (PtGA) visual analogue scale (VAS) ≤20; patient
pain VAS ≤15; and Health Assessment Questionnaire-Disability Index (HAQ-DI) ≤0.5. BL characteristics were described for
each cluster (Table 1). Missing data were not imputed.

Results: This analysis included 571 of 669 patients receiving GUS and identified four distinct response clusters (C1–4;
Table 1). Mean age and body mass index (BMI) were similar across clusters; C3 had a lower proportion of female patients.
Relative to C3, a high burden of BL disease was observed in C4 across clinical measures and patient-reported outcomes
(PROs), and across PROs only in C2. Through Week 52, MDA response rates were highest in C3 and lowest in C4, yet all
clusters showed continuous improvement in mean values across all MDA domains (Figure 1). In C3, all individual domain
thresholds were rapidly reached. C1, 2, and 4 met the PASI threshold and showed a substantial reduction in SJC, while
other domains varied. In C1 and 2, improvement in clinical measures paralleled that of C3; however, PROs appeared to take
longer to resolve. Responses were slowest in C4, though improvements were substantial given the high BL disease burden.
Improvement in pain, PtGA, and HAQ-DI occurred earlier in C1 than C2.

Conclusion: Machine learning identified four clusters of GUS-treated patients with PsA based on differing response pat-
terns in individual MDA domains. Response types may differ due to BL disease burden, especially in patients with higher
pain, PtGA, and functional disability scores. These results offer an innovative, complementary approach to identifying
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treatment response patterns across diverse clusters of bio-naïve patients with active PsA, which may facilitate clinical
decision-making.
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Background/Purpose: Deucravacitinib (DEUC) is a novel, oral, selective, allosteric tyrosine kinase 2 (TYK2) inhibitor with a
unique mechanism of action distinct from Janus kinase (JAK) 1/2/3 inhibitors. DEUC mediates signaling of key cytokines in
PsA and psoriasis (PsO). DEUC was well tolerated and efficacious vs placebo (PBO) in a phase 2 trial in patients with PsA,1

and vs PBO or apremilast in 2 phase 3 PsO trials.2 The current analysis, conducted using data from the first 16 weeks (PBO-
controlled phase) of the phase 2 PsA trial and pooled data from the 2 phase 3 PsO trials, assessed the effects of DEUC on
multiple laboratory parameters, which are known to change on treatment with JAK 1/2/3 inhibitors.
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Methods: The phase 2 double-blind PsA trial randomized patients (n = 203) 1:1:1 to PBO, DEUC 6 mg once daily (QD), or
12 mg QD. The phase 3 double-blind PsO trials, POETYK PSO-1 and POETYK PSO-2, randomized patients (n = 666 and
1020, respectively) 1:2:1 to PBO, DEUC 6 mg QD, or apremilast 30 mg twice daily. Changes from baseline in hematologic
(neutrophils, lymphocytes, platelets, hemoglobin) and chemistry (cholesterol, triglycerides, alanine aminotransferase [ALT],
aspartate aminotransferase [AST], and creatine phosphokinase [CPK]) parameters were evaluated. Shifts in Common Ter-
minology Criteria for Adverse Events (CTCAE; version 5.0) severity grades ≥ 3 of laboratory abnormalities were assessed.

Results: In the PsA trial, 65% of patients were on concomitant conventional synthetic DMARDs (csDMARDs) and 54.7% of
patients were on methotrexate. The vast majority of patients continued to have laboratory parameters within normal range
throughout the 3 trials in PsO and PsA. No clinically meaningful changes from baseline were observed in any hematology,
chemistry, or lipid laboratory parameters in patients treated with DEUC, PBO, or apremilast. Rates of CTCAE grades
3 and 4 were rare (≤ 1 patient) and similar across DEUC-, PBO-, and apremilast-treated patients for the following parame-
ters: lymphocytes, neutrophils, platelets, hemoglobin, AST, ALT, and cholesterol (Table). Shifts to CTCAE grades ≥ 3 in tri-
glycerides and CPK were infrequent and generally comparable across treatment arms.

Conclusion: DEUC treatment did not result in clinically meaningful mean changes from baseline in laboratory parameters
over 16 weeks in the PBO-controlled portion of the phase 2 trial in PsA, despite two-thirds of patients receiving concomitant
csDMARDs, and in 2 large phase 3 trials in PsO. Effects on hematological, hepatic, CPK, and cholesterol laboratory param-
eters characteristic of JAK 1/2/3 inhibitors were generally not observed over 16 weeks of DEUC exposure at doses up to
12 mg QD and in the presence of background csDMARDs.
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Background/Purpose: Deucravacitinib (DEUC) is a novel, oral, selective TYK2 inhibitor with a unique allosteric mechanism
of action that has demonstrated efficacy in patients with psoriasis1 and PsA.2 TYK2 mediates signaling of select immune
cytokines, eg, IL-23, IL-12, and Type I IFN, whereas the related Janus kinases (JAK) 1/2/3 mediate signaling of a wider array
of cytokines and mediators involved in inflammatory, developmental, metabolic, and hematopoietic pathways. DEUC
reduced inflammatory markers associated with skin and joint manifestations but did not result in laboratory abnormalities
associated with inhibition of JAK 1/2/3 in a PsA trial.3 The objective of this study was to identify baseline biomarkers that pre-
dict response to DEUC in patients with PsA in the phase 2 trial.

Methods: The double-blind phase 2 trial (NCT03881059) enrolled 203 patients with PsA randomized 1:1:1 to placebo (PBO),
DEUC 6mg once daily (QD), or 12 mg QD.2 Molecular profiling of serum samples collected at baseline and throughout the study
were performed by immunoassays. Clinical response at week 16 was measured by ≥ 20% improvement from baseline in ACR
Improvement Criteria (ACR 20) and ≥ 75% improvement from baseline in Psoriasis Area and Severity Index (PASI 75) scores.

Results: Biomarkers of the IL-23/Th17 pathway, including IL-17A, IL-17–induced β-defensin 2 (BD2), and IL-19, were asso-
ciated with higher PASI but not Psoriatic Arthritis Disease Activity Scores overall at baseline. PASI 75 responders at week
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16 in the DEUC 12 mg QD treatment group had higher baseline levels of IL-17A and IL-19 compared with nonresponders. In
contrast, PASI 75 responders in PBO-treated patients had lower baseline expression of IL-17A, BD2, and IL-19 compared
with nonresponders. In patients treated with DEUC 12 mg QD, greater reductions in BD2 were observed in PASI
75 responders compared with nonresponders. When patients were dichotomized by median baseline biomarker level,
higher clinical responses in both PASI 75 and ACR 20 were achieved in those with higher baseline overall biomarker levels
in the DEUC-treated groups compared with the PBO group. Higher baseline expression of IL-17A, IL-19, and BD2 enriched
PASI 75 and ACR 20 responses in patients treated with DEUC (both doses combined) compared with PBO; low-biomarker
populations still manifested clinical responses, although not significant (Figure).

Conclusion: Although all PsA patient groups treated with DEUC benefited, those with higher expression of baseline serum
IL-23 pathway biomarkers were more likely to benefit in their joint and skin manifestations with DEUC treatment compared
with PBO. The potential value of IL-23-pathway markers in predicting higher responses to DEUC should be further explored
in larger trials. These results reinforce the value of TYK2 inhibition in patients with IL-23–mediated diseases.
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Background/Purpose: Tyrosine kinase 2 (TYK2) is an intracellular kinase that mediates signalling of key cytokines (eg, IL-23
and Type I IFN) involved in the pathogenesis of immune-mediated diseases including plaque psoriasis and PsA.
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Deucravacitinib is an oral, selective, allosteric TYK2 inhibitor that achieves high selectivity by uniquely binding to the regula-
tory domain of the enzyme, rather than to the more conserved active domain. Deucravacitinib showed superior efficacy
compared with placebo at 16 weeks in a phase 2 trial in patients with PsA.1 The efficacy and tolerability of deucravacitinib
in patients with moderate to severe psoriasis were previously demonstrated in 2 pivotal, phase 3, double-blind trials, POE-
TYK PSO-1 and PSO-2.2 The long-term efficacy and safety of deucravacitinib were assessed in patients with psoriasis
enrolled in the phase 3, double-blind POETYK PSO-1 and PSO-2 trials and the open-label long-term extension (LTE) trial.

Methods: The 52-week PSO-1 and PSO-2 trials (NCT03624127 and NCT03611751) randomized patients with moderate
to severe plaque psoriasis 2:1:1 to deucravacitinib 6 mg once daily, placebo, or apremilast 30 mg twice daily. Patients com-
pleting PSO-1 or PSO-2 could then enroll in the LTE trial (NCT04036435) and receive open-label deucravacitinib 6 mg once
daily. All 3 trials overlapped with the COVID-19 pandemic. Efficacy outcomes are reported for patients (n = 1221) who
received ≥1 dose of deucravacitinib in the LTE using a modified nonresponder imputation approach. Safety data are
reported for patients who received ≥ 1 dose of deucravacitinib during the controlled weeks 0–52 period (n = 1364; 969.0
person-years [PY]) and during the cumulative PSO-1/PSO-2 and LTE period (n = 1519; 2482.0 PY).

Results: Demographic and disease characteristics were balanced across treatment groups; mean age at disease onset
was 28.6 years, mean disease duration was 18.9 years at last visit of the parent trials, and 18.0% of patients had PsA at
baseline of the parent trials. At enrollment in the LTE trial, response rates for ≥ 75% reduction from baseline in Psoriasis Area
and Severity Index (PASI 75) and static Physician’s Global Assessment score of 0 or 1 (sPGA 0/1) were 71.3% and 56.3%,
respectively, and were maintained through LTE week 60 (PASI 75, 75.7%; sPGA 0/1, 57.1%). Exposure-adjusted incidence
rates per 100 PY were similar in the controlled (weeks 0–52) and cumulative (PSO-1, PSO-2, and LTE) trial periods for
adverse events (229.2 and 154.4, respectively), serious adverse events (5.7 and 6.1), discontinuations (4.4 and 2.8), deaths
(0.2 and 0.4), herpes zoster (0.9 and 0.7), malignancies (1.0 and 0.9), major adverse cardiovascular events (0.3 and 0.4), and
venous thromboembolism (0.1 and 0.1).

Conclusion: Deucravacitinib demonstrated persistent efficacy and consistent safety profiles in patients with psoriasis for up
to 2 years after initial randomization in the POETYK PSO‑1, PSO-2, and LTE trials.
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Background/Purpose: Tofacitinib is an oral Janus kinase inhibitor for the treatment of PsA.1,2 Using two mass spectrome-
try (MS)-based proteomic approaches (targeted multiple reaction monitoring [MRM] and unbiased discovery) for analysis of
baseline (BL) serum samples from patients (pts) with PsA receiving tofacitinib, adalimumab (ADA), or placebo (PBO),
181 candidate biomarker peptides were identified that may predict treatment response in PsA.3 We evaluated an updated,
quantitative MRM assay that incorporated the differentially expressed peptides previously found and assessed its ability to
predict treatment response.

Methods: Pts with PsA receiving tofacitinib 5 or 10 mg twice daily, ADA, or PBO in OPAL Broaden (NCT01877668)1 were
classed as responders (R) or non-R (NR) by Month 3 PsA Disease Activity Score (R: lowest score ≤ 3.2; NR: highest score
> 3.2). BL serum samples were analyzed via an updated targeted MS MRM assay, including peptides representing the pro-
teins previously identified as differentially expressed in R vs NR serum samples using MRM analysis of an in-house panel
(‘PAPRICA’) and unbiased discovery liquid chromatography-tandem MS (LC‑MS/MS). Peptide data quality was examined
manually; low signal:noise ratio (< 6) and/or poor peak shape identified those not meeting quality assessment. PAPRICA
data were normalized to (1) stable isotopically labeled (SIL) peptide spike-ins and (2) an endogenous peptide panel repre-
senting total serum protein abundance (TSPA). Univariate analyses (Student’s t-test with no multiplicity adjustment) and
multivariate machine learning Random Forest (RF) modeling4 were performed.

Results: In quality control, 40 peptides were removed due to low signal:noise ratio and/or poor peak shape. Univariate anal-
ysis identified 41 peptides (34 from PAPRICA; 7 from LC-MS/MS) differentially expressed (p £ 0.05) in R (N=47) vs NR
(N=49). In all, 21/9/13 peptides were differentially expressed in the tofacitinib/ADA/PBO groups (Fig 1a). The 41 peptides
mapped to 29 unique proteins (16/8/8 differentially expressed in the tofacitinib/ADA/PBO groups; Fig 1b). RF analysis gen-
erated models with a modest ability to predict treatment response; performance was broadly equivalent to PAPRICA3 (Fig
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2). These models, made up of 6/12/14 variables from the raw/SIL normalized/TSPA normalized datasets, mostly contained
peptides originally identified in PAPRICA; 2 peptides per model were identified in LC-MS/MS (Fig 3).

Conclusion: Analysis of an updated panel of candidate biomarkers for predicting treatment response in pts with PsA iden-
tified 41 differentially expressed peptides from 29 proteins associated with R vs NR to tofacitinib, ADA, or PBO. RF models
had a modest ability to predict BL treatment response. Further evaluation is ongoing to verify these candidate predictors of
response, and we will report how these proteins map to biologic processes, pathways, and networks.

1. Mease et al. N Engl J Med 2017; 377: 1537-50
2. Gladman et al. N Engl J Med 2017; 377: 1525-36
3. Waddington et al. Ann Rheum Dis 2022; 81 (S1): 840
4. Breiman. Mach Learn 2001; 45: 5-32

Study sponsored by Pfizer. Medical writing support was provided by J Bardos, CMC Connect, and funded by Pfizer.
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None; V. Chandran, AbbVie, AstraZeneca, Bristol-Myers Squibb, Eli Lilly, Janssen, Novartis, Amgen, Pfizer Inc,
UCB; L. Fallon, Pfizer Inc; D. Chapman, Pfizer Inc; R. Pollock, Pfizer Inc; S. Deng, Pfizer Inc; O. FitzGerald, Novartis,
UCB, Bristol-Myers Squibb(BMS), Pfizer Inc, Eli Lilly, AbbVie, Janssen; S. Pennington, None; P. Mease, AbbVie,
Amgen, Janssen, Novartis, Pfizer Inc, UCB, Sun Pharma, Eli Lilly, Bristol-Myers Squibb(BMS), Celgene, Genentech.

4234



Abstract Number: 2136

Deucravacitinib, an Oral, Selective Tyrosine Kinase 2 Inhibitor, in a Phase
2 Trial in Psoriatic Arthritis: Achievement of Minimal Disease Activity and
Its Components

Arthur Kavanaugh1, Laura Coates2, Joseph Merola3, Philip J Mease4, Miroslawa Nowak5, Subhashis Banerjee5, Lauren
Hippeli5 and Tom Lehman5, 1University of California San Diego, La Jolla, CA, 2Nuffield Department of Orthopaedics,
Rheumatology and Musculoskeletal Sciences, University of Oxford, Oxford, UK, Oxford, England, United Kingdom,
3Brigham and Women’s Hospital, Harvard Medical School, Boston, MA, 4Swedish Medical Center/Providence St. Joseph
Health, Seattle, WA, 5Bristol Myers Squibb, Princeton, NJ

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: (2108–2153) Spondyloarthritis Including PsA – Treatment Poster III: PsA
Session Type: Poster Session D
Session Time: 1:00PM–3:00PM

Background/Purpose: Tyrosine kinase 2 (TYK2) is an intracellular kinase in the Janus kinase (JAK) family that mediates the
signaling of multiple cytokines, including those central to the immunopathogenesis of psoriatic arthritis (PsA), such as IL-23.
Deucravacitinib (DEUC) is a novel, oral, selective, allosteric inhibitor of TYK2 that acts by binding to the unique regulatory
domain on the enzyme. In a phase 2 trial in patients with active PsA, DEUC was significantly more efficacious than placebo
(PBO) after 16 weeks of treatment and was well tolerated.1 This post-hoc analysis further evaluated the effect of DEUC on
achievement of individual components of minimal disease activity (MDA) in patients through week 16 of the phase 2 PsA trial.

Methods: This double-blind, multicenter phase 2 trial (NCT03881059) enrolled patients (n=203) with a PsA diagnosis
≥6 months who fulfilled Classification Criteria for Psoriatic Arthritis at screening and had active joint disease (≥ 3 tender
and ≥ 3 swollen joints), high-sensitivity C-reactive protein ≥ 3 mg/L, and ≥ 1 plaque psoriasis lesion (≥ 2 cm). Eligible patients
had failed or were intolerant to ≥ 1 NSAID, conventional synthetic DMARD, and/or 1 tumor necrosis factor inhibitor (≤ 30%).
Patients were randomized 1:1:1 to receive PBO, DEUC 6 mg once daily (QD), or DEUC 12 mg QD. The percentage of
patients achieving MDA (5/7: tender joint count [TJC] ≤ 1, swollen joint count [SJC] ≤ 1, tender entheseal points [TEP] ≤ 1,
Patient Global Assessment of Disease Activity [PtGA] ≤ 20, Patient Global Assessment of Pain [Pain] ≤ 15, Health Assess-
ment Questionnaire-Disability Index [HAQ-DI] ≤ 0.5, and Psoriasis Area and Severity Index [PASI] ≤ 1 or body surface area
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[BSA] ≤ 3%) as well as proportions of patients achieving each of the MDA components in all patients, MDA responders, and
nonresponders were assessed through week 16.

Results: Of 203 patients randomized, 180 (89%) completed 16 weeks of treatment (PBO, 58/66 [88%]; DEUC 6 mg QD,
63/70 [90%]; DEUC 12 mg QD, 59/67 [88%]). Demographic and baseline disease characteristics were generally similar
across groups. Although no patient had met 5 of 7 criteria required for achieving MDA at baseline, several individual compo-
nents of MDA were met at baseline, most frequently TEP ≤ 1 (PBO, 57.6%; DEUC 6 mg QD, 64.3%; DEUC 12 mg QD,
65.7%). After 16 weeks of treatment, 7.6%, 22.9%, and 23.9% of patients in the PBO, DEUC 6 mg QD, and DEUC
12 mg QD groups, respectively, achieved MDA response. Treatment with DEUC was associated with a numerically greater
mean reduction from baseline in all MDA components versus PBO over 16 weeks of treatment in all patients. At week
16, more patients receiving DEUC versus PBO achieved the threshold for each of the MDA components (Figure).

Conclusion: After 16 weeks of treatment, patients receiving DEUC achieved a higher rate of MDA response compared with
patients receiving PBO.

More patients receiving DEUC achieved each of the MDA components compared with patients receiving PBO.

Reference1. Mease PJ, et al. Efficacy and safety of selective TYK2 inhibitor, deucravacitinib, in a phase II trial in pso-
riatic arthritis. Ann Rheum Dis. 2022;81:815-822.

Disclosure: A. Kavanaugh, AbbVie, Amgen, Pfizer, Bristol-Myers Squibb(BMS), Centocor-Janssen, UCB, AstraZe-
neca, Roche; L. Coates, AbbVie, Amgen, Boehringer-Ingelheim, Bristol-Myers Squibb (BMS), Eli Lilly, Gilead, Galapa-
gos, Janssen, Medac, Novartis, Pfizer, UCB, Celgene, Biogen, Moonlake, GlaxoSmithKlein (GSK); J. Merola, Novartis,
Pfizer, Sun Pharma, UCB Pharma, Bristol-Myers Squibb(BMS), AbbVie, Dermavant, Eli Lilly, Janssen, Arena, Biogen;
P. Mease, AbbVie, Amgen, Janssen, Novartis, Pfizer Inc, UCB, Sun Pharma, Eli Lilly, Bristol-Myers Squibb(BMS), Cel-
gene, Genentech; M. Nowak, Bristol Myers Squibb; S. Banerjee, Bristol Myers Squibb; L. Hippeli, Bristol Myers
Squibb; T. Lehman, Bristol Myers Squibb.
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Background/Purpose: Evidence suggests that response to treatment in PsA may vary with patient (pt) characteristics,
such as sex.1 This post hoc analysis of the Phase 3 SELECT-PsA 1 trial (NCT03104400) evaluated responses to the Janus
kinase inhibitor upadacitinib (UPA) vs the TNF inhibitor adalimumab (ADA) at Weeks (Wks) 24 and 56 in selected pt
subgroups.

Methods: Pts in SELECT-PsA 1 were randomized 1:1:1:1 to UPA 15/30 mg once daily, ADA 40 mg every other wk, or pla-
cebo (PBO) followed by UPA 15/30 mg starting at Wk 24; treatment was double blinded until Wk 56.2 This subgroup anal-
ysis evaluated the efficacy of UPA 15 mg vs ADA based on pts’ ages (< 65 vs ≥65 years), sex (male [M] vs female [F]), BMI
(< 30 vs ≥30 kg/m2), time since diagnosis (< 2 vs ≥2 years), and symptom duration (< 9 vs ≥9 years) at baseline (BL). Out-
comes assessed included ≥20%/50%/70% improvement in ACR criteria (ACR20/50/70), ≥75%/90% improvement in Pso-
riasis Area and Severity Index (PASI75/90), and resolution of enthesitis, all at Wks 24 and 56; and change from BL in tender/
swollen joint count in 68/66 joints (TJC68/SJC66), Physicians’ and Pts’ Global Assessment of disease activity (PhGA and
PtGA), pts’ assessment of pain, high-sensitivity CRP (hsCRP), and Health Assessment Questionnaire Disability Index
(HAQ-DI) through Wk 56.

Results: ACR20/50/70 response rates at Wk 24 were significantly greater with UPA vs PBO across all subgroups evalu-
ated, but not across all subgroups with ADA vs PBO (Figure 1). For ACR20/50, treatment effect sizes differed by sex and
BMI, with greater differences seen in M vs F and in pts with lower (< 30 kg/m2) vs higher BMI. ACR20/50/70 response rates
at Wk 56 were either comparable or higher with UPA vs ADA in both sexes (Figure 2). Rates of resolution of enthesitis at Wk
56 were comparable between UPA vs ADA in both sexes, but tended to be higher in M vs F. Between-sex differences in Wk
56 PASI75/90 response rates were minimal with UPA, but notably higher rates were seen in M vs F treated with ADA, with
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significantly higher PASI75 response rates in F with UPA vs ADA. Changes from baseline in TJC68/SJC66 were gen-
erally comparable between sexes in both treatment groups (Figure 3). Mean hsCRP levels at BL were higher in M
(UPA, 13.5; ADA, 12.4) vs F (UPA, 9.0; ADA, 9.3), and generally greater mean changes in hsCRP from BL to Wk
56 were observed for M vs F within treatment groups. Generally greater mean changes were also observed in HAQ-
DI from BL to Wk 56 for M vs F within treatment groups. The same was true of PhGA and PtGA, albeit to a lesser
extent. Pts’ assessment of pain at BL was lower for M (UPA, 5.8; ADA, 5.4) vs F (UPA, 6.5; ADA, 6.5). Significantly
greater improvements from BL were seen at Wk 56 with UPA vs ADA in PhGA, PtGA, and HAQ-DI in F, and in PtGA,
pts’ assessment of pain, and hsCRP in M.

Conclusion:We observed sex-based differences in response to UPA vs ADA in pts with PsA. Significantly greater improve-
ments in ACR70, PtGA, pts’ assessment of pain, and hsCRP in M, and in ACR50/70, PASI75, PhGA, PtGA, and HAQ-DI
in F, were seen with UPA vs ADA at Wk 56.

References

1. Coates LC, et al. Lancet Rheumatol 2022;4:E262–73.
2. McInnes IB, et al. N Engl J Med 2021;384:1227–39.
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Background/Purpose: Interleukin-17A inhibitors (anti-IL17) have provided an additional treatment option in the manage-
ment of the psoriatic arthritis (PsA). This study aims to describe the patient profile, treatment patterns and persistence in
PsA patients treated with ixekizumab and secukinumab in a real-life setting.
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Table 1.- Demographic and clinical patient characteristics at baseline

Figure 1.- Anti-IL17 persistence, overall and by study cohorts over one year follow-up

4240



Methods: A multicenter retrospective study was conducted at 8 Spanish hospitals. Three cohorts of adult PsA patients,
newly initiating treatment with an anti-IL17 (secukinumab 150mg [SECU150], secukinumab 300mg [SECU300] or ixekizu-
mab [IXE]), between January-2019 and March-2020 were included. Data of patients exposed to anti-IL17 drugs and with
a follow-up visit available were collected until March-2021. Demographic and clinical characteristics, treatment patterns,
and persistence were analyzed descriptively. Continuous data were presented as mean (Standard Deviation (SD)) and cat-
egorical variables as frequencies with percentage. Persistence rates at 3/6/12 months were calculated.

Results: A total of 221 PsA patients were analysed (SECU150: 103 [46.6%], SECU300: 38 [17.2%] and IXE: 80 [36.2%]).
Patients in the SECU150 group presented higher proportion of moderate PsA and less peripheral joint counts. The highest
proportion of patients with enthesitis and active skin lessions due to psoriasis in the moment of the prescription was in the
SECU300 group. Patients in the IXE group showed longer time since PsA diagnosis, had more frequent comorbidities, joint
damage and psoriasis diagnosed (Table 1). 77.8% of patients were previously treated with csDMARDs in monotherapy and
72.9% with bDMARDs/tsDMARDs. The lowest proportion of patients with a prior bDMARDS/tsDMARDS use was observed
in the SECU150 group (58.3%), followed by SECU300 (68.4%) and the highest in the IXE group (93.8%). Mean number of
previous bDMARDS/tsDMARDS for SECU150, SECU300 and IXE groups were 1.6(1.0), 1.7 (0.9) and 2.4 (1.5), respectively.
Anti-IL17 persistence is shown in Figure 1. Most frequent reason for discontinuation was lack of effectiveness (13.8%).

Conclusion:Most of PsA patients treatedwith anti-IL17 in Spain had amoderate or high disease activity, high peripheral joint dam-
age and skin involvement and had received at least 1 previous bDMARDS/tsDMARDS. More than 80% of patients with one year
follow-up were persistent to anti-IL17 treatments, observing the highest rate with IXE, followed by SECU150 and SECU300.

Disclosure: B. JOVEN, Novartis, UCB, Janssen, Amgen, AbbVie/Abbott, Eli Lilly; C. Fito Manteca, None; E. Rubio,

None; E. Raya Álvarez, None; A. Pérez, None; R. Hern�andez, Novartis, Janssen, Pfizer, AbbVie/Abbott, Eli Lilly;
S. Manrique Arija, None; M. Núñez, Eli Lilly; S. Díaz, Eli Lilly; L. Trancho, Eli Lilly; S. Moyano, Eli Lilly; A. Lacetera,
None; N. Alfaro-Oliver, None; R. Garcia-Vicuña, Novartis, Sanofi, Merck/MSD, Bristol-Myers Squibb(BMS), Eli Lilly,
UCB, Janssen, Sandoz, Pfizer, Biogen.
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Background/Purpose: Guselkumab (GUS) is a human monoclonal antibody targeting the IL-23 p19 subunit. In the Phase
3b COSMOS trial (NCT03796858), GUS significantly improved disease signs/symptoms vs placebo (PBO) in patients (pts)
with psoriatic arthritis (PsA) and an inadequate response (IR) to TNF inhibitor (TNFi) therapy. The primary endpoint of Amer-
ican College of Rheumatology (ACR)20 response at Week (W)24 was achieved, with the benefit of GUS vs PBO consistent
across subgroups.1 In this post-hoc analysis, we evaluated if response to GUS across disease domains was maintained
through 1 year across various subgroups of these TNFi-IR PsA pts.

Methods: In COSMOS, adults with active PsA (swollen joint count [SJC] ≥ 3 and tender joint count [TJC] ≥ 3) with a lack of
efficacy/intolerance to 1–2 TNFi therapies were randomized (2:1) to GUS 100mg or PBO. Pts in the GUS group were treated
at W0, W4, then every 8 weeks (Q8W) to W44; those in the PBO group were treated at W0, W4, W12, and W20, with
planned crossover to GUS 100 mg at W24 followed by GUS at W28, W36, and W44. Pts with < 5% improvement from
baseline (BL) in SJC and TJC qualified for W16 early escape (EE); EE pts receiving GUS continued treatment, while pts
receiving PBO crossed over to GUS. In this analysis, efficacy of GUS in subgroups was evaluated at W24 and W48 via joint
(ACR20/50 response), skin (Psoriasis Area and Severity Index [PASI]100 response), and multi-domain (minimal disease
activity [MDA] response) outcome measures. Subgroups were defined by selected demographics, disease characteristics,
and ongoing medications at BL: sex, body mass index (BMI), SJC, TJC, PsA duration, % psoriatic body surface area
(BSA), and conventional synthetic disease-modifying antirheumatic drug (csDMARD) use. Odd ratios (ORs) and 95% confi-
dence intervals (CIs) based on Fisher’s exact test for GUS vs PBO are shown overall and for each subgroup at W24. No
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treatment comparison was performed after W24. Pts who discontinued and/or correctly met EE criteria before W24 were
imputed as nonresponders. Missing data were also imputed with no response through W48.

Results: Overall, 285 pts were randomized to GUS (n = 189) or PBO (n = 96). BL characteristics were generally similar
between treatment groups, although numeric differences were observed for the proportion of females, joint symptoms,
and skin involvement in GUS vs PBO pts (Table 1). At W16, 39 (21%) pts in the GUS group and 45 (47%) pts in the PBO
group were assigned to EE. In this analysis, joint, skin, and multi-domain response rates at W24 were numerically greater
in GUS vs PBO pts, with the benefit of GUS consistent across all subgroups of adequate sample size (Fig 1 [ACR20 and
ACR50] and Fig 2 [PASI100 and MDA]). Response rates with GUS were maintained, or in most cases numerically increased,
from W24 to W48, regardless of BL subgroup.

Conclusion: GUS 100 mg Q8W led to consistent improvements vs PBO in joint, skin, and multi-domain outcomes at W24
across subgroups of TNFi‑IR PsA pts defined by selected demographics, disease characteristics, and ongoing medications
at BL. Response to GUS was maintained or further improved through 1 year of treatment regardless of BL subgroup.1.
Coates LC et al. Ann Rheum Dis 2022;81:359–69
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Background/Purpose: Psoriatic arthritis (PsA) is a chronic systemic inflammatory musculoskeletal disease. The potential
relationship between PsA therapies and specific safety events such as major adverse cardiovascular events (MACE), malig-
nancy, thrombotic events, and serious opportunistic infections (SOIs) has the potential to limit long-term use. Apremilast
(APR), an oral phosphodiesterase-4 inhibitor, modulates pro-inflammatory and anti-inflammatory mediators, differentiating
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it from biologics and the class of JAK inhibitors. We report the integrated pooled safety data of APR in patients with PsA from
5 clinical studies with a focus on long-term adverse events (AEs) of special interest.

Methods: Data from 5 randomized, placebo (PBO)-controlled, phase 3 studies (PALACE1–4 and ACTIVE) in patients with
active PsA who met the Classification Criteria for Psoriatic Arthritis were pooled. The PBO-controlled phase lasted up to
24 weeks, after which all patients received APR for the remainder of the study with a total exposure up to 5 years. PBO data
presented are for the PBO-controlled phase. APR data are for the PBO-controlled period and APR exposure period, which
includes all patients’ data during their APR exposure period, regardless of when patients started APR treatment. Pooled
analysis assessments included the exposure-adjusted incidence rate (EAIR) per 100 person years (PY) for treatment-
emergent AEs (TEAEs) of special interest, including MACE, thrombotic events, malignancies, and SOIs.

Results: During the PBO-controlled period, 780 patients received PBO, 781 received APR, and 1179 received APR during
any period of study treatment. Overall APR exposure was 3270 PY; median exposure was 117 weeks. At baseline, mean
age was 50 years, 53.4% were women, and 95.6% were white. Mean body mass index was 30 kg/m2 and mean duration
of PsA was 6 years at baseline. Baseline demographics and disease characteristics were similar between APR- and PBO-
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treated patients. During the PBO-controlled period, EAIRs/100 PY of TEAEs were 212.9 (PBO) and 275.6 (APR) (Table).
Most TEAEs were mild to moderate in severity (serious TEAEs EAIRs: PBO 11.3/100 PY; APR 7.1/100 PY) and discontinu-
ation due to TEAEs was low (EAIRs: PBO 15.7/100 PY; APR 16.1/100 PY during the PBO-controlled period) (Table). No
deaths were reported in the PBO-controlled period. EAIRs per 100 PY for MACE and malignancy were higher for PBO than
for APR (Figure). Thrombotic events and SOI EAIRs were lower for PBO than APR based on a small number of cases (Fig-
ure). In the all APR exposure period, EAIR/100 PY of TEAEs was 114.8 and EAIRs/100 PY for serious TEAEs and discontin-
uations due to TEAEs were 6.6 and 4.1, respectively (Table). Five deaths, deemed unrelated to study drug, were reported in
the all APR exposure period (0.2 EAIR/100 PY).

Conclusion: In patients with active PsA, long-term use of APR did not signal potential risk of MACE or malignancy. EAIRs for
these events were lower with APR vs PBO for the PBO-controlled period. EAIR for thrombotic events and SOIs was low over
the 5-year treatment period. APR has an established long-term safety profile and is an important therapeutic option for
patients with PsA.
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gene, Centocor-Janssen, Pfizer, Roche, UCB.
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Background/Purpose: Power Doppler ultrasound (PDUS) allows the visualization of morphological and inflammatory
changes of the synovium. The ULTIMATE study (NCT02662985) was the first large, randomized, double-blind, placebo-
controlled multi-center PDUS Phase 3b study in psoriatic arthritis (PsA), which utilized the Global OMERACT-EULAR Syno-
vitis Score (GLOESS), a global ultrasound score, to demonstrate the responsiveness of PDUS to detect early, and
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continuous decrease in the synovitis score.1 However, the ultrasound assessment for GLOESS is time-consuming due to
the number of joints assessed. The aim of this analysis was to investigate how well various reduced joint sets predict
response to secukinumab, compared with the total number of joints included in the GLOESS.

Table 1. Joints included across three ultrasound-detected synovitis models, indicated by green shading

Figure 1. Trajectory of mean change from baseline to week 24 with the actual GLOESS vs. the three reduced joint set predicted models
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Methods: ULTIMATE was a 52-week study, with a 12-week double-blind, placebo-controlled period followed by 12-week
open-label treatment and 6-month extension period.1 In the ULTIMATE trial, GLOESS for the 24 paired joints was calcu-
lated, with a potential score ranging between 0 to 144. A Cluster Image Map was constructed to identify highly correlated
joint clusters, based on the change from baseline of the composite PDUS scores at joint level. A reduced set of joints was
selected based upon either a mathematical approach that used the correlation clusters along with the joint level variations
and the joint location (models 1 and 2), or a pragmatic joint set based on the most frequently involved joints in PsA in clinical
practice (model 3). This yielded three corresponding models for comparison. Linear models were developed with these
reduced joint sets as predictors, based on the data from 60% of patients randomly selected from the ULTIMATE study.
The remaining 40% were used for model validation and diagnostics.

Results: Three models were established with reduced joint sets (12–18 pairs). The joints included in each linear model are
summarized in Table 1. Figure 1 depicts the trajectory of the two mathematical models and the pragmatic model versus
the actual GLOESS in the secukinumab and the placebo-secukinumab groups assessed by change from baseline to Week
24. The reduced PDUS joint sets demonstrated similar changes from baseline to Week 24 as the full GLOESS score.

Conclusion: The 3-ultrasound reduced joint sets demonstrated similar responsiveness to secukinumab as the full GLOESS
score. Further studies are needed to confirm the validity and utility of the reduced joint set ultrasound scores in other PsA
cohorts.

Reference1. D’Agostino MA, et al. Rheumatology (Oxford) 2021;keab628
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Background/Purpose: Accurate assessment of psoriatic arthritis (PsA) disease activity in clinical practice requires a feasi-
ble, continuous, multidimensional composite instrument to assess key domains of this heterogeneous disease. While cur-
rently available composite tools used in PsA, including the Group for Research and Assessment of Psoriasis and Psoriatic
Arthritis Composite Exercise (GRACE) and the PsA Disease Activity Score (PASDAS), are useful in clinical trials, their com-
plexity and time required to complete limit their use in clinical practice.1 Abbreviated instruments, known as 3 visual analogue
scale (VAS) and 4VAS, have demonstrated good performance in an observational study, but further testing was recom-
mended.2 The purpose of this analysis is to explore the correlation between 3VAS or 4VAS and GRACE, PASDAS and mea-
sures of quality of life using data from COSMOS.

Methods: The Phase 3b COSMOS study assessed guselkumab (GUS) 100mg Q8W versus placebo (PBO) in tumor necro-
sis factor inhibitor (TNFi) inadequate response (IR, inadequate efficacy or intolerance) pts with active PsA.3 Pts who received
PBO crossed over to GUS at either Week (W) 16 (early escape [EE], n=45/96) or W24 (planned, n=51/96). Each domain of
the 3VAS (physician global, pt global, pt skin) and 4VAS (physician global, pt pain, pt joint, pt skin) was evaluated using a 0–
10 VAS (higher score=more active disease), and calculated mean scores were plotted over time in a pt-continuer population
(those with W0 andW48 data). Pearson correlation assessed relationships between observed values over time for 3VAS/4-
VAS versus GRACE, PASDAS, the Health Assessment Questionnaire-Disability Index (HAQ-DI), and the 36-item Short Form
Health Survey Physical Component Summary (SF-36 PCS) score.

Results: Data from 285 pts were examined (GUS, n=189; PBO, n=96). Substantial improvements ( >45%) were seen in
GRACE, PASDAS, 3VAS and 4VAS scores through W48 in GUS‑treated pts (Table), with separation from PBO as early
as W8 (Fig). Strong correlations between 3VAS/4VAS and GRACE (r=0.83–0.92)/PASDAS (r=0.72–0.85) were observed
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in GUS-randomized pts at each visit (Table). 3VAS/4VAS showed moderate correlation with HAQ-DI (r=0.45–0.63) and SF-
36 PCS (r=–0.40 to –0.65). Consistent results were observed in PBOàGUS pts.

Conclusion: In these TNFi-IR pts, GUS treatment led to substantial improvements in PsA disease activity through 1 year
using several composite indices. All indices, including the 3VAS/4VAS, allowed early discrimination between the GUS and
PBO cohorts. The strong correlation between 3VAS/4VAS and GRACE/PASDAS in this pt population is promising and high-
lights that abbreviated composite indices can provide an accurate assessment of disease activity that may, because of bet-
ter feasibility, lead to a wider use of such instruments and thus improve pt care. As a next step, thresholds for disease states
should be further evaluated.
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Background/Purpose: Managing pain, a predominant symptom of psoriatic arthritis (PsA), is a priority for patients and
healthcare providers. Upadacitinib (UPA), a Janus kinase (JAK) inhibitor, was effective vs placebo (PBO) in the SELECT-
PsA 1 study. The objective of this post-hoc analysis was to evaluate the efficacy of UPA, adalimumab (ADA), and PBO on
residual pain in patients with PsA who had attenuation of inflammation.

Methods: The SELECT-PsA 1 study enrolled adults with active PsA with prior inadequate response or intolerance to ≥1
non-biologic DMARD. Randomization arms included UPA 15 mg once daily (QD), ADA 40 mg every other week, and
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PBO. Subgroup assessment was conducted between patients with attenuation of inflammation vs remaining inflammation
at week 12 and week 24. Attenuation of inflammation was defined as swollen joint count based on 66 joints (SJC66) of
0 and CRP levels < 6 mg/L. Mean change from baseline in Patient’s Global Assessment (PGA) of pain at week 12 and week
24 as well as ≥30%, ≥50%, or ≥70% reduction from baseline to week 12 and week 24 in PGA of pain were assessed. For
continuous endpoints, analysis of covariance (ANCOVA) was performed at week 12 and 24 separately. The ANCOVA mod-
els included treatment and current DMARD use (yes/no) as fixed factors, and baseline value as covariate. For binary end-
points, as observed approach was used, and 95% CI for response rate and response rate difference was based on
normal approximation. Patients who received rescue therapy after week 16 were excluded from the week 24 analysis.

Results: Attenuation of inflammation at week 24 was reached by 169 (48.1%), 144 (42.0%), and 66 (24.5%) patients receiv-
ing UPA, ADA, and PBO, respectively. Some differences in baseline characteristics were observed between treatment
groups in the attenuation of inflammation group, especially in CRP levels (Table 1). Among these patients, mean (95% CI)
PGA of pain improved more for UPA (–3.8 [–4.2, –3.5]) and ADA (–3.6 [–3.9, –3.2]) vs PBO (–2.8 [–3.3, –2.3]) at week
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24 (Figure 1A). Absolute mean values for PGA dropped from 6.2 at baseline to 2.2 at week 24 with UPA (Figure 1B). For
≥30%, ≥50%, or ≥70% reduction in PGA of pain from baseline, response rates with UPA and ADA were higher than PBO
at weeks 12 and 24 (Figure 2). Among patients with remaining inflammation, a similar trend was observed across endpoints
at weeks 12 and 24.

Conclusion: After 24 weeks, nearly half of the patients treated with UPA had attenuation of inflammation. In these patients,
mean PGA of pain dropped from 6.2 at baseline to 2.2 at week 24, close to the ≤2.0 threshold representing when satisfac-
tion with health is not negatively affected by pain.1,2 Both UPA and ADA showed a higher response rate vs PBO. These
results suggest that both UPA and ADA are effective in reducing residual pain in PsA patients over 6 months.
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Background/Purpose: Janus Kinase (JAK)/Signal Transducers and Activator of Transcription (STAT) is not only involved in
IL23- signaling, but rather implemented into a broad range of cytokine pathways. So far, most data on the molecular impact
of JAK inhibition on immune cells were taken from isolated in vitro stimulation cells and. Specific changes in patients with PsA
before and after treatment with JAK inhibitors in vivo have not been addressed. In a longitudinal study, we provide first data
upon the effects of JAK inhibition upon circulating immune cells in a cohort of PsA patients.

Methods: 25 patients fulfilling the CASPAR classification criteria of PsA were included in the study. Peripheral blood mono-
nuclear cells (PBMCs) were purified from 25 patients before and after an average of 16 weeks of treatment with tofacitinib
(TOF). Clinical and laboratory parameters were collected, and disease activity score 28 (DAS28), disease activity in psoriatic
arthritis (DAPSA), minimal disease activity score (MDA) were calculated. Immune cell profiling was performed on PBMCs
before and after therapy by mass cytometry (CyTOF), addressing the major subtypes of IL17-producing cells (monocytes,
T cells, natural killer cells and innate lymphoid cells). Single cell RNA-seq (scRNA-seq) was additionally performed before
and after therapy to address the transcriptional profile of circulating immune cells.

Results: All patients had active PsA at the time of enrollment (DAS28 median 3.52, SD±0.8 and DAPSA median 20, SD
±6.1). The DAPSA score dropped to remission level in 20% of patients, while 40%, 32% and 8% ended to have low, mod-
erate and high disease activity, respectively. DAS28 showed similar distribution of responses. MDA was reached in 28% of
the patients. CyTOF analysis did not show significant changes in cell frequency before and after treatment nor did it relate to
DAPSA and DAS28 response. However, qualitative differences on transcriptional level were identified by scRNA-seq. Cell
prioritization analysis showed CD4+naïve T cells and CD14+monocytes as the immune cells mostly affected by JAK inhibi-
tion. Differential gene expression showed an increase of downregulated genes with a downregulated/upregulated ratio of
1.4 in the CD4+naïve T cells, whereas monocytes had a ratio of 0.9.
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Among the top dysregulated pathways in CD4+naïve T cells, we found a downregulation of genes involved in the Th17 dif-
ferentiation as well as tumor necrosis factor (TNF), NFkB and JAK/STAT pathways. These changes in CD4+naïve T cells
were associated with downregulation of apoptotic signaling and upregulation of metabolic pathways. Among them, oxida-
tive phosphorylation was associated with the highest normalized enrichment score as compare to glycolysis.

Conclusion: JAK inhibition induced a different gene expression profile in circulating immune cells with prominent downregu-
lation of pro-inflammatory pathways in CD4+naïve T cells as well as a shift in their metabolic signaling towards a more quies-
cent state.
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Background/Purpose: PsA is a chronic, systemic inflammatory disease with a variety of clinical manifestations including
arthritis, enthesitis, and dactylitis and is associated with skin and nail psoriasis. Risankizumab (RZB) is a humanized immu-
noglobulin G1 monoclonal antibody that specifically inhibits interleukin 23 by binding to its p19 subunit and is approved to
treat adults with active PsA.

Methods: KEEPsAKE 1 and 2 are ongoing phase 3 trials evaluating the efficacy and safety of RZB versus placebo
(PBO) for the treatment of active PsA. Both trials enrolled adults with active PsA (symptom onset ≥ 6 months before
screening, meeting Classification Criteria for PsA [CASPAR], and ≥ 5 tender and ≥ 5 swollen joints) and plaque or nail
psoriasis. Patients enrolled in KEEPsAKE 1 had an inadequate response or intolerance to ≥ 1 conventional synthetic
disease modifying antirheumatic drug (csDMARD-IR). KEEPsAKE 2 enrolled csDMARD-IR and/or patients with an inad-
equate response or intolerance to 1 or 2 biologic therapies (Bio-IR). Patients were randomized 1:1 to receive blinded
subcutaneous RZB 150 mg or PBO at weeks 0, 4, and 16. Starting at week 24, all patients received open-label
RZB 150 mg every 12 weeks. Efficacy and safety results reported here are analyzed in patients who received ≥ 1 dose
of study drug through week 100. Statistical reporting and imputation methods are labeled and defined with their
respective efficacy outputs. Treatment-emergent adverse events (TEAEs) were summarized using exposure-adjusted
event rates (EAERs, events/100 patient-years [PYs]).
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Results: At week 100, patients in KEEPsSAKE 1 (RZB N=483; PBO/RZB N=481) and KEEPsAKE 2 (RZB N=224;
PBO/RZB N=219) had similar results to those reported at week 52 (Table 1). Achievement of ACR20, 50, and 70 overtime
results for both studies are presented in Figure 1. In KEEPsAKE 1, ACR20 at week 100 was achieved by 64.3% and 62.1%
of RZB and PBO/RZB patients, respectively. In KEEPsAKE 2, 57.1% of RZB and 52.5% of PBO/RZB patients achieved
ACR20 at week 100. PASI 90 achievement levels in KEEPsAKE 1 were 71.3% for RZB patients and 67.8% for PBO/RZB
patients. In KEEPsAKE 2, 67.5% of RZB and 61.3% of PBO/RZB patients achieved PASI 90. Patients also maintained
HAQ-DI scores in both KEEPsAKE 1 (RZB -0.41, PBO/RZB -0.36) and KEEPsAKE 2 (RZB -0.26, PBO/RZB -0.31). For
patients with nail psoriasis at baseline both PGA-F scores (KEEPsAKE 1 RZB -1.4, PBO/RZB -1.3) and mNAPSI scores
(KEEPsAKE 1 RZB -11.33, PBO/RZB -13.54) were maintained. Resolution of enthesitis for patients with enthesitis at base-
line was seen in 60.6% of RZB and 62.1% of PBO/RZB patients in KEEPsAKE 1 and 51.7% of RZB and 53.2% of PBO/RZB
patients in KEEPsAKE 2. Resolution of dactylitis for patients with dactylitis at baseline was seen in 75.4% of RZB and 77.9%
of PBO/RZB KEEPsAKE 1 patients and 77.5% of RZB and 68.4% of RZB/PBO patients in KEEPsAKE 2. As of the week
100 cut-off, the EAERs of any TEAE in KEEPsAKE 1 patients was 130.1/100PY and 180.5/100PY for KEEPsAKE 2 patients
(Table 2).
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Conclusion: Long term treatment with RZB provides durable efficacy response in PsA through 100 weeks. RZB was gen-
erally well tolerated, and there were new safety signals.
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Background/Purpose: Patients with psoriatic arthritis (PsA) who experience anti-TNF failure and switch to another TNF
inhibitor as second- or third-line therapy typically show poorer responses compared to those receiving first-line anti-TNF
treatment.1 In this post-hoc analysis, we assessed baseline characteristics and long-term efficacy outcomes with upadaci-
tinib (UPA) in the subgroup of patients with any prior anti-TNF exposure compared to the overall population within the
SELECT-PsA 2 study, as well as explored efficacy by number of prior anti-TNF therapies.

Methods: In SELECT-PsA 2 (a double-blind, randomized controlled phase 3 trial), patients with active PsA and inadequate
response or intolerance to ≥1 biologic DMARD were treated with UPA 15 mg or 30 mg once daily or placebo (PBO) for
24 wks.2 Patients who had previous exposure to any JAK inhibitor were excluded. Stable background treatment with ≤2
non-biologic DMARDs was permitted but not required. Only data from patients initially randomized to UPA 15 mg are
included here. This analysis determined the proportion of patients achieving ACR20/50/70, PASI90, resolution of dactylitis
or enthesitis, and Minimal Disease Activity (MDA) up to wk 104 in both the overall study population and in the subgroup of
patients with prior anti-TNF exposure (stratified by any exposure to TNF inhibitors and by number of prior anti-TNF treat-
ments). NRI was used for all binary endpoints.

Results: Among patients randomized to UPA 15 mg (n = 211) in SELECT-PsA 2, 161 had prior exposure to any anti-TNF
therapy. Baseline demographics and disease characteristics, including age, sex, years since PsA diagnosis, and use of
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background PsA therapies, were similar between the subgroup with anti-TNF exposure (Table) and the overall study popu-
lation as reported previously.2 Most patients in the anti-TNF exposure subset received 1 prior TNF inhibitor (57%), while 26%
previously received 2 anti-TNFs and 17% previously received ≥3 anti-TNFs; 19% of patients were anti-TNF intolerant. At
baseline, 50% and 11% of patients in the subgroup received concomitant non-biologic DMARD(s) and/or corticosteroid
therapy, respectively. Efficacy outcomes were generally consistent among patients in the overall study population and in
the subset of patients with prior anti-TNF exposure (Figure 1). Across efficacy endpoints, UPA 15 mg treatment also led
to similar responses in patients with prior exposure to 1, 2, or ≥3 anti-TNF therapies (Figure 2). Given the limited sample
sizes for the subset of patients with ≥3 prior anti-TNFs, however, those results should be interpreted with caution, but it is
nonetheless noteworthy that this more refractory population demonstrated such favorable responses.

Conclusion: The prior anti-TNF exposure subgroup receiving UPA 15 mg demonstrated consistent efficacy in treating PsA
(including joint-related symptoms, psoriasis, dactylitis, enthesitis, and comprehensive disease control as assessed by MDA)
compared to the overall population in SELECT-PsA 2, regardless to the number of prior anti-TNF therapies.

References

1. Costa L, et al. Drugs R D 2017;17:509–22.
2. Mease PJ, et al. Ann Rheum Dis. 2021;80:312–20.
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Background/Purpose:Methotrexate is an immunomodulatory agentu sed in several inflammatory diseases, such as rheu-
matoid arthritis (RA), spondyloarthritis (SpA) or inflammatory bowel disease (IBD). Despite being previously associated with
the development of liver damage, recent studies have showed significant less hepatotoxicity. The aim of our study was to
evaluate the prevalence and development of liver injury in methotrexate-treated patients with inflammatory diseases.

Methods:We performed a cross-sectional study where consecutive patients followed at the Rheumatology and Gastroen-
terology Departments of a tertiary center, diagnosed with RA, SpA or IBD, treated with methotrexate, were submitted to liver
elastography and liver function tests. Clinical and laboratory data were collected, including duration of treatment and cumu-
lative dose of methotrexate. The cutoff for significant fibrosis was ≥7.1 kPa. Comparisons between groups (significant ver-
sus non-significant fibrosis) was evaluated using chi-square, t test and Mann-Whitney U test. Spearman’s correlation was
used to assess associations between two or more continuous variables. Logistic regression was performed to determine
predictors of significant fibrosis.

Results: A total of 101 patients were included, 60 (59.4%) females, aged 46.2±12.6 years at the start of methotrexate.
Forty-nine patients (48.5%) had RA, 17 (16.8%) SpA and 35 (34.7%) IBD, and 35 (34.7%) consumed alcohol daily. Patients
were exposed to methotrexate for a median of 204 (72-146) weeks, with a median cumulative dose of 2385 (940-5200)
mg. Eleven patients (10.9%) had significant fibrosis, with a median score of 4.8 (4.1-5.9) kPa.

Patients with significant fibrosis had higher rates of daily alcohol consumption (63.6% vs 31.1%, p=0.045), but there were no
differences in methotrexate’s exposure time or cumulative dose. There was a very significant correlation between exposure
time to methotrexate and cumulative dose (Spearman’s rho 0.904, p< 0.001), but no correlations were found between
cumulative dose and elastography scores. Methotrexate exposure time (OR 1.001, 95% CI 0.999-1.003, p=0.549) and
cumulative dose (OR 1.000, 95% CI 1000-1000, p=0.629) were shown not to be predictors of significant fibrosis, unlike
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alcohol (OR 3.875, 95%CI 1.049-014319, p=0.042). In multivariate logistic regression analysis, methotrexate cumulative
and exposure times were not predictors of significant fibrosis, even when adjusted for alcohol consumption.

Another analysis was performed with the division of groups at the median – ≤4.8kPa (n=55) and >4.8 kPa (n=46). Methotrex-
ate exposure time (OR 1.000, 95% CI 0.999-1.002, p=0.607) and cumulative dose (OR 1.000, 95% CI 1.000-1.000,
p=0.376) were also shown not to be predictors of fibrosis in patients on methotrexate.

Conclusion: In this study, we found that fibrosis detected on hepatic elastography was not associated with the cumulative
dose or time of exposure to methotrexate, unlike alcohol. Therefore, it is of paramount importance to redefine risk factors for
liver toxicity In patients with inflammatory diseases under treatment with methotrexate.

Disclosure: F. Pinheiro, None; R. Gaspar, None; B. Fernandes, None; A. Peixoto, None; G. Macedo, None;
I. Brito, None.
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Background/Purpose: Despite several effective targeted therapies, biomarkers that predict whether a patient with psoriatic
arthritis (PsA) will respond to a particular treatment are currently lacking.

Methods: We analysed proteomics data from serum samples of nearly two thousand PsA patients in placebo-controlled
phase-III clinical trials of the IL-17A blocking mAb secukinumab, using the SomaScan platform. To discover predictive bio-
markers of clinical response, we used statistical learning with controlled feature selection. The top candidate was validated
using an ELISA and was separately assessed in a trial of almost eight hundred PsA patients treated with the anti-IL-17A
mAb secukinumab or a tumour necrosis factor inhibitor (TNFi).

Results: A statistical learning model trained on the FUTURE 1, 3, 4, and 5 studies of secukinumab in PsA (n=1626) identified
serum levels of the anti-microbial peptide beta-defensin 2 (BD-2) at baseline as the only serum protein predictive of ACR20
response to secukinumab but not placebo. SERPINA10 was prognostic of ACR20 but not predictive of response to seku-
kinumab. Baseline BD-2, but not SERPINA10, was validated in an independent test data set from the FUTURE 2 trial
(Figure 1B) adding 11 percentage points to the predictive performance (ROC AUC) of a logistic regression model based
on clinical predictors (Fig 1C). Although BD-2 is known to be associated with psoriasis severity, the predictivity of BD-2
was independent of baseline PASI. The association between BD-2 and ACR20 response to secukinumab was observed
as early as 4 weeks and maintained up to 52 weeks (Fig 1D). Validation and quantification of BD-2 by ELISA allowed
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modelling a classification tree showing that baseline BD-2 is the most important factor in predicting response, and that the
subset of patients with higher levels of BD-2 at baseline are highly enriched for responders to secukinumab (76%, Fig 2A).
BD-2 prediction of response was enhanced in TNF-IR patients (Fig 2B), and also significantly predictive of ACR50 and
70 responses (Table 1). Analysis of samples from the EXCEED trial which compared adalimumab to sekukinumab treatment
in PsA showed that BD-2 was also predictive of response to treatment with a TNFi, though this was not sustained longitudi-
nally as it was for secukinumab. Analysis across three treatment trials showed that BD-2 levels were not significantly predic-
tive of response to secukinumab in RA.

Conclusion: BD-2 is a novel, PsA-specific predictive biomarker of clinical arthritis response to secukinumab. Patients with
high levels of BD-2 at baseline reach and sustain higher rates of clinical response after treatment with secukinumab.

Figure 1. Statistical learning based on SomaScan data identified BD-2 as a predictive biomarker of ACR20 response to secukinumab after
16 weeks of treatment. The discovery was made in the training set (panel A) and confirmed in the test set (panels B and C). A) The selection prob-
ability reflects how often a given variable was included in the underlying elastic-net regression model as a function of the regularisation step (where
higher means stricter penalisation). Only variables passing stability selection are labelled. Asterisks denote secukinumab-specific variables, and the
only predictive candidate was BD-2 (encoded by the gene DEFB4A). B) Box and violin plots of baseline BD-2 levels in serum in the test set, as
measured by the corresponding SOMAmer. The Wilcoxon rank-sum test was used to assess differences in BD-2 distributions between ACR20
responders and non-responders, with the resulting p-values above the indicated comparison. C) Logistic regression models trained to predict
ACR20 response after 16 weeks of secukinumab treatment were evaluated by ROC curves in the test set. The AUC of each model is reported
under the diagonal. The clinical model incorporated sekukinumab dose level, prior exposure and response to TNF inhibitors, subject weight,
and concomitant use of methotrexate D) Longitudinal response in patients with above/below median BD-2 levels at baseline. Mean rates are
banded by 95% confidence intervals. Placebo arms are shown until the 16th week visit since non-responding patients were switched to secuki-
numab at that point. Abbreviations: relative fluorescence unit (RFU), receiver operating characteristic (ROC), area under the curve (AUC).
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Figure 2. ELISA validation of BD-2 in FUTURE 1, 2, 3, and 5, with identification of a BD-2 cut-off for ACR20 response prediction. A) A classification
tree shows the optimal splits for response prediction. The colored circle nodes indicate the response predicted by the tree. Below each node the
response rate in the indicated subgroup is shown in bold next to a rectangle with a corresponding height and colour. The proportion of the cohort
falling into each subgroup determines the width of the corresponding rectangle and is reported below in italics. B) Response rates with 95% con-
fidence intervals in patients with baseline BD-2 < vs ≥ 3961 pg/mL, shown per study and TNFi stratum: naïve or inadequate responder (IR).

Table 1. Odds ratios of ACR20, ACR50, and ACR70 response in patients with baseline BD-2 ≥ 3961 pg/mL, as compared with BD-2 < 3961
pg/mL. Reported in parenthesis are 95% confidence intervals along with asterisks indicating p-values below 0.05 (*), 0.01 (**) and 0.001 (***). Sta-
tistics are based on 1648 patients across FUTURE 1, 2, 3, and 5.
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Background/Purpose: This study aimed to compare the effectiveness and safety of switching to a second tumour necrosis
factor alfa inhibitor (TNFi) – “cycling group” - versus a drug with a different mode of action, secukinumab (SEK) or ustekinu-
mab (UST) – “swapping group”, measured by retention rates during a 2-year period of follow-up, in Psoriatic Arthritis (PsA)
patients with previous inadequate response to a first TNFi.

Methods: Retrospective longitudinal cohort study with a 2-year period of follow-up using real-world anonymous patient-
level data from the Nationwide Portuguese Reuma.pt database. Patients with a diagnosis of PsA, (fulfilling CASPAR classi-
fication criteria) with previous treatment failure to a first-line TNFi that started a second biotechnological drug (TNFi, SEK,
UST) were included. Sociodemographic data, disease characteristics, disease activity scores and physical function at base-
line and after 6,12 and 24 months were recorded. Drug retention was estimated using Kaplan-Meier and Cox models. Crude
and LUNDEX adjusted response rates were evaluated at 6, 12 and 24 months. SPSS v25 was used for statistical analysis
and significance level was defined as 2-sided p< 0.05.

Results: In total, 454 patients were included, 57.5% were female, with a mean age of 50±12 years old. Baseline character-
istics are described in Table 1. Of those, 77.5% initiated a 2nd TNFi and 22.5% a drug with a different mode of action (64 SEK
and 36 UST). Most patients discontinued the 1st TNFi due to inefficacy (69.2%), mainly secondary (56.6%).

The retention rates at 6, 12 and 24 months of follow-up time in the “cycling group” and the “swapping group” were
80%/72%/24%; and 82%/74%/27%, respectively. There were no significant differences in drug retention between cycling
and swapping strategies (Figure 1), when considering all sample, but also regarding both axial, peripheral, and extra-articular
involvement. Older age at diagnosis (HR=1.052, p=0.03), higher DAPSA at baseline (HR=1.059, p=0.013) and extra-
articular manifestations (HR=4.854, p=0.015) were independent predictors of suspension of the 2nd biologic.

Regarding peripheral involvement, the proportion of patients in remission or low disease activity (LDA) according to DAPSA
at 6, 12 and 24 months was, respectively, 60.0%/58.2%/75.3% for TNFi, 50%/63.2%/50% for SEK/UST. After LUNDEX
adjustment, response rates were respectively, 48.6%/43.1%/17.3% for 2nd TNFi, 42.5%/46.8%/12.0% for SEK/UST.
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Concerning axial involvement, the proportion of patients in remission or LDA according to ASDAS-PCR at 6, 12 and
24 months was, respectively, 36.8%/50.0%/62.5% for TNFi, 0.0%/50%/20% for SEK/UST. After LUNDEX adjustment,
response rates were 29.8%/37.5%/15.6% for TNFi, 0%/33.0%/3.6% for SEK/UST, respectively. In both groups, the main
reason for discontinuation of the 2nd bDMARD was inefficacy (p=0.106).

Conclusion: After a 1st TNF inhibitor, cycling and swapping strategies are both acceptable due to similar retention rates.
Further studies with greater samples are needed in order to perform survival subgroup analysis regarding different extra-
articular manifestations and PsA subtypes.

Disclosure: F. Guimarães, None;M. Pontes-Ferreira, None; C. Soares, None; H. Parente, None; C. Ochôa Matos,
None; R. Costa, None; D. Oliveira, None; C. Abreu, None; R. teixeira, None; S. Ferreira Azevedo, None;
J. Madruga-Dias, None; F. Araújo, None; C. Campinho Ferreira, None; D. Santos-Faria, None; J. Tavares-
Costa, None.
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Background/Purpose: The therapy of psoriatic arthritis (PsA) was amplified in the last years with the introduction of a large
amount of new biologic molecules with different mechanisms of action (MoA). In clinical practice, the most frequently pre-
scribed biologics are interleukin-17 inhibitors (IL17i) and tumor necrosis factor-alpha inhibitors (TNFαi). There is an increased
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interest in the definition of the preferred therapeutic strategies after failure of the first biologic disease-modifying anti-
rheumatic drugs (bDMARDs). In particular, if cycling (from TNFαi to another TNFαi) is better than swapping (from TNFαi to
IL17i or vice-versa). The main purpose of this study is to identify whether these two different switching strategies (cycling
vs swapping) better perform in terms of retention rate.

Methods: In this monocentric retrospective study, patients with PsA treated with TNFαi or IL17i were enrolled. The prescrip-
tions were clustered as follows: cycling group (CG), swap group from TNFαi to IL17i (SG1), swap group from IL17i to TNFαi
(SG2). The Kaplan-Meier method and Cox regression models were applied to describe and confront the drug survival rates,
considering P< 0.05 statistically significant.

Results: A total of 176 patients were included in the study, 55.7% females and 44.3% males. The first line of therapy was
TNFαi for the majority of patients (80.7%) while the others (16.5%) with IL17i as the first line of therapy. The 2-years retention
rates of CG, SG1 and SG2 were respectively 60%, 58% and 34% (p=0.09) (Fig 1). The Cox analysis shows that SG1 strat-
egy (from TNFαi to IL17i) is associated with an increased retention rate (Hazard Ratio 0.56; 95% Confidence Interval
0.35-0.89; p=0.02). In addition, other factors influencing the retention rate were: patient’s age (HR 0.987; CI 0.977-0.997;
p=0.01), Disease Activity Index for Psoriatic Arthrititis (DAPSA) (HR 1.11; CI 1.09-1.12; p< 0.0001), concomitant steroid
(HR 1.67; CI 1.21-2.30; p=0.002) and disease-modifying antirheumatic drugs (DMARDs) (HR 0.73; CI 0.55-0.97; p=0.03)
and year of therapy prescription (HR 1.13; CI 1.09-1.19; p< 0.001).

Conclusion: These findings indicate that difference between swapping (from TNFαi to IL17i) and cycling strategy is not sub-
stantial in terms of the 2-years-retention rate. However, taking into account other risk factors (i. e. disease activity, concom-
itant DMARDs or steroid treatment, age and year of prescription) swapping from TNFαi to IL17i should be preferred since it is
associated with a better retention rate.

Disclosure: F. Lumetti, None; A. Ariani, None; C. Coccolini, None; C. Salvarani, None; G. Sandri, None.

Fig. 1
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Background/Purpose: PsA is a chronic, inflammatory disease with multiple manifestations, with arthritis and skin involve-
ment. Other areas of inflammation include enthesitis, dactylitis and nail involvement. Unresolved enthesitis leads to chronic
pain and reduced quality of life1. IL-17 inhibitors have demonstrated benefits across multiple disease features. Izokibep is
a unique IL-17A inhibitor with high potency (0.3 pM), small size (18.6 kD) and half-life extending albumin binding.

The purpose is to assess the efficacy of izokibep 40 mg Q2W and 80 mg Q2W versus placebo on measures of enthesitis
(most common being Leeds Enthesitis Index (LEI), as well as SPARCC), dactylitis and nails, and explore how these disease
features impact quality of life (PsAID questionnaire) over 16 weeks. Drug safety was evaluated.

1McInnes, IB., J Rheumatol 2019;46:1458–61; doi:10.3899/jrheum.180792

Methods: A randomized, double-blind, placebo-controlled, study was conducted with placebo (Pbo), izokibep 40 mg Q2W
or 80 mg Q2W delivered subcutaneously to Week 16 (ClinicalTrials.gov, NCT04713072). Patients met CASPAR criteria and
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required ≥3 swollen and ≥3 tender joints (66/68 joint count), an inadequate response to NSAIDs, csDMARDs or TNF inhib-
itors to enroll. The presence of enthesitis, dactylitis or nail involvement was not required. Enthesitis was assessed by the LEI
and SPARCC, dactylitis by the Leeds-B scale, and target nail involvement by NAPSI. Safety and tolerability were evaluated
by history, exam, adverse events and lab findings.

Results: 135 patients were randomized across 28 European sites in 7 countries from June 2020 to July 2021. Mean age
was 48.5, mean BMI 29.0 kg/m2, mean swollen joint count of 9.9 and mean tender joint count of 16.7 and mean PsA dura-
tion of 7.1 years. 80%were on csDMARD and 13% had failed TNF inhibitors. Enthesitis was present at baseline on the LEI in
32% (n=43) and in 77% (n=104) on the SPARCC with dactylitis present in 32% (n=43). NAPSI - target nail was collected on
all patients. The ACR50 primary was met by 13% on placebo, 48% on izokibep 40 mg Q2W and 52% on izokibep 80 mg
Q2W, p=0.0003. The LEI showed 88% with complete resolution at 16 weeks on izokibep 80 mg Q2W. SPARCC enthesitis
also showed dose related improvement as did the Leeds Dactylitis Index (Table 1). Figure 1 shows those with enthesitis at
baseline had a higher proportion of clinically meaningful improvements on the PsAID vs. all patients (53% vs. 41% respec-
tively for izokibep 80 mg Q2W).

Safety evaluation showed no serious or severe adverse events up to week 16. AE rate overall was 52.3% for Pbo, 65.9% for
40 mg Q2W and 55.3% for 80 mg Q2W. The most common AEs (≥ 5% in any group) were injection site reaction or ery-
thema, headache, hypertension, diarrhea, URTI. Two patients had AESI: one mild, transient vulvovaginal Candida infection;
one injection site reaction leading to discontinuation.

Conclusion: Izokibep showed high levels of efficacy across enthesitis, dactylitis and nail scores that were clinically meaning-
ful and statistically significant. Patients with enthesitis at baseline had the largest improvements in PsAID. The izokibep safety
profile was generally consistent with other IL-17A inhibitors; in this trial, events were mostly similar to placebo.

Disclosure: K. de Vlam, UCB, Eli Lilly, Pfizer, AbbVie/Abbott, Merck/MSD, johnson and johnson; P. Taylor, Biogen,
Celltrion, Eli Lilly, Fresenius Kabi, Gilead, GlaxoSmithKlein(GSK), Janssen, Nordic Pharma, Pfizer, Roche, Sanofi,
UCB, Galapagos, Abbvie; P. Mease, AbbVie, Amgen, Janssen, Novartis, Pfizer Inc, UCB, Sun Pharma, Eli Lilly,
Bristol-Myers Squibb(BMS), Celgene, Genentech; P. Peloso, ACELYRIN, ACELYRIN; D. Wetzel, Affibody; N. Brun,
Affibody AB, Affibody AB; B. Wiens, ACELYRIN; J. Brandt-Juergens, AbbVie/Abbott, Bristol-Myers Squibb(BMS),
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Background/Purpose: The management of patients with psoriasis and psoriatic artrhitis (PsA) has been recently enriched
and has thus become more challenging by the wide armamentarium of treatments, especially biologics (bDMARD) without
reliable predictors of response. We herein investigated the features of patients with PsA which may be associated with the
failure of one or more bDMARDs in the real-world practice.

Methods:We retrospectively collected data of patients ≥ 18 years with PsA attending the Rheumatology outpatients Clinic
at Humanitas Research Hospital between February 1st 2020 and March 1st 2022. For each patient we collected demo-
graphic, laboratory and clinical information considering all domains involved in the course of the disease and concomitant
comorbidities. T-test, Mann- Whitney, and chi-square test were used to compare data among soubgroups. Logistic regres-
sion models analyzed the impact of patients characteristics on therapeutic failures, adjusted for confounders.

Results: Our analysis was performed on 319 patients (45% men) with PsA fulfilling the CASPAR criteria, including
161 patients (52%) who failed a first-line bDMARD, 74 patients (24%) who failed a second-line bDMARD and 69 who failed
more than 2 bDMARDs (18%).

Failure of at least one bDMARD correlated with female gender (p=0.002), age between 60 and 80 years old (p=0.02), con-
comitant glucocorticoids use (p=0.001), coexisting neurological disease (p=0.042) and history of cancer (p=0.017) or recur-
rent infections (p=0.03). The multivariate analysis confirmed male sex as protective towards bDMARDs failure (OR 0.5, 95%
CI 0.32 – 0.78; p=0.002) regardless of age, but the highest risk was found in patients aged 60 to 80 years (OR 2.17, 95% CI
0.98-4.77; p=0.05). When the analysis included only patients failing a TNF inhibitor, besides male gender and age, fibromy-
algia (p=0.012) and NSAIDs use (p=0.03) were associated with treatment failure while at multivariate analysis male gender
(OR 0.57, 95% CI 0.33-0.99; p=0.047) and the use of NSAIDs (OR 2.01, 95% CI 1.79-11.55; p=0.001) were associated
with a lower risk of treatment failures. When the analysis was performed only in patients failing an IL-17 inhibitor, no signifi-
cant correlation was found, but most patients (62%) were at least on their second bDMARD. In patients failing ≥3 biologics,
we observed a correlation of the multifailure status with depression (OR 2.54, 95% CI 0.93-6.95; p=0.069), but without
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significant differences at the multivariate except for the use of glucocorticoids (OR 5.05, 95% CI 2.08-12.23; p< 0.001).
Since gender consistently influenced treatment outcomes, we analysed baseline differences and observed that men have
more frequently psoriasis (p=0.038), interstial lung disease (p=0.014), hypertension (p=0.01) and diabetes (p=0.027) and
less frequently enthesitis (p< 0.0001), neurological diseases (p=0.007), recurrent infections (p=0.003), thyroiditis
(p=0.016), fibromyalgia (p< 0.0001) and use of glucocorticoids (p=0.004).

Conclusion: Depression and other neurological disorders, along with female gender, older age and other comorbidities, are
associated with higher risk of failing one or more bDMARDs, particularly TNF inhibitors, in real-world practice.

Disclosure: N. Luciano, None; E. Barone, None; E. Brunetta, None; M. De Santis, None; A. Ceribelli, None;
M. Caprioli, None; G. Guidelli, None; A. Sonaglia, None; D. Renna, None; F. Motta, None; N. Isailovic, None;
M. Vecellio, None; C. Selmi, None.
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Background/Purpose: The last few years have seen the approval of many new agents for the treatment of psoriatic arthritis
(PsA) and psoriasis (PSO), resulting in greater options for managing moderate to severe disease. Many of these newer
agents (guselkumab, upadacitinib, risankizumab) have been approved for both PSO and PsA.

As such, dermatologists’ biologic armamentarium closely parallels that of rheumatologists. With many PSO patients pro-
gressing to include joint involvement, managing joint disease has become more important. Most dermatologists are more
confident in their ability to manage PsA without rheumatologists than in the past, with a subset further agreeing they treat
patients for longer periods of time.

PsA Severity at Time of Switch: Rheumatology vs. Dermatology
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Methods: An independent market analytics firm collaborated with US rheumatologists and dermatologists in 2021 and
2022 to conduct a retrospective chart review of PsA patients who were recently switched from one advanced treatment
to another (2022: 219 rheumatologists, 998 patient charts and 113 dermatologists, 510 patient charts. 2021: 203 rheuma-
tologists, 1,022 patient charts and 157 dermatologists, 510 patient charts) in the prior twelve weeks. Physicians were able to
submit up to seven patient charts. Data included patient demographics as well as physician demographics and attitudinal
survey responses.

Results: Rheumatologist-treated patients have a more severe form of PsA when compared to those treated by dermatolo-
gists. However, more dermatologists are treating moderate and severe PsA when compared to 2021. PSO severity also
tends to be higher among dermatologist-treated patients.

Switching patterns have remained relatively stable when compared to 2021 with Dermatologists reporting substantially
greater switches from apremilast than rheumatologists. Rheumatologists were more likely to switch patients to TNFs when
compared to dermatologists, with dermatologists reporting a higher incidence of switching to IL-17s and IL-23s. Rheuma-
tologists switching patients to JAKs is lower than in 2021.

The level of co-management between the two specialties also varies. More dermatologists indicate co-management with a
rheumatologist than those reported by a rheumatologist. Substantially more rheumatologists also report making the deci-
sion to switch patients without input from the dermatologist than the converse.

Switching Patterns: Rheumatology vs. Dermatology

PSO Severity at Time of Switch: Rheumatology vs. Dermatology
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Conclusion: There exists several differences in the ways rheumatologists and dermatologists care for PsA patients. While der-
matologists tend to see milder cases, they are primarily focused on treating skin manifestations, but the availability of a wider
treatment armamentarium also means they are becoming more comfortable in treating other manifestations and therefore
are more likely to feel confident in treating patients for longer periods of time before involving rheumatologists.Rheumatologists
are primarily concerned with treating joint disease and are more likely to refer to dermatologists in cases of uncontrolled skin
manifestations. Rheumatologists are also less likely to involve dermatologists in treatment than vice-versa.

Disclosure: M. Yarnall, None.
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Background/Purpose: Receptor tyrosine kinases (RTK) such as epidermal growth factor receptor (EGFR) and others
including PDGFRs, FGFRs, and VEGFRs are implicated in systemic sclerosis (SSc) skin fibrosis. We previously identified a
subpopulation of fibroblasts that express EGFR and drive SSc skin fibrosis in a multicellular circuit. This study sheds light
upon molecular pathways downstream of RTK in fibroblasts that may be important in SSc skin disease.

Methods: Tyrosine phosphoarray analysis (ELISA-based array for 228 analytes; FullMoon Biosystems, Sunnyvale, CA) was
conducted on fresh skin biopsies from three SSc patients and matched healthy controls (HC). Skin biopsies from 13 SSc
patients and 18 HCs were subjected to immunohistochemical staining for EGFR, pEGFR and downstream targets including
pSTAT4, STAT4, STAT1, SRC, pS6, S6, ERK1/2, pAKT and AKT (Fig.1). One blinded assessor counted positively stained,
non-vascular, spindle-shaped (i.e. fibroblasts) dermal cells in 10 randomly chosen fields of view/slide at 40x magnification. A
logistic regression model was developed where an increase in stained cells/field increases the likelihood a skin sample is
from a SSc vs. HC subject.

Results: SSc vs. HC showed increased phosphorylation of EphA3, PDGFRb, C-kit, FLT3, BLNK, IL-4, Vinculin, TFII-1,
CD19, and ALK and decreased phosphorylation of JAK1, SRC, SLP-76, CrkII, Gab2, JNK1, LCK, STAT4) as assessed by
the phosphoarray (Fig.2). Immunohistochemical analysis demonstrated increased STAT4 (OR = 1.04), STAT1 (OR = 1.10),
pS6 (OR = 1.78), S6 (OR = 1.28), and pEGFR (OR = 1.10) when compared with HC (Fig.3).

Conclusion: In addition to EGFR and PDGFR that have been shown to be important in SSc skin disease, the phosphoarray
results newly identified elevated p-EphA3, an RTK expressed by fibroblasts with roles in various cancers and idiopathic pulmo-
nary fibrosis, in SSc vs. HC skin. ThemTOR and STAT1 pathways appear upregulated in SSc vs. HC skin. In the future, functional
experiments will be conducted to further elucidate the involvement of specific RTKs and downstream pathways in SSc skin.
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Figure 1. RTKs and downstream pathways in SSc skin.

Figure 2. A. Abridged list of 10 (out of 228) proteins with increased phosphorylation in SSc vs. HC skin. *Relative phosphorylation level (SSc/HC)
> 2. B. Abridged list of 8 proteins with decreased phosphorylation in SSc vs. HC skin. *Relative phosphorylation level (SSc/HC) < 0.5.

Figure 3. A. Odds ratio and 95% confidence interval for IHC proteins. *p < 0.05, CI > 1.0.
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Background/Purpose: Immune checkpoint inhibitors (ICIs) have proven to be efficacious in the treatment of multiple malig-
nancies.[1] they are associated immunologic activation has been implicated in multiple immune-related adverse events (ir-AE)
that can affect any organ system. Cutaneous manifestations, including pruritus, dermatitis, and burning, are some of the most
common ir-AEs. At this time, there are very few reported cases of sclerodermoid skin changes in the setting of ICI therapy [2].

Methods: A retrospective chart review was conducted of patients seen at MD Anderson Cancer Center rheumatology clinic
with suspected sclerodermoid ir-AEs following ICI therapy. Visit notes, blood work, imaging, and pathology records were
evaluated to document patients’ disease course, therapy, and response to treatment. A literature search of similar published
cases was also conducted.

Results: This case series reports 3 ir-AEs manifesting as sclerodermoid skin changes. The first case describes a patient with
no history of autoimmune disease that developed new skin thickening proximal to the bilateral knees and elbows 3 months
after the initiation of nivolumab for malignant melanoma. Their symptoms became severely limiting and persisted after dis-
continuation of immunotherapy. autoimmune panel showed positive ANA 1:320, speckled pattern with negative full autoim-
mune and systemic sclerosis subsets. treated with high dose oral steroid tapers, mycophenolate, and tocilizumab. The
second case also describes a patient with no known autoimmune history that developed bilateral skin thickening of the fore-
arms and upper arms 1 month after initiation of pembrolizumab for mesothelioma that improved with discontinuation, high-
dose topical steroids, and a course of low-dose systemic steroids. The final case details a significant worsening of previously
well-controlled diffuse systemic sclerosis and development of new pyoderma gangrenosum 1 month after initiation of

Case-1: Bilateral lower extremities when first symptoms of skin thickening and photosensitivity started 8-2020
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pembrolizumab for the treatment of metastatic renal cell carcinoma. The patient’s disease stabilized with discontinuation of
pembrolizumab, initiation of hydroxychloroquine, and low dose systemic corticosteroids

Conclusion: Sclerodermoid cutaneous manifestations are rare ir-AEs that require prompt recognition in the setting of ICI
therapy. These cases add to the expanding body of literature on this topic. Topical and/or systemic steroids for mild/
moderate symptoms and discontinuation of the offending agent in severe cases per established cutaneous ir-AEs manage-
ment guidelines lead to improvement in each case. Further research is needed to predict the risk for sclerodermoid ir-AEs,
manage their symptoms, and weigh the risks and benefits of discontinuing ICI therapy in the setting of active malignancy.

1. Thallinger C, Fureder T, Preusser M, et al. Review of cancer treatment with immune checkpoint inhibitors: current con-
cepts, expectations, limitations and pitfalls. Wien Klin Wochenschr. 2018;130(3–4):85-91.2. Quach HT, Johnson DB,
LeBoeuf NR, Zwerner JP, Dewan AK. Cutaneous adverse events caused by immune checkpoint inhibitors. J Am Acad Der-
matol. 2021 Oct;85(4):956-966. doi: 10.1016/j.jaad.2020.09.054. Epub 2021 Jul 28. PMID: 34332798.

Disclosure: J. Chernis, None; M. Buni, None.

Case 1: Extensive fibrosis and skin thickness of the bilateral lower extremities 2-2022.

Case 1: Salt-and-pepper Appearance of the upper back, 8-2021.

4277



Abstract Number: 2156

Clinical Benefits of Lung Transplantation in Systemic Sclerosis-related
Interstitial Lung Disease; A Single-Center Retrospective Study

Yoichi Nakayama1, Ran Nakashima1, Tomohiro Handa2, Kiminobu Tanizawa2, Akihiro Ohsumi3, Mirei Shirakashi1,
Ryosuke Hiwa1, Hideaki Tsuji1, Koji Kitagori1, Shuji Akizuki4, Hajime Yoshifuji5, Hiroshi date3 and Akio Morinobu5, 1Kyoto
University Graduate School of Medicine, Department of Rheumatology and Clinical Immunology, Kyoto, Japan, 2Kyoto
University Graduate School of Medicine, Department of Respiratory Medicine, Kyoto, Japan, 3Kyoto University Graduate
School of Medicine, Department of Thoracic Surgery, Kyoto, Japan, 4Kyoto universtiy hospital, Kyoto City, Japan, 5Kyoto
University, Kyoto, Japan

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: (2154–2178) Systemic Sclerosis and Related Disorders – Clinical Poster III
Session Type: Poster Session D
Session Time: 1:00PM–3:00PM

Background/Purpose: Systemic sclerosis (SSc) is a chronic autoimmune disorder with microangiopathy and fibrosis
affecting the skin and visceral organs. Interstitial lung disease (ILD) is a frequent complication of SSc and related to mortality.
Although lung transplantation (LT) is a potential therapeutic option for advanced SSc-associated ILD (SSc-ILD), there is still
little evidence of its long-term effect on SSc-ILD. We here aimed to assess clinical benefits and outcomes of LT on patients
with advanced SSc-ILD.

Methods: We conducted a single-center retrospective study. The cohort inclusion diagram is shown in Figure 1. Post-
transplant outcomes of patients with SSc-ILD undergoing LT between February 2002 and April 2020 were analyzed. Overall
survival of patients experiencing LT for SSc-ILD from the time of LT registration was compared to that of patients with exten-
sive SSc-ILD who did not undergo LT.

Results: Thirteen patients with SSc-ILD underwent LT and 27 patients did not undergo LT were extracted from the data-
base. Regarding baseline characteristics, patients in the LT group were younger, had lower frequency of smoking history,
higher frequency of gastrointestinal involvement and corticosteroid therapy. LT significantly improved the percentage to
the predicted forced vital capacity significantly (Figure 2): the median of 56.1% at baseline; 70.8% at 6 months (P=0.002);
and 81.2% at 12 months (P=0.003). There was no ILD relapse in transplanted lungs during the follow-up period (median,
59 months). No renal crisis was noted. Disease progression in the native lung was observed in two of the six single LT

Figure 1. Flow-chart of systemic sclerosis-related interstitial lung disease (SSc-ILD) patient selection.
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recipients. Eight out of twelve patients withdrew long-term oxygen therapy (LTOT) after LT. The estimated 5-year overall sur-
vival rates of SSc-ILD with LT and without LT were 90.9% and 72.9%, respectively (log-rank P = 0.25) (Figure 3).

Conclusion: LT for advanced SSc-ILD can be beneficial in terms of improving lung function, relief from LTOT and a favorable
long-term survival, although survival benefit over medical therapy was not shown. Disease-specific indications for LT and the
appropriate time of referral to LT centers in SSc-ILD should be sought in accordance with recent advances in medical
therapy.

Disclosure: Y. Nakayama, None; R. Nakashima, None; T. Handa, Teijin Pharma Co., Ltd, FUJIFILM Corporation;
K. Tanizawa, FUJIFILM Corporation; A. Ohsumi, None; M. Shirakashi, None; R. Hiwa, None; H. Tsuji, None;
K. Kitagori, None; S. Akizuki, AstraZeneca, GlaxoSmithKlein(GSK), Pfizer, Bristol-Myers Squibb(BMS), Asahi Kasei
Pharma; H. Yoshifuji, None; H. date, None; A. Morinobu, None.

Figure 2. The baseline and post-lung transplant predicted forced vital capacity.

Figure 3. The 5-year survival curves of systemic sclerosis patients who underwent lung transplantation (SSc-ILD with LT) and those who have not
(SSc-ILD without LT).
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Background/Purpose: Functional disability in patients with systemic sclerosis (SSc) greatly influences quality of life. In SSc,
the goal of treatment is to decrease disease burden and improve HRQoL. Therefore, it is important to gain insight in the lon-
gitudinal course of functional disability in SSc patients from cohorts reflecting the complete SSc spectrum, and especially
identify patients who progress in functional disability. Taking advantage from 10-year follow-up data of the Leiden Combined
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Care in SSc (CCISS) cohort, which has included SSc patients in accordance with the ACR/EULAR 2013 criteria from its
beginning, this study investigated associations between functional disability and clinical characteristics at baseline, and most
importantly, which patients show progression in functional disability over time.

Methods: SSc patients from the Leiden CCISS cohort were included. Functional disability was assessed annually using the
Scleroderma Health Assessment Questionnaire (SHAQ), which ranges from 0 (=without difficulty) to 3 (=unable to do). To
assess baseline associations between clinical characteristics and functional disability, linear regressions were performed.
The minimal clinical important difference of the HAQ is 0.22. Per visit, the change in HAQ was calculated using the previous
visit; and progressors (change > +0.22) were identified. To identify possible associations between SSc characteristics and
progressors of functional disability over time, multi-level mixed-effects logistic regressions were performed.

Results: 708 SSc patients were included, with a median follow-up duration of 4 years, in total 2674 HAQ assessments and
mean baseline HAQ of 0.81 (SD:0.68).

At baseline, linear regression showed that diffuse cutaneous subset (β:0.34, p< 0.001), digital ulcers (β:0.22, p=0.004), pul-
monary arterial hypertension (β:0.45, p=0.003), and musculoskeletal involvement (β:0.40, p< 0.001) were significantly asso-
ciated with the HAQ.

Over time, for the whole cohort, the HAQ increased slightly for the total group (+0.016 [95% CI: 0.008 ; 0.024]), which is clin-
ically not meaningful. Over time, 397 (21%) of the HAQ assessments showed improvement more than the MCID of the HAQ,
462 (25%) progressed more than the MCID of the HAQ, and 991 (54%) remained stable. The 462 HAQ progressions
occurred in 291 of the 708 (41%) SSc patients.

SSc patients with an age above 65 years (OR: 1.4, 95% CI 0.98 ; 1.90), modified rodnan skin score above 15 (OR: 1.8, 95%
CI 1.14 ; 2.96), pulmonary arterial hypertension (OR: 2.0, 95% CI 0.96 ; 3.98), interstitial lung disease on HRCT and a forced
vital capacity < 80% (OR: 1.5, 95% CI 1.01 ; 2.14), and musculoskeletal involvement (OR: 1.3, 95% CI 1.05 ; 1.73) had a
higher risk to progress in the HAQ over time, compared to SSc patients with a stable HAQ.

Conclusion: Over time, 40% of SSc patients show important progression of functional ability. Main disease related determi-
nants include skin, pulmonary and musculoskeletal involvement. These data underline the high unmet need for improved
treatment of SSc.
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Background/Purpose: Combined Care in Systemic Sclerosis (CCISS) is a prospective cohort of patients referred to Leiden
University Medical Center for Raynaud’s Phenomenon (RP), a suspicion of systemic sclerosis (SSc) or a connective tissue
disease. This cohort is characterized by its standardized and extensive annual follow-up. Since its beginning in 2009, diag-
nostic criteria for SSc have been updated leading to a higher sensitivity for early SSc (ACR 2013 criteria). This study aimed to
determine whether disease characteristics and mortality of SSc patients changed over time, with cohort entry year as
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instrumental variable, for all patients, male and female patients, and anti-topoisomerase (ATA) and anticentromere antibod-
ies (ACA), separately.

Methods: 643 SSc-patients fulfilling ACR/EULAR 2013 SSc criteria, were included, and categorized into three groups
based on cohort entry year: 1) 2010–2013 (n=229,36%), 2) 2014–2017 (n=207,32%), and 3) 2018–2021 (n=207,32%).
Characteristics included disease duration (=months since RP, first non-RP symptom and first date of diagnosis by a physi-
cian), interstitial lung disease (ILD; =presence of ILD on HRCT and FVC< 80%), pulmonary arterial hypertension, digital
ulcers (DU), diffuse cutaneous SSc (dcSSc), ATA and ACA. Characteristics were compared between cohort entry groups,
using appropriate tests. Survival for a 3-year follow-up period was evaluated and compared between the groups.

Results: 643 SSc patients were included in this study, of whom n=229 (36%) from 2010–2013, 207 (32%) from 2014–
2017, and 207 (32%) from 2018–2021. Median follow-up duration was 4 years.

When comparing disease characteristics between the cohort entry groups we observed several important trends over time.
First, the proportion of male patients increased. Second, disease duration before cohort entry decreased, reflected by a
decrease in RP and non-RP duration. Of the investigated organ complications we observed a decrease in patients present-
ing with DU, while a trend for decrease in patients presenting with ILD and dcSSc was observed (Table 1). Overall 3-year sur-
vival was 94% and did not differ between the cohort entry groups (Figure 1).

When stratifying for sex, we observed that disease duration at cohort entry decreased over time in both males and females,
but was always longer in females than in males. Survival was worse in males than in females for all groups (89 vs 95%,
Figure 1).

When stratifying for autoantibody, presence of DU at cohort entry decreased significantly over time in ACA+ patients,
whereas for ATA+ patients this remained stable. Notably, almost no ACA+ patients had ILD at cohort entry in all groups,
while ATA+ patients had a proportion of 25% in 2010-2013 which decreased to 19% in 2018-2021.

Conclusion: Over 10 years of follow-up we observe a decrease in duration between SSc diagnosis and cohort entry, which
might indicate more timely diagnosis of SSc. Although trends for less severe organ complications at baseline are observed,
no change in 3-year survival is found. Specifically, survival in males is importantly worse than in females, underlining the need
for better understanding of disease progression and more effective treatment.
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Background/Purpose: To investigate the association between gastroesophageal reflux disease (GORD) and interstitial
lung disease (ILD) and determine the effect of GORD treatment on survival in Australian scleroderma (SSc) patients.

Methods: One thousand, six hundred and forty consecutive SSc patients from the Australian Scleroderma Cohort Study
(ASCS) were included. Patients were considered to have GORD if they had reported reflux symptoms, had reflux oesopha-
gitis (diagnosed on endoscopy) or were currently being treated with a proton pump inhibitor (PPI) or histamine 2 receptor
antagonist (H2 ant). The association between the presence of GORD and demographic and SSc disease features (including
presence of ILD) was evaluated. In patients with ILD, we evaluated the relationship between the presence of GORD and
severity of ILD as well as time to development of ILD (from onset of first non-RP manifestation). Finally, we assessed the
impact of treatment of GORD on survival in all SSc patients and in those with ILD.
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Results: GORD was a common manifestation in SSc affecting 93.8% of Australian SSc patients. Development of GORD
was associated with longer SSc disease duration (p=0.001) but was not significantly associated with sex, disease subtype
or autoantibody status. With regard to disease manifestations, GORD was significantly associated with digital ulcers, higher
skin scores (defined using modified Rodnan skin score) and presence of joint contractures, sicca symptoms, faecal inconti-
nence and need for hospitalisation (all p< 0.001). GORD was not significantly associated with PAH. With regard to ILD, there
was no significant association between GORD and the presence of ILD, its severity, or the time to development of ILD. Treat-
ment of GORD with anti-reflux medications (either PPI, H2 ant or combination) was associated with improved survival
(HR 0.58, p = 0.006). Treatment of GORD did not delay the onset of ILD but was associated with improved overall survival
in those with ILD (p=0.002). In patients with GORD and ILD, combination therapy with both PPI and H2 ant improved survival
to a greater degree than monotherapy with either agent (Figure 1).

Conclusion: GORD is a common disease manifestation in SSc and its treatment improves survival in all patients, including
those with ILD. While the presence or treatment of GORD does not influence the development of ILD, aggressive GORD
treatment, ideally with combination therapy, improves survival in those with ILD.
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Background/Purpose: Chemokines appear to be important for the pathogenesis of autoimmune diseases. Humans may
generate antibodies targeting chemokines leading to inhibition of signaling and driving disease phenotypes. We have
reported CCL21 as a promising serum marker for pulmonary arterial hypertension (PAH) in systemic sclerosis (SSc) by
applied enzyme linked immunosorbent analysis (ELISA). Although promising candidates such as CCL21 are emerging, the
application into clinical practice is largely lacking, and standardization of methods has been a major hurdle. Here, we
assessed the reproducibility, specificity and comparability between ELISA and Luminex xMAP in the measurement of
CCL21 in SSc, and report on the presence of anti-CCL21 antibodies.

Methods: The levels of CCL21 in serum samples were measured in 645 SSc patients and 168 healthy controls from Oslo
University Hospital (OUS, n=552) and Zurich University Hospital (n=93) using ELISA and Luminex (Figure 1). To replicate
and extend primary results by ELISA1, we performed two independent rounds of experiments applying Luminex and ELISA2
for serum CCL21 quantification. We also performed protein array analysis for detection of anti-CCL21 antibodies in serum
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samples from SSc patients (n=300), other connective tissue diseases (Sjogren’s syndrome (SS) (n=148), systemic lupus
erythematosus (SLE) (n=345) and mixed connective tissue disease (MCTD) (n=239)) and healthy controls (n=160). PAH
was diagnosed by right heart catheterization (RHC).

Results: Serum levels of CCL21 were higher in SSc patients than in healthy controls (0.49±0.33ng/ml vs. 0.24
±0.08ng/ml, p< 0.001) and higher in SSc-PAH patients (n=41) compared to SSc no PH (n=51) (0.69±0.30ng/ml
vs. 0.44±0.21ng/ml, p< 0.001) (Figure 2). By Luminex, the serum levels of CCL21 were higher in SSc than healthy
controls (0.47±0.81ng/ml vs. 0.21±0.30ng/ml, p< 0.001); CCL21 levels were similar in SSc-PAH (n=72) compared to
no PH (n=107) (0.56±0.63ng/ml vs. 0.52±0.73ng/ml, p=0.737) (Figure 2). In ELISA2, serum levels of CCL21 were
higher in SSc than healthy controls (0.50±0.38ng/ml vs. 0.25±0.12ng/ml, p< 0.001), and again higher in SSc-PAH
(n=51) compared to no PH (n=60) (0.66±0.46ng/ml vs. 0.38±0.23 ng/ml, p=0.001) as in ELISA 1 (Figure 2). We found
a significant but moderate correlation between Luminex and ELISA1 (r=0.515, p< 0.001) and ELISA2 (r=0.52,
p< 0.001) (Figure 2). The correlation of ELISA1 and ELISA2 was significantly strong (r=0.788, p< 0.001) (Figure 2). In
the protein array of anti-CCL21 antibodies, we found that only 5% of the patients were positive for anti-CCL21 anti-
bodies. Anti-CCL21 antibodies significantly differed between healthy controls and SSc (p< 0.001), SLE (p< 0.001)
and SS (p< 0.001), but not MCTD (p=0.201) (Figure 3).

Conclusion: We showed that increased levels of CCL21 are associated with SSc and PAH and are reproducible within the
same method, but not using different methods highlighting the importance of standardization of the assessment of circulat-
ing biomarkers. Anti-CCL21 antibodies seem not to be specific for SSc, and are not associated with PAH.

Figure 1: Schematic overview of the number of systemic sclerosis (SSc) patients included in ELISA 1, Luminex and ELISA 2.
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Figure 2: CCL21 serum levels and correlation analysis in ELISA 1, Luminex and ELISA 2.

Figure 3: Serum anti-CCL21 antibody level in healthy controls and patients with different systemic connective tissue diseases.

4287



Disclosure: H. Didriksen, None; Ø. Molberg, None; A. Mehta, None; S. Jordan, None; H. Fretheim, Bayer, GSK and
Actelion; E. Gude, Jannsen; T. Ueland, None; C. Brunborg, None; V. Palchevskiy, None; T. Garen, None; . Midtvedt,
Jannsen, Boehringer-Ingelheim; A. Andreassen, Jannsen; F. Lund-Johansen, None; O. Distler, AbbVie/Abbott,
Amgen, GlaxoSmithKlein(GSK), Novartis, Roche, UCB, Kymera, Mitsubishi Tanabe, Boehringer Ingelheim, 4P-Pharma,
Acceleron, Alcimed, Altavant Sciences, AnaMar, Arxx, AstraZeneca, Blade Therapeutics, Bayer, Corbus Pharmaceuti-
cals, CSL Behring, Galapagos, Glenmark, Horizon, Inventiva, Lupin, Miltenyi Biotec, Merck/MSD, Prometheus Biosci-
ences, Redx Pharma, Roivant, Sanofi, Topadur, Pfizer, Janssen, Medscape, Patent issued “mir-29 for the treatment of
systemic sclerosis” (US8247389, EP2331143), FOREUM Foundation, ERS/EULAR Guidelines, EUSTAR, SCQM (Swiss
Clinical Quality Management in Rheumatic Diseases), Swiss Academy of Medical Sciences (SAMW), Hartmann Müller
Foundation; J. Belperio, Boehringer-Ingelheim; A. Hoffmann-Vold, Boehringer-Ingelheim, Janssen, Eli Lilly, Merck/
MSD, Roche.

Abstract Number: 2161

Alterations of Nutritional Status of Scleroderma Patients and
Associations with Disease-specific Features

Sabína Oresk�a1, Hana Storkanova1, Maja Spiritovic2, Barbora Hermankova2, Michal Vrablík3, Karel Pavelka4, Jǐrí
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Background/Purpose: Systemic sclerosis (SSc) is characterized by skin and organ involvement and chronic disease
course. In particular, involvement of the gastrointestinal tract and systemic inflammation can have a negative impact on nutri-
tional status. The aim of this study was to assess the differences in the nutritional status of SSc patients and healthy controls
(HC) and the association with disease-specific features.

Methods: 100 patients with SSc (85 females; mean age 55.5; disease duration 4.0 years; lcSSc 59 / dcSSc 41) and
100 age-/sex-matched HC (85 females, mean age 55.3) without rheumatic diseases were included. Patients with SSc ful-
filled the 2013 ACR/EULAR criteria. Levels of selected nutrition parameters were measured in sera drawn after 8 hours of
fasting by routine analytic methods. In SSc patients, disease activity was evaluated by the ESSG composite index, skin
involvement by the modified Rodnan skin score (mRSS), and organ involvement and current treatment were recorded.

Results: Differences in disease activity and skin involvement were observed between the two subtypes of SSc, whereas
comorbidities, internal organ involvement, and treatment were statisticaly comparable. Serum levels of proteins (total pro-
tein, albumin, prealbumin, transferrin), minerals (Fe, Mg, Zn), and vitamins (calcidiol, calcitriol) were decreased (p=0.060 for
total protein, p< 0.05 for the rest). On the other hand, orosomucoid (an inflammatory marker) and C-peptide were increased
in SSc compared to HC (p< 0.05). Patients with dsSSc had a more unfavorable decrease in minerals (Fe, Mg) than lcSSc
when compared to the corresponding age-/sex-matched HC. Among the individual SSc subsets, lcSSc had a trend to
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higher albumin, Mg, and Zn levels (p< 0.10) and significantly higher albumin levels (p=0.033) compared to dcSSc. The
remaining nutritional markers were comparable between lcSSc and dcSSc. High disease activity, increased levels of CRP
or ESR, worse skin involvement (higher mRSS), and lower BMI were associated with adverse changes in nutritional markers,
especially decreased albumin, prealbumin, transferrin, minerals, and vitamins. Other factors significantly associated with
nutrition parameters were the current dose of glucocorticoids, disease duration, lung involvement, and age (table 1).

Conclusion: We have observed significant alterations in nutritional parameters in our SSc patients compared to age-/sex-
matched healthy individuals. These changes were associated predominantly with disease activity and skin involvement.
Patients with dcSSc tended to have worse disease activity and more pronounced alterations of nutritional status compared
to lsSSc patients.
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Background/Purpose: Systemic sclerosis (SSc) is known to have more severe manifestations and higher mortality in Black
populations, while fewer studies have examined disparities in epidemiology or clinical features in other populations. Indige-
nous North American (INA) populations have higher prevalence and severity of a number of autoimmune disorders, but no
recent studies have examined the clinical characteristics of SSc in INA populations. We sought to describe the clinical char-
acteristics of SSc in the Alaska Native/American Indian (AN/AI) population in Alaska.

Methods: This study was approved by the Alaska Area IRB as expedited research with a waiver of consent. Tribal approval
was obtained from participating regional tribal health organizations. Potential cases were identified by a query of administra-
tive data from the electronic health records for International Classification of Disease (ICD)-9 and ICD-10 codes possibly
identifying SSc during the period from 2012-2019. A detailed medical record abstraction was performed for each potential
case, including verification of diagnosis and clinical features. Cases were required to have a diagnosis confirmed by a rheu-
matologist in the medical record. Clinical characteristics are reported as documented in the medical record, including demo-
graphics, SSc subtype, organ involvement, serologies, and medications ever prescribed for SSc.

Results: A total of 36 confirmed cases of SSc were identified. Of these, 27 (75%) had limited cutaneous systemic sclerosis
and 9 (25%) had diffuse cutaneous systemic sclerosis. The mean age at SSc diagnosis was 52.7 years (standard deviation
14.0). SSc was more common in women (n=28, 77.8%) compared to men (n=8, 22.2%). Skin thickening (n=33, 91.7%),
Raynaud’s (n=31, 86.1%), telangiectasia (n=25, 69.4%), and calcinosis (n=15, 41.6%) were some of the common clinical
features. Digital ulcers were noted to be frequent (n=16, 44.4%), and 7 patients had experienced digital amputation. Pulmo-
nary hypertension was diagnosed in 6 (16.7%) patients and interstitial lung disease was diagnosed in 13 (36.1%) patients.
Gastrointestinal (GI) manifestations were common (n=33, 91.7%), with gastroesophageal reflux disease (n=28) and esoph-
ageal dysmotility (n=20) being the most common GI diagnosis. Heart and kidney involvement were uncommon. Most
patients were positive for Antinuclear antibody (n=32, 88.9%). Of specific antibodies, centromere antibody was most com-
mon (n=15), followed by Scl-70 antibody (n=6), then RNP antibody (n=5). Hydroxychloroquine (n=16) was the disease-
modifying anti-rheumatic drug (DMARD) most commonly ever prescribed, followed by mycophenolate mofetil (n=9), then
cyclophosphamide (n=6). Fewer than five patients had ever received rituximab or methotrexate.

Conclusion: This is first study to describe clinical characteristics of SSc in AN/AI people in Alaska. Raynaud’s, telangiecta-
sias, calcinosis, pulmonary and GI manifestations were common. Heart and kidney involvement was uncommon. The pro-
portion of patients with limited vs. diffuse SSc, female gender, and specific organ manifestations appears similar to those
described in other populations.
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Background/Purpose: Systemic sclerosis (SSc) is characterized by skin and organ involvement and chronic disease
course. Systemic inflammation, involvement of the gastrointestinal tract, and glucocorticoid treatment can have a negative
impact on intermediate metabolic pathways, especially on lipid metabolism. The aim of this study was to assess the differ-
ences in the lipid profile of SSc patients and healthy controls (HC) and the association with disease-specific features.

Methods: 100 patients with SSc (85 females; mean age 55.5; disease duration 4.0 years; lcSSc 59 / dcSSc 41) and
100 age-/sex-matched HC (85 females, mean age 55.3) without rheumatic diseases were included. Patients with SSc ful-
filled the 2013 ACR/EULAR criteria. Levels of selected parameters of lipid metabolism were measured in sera drawn after
8 hours of fasting by routine analytic methods. In SSc patients, disease activity was evaluated by the ESSG composite index,
skin involvement by the modified Rodnan skin score (mRSS), and organ involvement and current treatment were recorded.

Results: We observed differences in disease activity and skin involvement between dcSSc and lcSSc, whereas comorbidi-
ties, internal organ involvement, and treatment were statistically comparable. Levels of triglycerides (TG) tended to be higher,
especially in the dcSSc group. However, total cholesterol (TC), LDL-C, and also HDL-C demonstrated a trend towards a
decrease compared to HC (p< 0.10). Although levels of Apo-B (a part of non-HDL-C, a negative cardiovascular predictive
marker) were comparable, levels of Apo-A (a part of HDL) were significantly decreased in the whole SSc group and both
SSc subtypes compared to age-/sex-matched HC (p< 0.05). There was a trend towards a higher (unfavorable) atherogenic
index in dcSSc compared to the corresponding age-/sex-matched HC (p< 0.10). Patients with dcSSc had significantly
lower HDL-C levels (p=0.006) and a trend to lower apo-A (p=0.079) but significantly increased lipoprotein A and atherogenic
index of plasma compared to the lcSSc group (p< 0.05). Levels of TC, LDL-C, apo-B, and nonHDL positively correlated with
disease duration, the current dose of glucocorticoids (p< 0.05), and LDL-C levels correlated borderline negatively with CRP
(p=0.061). Higher levels of HDL-C and apo-A were associated with higher age, lower disease activity (ESSG composite
index and CRP) (p< 0.05), and borderline with less severe skin involvement (p=0.067 for HDL-C; p=0.046 for Apo-A). More-
over, Apo-A positively correlated with the current dose of glucocorticoids and higher DLCO, and the atherogenic index was
increased (worse) in higher disease activity and lower age (p< 0.05 for all).

Conclusion:We have observed significant alterations in serum lipid parameters in our SSc patients compared to age-/sex-
matched healthy individuals. Differences were also found between lcSSc and dcSSc; more unfavorable alterations were
detected in dcSSc. These alterations were associated with disease duration and activity, skin and lung involvement, and
the current dose of corticosteroids.
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Background/Purpose: Interstitial lung disease (ILD) is a leading cause of death in patients with systemic sclerosis (SSc).
Previously, profibrotic monocyte-derived alveolar macrophages (MoAM) expressing (SPP1, MMP9, CHIT1, CHI3L1) have
been shown to play a causal role in animal models of pulmonary fibrosis and were expanded in the lungs of SSc patients with
lung fibrosis undergoing lung transplantation. We hypothesized that pro-fibrotic MoAM will be also present in SSc-ILD
patients without end-stage fibrosis, and that their abundance and gene expression levels will correlate with a decline in lung
function.

Methods: Nine patients with SSc and 5 healthy controls (HC) were prospectively recruited at two academic medical centers
to undergo bronchoalveolar lavage (BAL). Single-cell transcriptomic (scRNA-seq) analysis of isolated immune cells was per-
formed, and data were integrated with previously published data from 10 HC from Mould et al., 2020. Confirmatory immu-
nohistochemistry and sm-FISH staining for macrophage subtype markers were conducted in SSc-ILD lung explants and
donor lungs. Numbers of pro-fibrotic MoAM were compared to pulmonary function tests (PFT) results using Pearson
correlation.

Results: Integrative analysis of scRNA-seq data of BAL samples from 9 SSc-ILD patients, 15 HC identified distinct tran-
scriptional subsets of tissue-resident alveolar macrophages (TRAM) and MoAM. MoAM were also present in HC but were
more abundant in SSc-ILD patients. Two MoAM subpopulations were characterized by expression of genes (SPP1,
MMP9, CHIT1, CHI3L1) causally associated with pulmonary fibrosis. Moreover, the abundance of MoAM subpopulations
in BAL from patients with SSc showed significant inverse correlation (r=−0.802±0.048) with lung function as measured by
forced vital capacity (FVC) and forced expiratory volume in 1 second (FEV1). Staining SSc-ILD lung explant sections for
markers of profibrotic MoAM subpopulations revealed that pro-fibrotic macrophages co-exist within the same alveoli with
non-fibrotic macrophages defined by lack of expression of SPP1, MMP9, CHIT1, CHI3L1.

Conclusion: Monocyte-derived alveolar macrophages are significantly expanded in SSc-ILD patients with non-end-stage
fibrosis compared with HC and inversely correlate with lung function. This further supports their role in ILD pathogenesis,
and posits them as potential biomarker and therapeutic target. The presence of profibrotic MoAM in HC in low numbers

Figure 1:Monocyte-derived alveolar macrophages are expanded in SSc-ILD patients. (A) UMAP representation of cell transcriptional profiles from
25 BAL samples from 9 SSc-ILD patients, 5 healthy volunteers and 10 external published healthy volunteers, colored by cell subtype;
(B) proportion of cells from TRAM and MoAM subtypes in samples.
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and their co-existence within same alveoli with non-fibrotic macrophages strongly suggest that a combination of cell-intrinsic
changes and niche signaling is necessary to explain the role of MoAM in fibrosis development.
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Background/Purpose: Spirometry, in particular forced vital capacity (FVC), is a widely implemented tool in the initial diag-
nostic workup and monitoring of systemic sclerosis-related interstitial lung disease (SSc-ILD). In addition to ILD, several
other extra-pulmonary complications can affect pulmonary function. There is currently limited data on lung function in SSc
patients with and without ILD compared to a healthy reference population.
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We aimed to compare forced vital capacity (FVC) of a well-defined SSc patient cohort with and without ILD to multi-ethnic
reference values provided by the European Respiratory Society (ERS) global lung function initiative (1).

Methods: SSc patients from the Oslo University hospital SSc cohort with at least one PFT were included. We registered
each patient’s first available FVC value and a follow-up FVC at 12 +/- 3 months if available. We registered clinical character-
istics including sex, age, height, the extent of skin changes, and presence of ILD assessed on HRCT. Predicted FVC values
from the reference population were calculated using the GLI 2012 equation (1), including age, height and ethnicity. Descrip-
tive statistics were applied.

Results: In total, 404 SSc patients were included; of these 58 (14%) patients were anti-Scl 70-antibody positive, 61 (15%)
were male, 155 (38%) had ILD and 93 (23%) had diffuse cutaneous SSc (dcSSc). At baseline, mean age was 55.8
(SD 14.0) years, and mean time from first non-Raynaud symptom was 35 (53.2) months. A follow-up spirometry at
12 +/-3 months was available in 164 (41%) patients. Mean FVC was 0.48 L lower at baseline compared to the reference
population. At 12 +/-3 months the SSc cohorts mean FVC was 0.39 L lower compared to the reference group (Table).
The low FVC values at baseline were most pronounced in patients with ILD (0.87L), in male patients (0.86L) and in anti—
Scl 70 positive patients (0.67L). But SSc patients with no ILD showed also impaired FVC compared to the reference popu-
lation (0.24L), even more pronounced when they had dcSSc (0.34L) (Table).

Conclusion: Mean FVC at baseline was significantly lower in SSc patients compared to the reference population. As
expected, SSc patients with ILD had impaired FVC, but also patients without ILD and in patients with limited skin changes.
This highlights the importance of other factors than ILD on lung function in SSc patients.
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Background/Purpose: To characterise a cohort of Australian scleroderma patients with inflammatory arthritis including
patient characteristics, autoantibody profile, therapy and impact on function and quality of life.
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Methods: 1717 scleroderma (SSc) patients, meeting ACR/EULAR criteria, were recruited from the Australian SSc Cohort
Study (ASCS). Inflammatory arthritis (IA) was defined clinically as the presence of synovitis on examination. Patient reported
outcome measures including quality of life (QoL) using the Medical Outcomes Study Short Form-36 and physical function
using the health assessment questionnaire (HAQ) were recorded. Associations between IA and demographics, disease
manifestations and autoantibody profile were investigated using logistic regression analysis.

Results: IA was a commonmanifestation in SSc affecting one third (33.3%) of SSc patients, more commonly found in limited
SSc (lcSSc) than diffuse SSc (dcSSc) (69.9% vs 30.1%, p=0.001). A third of SSc patients, regardless of the presence of IA,
had a positive rheumatoid factor (RF) (31.7% in those with IA vs 29.5% in those without IA, p=0.354), whereas the presence
of anti-CCP antibody, although of low frequency, was significantly associated with IA (7.5% in those with IA vs 1.5% without
IA, p< 0.001). The presence of IA was associated with higher unemployment (25.9% vs 19.2%, p=0.014) and reduced
physical function (HAQ 1.25 vs 0.88, p< 0.001). In multivariate regression analysis (Table 1), IA was associated with female
gender (OR 1.4, p=0.03), myositis (OR 2.0, p< 0.001), joint contractures (OR 1.7, p< 0.001), elevated CRP (OR 1.01,
p< 0.001), and the absence of vascular complications of SSc renal crisis (SRC) and pulmonary arterial hypertension (PAH)
(OR 0.5, p=0.03 and OR 0.5, p< 0.001 respectively) (Table 1). Those with IA, compared with those without IA, were more
likely to be treated with immunosuppressive medications including prednisolone (61.9% vs 38.6%, p< 0.001), hydroxychlor-
oquine (44.9% vs 13.1%, p< 0.001), methotrexate (46.0% vs 14.0%, p< 0.001), leflunomide (4.2% vs 0.3%, p< 0.001),
rituximab (3.0% vs 0.5%, p< 0.001), tocilizumab (1.6% vs 0.3%, p=0.002) and abatacept (1.6% vs 0.0%, p< 0.001). Unsur-
prisingly, the presence of IA was associated with a lower QoL as reflected in both the physical and mental component scores
(p< 0.001).

Conclusion: IA is a common disease manifestation in SSc which negatively impacts upon employment and QoL. In contrast
to rheumatoid arthritis, the presence of a positive RF in SSc, despite its high prevalence, was not significantly associated with
IA, whilst anti-CCP, despite its low prevalence, was strongly associated with IA. Additionally, the presence of IA in our cohort
was associated with a lower prevalence of vascular complications.

Disclosure: E. Schwender, None; D. Hansen, None; W. Stevens, None; L. Ross, None; N. Ferdowsi, None;
S. Proudman, Janssen, Boehringer-Ingelheim; J. Walker, Boehringer-Ingelheim; J. Sahhar, Boehringer-Ingelheim;

Table 1. Associations of inflammatory arthritis on multivariate regression analysis Abbreviations rheumatoid factor (RF), Scleroderma (SSc), pul-
monary arterial hypertension (PAH), scleroderma renal crisis (SRC), c-reactive protein (CRP), antinuclear antibody (ANA)
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Background/Purpose:We sought to describe the autoantibody profile of SSc patients with early disease and examine the
clinical, laboratory and prognostic features associated with these antibody subsets.

Methods: Study participants were from the Collaborative National Quality and Efficacy Registry (CONQUER), a multicenter
US-based registry of SSc patients within 5 years (median 2.2-2.8 years) of their first non-Raynaud’s symptom. As of April
25, 2022, 533 patients were enrolled and had autoantibody testing as part of their clinical care. All subjects met 2013
ACR/ European League Against Rheumatism criteria for SSc. Baseline and most abnormal characteristics during follow-
up were compared by antibody status.

Results: Of the 533 patients evaluated, the vast majority had a positive ANA screen; only 3.7% were ANA negative.
87 patients (16.3%) had ACA, 134 (25.1%) anti-RNA polymerase III (RNA pol III), 143 (26.8%) Scl-70, and 47 (8.8%)
had an isolated nucleolar antibody pattern without other subserology. There were 5% of patients who had other SSc-
associated subserologies, including 14 with anti-Pm/Scl, 3 anti-U3-RNP (also nucleolar ANA patterns) and 10 with
U1-RNP. Almost 10% were ANA positive but did not have any SSc subserology, while 4.3%% had 2 or more subserol-
ogies. ACA patients were likely to be female Caucasians with limited cutaneous disease. They had the lowest modified
Rodnan Skin Scores (mRSS) and highest SSc-GI tract (GIT) scores across groups. RNA pol III was strongly associated
with diffuse cutaneous disease, having the most severe skin involvement of the groups by mRSS score and frequency of
joint contractures and tendon friction rubs. Patients with RNA pol III had the highest rate of scleroderma renal crisis. Scl-
70 patients were youngest at symptom onset; additionally, they had the most severe lung disease on pulmonary function
tests (PFTs) and high-resolution CT imaging. Patients with an isolated nucleolar antibody were demographically and clin-
ically most similar to Scl-70 patients; these groups had high proportions of African-American and male patients as well
as more severe PFTs than other antibody groups. In the 1.6 years of follow up, the lowest forced vital capacity (FVC)
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measurements were seen in Scl-70 and isolated nucleolar antibody patients with median FVCs of 79% and 77% pre-
dicted, respectively (p< 0.001) (Table 2).

Conclusion: Even in early disease, ACA, RNA pol III and Scl-70 have the typical clinical associations that have been estab-
lished with these antibodies. Patients with an isolated nucleolar antibody pattern without other SSc subserology should be
followed closely for interstitial lung disease.

Disclosure: A. Bosso, None; S. Assassi, Boehringer-Ingelheim, Janssen, Novartis, AstraZeneca, CSL Behring, Abb-
Vie/Abbott; T. Frech, None; J. Gordon, None; E. Bernstein, Boehringer-Ingelheim, Kadmon, Pfizer; C. Richardson,
None; N. Sandorfi, None; L. Hummers, Boehringer-Ingelheim, Corbus Pharmaceuticals, Cumberland Pharmaceuti-
cals, Kadmon Corporation, Medpace, CSL Behring, Mitsubishi Tanabe, Horizon Pharmaceuticals; A. Shah, Arena
Pharmaceuticals, Medpace/Eicos, Kadmon Corporation; D. Khanna, Boehringer Ingelheim, Genentech, Prometheus,
Horizon, Chemomab, Talaris, Gesynta, Amgen, Acceleron, Actelion, Bayer, CSL Behring, Paracrine Cell Therapy, Mit-
subishi Tanabe, Theraly, Eicos Sciences; L. Chung, Kyverna, Mitsubishi Tanabe, Eicos, Boehringer-Ingelheim, Jasper,
Genentech; F. Castelino, Boehringer-Ingelheim; F. Hant, None; V. Shanmugam, None; J. VanBuren, None;A. Larkin,
None; L. Evnin, None; V. Steen, None.
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Background/Purpose: The combination of Raynaud´s Phenomenon (RP) and vasculopathy, characterized by intimal prolif-
eration and fibrosis, endothelial dysfunction, and smooth-muscle activation, can lead to severe digital ischemia in patients
with systemic sclerosis (SSc). Despite standard treatments, a subset of patients sustain prolonged disability and experience
tissue loss including digital amputation. We describe a new approach that combines vasodilatory therapy and percutaneous
intervention to address refractory digital ischemia in patients with SSc.

Methods: This is a single-center, retrospective study of patients fulfilling the 2013 ACR/EULAR Classification Criteria for
Systemic Sclerosis presenting with digital ulceration, gangrene or severe RP from January 1, 2020, to May 31, 2021 and
who underwent percutaneous intervention of the hand and forearm followed by intravenous prostaglandin infusion. Patient
demographics and clinical characteristics including manifestations of SSc, antibody profiles, presence of interstitial lung dis-
ease and/or pulmonary hypertension were collected by medical record review. Angiographic findings such as location of
occlusive lesions and procedural strategies were collected. Outcomes, specifically status of cardinal digital ulceration, and
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improvement in symptoms as reported by patients, were obtained via progress notes, patient communication and clinical
photographs.

Results: Six patients with SSc were included. The age range was 40-63 years, 5/6 subjects were female, 3/6 had past or
current smoking history, 3/6 had hypertension, 1/6 peripheral vascular disease. All patients had positive antinuclear antibod-
ies (ANA), 5 in centromere pattern and 1 in a speckled pattern. One patient had both RNP and SS-A antibodies, another had
SS-A antibodies. Two patients had SSc sine skin sclerosis, 3 limited cutaneous disease and 1 diffuse cutaneous SSc. Two
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patients had interstitial lung disease without hypoxia and none had pulmonary arterial hypertension. Disease duration from
onset of RP to time of intervention ranged from 3 to 9 years. Five out of 6 patients were on calcium channel blockers and
phosphodiesterase inhibitors at the time of the angioplasty; the 6th patient was newly diagnosed and not on medication.
(Table 1).

Fourteen percutaneous interventions were performed. Three patients had multiple procedures. Ulnar artery occlusion (UAO)
was found in 13/14 angiograms. Most patients presenting with a digital ulceration had healed after the intervention,
2 patients required a repeat intervention for the same lesion. All patients reported symptomatic improvement and none pro-
gressed to auto-amputation of the digits. (Table 2) No adverse events from the procedures were reported. Figure 1 shows
before and after intervention photographs for one of the patients along with the angiographic findings.

Conclusion: SSc-associated digital ischemia is a cause of significant morbidity. UAO is a prevalent finding in our cohort and
highlights the severity of the vasculopathy in SSc patients. Our study shows that percutaneous intervention of the vascula-
ture of the hand is a safe approach which may restore blood flood to the digits, allow wound healing and prevent tissue loss.
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Disclosure: L. Romero Karam, None; K. Honan, None; S. Arain, None; M. Mayes, Actelion Pharma, Mitsubishi-
Tanabe, Boehringer Ingelheim, EICOS, Horizon Pharma, Prometheus, Corbus, Medtelligence.

Figure 1. Left hand of Patient 1. Panel A shows impending skin necrosis at the tips of the 2nd and 3rd digits, prior to procedure 1. Panels C and D
show resolution of ischemia after procedure 2. Panel E shows occlusion of the left ulnar artery (arrowheads) and interrupted superficial and deep
palmar arches (arrow). After percutaneous transluminal angioplasty of the ulnar occlusion (middle image), the final angiogram shows restoration of
antegrade flow into the superficial and deep palmar arches through the patent ulnar artery (arrow).
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Background/Purpose: Systemic sclerosis( SSc) can primarily cause repeated focal ischaemic insults in the myocardium
and result in irreversible myocardial fibrosis. Myocardial involvement, when becomes clinically apparent, is considered as a
poor prognostic factor. Conduction system fibrosis can result in bradyarrhythmia and conduction abnormalities and myo-
cardial fibrosis can cause atrial and ventricular arrhythmia. This study aims to assess incidence of arrhythmia and conduction
abnormalities in patients with systemic sclerosis.

Forest plot for this meta-analysis
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Methods: We comprehensively searched the pubmed and embase database with keywords “systemic
sclerosis”,”arrhythmia or conduction or AV block” from inception to April 2022. The primary aim of the study was to deter-
mine incidence of conduction abnormalities and arrhythmia in systemic sclerosis patients. Incidence was pooled using ran-
dom effect model using DerSimonian-Laird estimator of Tau2. The heterogeneity of effect size across the studies was
assessed with I2 statistics with low heterogeneity: I2 ≤ 25% moderate: 25–50% and high >75%.

Results: Our literature search yielded 2837 studies, of which 33 retrospective and prospective cohort and cross sectional
studies involving a total 8225 patients met our inclusion criteria. Systemic sclerosis patients showed a pooled incidence of
21 (17-24)95% ; I2=97% for arrhythmia and conduction blocks.

Conclusion: Arrhythmia and conduction abnormalities can be frequently seen in SSc patients. Taking into account the poor
prognosis associated with clinically evident cardiac involvement, electrocardiogram may aid in early detection and can be
considered in SSc patients on routine basis, utility of which needs to be studied further.

Disclosure: D. Antala, None; A. Trongtorsak, None; Q. Meng, None; A. Ramachandran, None; A. Patel, None;
P. Adhikari, None; P. Pudasainee, None; K. Pandya, None.
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Background/Purpose: The Ranked Composite Important Difference (RCID) in diffuse cutaneous Systemic Sclerosis (
dcSSc) is a clinically and patient meaningful composite score for outcome of dcSSc developed as anchor of the ACR Com-
posite Response Index in SSc (ACR-CRISS) following OmerACTmethodology. The score assigns a specific weight to Organ
Failure, and Minimal Clinically important differences in FVC, mRSS and HAQ-DI both in the worsening and improving direc-
tions and it ranges from -1 ( worse possible worsening) to 1 ( best possible improvement).

Here we aimed to test the performance of the RCID in datasets from 3 randomised, placebo controlled trials in early dcSSc
and determine its value in detecting worsening and improvement at group level as well as clinically meaningful anchor for the
recently described revised CRISS brackets scores (1).

Methods: We analysed core set measures from 354 participants who participated in three placebo-controlled trials: Asset
(2), Foccusced(3) and Fasscinate (4). We generated 10 random development datasets, selected from 2/3 of the participants,
stratified by study and treatment group. The remaining participants (1/3 of the participants) formed the validation sets. Mean
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RCID scores of the replicate datasets were calculated for active and placebo treatments. Bootstrapping was employed to
determine 95% Confidence Intervals. Worsening and improvement brackets were defined for scores within 1 STDV ( Mild
worsening or improvements), between 1 and 2 STDV ( Moderate worsening or improvements) and over 2 STDV( severe
worsening or marked improvement). Kappa statistics were used to analyse concordance of RCID and ACR and revised
CRISS scores.

Results: RCID showed a normal distribution in the combined dataset (%Mean + STDV = 10.4 + 44.8, N=320). Positive RCID
scores showed a strong correlation with ACR CRISS >0.6 with kappa statistics in development and validation sets of 0.71
(CI 0.64,0.73) and 0.71 (0.66,0.84), respectively. Accordingly, 73.1% of subjects with positive RCIDs (74% in validation
set) met revised CRISS10 threshold, with 63.7 and 51.3 meeting rCRISS 20 and 30, respectively. RCID distribution by treat-
ment group is shown in Figure 1A. Each development and validation set included 261 and 126 patients, respectively. In the
development sets, 32% (C.I 29.7,34.3) of subjects on active treatment showed a positive RCID ( >0) vs 25.8 (CI: 23.3,26.6)
of the placebo group. Data were confirmed in the validation set (31.7 vs 27.1). Conversely, 12.3% (10.7,14) of subjects on
treatment arms showed negative RCID ( Any worsening, < 0) vs 21.1 (19.2,23.3) in the placebo groups. Proportion of
patients in each RCID bracket by treatment group is shown in Figure 1B.

Conclusion: RCID, can be used as a dichotomous variable with a positive ( improving) and negative (worsening) outcome
and it offers a clinically meaningful anchor to composite outcome measures like ACR CRISS or revised CRISS in early
dcSSC.

Disclosure: F. Del Galdo, AbbVie/Abbott, AstraZeneca, Boehringer-Ingelheim, Mitsubishi-Tanabe, Capella biosci-
ences, Chemomab LTD, Kymab; S. Huang, None; L. Bissell, None; s. johnson, None;D. Furst, AbbVie/Abbott, Pfizer,
CORBUS, GALAPAGOS, GlaxoSmithKlein(GSK), NIH, Novartis, HORIZON, PROMETHEUS, SANOFI, Roche, Genen-
tech, GALDERMA, CME, Bristol-Myers Squibb(BMS), Amgen; D. Khanna, Boehringer Ingelheim, Genentech, Prome-
theus, Horizon, Chemomab, Talaris, Gesynta, Amgen, Acceleron, Actelion, Bayer, CSL Behring, Paracrine Cell
Therapy, Mitsubishi Tanabe, Theraly, Eicos Sciences.
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Background/Purpose: Type-I Interferon pathway activation has been associated with severity and progression of diffuse
cutaneous SSc (dcSSc). The role of type-I Interferons (IFNs) in limited cutaneous systemic sclerosis (lcSSc) has not yet been
explored. Here we aimed to determine the value of Type I IFN activation in stratifying for clinical outcome in lcSSc as
assessed by a novel composite endpoint developed for the MINIMISE clinical trial of mycophenolate mofetil in lcSSc
(EudraCT: 2019-004139-21)

Methods: Consecutive lcSSc patients from our observational cohort and age/sex- matched healthy controls (HC) were
assessed for Type I IFN activation as measured by a serum chemokine interferon score calculated as the average of the
logged serum concentration of CCL2, CCL8, CCL19, CXCL9, CXCL10, and CXCL11, as previously described. Patients
were dichotomised in IFN Hi or Low according to scores over or within 1 Standard Deviation of the HC mean. The MINIMISE
3 year morbi-mortality endpoint included (i) New lung fibrosis on HRCT (FVC< 70%), (ii) Deterioration of established lung
fibrosis, (iii) Significant progression of skin score, (iv) New major cardiac complication, (v) Scleroderma renal crisis, (vi) new
diagnosis of pulmonary hypertension, (vii) Severe SSc related GI disease, (viii) Severe digital vasculopathy and
(ix) Mortality. ANOVA, Pearson/Spearman correlation analysis, Fisher Exact Test (FET) and long-rank Mantel-Cox Chi
Square (Mantel-Cox) were employed for statistical analysis, as appropriate.

Results: 158 consecutive lcSSc patients enrolled in a single centre observational cohort were included in the analysis
(149 F, mean age 65 ± 12years). Median (IQR) disease duration at time of IFN testing was 67 months (58,74), with mean
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(STDV) follow up of 75 (23) months. Mean (STDV) of IFN score in lcSSC was significantly higher than healthy controls [5.41
(0.47) vs.4.86(0.32); P< 0.0001]. 111 (70%) patients were classified as IFN HI.

52/158 patients (33%) met the morbimortality event during the available follow up, of which 46 (88.5%) were IFN HI
(FET = 0.0004). This gave patients with IFN HI a relative risk (95% C.I.) to meet the event of 3.32 (1.6 to 7.28). Restricting
the analysis to the first 36 months after the test, 36 (22.8%) patients met the endpoint of which 33 (91.6%) where IFN Hi
(FET P= 0.001). Therefore, the relative risk (95% C.I.) of patients with IFN Hi of meeting the MINIMISE endpoint in the first
3 years was 4.42 (1.6 to 13.21).

Median (IQR) time to event of IFN Hi patients was 29 months (14,60) vs 64 (26,85) of IFN low patients. Consistent with this
analysis, survival (from combined endpoint) curve comparison showed a very significant difference (Mantel-Cox 11.62,
p=0.0007)

Conclusion:Within the limitations of retrospective analysis of an observational cohort, our data suggest that 70% of patients
with lcSSc show evidence of Type I IFN dysregulation. IFN Hi patients have worse outcome than IFN Lo as assessed by the
MINIMISE combined endpoint analysis.Independent validation in the context of the ongoing MINIMISE RCT will inform the
use of IFN score as a stratification tool for lcSSc and to harmonise the scope for immune intervention and clinical manage-
ment across both cutaneous subsets.

Disclosure: R. Karanth, None; G. Abignano, None; V. Kakkar, None; R. Ross, None; C. Denton, Boehringer-Ingel-
heim, Roche, GlaxoSmithKlein(GSK), Horizon; F. Del Galdo, AbbVie/Abbott, AstraZeneca, Boehringer-Ingelheim,
Mitsubishi-Tanabe, Capella biosciences, Chemomab LTD, Kymab.
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Background/Purpose: Interstitial lung disease (ILD) is a frequent complication of systemic sclerosis (SSc), often progres-
sive and has a poor prognosis. A restrictive ventilatory defect could suggest ILD either alone or in combination with pulmo-
nary arterial hypertension. Nowadays, Early-SSc is well defined as preliminary stage of SSc. Patients who meet criteria for
Early-SSc could benefit from an early diagnosis of pulmonary involvement.
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Our aim was to assess the pulmonary function in patients diagnosed of Early SSc.

Methods: Retrospective observational study of a wide and unselected series of patients diagnosed of Early-SSc from a sin-
gle university hospital from 2012 to 2022. Patients were classified as Early-SSc following Le Roy criteria. However, patients
did not meet the 2013 ACR/EULAR classification criteria for SSc. We performed pulmonary function tests through conven-
tional spirometry and measurement of the diffusing capacity for carbon monoxide (DLCO).

Results: We included 61 patients with a mean age of 52.9±6.2 years (90.9% women; 9.1% men).

At the diagnosis of Early-SSc, none of our patients evidenced a restrictive ventilatory pattern. DLCO was below normal limits
in 21 patients (34.4%). Small airway obstruction expressed according decreased maximal (mid-) expiratory flow (MMEF)
25-75 was present in 26 patients (42.6%).

After a mean follow-up period of 42.4±3.2 months, 29 (47.5%) patients fulfilled 2013 ACR/EULAR criteria. The average time
between diagnosis of Early-SSc and achieving SSc classification was 24.4±1.8 months. The remaining 32 patients contin-
ued classified as Early-SSc.

An analysis of the subgroup of patients which progressed to SSc showed that DLCO was decreased in 15 of those
29 patients (51.7%) and 18 of 29 patients (62.1%) presented decreased MMEF 25-75. When compared with the subgroup
of patients which did not progress to SSc we found significant differences (Decreased DLCO: 51.7% vs 10.4%; p=0.01 and
decreased MMEF 25-75: 42.8% vs 24.6%; p=0.05).

The analysis of pulmonary function of the subgroup of patients that remained classified as Early-SSc after did not show sig-
nificative changes after follow-up.

Conclusion: In our study, a third of the patients classified as Early-SSc presented at diagnosis abnormal values of DLCO
and/or signs of small airway obstruction without the presence of a restrictive ventilatory pattern. Moreover, this pulmonary
disfunction was significantly more common in patients who progressed to definitive SSc. Patients that remained classified
as Early-SSc did not experience significative changes.

Our results support the concept that pulmonary function was impaired in Early-SSc and that it should probably be consid-
ered for future Early-SSc classification criteria.

Disclosure: S. Leal Rodriguez, None; F. Ortiz Sanjuan, None; J. Ivorra Cortés, None; L. Mas Sanchez, None;
P. Muñoz Martinez, None; C. Riesco B�arcena, None; A. Huaylla Quispe, None; C. Pavez Perales, None;
I. C�anovas Olmos, None; L. Gonzalez Puig, None; E. Grau García, None; I. Martínez-Cordellat, None; C. N�ajera
Herranz, None; R. Negueroles Albuixech, None; J. OLLER RODRIGUEZ, None; E. Vicens Bernabeu, None;
A. Torrat Novés, None; D. Ramos Castro, None; J. Rom�an ivorra, None.
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Background/Purpose: In the era of emerging need to utilize remote technology-based health care services due to the COVID-
19 pandemic, we wanted to evaluate patient satisfaction and challenges when using telemedicine for patients with systemic
sclerosis (SSc) versus rheumatoid arthritis (RA); and to evaluate physician satisfaction when using telemedicine as well.

Methods: Fifty Pts with rheumatologic diseases {28 SSc , 22 RA } , More than 18 yrs old were enrolled in our study. Demo-
graphic data were obtained by chart review. Disease activity was reported using patient pain and physician global assess-
ment of patient disease activity (MD global) (0-10 scale). The structured questionnaire primarily used closed-ended
questions; however, patients were asked to express their opinions regarding the telemedicine experience, the quality of
the consultation in comparison to in-person experience and their overall satisfaction with the telehealth consultation. For
the same telehealth consultation, the rheumatologist also completed a structured questionnaire.

Results: Eighty six percent of pts were Females, mean age 55 yrs (SD17) with predominantly high degree of education:
40 pts (80%) had a college education or higher . Forty-four patients (88%) reported being satisfied with telehealth, Forty-
three patients (86%) rated the quality of the consultations as excellent to good. Sixty nine percent of SSc patients were con-
cerned about the lack of Physical Examination (PE), versus 27% of RA pts, (p-value =0.02). Fourteen percent of SSc patients
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spent more than 5minutes in setting up the telemedicine call while only one of the RA patients (4.5%) reported such difficulty.
SSc patients were approximately equally satisfied overall with telemedicine visits compared to the RA patients. Nevertheless,
SSc patients reported numerically more technological issues than RA patients ( RA: 24 ;38% instances: SSc:38; 61%
instances) p-value= 0.059)

Age, disease activity (MD global) and Income, emerged as prominent factors affecting the perception of the telemedicine visit.
Older age groups were associated with more technical difficulties(P=0.0059 ). Pts with higher disease activity (MD global)
reported more difficulties with technology during the telehealth visit(P=0.027). Lower income patients had numerically more
concerns regarding lack of Physical Exam (P0.1), suggesting that telehealth might be associated with health inequity concerns.
The majority (69 %) of SSc patients were concerned about the lack of PE, versus only 27% of RA pts (P -value =0.02).

In contrast with the patients, the rheumatologists were satisfied with the telehealth consultations in only 28 (56%) of the ses-
sions. The main drawbacks were related to technical aspects of the virtual visit, and inability to do a full physical exam.

Conclusion: Overall patient satisfaction was high based on convenience and safety. Age, disease activity (MD global) and
income emerged as major concerns to be considered in telemedicine platforms. We highlighted the vulnerable groups
who had more concerns and challenges, to be considered when using a telemedicine platform.
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Background/Purpose: The gastrointestinal (GI) tract is frequently affected in systemic sclerosis (SSc), leading to consider-
able morbidity and even mortality. While important progress has been made in the last years regarding treatment of SSc,
there is no disease-modifying treatment available for SSc-related GI involvement. In this observational study of unselected
patients with SSc, we aimed to identify an association between immunosuppressive therapy and the severity of GI symp-
toms, measured by the University of California at Los Angeles / Scleroderma Clinical Trial Consortium Gastro-Intestinal Tract
2.0 Instrument (UCLA GIT 2.0).

Methods:We selected patients from our EUSTAR centre who met the 2013 ACR/EULAR classification criteria for SSc and
had at least two visits with completed UCLA GIT 2.0 questionnaires, with an interval of 12±3 months between visits. We
defined the first visit with a completed UCLA GIT 2.0 questionnaire as baseline visit. Immunosuppressive therapy was
defined as exposure for at least 6 months between the two visits to at least one of the following drugs, regardless of indica-
tion: mycophenolate mofetil (MMF), cyclophosphamide, methotrexate, azathioprine, leflunomide, glucocorticoids ( >10mg/d
prednisone-equivalent), rituximab, tocilizumab, and abatacept. The study outcome was the UCLA GIT 2.0 score at the
follow-up visit. We performed multivariable linear regression with this outcome as dependent variable and immunosuppres-
sive therapy during follow-up, immunosuppressive therapy before baseline, baseline UCLA GIT 2.0 score and several base-
line parameters selected by clinical judgment as potentially influencing GI symptoms, as independent variables. Multiple
imputation was implemented to handle missing values.

Results:We included 209 patients. Baseline characteristics were: 82.3% female, median (IQR) age 59.0 (48.6, 68.2) years,
median disease duration 6.0 (2.7, 12.5) years, 40 (19.1%) diffuse cutaneous SSc, median baseline UCLA GIT 2.0 score 0.19
(0.06, 0.43). Of these, 71 patients were exposed to immunosuppressive therapy during the observation period: 27/71
received methotrexate, 1/71 cyclophosphamide, 17/71 MMF, 3/71 leflunomide, 3/71 azathioprine, 6/71 glucocorticoids
>10mg/d, 16/34 rituximab, 18/34 tocilizumab. Compared to patients without such treatment, patients on immunosuppres-
sive therapy during the observation period had overall more severe SSc, higher prevalence of treatment with proton pump
inhibitors, similar UCLA GIT 2.0 scores at baseline and at follow up. They also tended to have less severe GI symptoms at
baseline and follow-up by medical history. In multivariable linear regression, immunosuppressive therapy, lower body mass
index, longer disease duration and lower baseline UCLA GIT 2.0 score were significantly associated with lower (better) UCLA
GIT 2.0 scores at follow-up (Table 1).
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Conclusion: Immunosuppressive treatment was associated with lower UCLA GIT 2.0 scores, which suggests potential
effects of immunosuppressants on GI manifestations in patients with SSc. However, these results need verification in addi-
tional studies and in randomised controlled clinical trials.

Disclosure: L. Stamm, None; A. Garaiman, None; N. Zampatti, None; M. Becker, Amgen, Bayer, Mepha, Novartis,
Vifor, Novartis Foundation; C. Bruni, AbbVie/Abbott, SCTC, Gruppo Italiano Lotta alla Sclerodermia, Actelion,
Boehringer-Ingelheim, Eli Lilly; R. Dobrota, Pfizer, Actelion, Boehringer-Ingelheim; M. Elhai, Bristol-Myers
Squibb(BMS), Janssen; S. Ismail, EULAR; S. Jordan, None; A. Tatu, None; O. Distler, AbbVie/Abbott, Amgen,
GlaxoSmithKlein(GSK), Novartis, Roche, UCB, Kymera, Mitsubishi Tanabe, Boehringer Ingelheim, 4P-Pharma, Accel-
eron, Alcimed, Altavant Sciences, AnaMar, Arxx, AstraZeneca, Blade Therapeutics, Bayer, Corbus Pharmaceuticals,
CSL Behring, Galapagos, Glenmark, Horizon, Inventiva, Lupin, Miltenyi Biotec, Merck/MSD, Prometheus Biosciences,
Redx Pharma, Roivant, Sanofi, Topadur, Pfizer, Janssen, Medscape, Patent issued “mir-29 for the treatment of sys-
temic sclerosis” (US8247389, EP2331143), FOREUM Foundation, ERS/EULAR Guidelines, EUSTAR, SCQM (Swiss
Clinical Quality Management in Rheumatic Diseases), Swiss Academy of Medical Sciences (SAMW), Hartmann Müller
Foundation; C. Mihai, Boehringer-Ingelheim, Mepha, MEDTalks, Roche, Janssen.

Baseline factors associated with the total UCLAGIT 2.0 score at the end of the observation period. Multiple linear regression model with imputation
for missing variables. N=209 patients
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Background/Purpose: Scleroderma (SSc) is a complex multisystem autoimmune disease, characterised by vasculopathy
and fibrosis of skin and organs. Involvement of the cardiovascular system occurs frequently and is associated with significant
morbidity and mortality. Pulmonary hypertension (PH) may result from a number of causes in SSc, including pulmonary vas-
culopathy or as a consequence of interstitial lung disease (ILD) or left heart disease (LHD).

This study sought to evaluate the distribution of cardiopulmonary haemodynamic parameters on annual transthoracic echo-
cardiography (TTE) indicative of possible PH, particularly right ventricular systolic pressure (RVSP), and their prognostic
associations in a cohort of SSc patients undergoing TTE and respiratory function tests (RFT).

Methods: Consecutive SSc patients, defined according to the ACR/EULAR criteria, who were enrolled in the Australian
Scleroderma Cohort Study (ASCS) were included. The ASCS is a multicentre registry which prospectively records SSc disease
data annually. Determination of the median and quintile distributions of RVSP was undertaken in the whole cohort and then in
thosewithout PH. PHwas defined as thosewith right heart catheter (RHC) confirmed pulmonary arterial hypertension (PAH), or
those with moderate to severe ILD, or TTE evidence of LHD. Kaplan-Meier (KM) survival curves were used to estimate survival
in patients by RVSP quintile from time of most recent TTE to all-cause mortality in the whole cohort and in those without PH.

Results: The cohort consisted of 1,829 SSc patients with a mean age at SSc disease onset of 46.5 years (SD 14.3), the
majority of whom had limited SSc (1,305, 74.1%). Moderate to severe ILD was present in (216, 11.8%) and PAH in

Figure 1a.) Histogram of RVSP in whole cohort; Figure 1b.) Histogram of RVSP in those without PH
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(188, 10.3%). The median RVSP for the whole SSc cohort was 32.0mmHg (IQR 26.0 – 42.0), Figure 1a. In SSc patients
without PH (917, 50.14%), the median RVSP was 30.0mmHg (IQR 26.0 – 34.9), Figure 1b. Those without PH were signifi-
cantly younger 59.5 years (50.0 – 68.4) compared to those with PH at 67.4 years (59.5 – 75.0), p < 0.001.

KM curve analysis of the whole cohort showed worse survival among patients with RVSP ≥ 40mmHg compared to
< 40mmHg from as early as 1-year; 51.2% compared to 89.17% respectively, p < 0.001. At 1-year, there was statistically
significant difference in survival for those with RVSP 30 – 35mmHg compared to RVSP 35 – 45mmHg with 89.20% alive
compared to 78.29%, p < 0.001, Figure 2a.

K-M survival curve analysis by RVSP quintiles of those without PH showed survival at 1-year for those with RVSP 30 –

35mmHg was 89.20%, Figure 2b.

Conclusion: The median RVSP in a cohort of SSc patients excluding those with PH is higher than the general Australian
population median (RVSP 30.0 compared to 25.0 mmHg (IQR 20.33 to 31.36 mmHg)).(1) Concerningly, those with RVSP
of 30 – 35mmHg, in the absence of PH, had increased risk for mortality. Further data are required to better understand this
phenomenon and consideration given to further investigation for underlying SSc related vasculopathy at a lower threshold of
RVSP than one used to define PH.

Figure 2a.) Kaplan-Meier survival curve from TTE to all-cause mortality by RVSP quintile in the whole cohort

Figure 2b.) Kaplan-Meier survival curve from TTE to all-cause mortality by RVSP quintile in patients without PH
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1. Strange G, et al. Threshold of Pulmonary Hypertension Associated With Increased Mortality. J Am Coll Cardiol.
2019;73(21):2660-72.
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Novel Tissue Turnover Blood Markers Are Associated with Pulmonary
Arterial Hypertension and NYHA Stages in Patients with Systemic
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Background/Purpose: Systemic sclerosis (SSc) is characterized by vasculopathy and fibrosis of the skin and internal
organs. Cardiac involvement, pulmonary arterial hypertension (PAH), and interstitial lung disease (ILD) are associated with
a poor prognosis. They can develop clinically silent and be difficult to detect. Novel tissue turnover blood markers hold the
potential to detect the manifestations before clinical overt disease, identify patients at risk and monitor the disease course
as well as improve our understanding of the pathophysiology in SSc. The purpose of this study, was to measure novel tissue
turnover biomarkers in serum from patients with SSc and explore associations with skin-scores, ECG-abnormalities, PAH
and ILD.
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Methods: One-hundred and two patients fulfilling the 2013 ACR/EULAR criteria for SSc were included in the study (mean
age 59, 77% female, disease duration 0.5-30 years). At study visit, participants completed a questionnaire concerning co-
morbidities (confirmed by medical records review), current medication, family history of CV events, heart symptoms, and
smoking habits. Systolic and diastolic blood pressures and a standard 12-lead electrocardiogram (ECG) were measured.
Additionally, latest (within 3 months) pulmonary function test (FVC% and DLCO%) was noted. Biomarkers of type III and VI
collagen formation (PRO-C3 and PRO-C6) and degradation (C3M and C6M) were measured in serum by competitive ELI-
SAs. The fibrotic index was examined (formation/degradation), of both type III (FICOL3) and type VI (FICOL6) collagen. Dif-
ferences between biomarker levels in SSc patients with or without PAH and ILD, together with abnormal heart rate (< 50
or >100 bpm (n=9)), PQ >220 ms (n=1), QT >450 ms (n=7) or QRS >120 ms (n=4) assessed by ECG were calculated by
Mann-Whitney U test while differences in NYHA stages was examined by a Kruskal Wallis test. A spline plot was included
to investigate the association between modified Rodnan Skin Score (mRSS) and the fibrotic indexes over the disease
course.

Results: Patients with SSc presented a stepwise increase in the levels of PRO-C3, PRO-C6, and C6M (p=0.024, p=0.045,
and p=0.021, respectively) with NYHA stages (Fig. 1), while no difference was found for C3M (p=0.64). A total of 8 patients
were diagnosed with PAH, and they presented higher levels of PRO-C3 and PRO-C6 (p=0.041 and p=0.019, Fig. 2) com-
pared to patients without PAH. There was no difference in the biomarker levels for 26 patients diagnosed with ILD for any
of the biomarkers (p=0.13-0.89, respectively), and neither of the biomarkers was associated with abnormalities accessed
by ECG. However, these were limited by low number of patients with ECG-abnormalities. Patients did not have the same
disease duration, and the fibrotic index, FICOL3, appeared to follow the same trajectory as the mRSS (Fig. 3).
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Conclusion: Patients with SSc presented an altered tissue turnover in later stages of NYHA and in presence of PAH. In addi-
tion, the fibrotic index, FICOL3, indicated to follow the mRSS over time. Our study indicates that they could serve as bio-
markers of these manifestations and warrant further studies in cardiac disease in SSc.

Disclosure: S. Holm Nielsen, Nordic Bioscience; S. Søndergaard Korsholm, None; A. Diederichsen, None;
M. Karsdal, None; J. Bonde Knudsen, None; A. Bay-Jensen, Nordic Bioscience; L. Diederichsen, None;
C. Tandrup Nielsen, None.

Abstract Number: 2177

Familial Clustering of Systemic Sclerosis, Autoimmunity, and Cancer
History

Mariana Bombini1, Nailú Sinicato1, Jacqueline Paredes2, Theresa Wampler Muskardin2, Tiago Nardi Amaral1, Ana Paula
Del Rio1, Joao Marques Neto3, Timothy Niewold2 and Simone Appenzeller4, 1State University of Campinas, Campinas,
São Paulo, Brazil, 2Hospital for Special Surgery, New York, NY, 3State University of Campinas, São Paulo, Brazil,
4Unicamp, Campinas, São Paulo, Brazil

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: (2154–2178) Systemic Sclerosis and Related Disorders – Clinical Poster III
Session Type: Poster Session D
Session Time: 1:00PM–3:00PM

Background/Purpose: Systemic sclerosis (SSc) is a complex disease characterized by chronic inflammation, fibrosis, and
vasculopathy. Genetic factors contribute to pathogenesis, but because it is a rare disease familial aggregation is uncommon
and hard to detect. Cancer risk is increased in SSc patients, but it is not known whether this represents a shared genetic risk
factor or a downstream effect of the disease. In this study we analyze 100 large families from Brazil for recurrence rates of
SSc across three generations, along with risk of other autoimmune diseases and familial risk of cancer.

Methods: A total of 100 SSc consecutive patients were enrolled at the Rheumatology outpatient clinic at the State University
of Campinas – UNICAMP, located in Southeastern Brazil. Patients who met the ACR/EULAR 2013 Criteria for SSc were
included in this study. Personal interviews were conducted with each SSc patient to obtain data on a familial history of
SSc, other autoimmune and rheumatic conditions, and neoplasia in the extended family. Large familial pedigrees inclusive
of 3 degrees of relation to the SSc patient were drawn using the information obtained, and diagnoses of the relatives were
analyzed within this framework.

Results: We observed a first-degree relative recurrence rate of 44.9 for SSc, which fell to 20.5 in second degree relatives,
and 3.5 in third degree relatives. This recurrence rate pattern fits a polygenic inheritance model. We also observed a signif-
icantly increased rate of rheumatoid arthritis and SLE in first degree relatives (for RA, OR=4.5, p=3x10-5; for SLE
OR=7.05, p=0.04). Risk of these other autoimmune diseases was not significantly increased in second and third degree rel-
atives. First degree relatives were reported to have breast cancer and stomach or esophagus cancer more frequently than
second or third degree relatives (breast cancer OR=3.5, p=0.0056, stomach or esophagus OR=3.0, p=0.0077). A similar
non-significant trend was observed in lung cancer in first degree relatives (OR=2.4, p=0.14 as compared to second and third
degree relatives). Leukemia was reported more commonly in first and second degree relatives as compared to third degree
relatives (OR=8.1, p=0.019).
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Conclusion: We observed significant familial clustering of SSc, which fits a polygenic inheritance model. Rates of RA and
SLE were significantly increased in first degree relatives, supporting the idea of shared genetic factors. Some cancers were
reported more commonly in relatives that were more closely related to the SSc patient, as compared to more distant rela-
tives. While these data are subject to the limitations inherent in family history studies, it could suggest a shared genetic can-
cer predisposition in SSc families. Studies in additional populations are needed to confirm this finding.

Disclosure: M. Bombini, None; N. Sinicato, None; J. Paredes, None; T. Wampler Muskardin, None; T. Nardi
Amaral, None; A. Del Rio, None; J. Marques Neto, None; T. Niewold, None; S. Appenzeller, None.
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Background/Purpose: In the begining of pandemic and till spring 2021 there were no clinical and laboratory data regarding
sefety and efficacy of mRNA vaccines against Covid 19 in patients (pts) with systemic sclerosis (SSc), particularly treated
with DMARDs (conventional [cs] and biological [bDMARD]). Our aims were to assess the humoral response to 2 doses of
mRNA vaccine against Covid 19 and the impact of vaccination on SSc disease features in pts treated with DMARDs.

Methods: Consecutive SSc pts treated at our rheumatology institute who received their 1st SARS-CoV-2 (Pfizer) vaccine
were recruited to the study and reassessed 4-6 weeks, 24-28 weeks after the 2nd dose of vaccine and the 3rd dose of vac-
cine („booster“). Pts were assessed for SSc manifestations and activity, data on vaccine side effects and actual therapy, and
blood samples were obtained for serology test at each three visit. Neutralizing IgG Antibodies (Ab) against the spike
receptor-binding domain of SARS COV2 virus were detected using the SARS-Cov-2 IgG II Quant (Abbott) assay (positive
>50AU/ml).

Results: Fifty seven SSc pts (mean age [SD] 58.5 [12.3]), disease duration 9.6 [6] years; 51 (89.5%) female; 28 (49.1%) dif-
fuse SSc; 13 (22.8%) had Overlap with other connective tissue diseases). Thirty-six pts (63%) received csDMARDs
(19 [33%] were on mycophenolate mofetil [MMF]), 16 (28%) received bDMARDs (7 pts recieved rituximab, RTX), 6 (10%) –
csDMARDs and bDMARDs combination, and 18 (32%) - steroids. Forty-five (79%) pts developed significant humoral
response (mean [SD] 7717.6 AU/ml [10148.6], median [IQR] 3045 [170-40000] AU/ml). Among 12 pts without humoral
response 4 pts received MMF; 4 - MMF combined with abatacept (2 pts) or with RTX (3 pts), and 2 with RTX only. Humoral
response was re-evaluated 24-26 weeks after the 2nd vaccine in 22 out of 45 „seropositive“ pts. The level of neutralizing IgG
antibodies significantly declined from mean [SD] 5977.2 [8059] AU/ml to to mean [SD] )782.2 [938] AU/ml, from median
[IQR] 2506 AU/ml to median 418 AU/ml respectively (p=0.005). Five pts with a previous negative humoral response received
„booster“ vaccine 24 weeks after the 2nd dose of vaccine with a substantial raise of the neutralizing IgG antibodies titer
4 weeks afterwards (mean [SD] 13518.7 to 16294.3 AU/ml and median 3799 to 26946 AU/ml respectively, p=0.003).
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„Seronegative“ RTX treated patient, remained negative despite the booster vaccine. Low grade fever and injection site reac-
tions were reported in third of patients. The rheumatic disease remained stable in all SSc pts.

Conclusion: The vast majority of SSc pts developed a significant humoral response to 2 doses of the Pfizer mRNA vaccine
against Covid-19. A significant decline of the humoral response was noted 24 weeks afterwards. “Booster” vaccine was
effective in 50% of “seronegative pts but not in RTX treated pts. Only minor side effects and no apparent impact on SSc
activity was noted.

Disclosure: Y. Braun-Moscovici, None; M. Kaplan, None; M. Braun, None; D. Markovits, None; S. Giryes, None;
K. Toledano, None; Y. Tavor, None; K. Dolnikov, None; R. Daood, None; A. Balbir-Gurman, None.

Abstract Number: 2179

Spatial and Single-Cell Transcriptomics Identify Alcam+ Macrophage /
CD6+ T-Cell Interactions and Accumulation of IgG2b+ Class-Switched
Plasma Cells in Marco+ Medullary Sinuses of Joint-Draining Popliteal
Lymph Nodes in TNF-Tg Mice with Advanced Arthritis

H.Mark Kenney1, Yue Peng2, Kiana Chen2, Javier Rangel-Moreno2, Elizabeth Pritchett2, Jeffrey Fox2, Benjamin Korman3,
Jennifer Anolik2, Lianping Xing4, Christopher Ritchlin5, Edward Schwarz2 and Chia-Lung Wu2, 1University of Rochester
Medical Center, Henrietta, NY, 2University of Rochester Medical Center, Rochester, NY, 3University of Rochester,
Rochester, NY, 4University of Rochester Medical Center, Webster, NY, 5Allergy, Immunology and Rheumatology Division,
University of Rochester Medical School, Canandaigua, NY

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: Abstracts: RA – Animal Models
Session Type: Abstract Session
Session Time: 3:00PM–4:00PM

Background/Purpose: Severe inflammatory-erosive arthritis in tumor necrosis factor transgenic (TNF-Tg) mice is associ-
ated with B-cell translocation into sinuses of joint-draining popliteal lymph nodes (PLNs) via unknown mechanisms (1). Thus,
we characterized transcriptional changes in PLNs of TNF-Tg mice with Early vs. Advanced stages of arthritis combining spa-
tial and single-cell transcriptomics to assess the potential mechanisms orchestrating B-cell translocation.

Methods: PLNs from TNF-Tg male mice with Early (5-7-months, n=6 PLNs) and Advanced (Adv, >8-months, n=12 PLNs)
arthritis were processed for spatial transcriptomics. In addition, 8-9k cells from pooled PLNs of Early and Adv TNF-Tg
groups were subjected to droplet-based single-cell RNA-sequencing (scRNAseq, n=6 PLNs/group) and immune profiling
scRNAseq (n=2 PLNs/group, 2 replicates). Data were analyzed with Seurat, NicheNet (cell interaction), and scRepertoire
(clonality) R packages. PLN immunofluorescence (IF) and ankle � CT measures were utilized to validate RNA detection and
evaluate bone loss, respectively.

Results: Spatial transcriptomics revealed a significant and selective increase in Ighg2b/Ighm expression ratio in PLN sinuses
of Adv vs Early conditions (0.5±0.1 vs 1.4±0.5 counts/counts; p< 0.001). Ighg2b expression significantly correlated with
increased bone erosions and reduced talus bone volumes in the afferent ankle joint (R2=0.54, p< 0.001). IF confirmed the
accumulation of IgG2b+/B220- plasma cells adjacent to Marco+ peri-follicular medullary sinuses (Figure 1). scRNAseq
resolved 18 distinct cell populations with a dramatic increase in T-cells in Adv vs Early PLNs (15.8% vs 2.0%). Bioinformatics
indicated a high probability interaction between Alcam+ macrophages and CD6+ T-cells. IF confirmed the close proximity of
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Figure 1. Increased IgG2b expression in PLN sinuses correlates with reduced bone volume in the afferent ankle joint. PLNs from TNF-Tg mice
were harvested and processed for spatial transcriptomics. A representative H&E-stained image (A) corresponds to a transcriptional representation
(B) of the PLNs from an Advanced capture area where the sinus regions are shown by red spots (C). Differential gene expression of Ighg2b (IgG2b)
within the sinus regions are shown by a spatial feature plot overlying the H&E-stained PLNs from Early (D) and Advanced (E) groups with a signif-
icant increase in Ighg2b/Ighm expression in Advanced sinuses (p<0.001) (F). Ex-vivo micro-CT was performed on the hindpaws of TNF-Tg mice
with Early (G) and Advanced (H) arthritis with a significant reduction in talus bone volumes in Advanced TNF-Tg mice (p<0.0001) (I). Linear regres-
sion analysis demonstrated negative correlation between PLN sinus Ighg2b expression and talus bone volumes in the afferent ankles (R2 = 0.54,
p<0.001) (J). The increase in IgG2b+ cells in Advanced vs Early TNF-Tg PLNs was validated by immunofluorescence. IgG2b+ cells are limited in
Early PLNs (K), while Advanced arthritis is associated with a dramatic accumulation of IgG2b+ (red) / B220- (green) plasma cells localized to the
Marco+ (white) PLN peri-follicular medullary sinuses (L). Statistics: Unpaired t-test (F, I); linear regression (J); ***p<0.001, ****p<0.0001. Scale
bar (yellow) = 50 � m (K, L).
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Alcam+/CD6+ cells only in the Adv condition (Figure 2). Assessment of B-cell clonality revealed 15 polyclonal clusters and a
single oligoclonal population ( >20 cells of same clonotype). Differential gene expression analysis of the oligoclonal popula-
tion showed increased Ighg2b expression along with unique variable light chain expression (Igkv17-21) in the Adv condition,
which has been previously associated with antigen specificity to sphingosine-1-phosphate (S1P) (2) (Figure 3).

Figure 2. Increased IgG2b+ plasma cells in Advanced PLNs with predicted Alcam+ macrophage and CD6+ T-cell co-stimulation. Single-cell sus-
pensions were collected from Early and Advanced TNF-Tg PLNs (n=3 mice, 6 PLNs pooled/group), flow sorted for Hoechst+ / Sytox- live cells,
and processed for scRNAseq. Following integration of the Early (8192 cells) and Advanced (8136 cells) samples, unsupervised clustering in Seurat
resolved 18 distinct cell clusters (A), representing subtypes of B-cells, T-cells, andmacrophages (B). Comparison of Early vs Advanced PLNs dem-
onstrated a substantial increase in the number of T-cells (green; Early 2.0% (C) vs Adv 15.8% (D)). A remarkable increase was also noted in the
proportion of macrophages in Advanced PLNs (3.6% Early (C) vs 7.4% Advanced (D)). Note the color of the pie chart matching the color of unique
cell clusters in the UMAP shown in B. To elucidate potential T-cell / macrophage co-stimulatory pathways in Advanced PLNs, cell interaction anal-
ysis (NicheNet / Seurat) was performed, which indicated high interaction potential between Alcam (macrophages, ligand) and CD6 (T-cells, recep-
tor) (E, yellow arrow). PLN immunohistochemistry further demonstrated a notable physical separation between Alcam+ and CD6+ cells in the Early
condition (F), while these cells were found interacting in close proximity within Advanced PLNs (G). Scale bar (yellow) = 50� m (F, G).
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Conclusion: B-cell translocation into PLN sinuses is associated with the generation of IgG2b+ plasma cells in Advanced but
not Early arthritis. These B-cell changes are concomitant with T-cell accumulation and activation via Alcam+/CD6+ interac-
tion. Bioinformatic analysis and previous studies (2) suggest the presence of clonal S1P-specific plasma cells that may com-
promise S1P-dependent cell egress in PLNs and alter lymphatic function in inflammatory arthritis. Ongoing studies will
confirm the existence of S1P-specific plasma cells and evaluate the therapeutic potential of CD6 blockade in TNF-Tg arthri-
tis, similar to recent clinical trials (3).

Figure 3.Clonal B-cells in Advanced PLNs express BCRs with known anti-S1P specificity and potential to inhibit immune cell egress. Immune pro-
filing scRNAseq was performed on Early and Advanced PLNs (n=2 experiments/group, n=2 PLNs pooled, n=8-9k cells/experiment) following cell
sorting for Hoechst+ / Sytox- live cells. Cells from all scRNAseq experiments were integrated and the B-cells were subset for reclustering, which
resolved 16 distinct cell populations (A). The B-cell receptors (BCRs) were analyzed (scRepertoire / Seurat), and a clonal population of B-cells
(B, black arrow, dark blue spots, >20 B-cells with the same clonotype) localized to cluster 11 in A. Differential gene expression analysis of the oli-
goclonal cluster 11 demonstrated Ighg2b class-switching (C) with unique light-chain variable region gene expression of Igkv17-21 in the Advanced
condition (D), which has been previously suggested to promote antigen specificity for sphingosine-1 phosphate (S1P) (2). Thus, a subset of the
IgG2b+ B-cells accumulated in the PLN medullary region and associated with arthritic severity (Figure 1) may exhibit anti-S1P specificity that
inhibits immune cell egress through joint-draining lymph nodes (E). Schematic created at BioRender.com.
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Background/Purpose: The appearance of anti-citrullinated protein antibodies (ACPAs) in the circulation represents a major
risk factor for developing rheumatoid arthritis (RA). Here we studied whether a combination of two monoclonal ACPAs could
induce pain, bone erosion and tenosynovitis in mice, i.e. symptoms that often precede disease onset in ACPA-positive indi-
viduals at risk of developing RA. ACPAs often cross-react with other types of protein-modifications and therefore we evalu-
ated the role of protein citrullination, mediated by peptidyl arginine deiminase (PAD4), in the symptoms observed in ACPA-
injected mice.

Methods: Monoclonal ACPAs (1325:04C03 and 1325:01B09), generated from plasma cells of RA patients, were trans-
ferred to wildtype and PAD4-deficient mice. ACPA distribution was studied by using positron emission tomography (PET).
Pain-like behavior and macroscopic inflammation were monitored for a period of four weeks, followed by the analyses of
tenosynovitis in the ankle joints using 9.4T magnetic resonance imaging (MRI) and bone micro-architecture in the tibia using
X-ray microscope. Microscopic changes in the tendon sheath were analyzed in decalcified ankle joint sections.

Results: Clone 1325:04C03 accumulated in the smaller joints at higher levels as compared to 1325:01B09 or to control
antibodies, in line with the different fine-specificity pattern of the two ACPAs and the preferential targeting of osteoclasts
and their precursors by 1325:04C03. The combination of the two ACPA clones induced long-lasting pain-like behavior
and trabecular bone loss in mice. Although no synovitis was observed macroscopically, we detected tenosynovitis in the
ACPA-injected mice by MRI. Microscopic analyses of the joints revealed a cellular hyperplasia and a consequent enlarge-
ment of the tendon sheath in the ACPA-treated group. In PAD4-deficient mice the effects of ACPAs on pain-like behavior,
tenosynovitis and bone loss were significantly reduced.

4324



Conclusion: Monoclonal ACPAs can reach the joints from the circulation and induce pain, bone erosion and tenosynovitis
via mechanisms dependent on PAD4-mediated citrullination. ACPAs might thus directly contribute to early symptoms pre-
ceding the onset of RA.
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Background/Purpose: The intestinal microbiota regulates musculoskeletal inflammation and antibiotic use increases risk
for the development or relapse of inflammatory arthritis. However, the basis for this is not well understood. Even less is
known about the effects of the commensal intestinal microbiota on tissue inflammation in the context of viral arthritis such
as that resulting from chikungunya virus (CHIKV). We aimed to define the cellular and immunological mechanisms by which
the commensal gut microbiome regulates inflammation in a mouse model of CHIKV arthritis.

Methods: Subcutaneous footpad injection of CHIKV in mice recapitulates many features of human disease, including joint
swelling, tenosynovitis, and myositis. To perturb the gut microbiome, mice were treated with a 3-day course of the minimally
absorbed oral antibiotics, vancomycin and ampicillin, which depletes many gut bacteria, primarily from the Bacteroidetes
phylum, leading to relative overrepresentation of Proteobacteria and Firmicutes. Using a combination of germ-free mice,
genetic mouse models, and genetically modified bacteria, we examined mechanisms by which gut microbes regulate viral
arthritis.

Results:We show that perturbation of the intestinal microbiome with oral antibiotics results in increased infiltration of inflam-
matory cells and exacerbation of musculoskeletal inflammation in our mouse model of CHIKV arthritis. Antibiotic-induced gut
dysbiosis leads to increased paracellular intestinal permeability. Joint swelling depends partially on MyD88 expression in the
intestinal epithelium, with contributions from Toll-like receptor 4, monocytes, and inflammatory effector CD4+ T cells. Germ-
free mice do not exhibit enhanced alphavirus-induced inflammatory arthritis seen after microbiota depletion. The effects of
gut dysbiosis occur independently of viral burden, and are mediated by depletion of gut microbe-derived short chain fatty
acids (SCFA). Indeed, treatment with exogenous SCFA (butyrate and propionate, but not acetate), or gut microbial trans-
plant with bacterial species that generate SCFA, leads to reversal of intestinal permeability and ameliorates arthritis and myo-
sitis during CHIKV infection.
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Conclusion: While microbial dysbiosis in the gastrointestinal tract has previously been linked to arthritis, the underlying
mechanisms had been less well understood. Our work provides key mechanistic insight into how intestinal microbes and
their metabolites regulate the pathogenesis of viral arthritis through an interplay between intestinal epithelial cells, pattern
recognition receptors, and immune cells. Relevant pathways elucidated by our work may serve as potential therapeutic tar-
gets for modulating musculoskeletal inflammation in the context of autoimmunity and arthritogenic virus infection.
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Background/Purpose: Synovial fibroblasts in patients with rheumatoid arthritis (RA) contribute substantially to the perpet-
uation of synovitis and invasion to cartilage and bone, and have been targets for developing novel therapies for RA. RA syno-
vial fibroblasts express high levels of fibroblast activation protein (FAP) and this expression is relatively highly specific. Here

Figure 1. Effect of cFAP mRNA-LNP vaccination on arthritis. (A and B) Male DBA/1 mice were injected intramuscularly (IM) with 1.5 � g cFAP
mRNA-LNP or EGFP mRNA-LNP or PBS at week 0 and week 3. Two weeks after the last LNP-mRNA injection, mice were injected with chicken
collagen type II emulsified in complete Freund’s adjuvant for induction of collagen-induced arthritis. (C and D) Two weeks after IM injection of
mRNA-LNP, mice were injected intraperitoneally with anti-collagen type II monoclonal antibody cocktail (Arthrogen-CIA 5 Clone cocktail, Chon-
drex) and LPS. Onset and severity of arthritis were assessed clinically (n=5-10 mice in each group; *p<0.01, **p<0.05).
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we explored a strategy to ablate synovial fibroblasts by provoking immune response to FAP for developing a therapy in
experimental arthritis.

Methods: A consensus cDNA sequence for FAP was generated and FAP protein (consensus FAP, cFAP) was expressed
and tested for protection against collagen-induced arthritis (CIA). Mouse cytomegalovirus (MCMV) vector carrying cFAP
cDNA was also generated and tested for protection against CIA. mRNA derived from the consensus cDNA was generated
and encapsulated by lipid nanoparticles (LNP). cFAP mRNA-LNP was injected intramuscularly (IM) at week 0 and week
3. Two weeks after the last injection of cFAP mRNA-LNP, CIA was induced by intradermal injection of collagen type II in
complete Freund’s adjuvant or collagen antibody-induced arthritis (CAIA) induced by intraperitoneal injection of a cocktail
of monoclonal anti-collagen type II antibodies in DBA/1 mice; incidence and severity of arthritis were assessed clinically
and histologically. Serum anti-FAP antibodies were quantified by ELISA.

Results: Immunization with cFAP in aluminum based adjuvant reduced the incidence of CIA to 20% versus 80% in bovine
albumin immunized group. MCMV-cFAP infected mice also showed a reduced incidence of CIA to 40% versus 100% in
MCMV vector infected mice. cFAP mRNA-LNP was first tested and confirmed for expression of cFAP protein in vitro in
human embryonic kidney cells. Mice with IM injection of cFAP mRNA-LNP generated antibodies to cFAP and mouse FAP
(mFAP), whereas those with enhanced green fluorescent protein (EGFP) mRNA-LNP injection generated antibodies to EGFP
but not to cFAP or mFAP. We then tested whether cFAP mRNA-LNP vaccine will be able to suppress arthritis. After two
doses of cFAP mRNA-LNP vaccine (n=10), 60% of mice developed CIA while 100% of mice in GFP mRNA-LNP vaccine
(n=8) or PBS treated (n=8) groups developed CIA (Figure 1A); those animals that developed arthritis in cFAP mRNA-LNP
treated group had a less severe course of the disease (Figure 1B). In CAIA model, cFAP mRNA-LNP vaccine did not have
effect on prevention of arthritis, but was able to reduce the severity of arthritis (Figure 1C and D).

Conclusion: cFAP delivered by mRNA-LNP was able to provoke host immune response in vivo and ameliorate murine mod-
els of inflammatory arthritis. These results suggest that FAP expressed by synovial fibroblasts can be used as a target for
developing therapeutics interrupting fibroblasts for arthritis.
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Background/Purpose: The development of many systemic autoimmune diseases, including systemic lupus erythemato-
sus, is associated with overactivation of the type I interferon (IFN) pathway, lymphopenia, and imbalance between follicular
helper T (Tfh) cell and regulatory T cells (Treg). However, the cellular and molecular mechanisms underlying these immuno-
logical perturbations remain incompletely understood. Mechanistic target of rapamycin complex 2 (mTORC2) shares the
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mTOR kinase with mTORC1, but differs from mTORC1 with its scaffold protein and defining subunit Rictor. Previous inves-
tigations show that mTORC2 is critically required for Tfh differentiation, but not for other effector T cell lineages. It exerts a
negative regulation on Treg generation and suppressive function. This study aims to experimentally test the hypothesis that

Figure 1. Rictor deletion in T cells rectifies immunopathology in Lpr mice. (A) Immunoblot analysis of p-AKT473 in B6 and Lpr CD4+ T cells isolated
from peripheral lymph nodes (pLN). Right, summary of the relative p-AKT473 expression (normalized to that in B6 CD4+ T cells). (B) Image of
peripheral lymph nodes taken from 6 months old B6, Lpr and Lpr.Rictor T-KO mice. Right, summary of total cellularity of lymph nodes. (C) Titers
of total immunoglobulin (Ig) M, IgG, IgG2b and IgG3 were measured by ELISA. (D) Titers of anti-ssDNA (left) and anti-chromatin (right) were mea-
sured by ELISA. Samples were from 9 months old B6, Lpr and Lpr.Rictor T-KO mice. (E) Expression of B220 and TCR� � on lymphocytes. Right,
the frequencies (upper panels) and absolute numbers (lower panels) of B220+TCR� +, B220–TCR � +, B220+TCR� – cells. (F) Flow cytometry
analysis of CD4 and CD8 T cells among B220–TCR� + cells. Right, the frequency (left) and absolute number (right) of CD4–CD8– T cell population.
(E) and (F) Cells were from peripheral lymph nodes (pLN) of 6 months old B6, Lpr and Lpr.Rictor T-KOmice. (G) The inflammatory cytokine levels in
mouse sera samples collected from 5-6 months old B6, Lpr and Lpr.Rictor T-KO mice. NS, not significant; * P < 0.05, ** P < 0.01, *** P < 0.001,
**** P < 0.0001. p values were calculated with one-way ANOVA. Results were presentative of 3 (A) independent experiment and pooled from at
least 3 (A-G) independent experiments. Error bars represent SEM.
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genetic targeting mTORC2 may benefit systemic autoimmunity. We explored the molecular, cellular, and metabolic mecha-
nisms through which mTORC2 may contribute to murine systemic autoimmunity.

Methods: We generated B6.Lpr mice with T cell specific deletion of Rictor, or Treg specific deletion of Rictor. Immune cell
homeostasis was analyzed by flow cytometry and immunofluorescence. Antibody and inflammatory cytokine production
were measured by ELISA or beads-based immunoassays. T cell metabolic activity was measured by Seahorse XFe96 bioa-
nalyzer. Signaling events following TCR and/or type I IFN stimulation were measured by immunoblot or phosflow assays.

Results: Using genetic mouse models, we show that the mechanistic target of rapamycin complex 2 (mTORC2) promotes
Tfh differentiation and disrupts Treg homeostasis. Inactivation of mTORC2 in total T cells, but not in Tregs, greatly amelio-
rated the immunopathology in a systemic autoimmunity mouse model. This was associated with reduced Tfh differentiation,
B cell activation, and reduced T cell glucose metabolism. Finally, we show that type I IFN can synergize with TCR ligation to
activate mTORC2 in T cells, which partially contributes to T cell lymphopenia. T cell specific deletion of Rictor partially
restores the T cell lymphopenia phenotype in a lupus-prone mouse model.

Conclusion: Our results indicate that mTORC2 may act as downstream of type I IFN, TCR, and costimulatory receptor
ICOS, to promote glucose metabolism, Tfh differentiation, and T cell lymphopenia, but not to suppress Treg function in sys-
temic autoimmunity. Our results suggest that mTORC2 might be a rational target for systemic autoimmunity treatment.

Figure 2. Rictor deletion in Treg is unable to restore immune dysregulation in Lpr mice. (A) Frequency of FOXP3+ Treg cells in splenic CD4+ T cells.
(B) Image of peripheral lymph nodes taken from 6 months old B6, Lpr, Lpr.Rictor T-KO mice and Lpr.Rictor Treg-KO. Right, summary of total cel-
lularity of lymph nodes. (C) Frequency of B220+TCR� + cells in pLN among B6, Lpr, Lpr.Rictor T-KO mice and Lpr.Rictor Treg-KO.
(D) Frequencies of pre-Tfh (BCL6 –CXCR5+) and Tfh (BCL6 +CXCR5+) cells in pLN. (E) Frequency of GC B cells. (F) The ratio between Tfh and
Treg frequency in CD4+ T cells from B6, Lpr, Lpr.Rictor T-KO and Lpr.Rictor Treg-KO mice. (G) Serum concentrations of immunoglobulin IgG1,
IgG2a, and IgG2b were measured by LEGENDplex. NS, not significant; * P < 0.05, ** P < 0.01, *** P < 0.001, **** P < 0.0001 (one-way ANOVA).
Results were pooled from at least 3 (A-G) independent experiments. Error bars represent SEM.
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Figure 3. Type I IFN synergizes with TCR to promote CD69 expression and suppress T cell egress. (A) Immunoblot analysis of p-AKT473, AKT
(pan), p-STAT1 and p-S6 in CD4+ T cells from B6 and Cd4creRictorfl/fl mice stimulated with or without anti-CD3/anti-CD28 in the presence or
absence of IFNα for 1 and 6 hours. Right, summaries of the relative p-AKT473 expression (normalized to total AKT and then compared with base-
line B6 CD4+ T cells) stimulated for 6 hours. (B) Flow cytometry analysis of p-AKT473 expression in CD4+ T cells treated with IFNα alone, or in
combination with anti-CD3/anti-CD28 overnight. Right, summary of the relative pAKT473 expression (normalized to that in B6 CD4+ T cells with-
out any stimulation). (C) Immunoblot analysis of p-AKT473, AKT (pan), and p-STAT1 in human CD4+ T cells with or without anti-CD3/anti-CD28
activation in presence or absence of human IFN � for 3 hours. Right, summary of the relative p-AKT473 expression normalized to total AKT and
then compared with baseline. (D) and (E) B6 and Cd4creRictorfl/fl mice were administered with poly(I:C) intraperitoneally. (D) Expression of
CD69 in blood CD4+ T cells from B6 and Cd4creRictorfl/fl mice after poly(I:C) administration. Numbers indicate the percentages of CD69+CD4+
T cells. Right, summary of CD69+ percentage in CD4+ T cells at baseline or treated with poly(I:C) for 16 h and 40 h. (E) Blood CD4+ T cell counts
were determined before and after poly(I:C) treatment. (F) Expression of CD69 in CD4+ T cells from B6, Lpr and Lpr.Rictor T-KO mice. Right, sum-
mary of CD69+ percentages among pLN CD4+ T cells. (G) Blood CD4+ T cell counts were determined in 4-6 months old B6, Lpr and Lpr.Rictor T-
KO mice. NS, not significant; * P < 0.05, ** P < 0.01, *** P < 0.001, **** P < 0.0001 (A, B, D and E, unpaired Student’s t test, C, F and G, one-way
ANOVA). Results were presentative of 4 (A, C), or pooled from at least 3 (A-G) independent experiments. Error bars represent SEM.
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Background/Purpose: Systemic lupus erythematosus (SLE) is characterized by a dysregulated T cell compartment and
production of autoantibodies leading to organ damage. We previously identified that activity of Calcium/Calmodulin-
dependent protein kinase (CaMK4) is increased in SLE T cell and that a Camk4 global knockdown leads to decreased auto-
antibody levels and improved lupus-like disease in the MRL/lpr lupus-prone mouse (1). Since CaMK4 is not expressed in the
B cell compartment, we hypothesized that CaMK4 was important for the T-dependent B cell response.

Methods: Gene expression was evaluated using quantitative-reverse transcriptase PCR. We used two T cell-dependent
antigens, sheep red blood cells (SRBC) and NP-Chicken gamma globulin (NP-CGG), to immunize C57BL/6 mice with a T-
cell specific Camk4 knockdown (B6.Camk4fl/fl.dlckCre) or not (B6.Camk4fl/fl) by intraperitoneal injection. Following immuniza-
tion, we studied the T follicular helper (Tfh; CD4+CD44+CXCR5+PD1+) T cells and germinal center (GL7+CD95+) B cells
populations in the spleen and cervical lymph nodes (cLN) using flow cytometry. Luciferase assay using the Bcl6 promoter
cloned on the pGL3 vector was used to investigate the control of Bcl6 transcription .Serum IgM and IgG responses to
NP-CGGwere evaluated using ELISA. To translate our findings to autoimmunity, we used the lupus-like B6.lprmurine model
crossed with the Camk4fl/fl.dlckCre mouse and studied the Tfh compartment, autoantibody levels and the severity of the
disease.

Results:We identified that primary murine Tfh express high level of Camk4, similar to Tconv and T regulatory cell, and unlike
B cells which do not express any. Compared to CaMK4-sufficient littermates, B6.Camk4fl/fl.dlckCre mice were characterized
by a dampened expansion of the Tfh compartment 7 days post-SRBC immunization, in the spleen and cLN (p < 0.001 for
both comparisons; Fig. 1A-B). Conversely, immunized B6.Camk4fl/fl.dlckCre had decreased germinal center B cells com-
pared to Cre-negative littermates. In terms of humoral response, B6.Camk4fl/fl.dlckCre had decreased IgG1 and IgG2b
response to NP-CGG immunization. Mechanistically, preliminary data suggest that the Bcl6 gene expression is controlled
by CaMK4 through the transcriptional repressor CREMa, as determined by a luciferase reporter assay. In lupus B6.lpr
mice, T-cell specific knockdown of Camk4 led to decreased circulating, splenic and cLN Tfh and germinal center cells with-
out any change in the FoxP3+ regulatory Tfh cells. Additionally, splenic plasma cells and age-related B cells were decreased

Figure 1: B6.Camk4fl/fl and B6.Camk4fl/fl.dlckCre mice were immunized with 100 � L of 10% sheep red blood cells by intraperitoneal injection.
One week after, the mice were sacrificed and the spleen and cervical lymph nodes (cLN) were studied using cytometry. (A) Gating strategy for
the T follicular helper cell analysis. (B) Cumulative results of splenic and cLN activated Tfh 7 days after immunization. Each point represents one
mice and bars indicate s.e.m. ***, p < 0.001 using one-way ANOVA with Sidak’s correction.
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in B6.lpr.Camk4fl/fl.dlckCre mice compared to CaMK4-sufficient littermates. This translated into decreased anti-dsDNA IgG1
and IgG2b levels, decreased IgG/C3 staining in kidney immunofluorescence and improved kidney pathology.

Conclusion: We identified that CaMK4 expression is instrumental for the expansion of the Tfh compartment, and for the
promotion in T-dependent B cell response in the mouse models of immunization and autoimmunity. The characterization
of molecular mechanisms underlying systemic autoimmunity may lead the identification of new therapeutic
opportunities in SLE.

Reference:1. Koga T, et al. J Immunol. 2012 Oct 1;189(7):3490–6.
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Background/Purpose: Rheumatoid arthritis (RA) is a chronic autoimmune inflammatory condition with persistent unmet
medical need despite significant treatment advances. The pathogenesis of RA is initiated by autoreactive effector T cells
(Teffs) that are activated by autoantigens presented by human leukocyte antigens. This T cell reactivity breaks self-tolerance
and triggers inflammatory responses against self-antigens, resulting in autoimmune disease. Autoimmunity is controlled by
regulatory T cells (Tregs) in healthy individuals, but Treg activity can be deficient in patients with RA. Citrullinated proteins are
created through post-translational modification by peptidylarginine deiminase enzymes and are abundant autoantigens at

Figure 1: CAR-activated reporter cells are activated by citrullinated but not unmodified protein
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sites of inflammation. We have developed an autologous Treg cell therapy for patients that can target citrullinated proteins,
with the aim to dampen inflammation and re-establish immune tolerance.

Methods: Tregs were engineered to express a chimeric antigen receptor (CAR) containing an extracellular binding domain
specific for citrullinated proteins and an intracellular signaling domain to bypass the need for antigen presenting cell interac-
tion. The specificity of the CAR Treg for its target was tested in vitro using citrullinated vimentin (CV), a citrullinated protein
present in RA patient synovial fluid (SF), and its non-modified counterpart as a control. Assays were performed to analyze
the ability of CV to activate CAR-expressing luciferase reporter cells, promote CAR Treg proliferation and augment the sup-
pressive activity of the CAR Tregs. Lastly, the ability to activate the CAR Treg was evaluated using SF samples from RA
patients.

Results: The CAR-expressing reporter cells were activated by CV but not by the unmodified protein, demonstrated by an
increase in luciferase signal over background in an overnight in vitro assay (Figure 1). Activation of the CAR Tregs by bead
bound citrullinated protein resulted in robust proliferation of the CAR Tregs and anti-inflammatory cytokine production (IL-
10). The activated CAR Tregs suppressed the proliferation of both CD4 and CD8 Teffs in the presence of CV to a greater
extent than Tregs not activated via CAR (Figure 2). CAR Tregs cocultured with SF from RA patients were activated in vitro
and had a higher level of proliferation compared to untransduced controls, demonstrating that the cells can be activated
by physiological antigens that are present within inflamed joints (Figure 3).

Figure 2: CAR Tregs suppress effector T cells in an antigen-dependent manner

Figure 3: CAR Tregs are activated by RA patient synovial fluid

4333



Conclusion: CAR Tregs specific for citrullinated proteins present in the inflamed joints of RA patients can be manufactured,
are activated by antigen, and suppress the activity of Teff cells. Treatment with these CAR Treg cells may be able to reduce
inflammation and restore immune tolerance in patients with RA.

Disclosure: A. van der Vuurst de Vries, Sonoma Biotherapeutics; K. Hooper, Sonoma Biotherapeutics; J. Graf,
Sonoma Biotherapeutics; K. Tuckwell, Sonoma Biotherapeutics, Sonoma Biotherapeutics; J. Beilke, Sonoma
Biotherapeutics.
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Background/Purpose: Patients with cancer exhibit increased mortality from SARS-CoV-2 infection compared to the gen-
eral population. SARS-CoV-2 mRNA vaccination in healthy individuals generates effective and long-lasting immune protec-
tion against COVID-19. PD-1 is highly expressed on the surface of T follicular helper cells that play a central role in T cell
dependent B cell vaccine responses. Here, we sought to investigate the cellular and humoral responses in patients on
PD-1 immunotherapy after SARS-CoV-2 mRNA vaccination, with a particular focus on patients developing immune-related
adverse events (irAEs).

Figure 1. Schematic representation of the study design and blood draw schedule.
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Methods:We investigated the longitudinal induction of antigen-specific antibody, B cell and T cell responses in patients with
melanoma on anti-PD-1 immunotherapy (aPD-1, n = 44) receiving a 2-dose SARS-CoV-2 mRNA vaccine regimen during
6 distinct timepoints over the course of 9 months (Figure 1). We compared these responses against an established cohort
of healthy control individuals (HC, n=45). All individuals included in this study were not previously infected with SARS-
CoV-2. Incidence of irAEs in the aPD-1 patients was determined with retrospective chart review.

Results: After a 2-dose mRNA vaccine regimen, a-PD1 patients had lower levels of anti-Spike IgG after the first vaccine
dose (V2) and lower levels of anti-Receptor Binding Domain (RBD) IgG after the first and second dose (V2 and V4) compared
to healthy controls (Figure 2). Within the aPD-1 patient group, patients with irAEs demonstrated a trend towards lower anti-
Spike and anti-RBD IgG compared to patients with no irAEs (Figure 3). Vaccine-specific memory B cells (mBCs) recognizing
Spike and RBD were generated in patients on aPD-1 therapies to an extent equivalent to healthy controls. The mBCs from
aPD-1 patients efficiently recognized the Alpha, Beta and Delta variants of concern (VOC) of SARS-CoV-2 but exhibited

Figure 2. Anti-Spike (left) and anti-RBD (right) IgG in the healthy and the aPD-1 melanoma groups. The two groups were compared with non-
parametric testing (Wilcoxon test) at each timepoint with Benjamini-Hochberg correction applied for multiple comparisons. * <0.05 and ** <0.01.

Figure 3. Anti-RBD IgG shown for aPD-1 patients without (red) and with (blue) history of irAEs.
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diminished recognition of the Omicron variant at 2 months after the 2nd vaccination (V5). This defect improved over time, with
mBCs from aPD-1 patients recognizing the Omicron VOC at levels similar to the control group by 6-9 months following pri-
mary vaccination (V6). Finally, using a peptide pool of the wild-type Spike protein, we found that all aPD-1 patients generated
antigen-specific CD4 and CD8 T-cell responses following vaccination. Nevertheless, when tested with an omicron-specific
peptide pool, the abundance of antigen-specific CD4 T cells, but not CD8 T cells, from patients on aPD-1 immunotherapy
was lower than that of healthy controls.

Conclusion: These results indicated that patients on aPD-1 immunotherapeutics generate productive humoral and cellular
vaccine-specific responses against the wild-type Spike protein following SARS-CoV-2 mRNA vaccination. However, they
also demonstrated diminished B cell and CD4 T cell recognition of the immune-evasive Omicron variant. In addition, patients
with irAEs showed some of the lower serological responses among all the individuals tested. The qualitative defects seen in
patients on aPD-1 therapy highlight the importance of the PD-1 pathway in promoting fully functional vaccine responses,
suggesting possibly a more pressing need for these patients to receive booster vaccinations.

Disclosure: S. Apostolidis, None; P. Coutifaris, None; M. Painter, None; A. Pattekar, None; R. Goel, None;
d. mathew, None; W. Meng, None; K. Wang, None; B. Fulmer, None; A. Corrigan, None; K. Lundgreen, None;
E. Drapeau, None; D. Oldridge, None; J. Giles, None; A. Baxter, None; S. Manne, None; M. Mckeague, None;
A. Flowers, None; O. Kuthuru, None; S. Long, None; J. Dougherty, None; S. Gouma, None; J. Williams, None;
M. McLaughlin, None; S. Adamski, None; A. Grifoni, None; D. Weiskopf, None; A. Sette, None; S. Hensley, None;
P. Bates, None; E. Luning Prak, None; L. Vella, None; G. Karakousis, None; R. Amaravadi, None; S. McGettigan,
None; K. Kreider, None; T. Mitchell, None; A. Greenplate, None; L. Schuchter, None; A. Huang, None; E. Wherry,
Merck/MSD, Janssen, Surface Oncology, Synthekine.
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Background/Purpose: The spectrum of individual decisions about adopting public health measures (e.g., vaccination pro-
grams, physical distancing, mask wearing) to reduce COVID-19 transmission has important implications for individuals with
rheumatoid arthritis (RA) in their everyday self-care. One aim of our qualitative study was to explore how decision-making
about adopting public health recommendations influenced self-care experiences of individuals with RA.
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Methods: The study was jointly designed and conducted with patient partners living with RA. Between December 2020 and
December 2021, we conducted one-to-one semi-structured interviews (30-70 mins) with adults with RA. Participants were
purposively sampled from an ongoing randomized controlled trial (RCT) testing a web-based self-care intervention. To be eli-
gible for the RCT, participants had: 1) a physician confirmed diagnosis of RA; 2) no joint surgery in the past six months; 3) no
history of acute injury to any joints in the past six months; 4) an email address and daily access to a computer or mobile
device. In the present qualitative study, we aimed for maximum variation in age, sex, and education, within the limits of our
RCT sample. A rigorous, collaborative, and reflexive thematic analysis approach was used.

Results: Thirty-nine participants (aged 26-86; 36 females; 24 held a university degree or above) were interviewed. Prelimi-
nary themes are:

1) Respecting freedom of choice: Many participants felt fortunate to be able to adopt public health measures to maintain
involvement in meaningful activities, such as grocery shopping, going to work, and being physically active. Some, however,
described how their choice to adopt these measures was challenged, explaining how they defended their freedom to
choose to others (e.g., relatives). Many emphasized their respect for others’ freedom to choose, even though others’
choices complicated participants’ self-care decisions; 2) Feeling a moral responsibility: Participants felt a responsibility to
protect the welfare of their families and wider community as an important driver in their decision-making to adopt public
health measures. Some described adapting their self-care to ensure this responsibility was upheld; 3) Differing trust in infor-
mation sources: Participants described different forms and changing degrees of trust they placed in health professionals and
other sources (e.g., public health officials, media, friends) when making decisions about public health measures.

Conclusion:Our findings direct attention to ethical issues around participants’ expressed freedom of choice, social respon-
sibility, and trust. They offer an early glimpse into how decision-making around public health measures raised ethical ten-
sions in the self-care experiences of individuals living with RA. Our findings thus may serve to sensitize researchers, health
professionals, and policymakers in supporting decision-making about public health measures in ways that value the experi-
ences of individuals with RA and other autoimmune diseases during the pandemic and beyond.

Disclosure: J. leese, None; S. Therrien, None; S. Ramachandran, None; C. Backman, None; J. Ma, None;
K. English, None; E. Davidson, None; S. McQuitty, None; A. Hoens, None; C. Koehn, None; J. Gavin, None;
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Background/Purpose: Insomnia is highly prevalent in people with rheumatoid arthritis (RA) and may exacerbate symptoms
and burdens, such as fatigue, depressive symptoms, and pain (1). Cognitive behavioral therapy for insomnia (CBT-I) has
been shown to produce positive effects on sleep in other clinical populations (2,3). However, CBT-I has not previously been
investigated in people with RA (1).

The primary objective was to compare the effect of nurse-led group-based CBT-I to usual care on sleep efficiency, mea-
sured by polysomnography (PSG) immediately after the intervention (i.e. seven weeks after baseline) in people with
RA. Secondary objectives included comparing the longer-term effect of CBT-I on sleep and RA-related outcomes at
26 weeks’ follow-up.

Methods: In a randomized controlled trial (ClinicalTrials.gov Identifier NCT03766100), using a parallel-group design, the
experimental intervention was six weeks of CBT-I; the control comparator was usual care. CBT-I was delivered face-to-face
by a CBT-I trained nurse. The primary analyses were based on the intention-to-treat (ITT) population; missing data were sta-
tistically handled using repeated-measures linear mixed-effects models adjusted for the level at baseline.

Results: The ITT population consisted of 62 participants (89% women), with an average age of 58 years (SD 10),
DAS28-CRP of 3.4 (SD 1.0), Insomnia Severity Index (ISI) score of 18.9 (SD 4.4) and median Patient Global Assessment
score of 55 (IQR 28;71).

When the primary outcome was measured by PSG at week seven, sleep efficiency was 88.7% in the CBT-I group, com-
pared to 83.7% in the control group (difference: 5.0 [95% CI -0.4 to 10.4]; p=0.068) (See Table 1). Secondary outcomes
measured by PSG had not improved at week 26 either.

Table 1. Primary and key secondary outcomes at week 7 and week 26, and differences between treatment groups (based on the ITT population)
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However, for all secondary sleep and RA-related patient-reported outcomes, there were statistically highly significant differ-
ences between CBT-I and usual care e.g. Insomnia Severity Index (ISI, range 0-28, higher is worse): -9.8 [95% CI -11.8 to
-7.9], RA impact of disease (RAID, range 0-10, higher is worse) -1.4 [95% CI-1.9 to -0.80] and Patient Global Assessment
(range 0-100, higher is worse): -13.0 [95% CI -20.9 to -5.1] at 26 weeks’ follow-up.

Conclusion: Nurse-led, group-based CBT-I for two hours per week for six weeks, did not improve objectively measured
sleep efficiency or any other outcomes measured by PSG. However, CBT-I showed long-term improvement on patient-
reported outcomes such as fatigue, impact of disease, depression, pain, and Patient Global Assessment – a finding that
could have important clinical implications.
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Background/Purpose: Fatigue is one of the most prevalent and disabling symptom reported by people with systemic scle-
rosis (SSc). No fatigue-specific programs exist for people with SSc despite the negative impact on daily life activities. Fatigue
and Activity Management Education (FAME-ISS) is a six-week virtual program led by occupational therapists that was
adapted for SSc. Topics covered factors related to fatigue, management of energy, pain and joint protection, stress, phys-
ical activity, and nutrition. Each session consisted of education and goal setting. The purpose of the study was to assess the
impact of FAME-iSS on fatigue management and self-efficacy in persons with SSc.

Methods: Participants were recruited from the National Scleroderma Foundation newsletter and chapters. Inclusion criteria
were older than 18 years of age, access to device with videoconferencing capabilities, and at least moderate fatigue deter-
mined by degree, severity, and distress (scales: 1-10). Three separate six-week programs were facilitated with 18 people
with SSc. Participants completed a demographic questionnaire, and self-report measures for fatigue and self-efficacy: the
Multidimensional Assessment of Fatigue (MAF), Modified Fatigue Impact Scale (m-FIS), Hospital Anxiety and Depression
Scale (HADS), Self-Efficacy for Performing Energy Conservation Strategies Assessment (SEPESCA), and PROMIS Self-
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Efficacy for Managing Symptoms. Data collection occurred before, immediately after, and three months post-intervention.
Data were analyzed using descriptive and nonparametric inferential statistics. Participants also gave qualitative feedback
on the program.

Results: Two men and 16 women participated in the study. Mean age was 52.0± 11.6 years, disease duration was 13.7
± 14.5 years, 61% were non-Hispanic white, over 70% completed a college degree and 72% were married. Significant
improvements were seen in median scores for fatigue on the MAF (p=.004), self-efficacy for managing symptoms (p=.002)
and the SEPESCA (p=.016) immediately post-intervention which continued to significantly improve between post-
intervention and the three-month follow-up (p values = .001, .006, .035 respectively). Significant improvements were also
observed for the m-FIS between baseline and the three-month follow up (p=.029). Participants reported that the format
and content of FAME-iSS allowed for them to “dig deeper” into the relationship between their scleroderma, fatigue, and
behaviors that were in their control. Complementing educational components led by facilitators, participants liked being able
to share strategies and experiences with one another, citing that “there was a power in our group because we had a com-
mon condition.”

Conclusion: The findings suggest that FAME-iSS resulted in improvements in the impact of fatigue, self-efficacy for manag-
ing symptoms and performing energy conservation strategies in persons with established SSc. Feedback from the partici-
pants was positive and the virtual format allowed for greater accessibility and sharing of strategies amongst the participants.

Disclosure: J. Poole, None; D. Connolly, None; J. Salazar, None; K. Carandang, None.
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Background/Purpose: Individuals with systemic sclerosis (SSc) report cognitive problems that worsen symptoms and daily
activity performance. Compensatory cognitive strategies (CCS) are commonly taught to help people with chronic conditions
manage cognitive problems. Evidence demonstrates CCS use improves symptoms and quality of life. However, current self-
management programs do not include CCS. Little is known about CCS use in the SSc population. The purposes of this
study are: 1) to characterize CCS use, 2) to examine if CCS use differs by demographics and SSc characteristics, and 3)
to investigate associations between self-reported cognitive function and symptoms with CCS.

Methods: A cross-sectional survey was conducted. The CCS, a 24-item questionnaire, was used to assess how frequently
participants use ways to decrease distractions, organize activities, avoid mistakes, and to use technologies to compensate
their cognitive problems in everyday lives. The response to each item is rated on a 5-point Liker scale: 0 (never); 1 (rarely);
2 (sometimes); 3 (often); and 4 (all the time). Perceived cognitive function and symptoms (fatigue, pain, sleep disturbance,
anxiety, depressed mood) were assessed with PROMIS measures. Independent t-test and one-way analysis of variance
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were conducted to examine whether CCS use differs by demographics and SSc characteristics. Multiple regression was
conducted to examine independent associations of cognitive function and symptoms with CCS.

Results: Of 106 participants (Mean age 55.2 ± 11.5 years), most were female (84%) and White (82%). More than half (58%)
had the diffuse cutaneous SSc subtype (Table 1). The most frequently used types of CCS (have the median value of 2 or
higher) were organizational strategies, technology, attention strategies, lifestyle strategies, and review and confirm work to
avoid mistakes (see Figure 1). The three most frequently used CCS were establishing a routine (86%), using a reminder on
an electronic device (82%), and prioritizing a “to do” list (81%) (Table 2). Participants with some college or associate’s
degree reported significantly more CCS use compared to people with a high school degree. Participants on work disability
reported more CCS use compared to homemakers and full-time employed individuals. Age, sex, race, SSc subtype, and
disease duration were not significant associated with CCS. Worse cognitive function (β = -0.26, p < .05) and pain
(β = 0.28, p < .05) were significantly independently associated with more CCS use. There were no significant associations
of fatigue, sleep disturbance, anxiety, and depressed mood with CCS.

Conclusion: Up to 86% of participants used at least one CCS. Less educated individuals were least likely to report CCS
use. Worse cognitive function and pain were associated with CCS, suggesting that it may be important to integrate CCS
education in self-management programs. Future longitudinal research should investigate the effectiveness of CCS in people
with SSc.
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Figure 1. Cognitive compensatory strategies diagram showing different types of strategies use in patients with SSc. This diagram only presents
strategies that have the median value of 2 or higher. Frequency was rated on a 4-point scale ranging from 0 (never), 1 (rarely), 2 (sometimes),
3 (often), to 4 (all the time).
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Background/Purpose: Systemic lupus erythematosus (SLE) is an autoimmune disease that primarily affects women of
childbearing age, and epidemiologic studies have shown poor maternal and fetal outcomes associated with pregnancy in
patients with SLE. However, long-term outcomes of children associated with maternal SLE have not been fully described.
Therefore, we are to assess the influence of maternal SLE on long-term disease outcomes of their children.

Methods:We constructed a child-mother database to track healthcare utilization using National Health Insurance Service in
Korea and investigated the association between the status of maternal SLE and children’s morbidities, such as autoimmune
diseases [SLE, Graves’ disease, Hashimoto’s thyroiditis, type I diabetes, inflammatory bowel disease (IBD), juvenile rheuma-
toid arthritis (JRA), psoriasis, alopecia areata, and vitiligo], neurodevelopmental disorders [attention-deficit and hyperactivity
disorder (ADHD), autism spectrum disease, and cerebral palsy], and allergic conditions (atopic dermatitis and asthma) up to
18 year or until the year of 2021. We categorized the status of maternal SLE as prevalent at delivery (prevalent SLE) and inci-
dent after delivery (pre-SLE). The children born to mothers unexposed to SLE were compared as control.

Results: In this large population-based cohort of children born from 2003 to 2016, we could identify 3093 children born to
prevalent SLE, 3027 children born to pre-SLE and 5,063,032 controls born to mothers unexposed to SLE.

We found a higher risk of SLE development in SLE offspring compared to controls [hazard ratio (HR) 98.48, 95%
CI:63.39-152.98]. The risk was higher in children born to prevalent SLE (HR 176.54, 95%CI:102.46-304.19 compared to
controls), but also increased in children born to pre-SLE (HR 57.74, 95%CI:26.91-111.36 compared to controls).

The risk of other autoimmune diseases also increased in SLE offspring compared to controls (HR 1.26, 95%CI:1.02-1.57).
Among them, the risk of Hashimoto’s thyroiditis, IBD and JRA was significant (HR 5.31, 95%CI:2.85-9.90, HR 1.94, 95%
CI:0.48-7.76 and HR 2.88, 95%CI:0.93-8.94, respectively). The increased risk compared to control was not significantly dif-
ferent between children born to prevalent SLE and to pre-SLE mothers.

The risk of neurodevelopmental disorders also increased in SLE offspring compared to controls (HR 1.35, 95%
CI:1.15-1.57). Among them, the risk of ADHD was significant (HR 1.25, 95%CI:1.04-1.51). In case of allergic conditions,
the risk was not significantly different in SLE offspring compared to controls (HR 1.02, 95%CI:0.95-1.09).
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Conclusion: Our data demonstrate the negative impact of maternal SLE on long-term disease outcomes of their children in
the field of SLE, other autoimmune diseases and neurodevelopmental disorders.

Disclosure: I. Choi, None; J. Kim, None; S. Chang, None; H. Kim, None; H. Ahn, None.
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Background/Purpose: During pregnancy, best practice guidelines suggest discontinuing tumour necrosis factor inhibitors
(TNFi) with high placental transfer before or during the third trimester if the maternal disease is well controlled. This recom-
mendation stems from concerns that TNFi, which can cross the placenta, could cause immunosuppression in the offspring,
particularly in the third trimester, when the placental transfer of maternal IgG is highest. However, to date, there is limited evi-
dence on the risk of serious infections by TNFi subtypes, particularly following TNFi administration during late pregnancy. We
herein evaluated the risk of serious infections in offspring born to mothers with chronic inflammatory diseases who used TNFi
with high versus low placental transfer during late pregnancy (i.e., within 12 weeks prior to delivery).

Methods: In this retrospective cohort study, we identified singleton offspring born alive between 2011 and 2019 to women
with a prior diagnosis of rheumatoid arthritis, ankylosing spondylitis, psoriatic arthritis, psoriasis, and/or inflammatory bowel
disease (IBD) in the IBM MarketScan commercial claims database. TNFi exposure was defined as ≥1 filled prescription
and/or infusion procedure code within 12 weeks prior to delivery. TNFi exposure was further categorized into high
(i.e. infliximab, adalimumab, golimumab) and low (i.e. certolizumab, etanercept) placental transfer ability. Serious infections
were ascertained based on ≥1 hospitalization with infection as the primary diagnosis in the offspring’s first year of life. We
performed multivariable time-to-event analysis using a Cox proportional hazards model, adjusting for maternal age at deliv-
ery, chronic inflammatory disease diagnosis, maternal co-morbidities (pre-gestational diabetes, asthma), pregnancy compli-
cations (gestational diabetes, preterm birth), and concomitant drug use (corticosteroids and non-biologic DMARDs).

Results:We identified 26,088 offspring, among whom 1,708 (6.5%) were exposed to TNFi within 12 weeks prior to delivery.
The majority of TNFi-exposed children (1,127; 66.0%) were born to mothers with only IBD (Table 1). Of the 1,708 with TNFi
exposure, 1,325 (77.6%) and 383 (22.4%) had high and low placental transfer drugs, respectively. The frequency of serious
infections was 2.1% in offspring exposed to TNFi with high placental transfer versus 1.6% with low placental transfer. In mul-
tivariable analyses of TNFi exposures within 12 weeks of delivery, the adjusted hazard ratio for serious infections comparing
high versus low placental transfer TNFi was 0.98 (95% CI 0.36, 2.61) (unadjusted 1.32; 95% CI 0.54, 3.18).
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Conclusion: In this large population sample reflecting real-world utilization of TNFi, we were unable to identify a clear risk of
serious infections in children exposed during late pregnancy to TNFi with high versus low placental transfer, although the
confidence interval around our estimate was wide.

Disclosure: L. Flatman, None; Y. St. Pierre, None; I. Malhamé, None; O. Basso, None; A. Berard, None;
S. Bernatsky, None; E. Vinet, None.
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Background/Purpose: Patients with autoimmune diseases (AIDs) display a risk of invasive fungal diseases (IFDs), because
of the underlying disease or treatments used. Our objective was to describe the characteristics of IFDs in patients with AID
and factors associated with mortality.

Methods: We analysed IFD cases included into a prospective multicenter registry conducted by the French national refer-
ence center for invasive mycoses and antifungals. We performed clustering after multiple correspondence analysis and a
multivariable Cox model for factors associated with mortality.

Results: From 2012 to 2018, 552 individuals with IFD and AID were included, mainly with Pneumocystis jirovecii pneumonia
(PCP) (n=229, 41.5%), fungemia (n=168, 30.4%) and invasive aspergillosis (n=84, 15.2%) (other IFD: n=58; multiple IFD:
n=13). Rheumatoid arthritis (RA) and systemic vasculitis were the most frequent underlying AIDs in patients with PCP
(respectively n=55 and n=42) and invasive aspergillosis (n=15 and n=14). Inflammatory bowel diseases (IBD) were
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predominant in fungemia (n=36). At IFD diagnosis, 346 (62.7%) patients received glucocorticoids (GCs) and 321 (58.2%)
received immunosuppressive agents, mainly methotrexate (n=113), azathioprine (n=38) and cyclophosphamide (n=27).
Mortality at 90 days was 34.5% (174/504), and was higher in invasive aspergillosis (31/81, 38.3%) and fungemia (72/148,
48.7%) compared to PCP (54/207, 26.1%) (p< 0.001) (figure 1). Fungemia (hazard ratio 2.4, 95% confidence interval
1.6-3.5, compared with PCP), advanced age (HR 2.1, 95%CI 1.3-3.2, for age ≥70 years compared with age < 55), cirrhosis
(HR 3.7, 95% CI 2.1-6.4), and use of high-dose GCs ( > 0.3 mg/kg/day for > 1 month at IFD diagnosis) (HR 1.7, 95% CI
1.2-2.3) were independently associatedwith higher mortality. Clustering analysis identified three clusters: Cluster 1 consisted
mainly of patients with PCP, IFD occurred 1 year after AID diagnosis in median, and almost all received high doses of GCs.
Cluster 2 included mostly patients with RA, less frequently receiving GCs, and IFD occurred long after AID diagnosis (median
6 years). Cluster 3 included almost exclusively fungemia, occurring long after AID diagnosis (median 8 years). Cluster
2 (24.4%) displayed a lower mortality than the other two (cluster 1: 39.5%; cluster 3: 40.5%; p = 0.002). PCP (n=239) mostly
occurred early after AID diagnosis (median 2 years, interquartile range 0-11) except for cases with RA (9 years, IQR 3-18).
CD4+ T cells were measured within 3 months of PCP diagnosis for 78 patients (32.6%): median level was 472.5/mm3
(IQR 198-858), 49.6% (IQR 36.8-65.3) and CD4/CD8 ratio 2.2 (IQR 1.3-4.3). Among cases of fungemia, patients with IBD
had an improved survival (HR 0.19, 95% CI 0.07-0.52).

Conclusion: IFDs are associated with a high mortality in patients with AID. PCP is the main IFD in this population and occurs
primarily in patients with RA. Fungemia (apart for patients with IBD), high-dose GCs, cirrhosis and older age are associated
with poor survival. PCP occurs usually early after AID onset except in cases of RA. CD4 T cell lymphopenia, mostly absent in
cases of PCP, poorly predicts the risk of PCP in patients with AID.

Disclosure: S. Galmiche, None; B. Thoreau, None; S. Bretagne, None; A. Alanio, None; A. Paugam, None; V. Bru,
None; S. Cassaing, None; J. Gangneux, None; H. Guégan, None; L. Favennec, None; A. Minoza, None; F. Morio,
None; J. Bonhomme, None; G. Desoubeaux, None; O. Eloy, None; L. Hasseine, None; M. Sasso, None; L. Millon,
None; A. Bellanger, None; P. Poirier, None;M.Moniot, None; T. Chouaki, None; A. Huguenin, None; F. Dalle, None;
B. Bouteille, None; M. Nicolas, None; N. Desbois-Nogard, None; M. Bougnoux, None; F. Danion, None;
V. Poindron, None; A. Néel, None; K. Boukris-Sitbon, None; F. Lanternier, None; B. Terrier, AstraZeneca, GlaxoS-
mithKline, Bristol-Myers Squibb(BMS), Eli Lilly, LFB, Boehinger Ingelheim, Vifor Pharma, Pfizer, Roche.

Figure 1: Kaplan-Meier analysis of survival in the 90 days following diagnosis of the invasive fungal disease (IFD) according to the type of IFD Leg-
end: patients with multiple IFDs were not included in the analysis; 23 participants (including 21 dead and 2 lost to follow-up) were censored before
date of diagnosis and were not included in the analysis
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Background/Purpose: It is unclear whether autoimmune rheumatic disease (AIRD) flares are associated with the recent
prior Covid-19 vaccination, and whether the association was influenced by vaccine modality and prior Covid-19 infection.
The objectives of this study were to investigate the association between vaccination against Covid-19 and AIRD flare and
whether the association varied for sequential vaccinations, according to types of AIRDs, prior Covid-19, and between mRNA
and vectored DNA vaccines.
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Methods: We employed self-controlled case-series analysis, a method that is extensively used in vaccine safety studies
because it takes between person confounding into account. Patients with AIRDs vaccinated against Covid-19 who con-
sulted for disease flare between 01/12/2020 and 31/12/2021 were ascertained from the Clinical Practice Research Datalink
(Aurum). AIRD flare was defined as consultation for AIRD with corticosteroid prescription on the same day or the next day.
Vaccination was defined using date of vaccination and product code. The observation period was partitioned into
vaccine-exposed (21-days after vaccination), pre-vaccination (7-days before vaccination), and remaining vaccine-
unexposed periods (Figure 1). Participants contributed data with multiple vaccinations and outcomes. Season adjusted inci-
dence rate ratios (aIRR) and 95% confidence intervals (CI) were calculated to compare the frequency of AIRD flare in different
periods.

Results: Data for 3554 AIRD cases, 72% female, mean age 65 years, and 68.3% with rheumatoid arthritis were included.
Covid-19 vaccination was associated with significantly fewer AIRD flares in the 21-day vaccine-exposed period when all
vaccinations were considered (aIRR(95%CI) 0.89(0.80-0.98)). Using dose-stratified analyses there was a statistically signif-
icant negative association in 21-days after first Covid-19 vaccination but no association after the second or third Covid-19
vaccinations (aIRR(95%CI) 0.76(0.66-0.89), 0.94(0.79-1.11) and 1.01(0.85-1.20) respectively) (Table 1). On AIRD type strat-
ified analyses, vaccination was not associated with disease flares. Vaccination without or after SARS-CoV-2 infection, and
with vectored DNA or mRNA vaccines associated with comparable reduced risk of AIRD flares in the vaccine-exposed
period after first Covid-19 vaccination (Table 2).

Conclusion: Vaccination against Covid-19 was not associated with increased AIRD flare, and vaccination with or without
prior Covid-19, and with either mRNA or vectored DNA vaccines were not associated with AIRD flares. These data should
address the apprehension of disease specific adverse effects from Covid-19 vaccination, an important reason for vaccine
hesitancy in AIRDs, that may become even more significant as a barrier against vaccination as the perceived benefit from
booster vaccination reduces.1:Incidence rate ratio, 2:95% confidence interval, 3:adjusted for four seasons.1:Incidence rate
ratio, 2:95% confidence interval, 3:adjusted for four seasons, 4:First vaccine analysed. 5:People vaccinated with mRNA-
1273 vaccine (n=3) were excluded from this analysis.

Disclosure: G. Nakafero, None; M. Grainge, None; T. Card, None; C. Mallen, None; J. Nguyen van Tam, None;
H. Williams, None; A. Abhishek, AstraZeneca, Pfizer, Oxford immunotec, Inflazome, NGMBiopharmaceuticals, Upto-
date, Cadilla pharmaceuticals.

Figure 1. Schematic representation of self-controlled case series (SCCS) analysis periods. The vaccine-exposed (21-days post vaccination), pre-
vaccination induction periods (7-days before vaccination) and vaccine-unexposed (the remaining vaccine-unexposed period) are shaded dark
grey, light grey, light blue respectively. Vaccinations against COVID-19 are represented by dark blue arrows. Green and red arrows indicate the
start and end of the study period. Not all participants received all three vaccinations. Follow up began on the latest of current registration date in
GP surgery or 1st December 2020 and was censored on the earliest of 31st December 2021, death date, transfer out date, date of last data col-
lection from the GP surgery.
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Background/Purpose: Humoral responses to SARS-CoV-2 vaccination are reduced in patients with immune-mediated
inflammatory diseases (IMID), especially when treated with B-cell depletion therapies, leading to increased likelihood of severe

Table 1: Baseline characteristics SD, standard deviation; IQR, interquartile range; ANCA, anti-neutrophil cytoplasmic antibodies

4351



COVID-19 infection (1,2). A pre-exposure prophylaxis (PrEP) with monoclonal antibodies against SARS-CoV-2 has been
shown to efficiently prevent symptomatic COVID-19 in the general population (3). Therefore, PrEP against COVID-19 has the
potential to be used for the passive immunization of IMID patients who did not respond to SARS-CoV-2 vaccinations.

Purpose: To assess the persistence of anti-SARS-CoV-2 IgG antibodies in serum and saliva of IMID patients not responding
to vaccination after receiving a PrEP with casirivimab/imdevimab. SARS-CoV-2 infection, adverse COVID-19 outcomes, and
safety were investigated as secondary outcomes.

Methods:We studied anti-SARS-CoV-2 IgG titers in IMID patients treated with a PrEP of 1200 mg subcuateneous casirivi-
mab/indevimab. All participants had failed to mount an adequate anti-SARS-CoV-2 humoral response at least 21 days after
the third COVID-19 vaccination and were thus considered at high-risk of infection (Table 1). Anti-SARS-CoV-2 Spike IgG
levels in serum and saliva were measured by ELISA (EUROIMMUN, Lübeck, Germany) before PrEP and at days 1, 14 and
30. IgG levels were calculated as antibody ratios by dividing the sample´s optical density by that of the calibrator. A positive
threshold of > 1.1 was used. SARS-CoV-2 infection confirmed by polymerase chain reaction (PCR) and adverse COVID-19
outcomes such as hospitalization, mechanical ventilation and death as well as safety profile were reported.

Results: We collected 92 serum and 75 saliva samples from 26 individuals at four consecutive timepoints (Figure 1). Anti-
SARS-CoV-2 IgG titers were detected in all individuals´ serum and saliva samples, from day 1 and for the next 30 days after
PrEP, regardless of diagnosis, therapy, total serum IgG or peripheral circulatingCD19+ B-cells. Serum IgG increased rapidly
above the positivity threshold at day 1 and remained stable from day 14 to 30 (Figure 1, right panel), reaching levels compa-
rable to those found in healthy individuals after full vaccination (1). Saliva IgG levels grew steadily from administration day to
day 14 and then reached a plateau at day 30 (Figure 1, left panel). There were no side effects recorded. Five participants
(19.2%) had a close contact with a SARS-CoV-2 infected person. All except for one remained asymptomatic and tested
negative on PCR. The patient who tested positive experienced a mild COVID-19 with fever and cough.

Conclusion: SARS-CoV-2 PrEP leads to stable antibody levels in the serum and saliva of IMID patients who failed to
respond to COVID-19 vaccination, independently of pre-existing clinical and serological characteristics. PrEP with casirivi-
mab/imdevimab dipslays a safe clinical profile and has the potential to prevent infection and severe COVID-19 in high-risk
patients refractory to vaccination.

Disclosure: F. Fagni, None; K. Schmidt, None; D. Bohr, None; L. Valor Mendez, None; I. Minopoulou, None;
M. Yalcin Mutlu, None; F. Hartmann, None; K. Tascilar, Gılead, AbbVie/Abbott, UCB, Eli Lilly; K. Manger, None;
B. Manger, None; A. Kleyer, None; D. Simon, None; G. Schett, None; T. Harrer, None.

Figure 1. - Temporal patterns and distribution of anti-SARS-CoV-2 IgG levels in serum and saliva after pre-exposure prophylaxis.
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Background/Purpose: Reported infection rates and severe outcomes of COVID-19 in patients with immune-mediated
inflammatory diseases (IMIDs) and their therapy, have varied depending on the nature and size of the study population,

Table 1. COVID-19 test results, hospitalization, and mortality. IMID: rheumatoid arthritis, spondyloarthritis, systemic lupus erythematosus, psori-
atic arthritis, systemic sclerosis, vasculitis, sarcoidosis, antiphospholipid syndrome, Sjögren’s, inflammatory bowel disease, multiple sclerosis,
psoriasis; Rheumatologic IMIDs: rheumatoid arthritis, spondyloarthritis, systemic lupus erythematosus, psoriatic arthritis, systemic sclerosis, vas-
culitis, sarcoidosis, antiphospholipid syndrome, Sjögren’s. Other IMIDs: inflammatory bowel disease, multiple sclerosis, psoriasis.
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and the presence or absence of control populations. Having a more reliable analysis of larger populations, with consideration
of vaccination status and comorbidities is essential for current and future pandemics.

Methods: All patients (pts) testing positive by SARS-CoV-2 PCR and NAAT test were identified from 51 hospitals and 1,085
clinics in Providence St. Joseph Health, which serves seven US states. IMID pts, subsetted into those typically seen by a
rheumatologist and those by other specialists were identified. Outcomes were hospitalization and death within 30 days of
the first COVID infection. Two time periods were analyzed: 03/01/2020 – 12/25/2021: pre-Omicron, 12/26/2021 –

04/13/2022: Omicron. Immunomodulatory medications were observed for three months prior to the index date. Risk

Figure 1: Log adjusted odds ratio (OR). Selected risk factors for hospitalization and mortality in COVID-19 positive patients, using multivariable
logistic regression (LR). The color of dots represents P-value from under-sampling. position and size of dots represent log-adjusted odds ratio
and feature importance from over-sampling. The error bar represents the 95% confidence interval. Factors with fewer than 20 observations were
excluded. NE: not enough samples to calculate the p-value after under-sampling.
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factors, including IMIDs, medications, demographics, comorbidities, and vaccination status were analyzed using multivari-
able logistic regression and gradient boosting (XGBoost).

Results: In the pre-Omicron period, 1,476,322 people were tested with 11% positive. Of these, 2.5% were hospitalized and
3.2% died. 78,061 IMID pts were tested with 7.9% positive, and of these 3% were hospitalized and 4.5% died, higher rates
than the overall population. The rheumatologic IMIDs had greater hospitalization and mortality rates compared to other
IMIDs. In the Omicron period, the positive rate increased (21.9%) but the percentage hospitalized (0.8%) and dying (1.8%)
decreased, partly due to increased vaccination status and possibly decreased viral virulence. In both time periods, pts with

Figure 2: (A) Feature importance of top 25 features of the all-age model of COVID-19 hospitalization within 30 days at two-time intervals.
(B) Feature importance of top 25 features of the all-age model of COVID-19 death within 30 days at two-time intervals. Gradient boosting decision
tree’s feature importance and influence of higher and lower values of the risk factors on the all-age group population outcome. The left side of each
plot is associated with a reduced risk of hospitalization or death and the right side of each plot is associated with an increased risk of hospitalization
or death. Red dots represent patients with higher values for a variable, and blue dots are patients with lower values. Nominal classes are binary
[0, 1]. For sex, male is 1 (red).
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IMIDs had an increased rate of hospitalization and death compared to non-IMID pts (Tab 1). XGBoost models achieved
AUROC 0.74 - 0.91 on the test set. Age and multiple comorbidities were strongly associated with an increased risk of hos-
pitalization and death, whilst vaccination and booster status were strongly associated with a decreased risk of hospitaliza-
tion and death. Pts with IMIDs overall had higher percentages of hospitalization and death than those without, likely
associated with age and comorbidities. However, few IMIDs were associated with severe outcomes, and those had low fea-
ture importance (Figs 1, 2). Spondyloarthritis and Sjögren’s were less associated with death, as was the use of TNFi. The
favorable or unfavorable association of specific IMIDs and treatments with outcomes varied by time period and analytic
method (Figs 1, 2).

Conclusion: Pts with IMIDs, especially rheumatologic, experienced more severe outcomes than non-IMID pts. Most immu-
nomodulatory medications were not associated with increased risk. Some IMIDs and treatments were associated with
decreased risk of severe outcomes, such as spondyloarthritis and Sjögren’s, as well as the use of TNFi. Certain drug classes
may be weakly associated with increased risk but due to the inconsistency of this signal with different analytic methods and
time periods, these observations need further research.

Disclosure: P. Mease, AbbVie, Amgen, Janssen, Novartis, Pfizer Inc, UCB, Sun Pharma, Eli Lilly, Bristol-Myers
Squibb(BMS), Celgene, Genentech; Q. Wei, Pfizer, Swedish Medical Foundation, Novartis; M. Chiorean, Pfizer,
Bristol-Myers Squibb(BMS), Takeda, AbbVie/Abbott, Janssen, Medtronic, Eli Lilly, Arena, Novartis, Swedish Medi-
cal Foundation; L. Iles-Shih, Pfizer, Novartis, Swedish Medical Foundation; W. Matos, Pfizer, Novartis, Swedish
Medical Foundation; A. Baumgartner, None; S. Molani, Pfizer, Novartis, Swedish Medical Foundation;
Y. Hwang, None; B. Belhu, Pfizer, Novartis, Swedish Medical Foundation; J. Hadlock, Pfizer, Novartis, Swedish
Medical Foundation.
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Background/Purpose: Poor treatment adherence and persistence is an ongoing problem among SLE patients due to
complex regimens and may lead to frequent use of high-dose corticosteroids, despite their harmful side effects. Real-world
data are helpful to understand adherence to SLE treatment regimens and concomitant corticosteroid (CS) utilization as
newer treatments are available. We describe concomitant CS use and adherence to antimalarials, immunosuppressants,
and biologics among adult patients with newly diagnosed SLE in the US.

4356



Methods: This retrospective observational cohort study used IBM MarketScan® Commercial and Medicare Supplemental
Databases to include patients aged ≥18 years, newly diagnosed with SLE, and without prior antimalarial, immunosuppres-
sant, or biologic SLE treatment. The first SLE diagnosis date was defined as index date. Patients with an SLE diagnosis
between January 2013 and December 2017, and having ≥24 months of continuous enrollment, prior to and following index
date, were included in study. Concomitant CS use (administration route and dose), SLE medication adherence (defined as
medication possession ratio [MPR] ≥0.8), and persistence (defined as no gap ≥60 days in treatment) were described during
up to 3 lines of therapy (LOTs). Date of the earliest prescription for SLE treatment, on or following the index date, was defined
as LOT1. A new medication (added or switched to) resulted in a new LOT. Up to 3 lines of therapy were considered among
SLE patients newly initiating SLE treatment during follow-up.

Results: A total of 2,476 (70.3%) of 3,523 newly diagnosed SLE patients initiated a LOT1, 950 (27.0%) advanced to LOT2,
and 418 (11.9%) moved to LOT3 during the 2-year follow-up period. Concomitant CS use was lower in LOT1 (50%) than in
LOT2 and LOT3 (60%) (Table 1). Across all LOTs, 75-84% of oral CS users had a daily prednisone-equivalent dose (DPE)
greater than 7.5 mg. DPE use over 20 mg occurred in 23-31% of patients. Adherence to biologics was highest (average
MPR=0.71) vs. antimalarials (0.65) and immunosuppressants (0.56), regardless of LOT, with over half of patients taking beli-
mumab having an MPR≥0.8 (Table 2). Less than half of patients taking antimalarials or immunosuppressants were adherent
with an MPR ≥0.8 across all LOTs. Non-persistence across all medications was 57.3% during LOT1, 38.0% during LOT2,
and 34.7% during LOT3 (Table 3).Conclusion: While on SLE therapy, over 75% of patients are using doses of oral CS
greater than physiologic dose (≥7.5 mg/day). Adherence and persistence remained consistently low across all LOTs. While
patients who advanced to a next LOT improved their persistence, they continued on high doses of concomitant CS. These
findings suggest an unmet need for new SLE treatments with higher adherence and persistence, as well as the ability to
reduce the use of CS.
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Table 3. Treatment Non-Persistence across LOTs in Patients with SLE
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Background/Purpose: Uptake of biosimilars has been suboptimal in North America. In 2019, British Columbia
(BC) became the first jurisdiction in North America to require patients with inflammatory arthritis to switch to a biosimilar to
maintain coverage. This study quantifies the impact of this policy intervention— and a previous policy that required new ini-
tiators to a biologic to use a biosimilar — on uptake and spending on biosimilar infliximab and etanercept in British Colum-
bia (BC).

Methods: We conducted a quasi-experimental interrupted time series analysis using administrative claims data in BC from
January 2013 through November 2020. Two policy interventions were considered: (1) new starts, whereby individuals initi-
ating infliximab or etanercept for the first time were required to start the biosimilar (implemented in Feb 2016 and July 2017
respectively), and (2) mandatory switching, which required those already receiving infliximab or etanercept to switch to the
biosimilar version in order to maintain coverage (implemented between May 2019 and Nov 2019). Large commercial
insurers which provide supplementary drug coverage also introduced biosimilars policies in line with the BC provincial

Overall proportion of prescriptions dispensed that were biosimilar infliximab (left) or etanercept (right)
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government. Under both biosimilar switching policies, exceptional coverage to reference products was allowed if medically
needed.

A segmented linear regression was used to model the level and trend change in biosimilar etanercept and infliximab utiliza-
tion and spending before and after the two policy interventions.

Results:We identified 208,984 BC residents ≥18 years with rheumatoid arthritis, ankylosing spondylitis, and psoriatic arthri-
tis who qualified for public drug coverage. After the new start policy, we detected a small gradual increase in the proportion
of biosimilar etanercept prescriptions dispensed of 0.65% (95%CI 0.44, 0.85) per month. The monthly trend related to the
proportion of total spending on biosimilar etanercept also increased (0.51, 95%CI 0.28, 0.73). After themandatory switching
policy, there was a sustained increase in the proportion of biosimilar etanercept and infliximab prescriptions dispensed of
76.98% (95%CI 75.56, 78.41) and 58.43% (95%CI 52.11, 64.75), respectively. Similarly, there was a persistent increase
in spending on biosimilar etanercept and infliximab of 78.22% (95%CI 76.65, 79.79) and 71.23% (95%CI 66.82, 75.65),
respectively.

Conclusion:Our study found new start policies resulted in only small, gradual increases in biosimilar utilization. Amandatory
switch policy had a marked immediate and sustained impact on uptake. Further analysis will examine changes in other
health utilization, and long-term impact on persistence on biosimilar treatment. These findings are particularly relevant to
areas with a more concentrated insurance system where mandatory switching policies could lead to greater savings.

Disclosure: A. McClean, None; N. Bansback, None; L. Cheng, None; F. Clemont, None; M. Tadrous, None;
M. Harrison, None; M. Law, None.
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Background/Purpose: Many patients with autoimmune and inflammatory conditions discontinue biologics and other
immunomodulatory medications prematurely, but many fail to even start (primary non-adherence). We examined primary
non-adherence in a national rheumatology EHR data warehouse linked to pharmacy claims data.

Methods: We identified patients with rheumatoid arthritis, axial spondyloarthritis, psoriatic arthritis or psoriasis who newly
initiated TNFi and non-TNFi biologics, and conventional and targeted synthetic DMARDs in the Illumination Health Real-
World Evidence Platform linked to fee-for-service Medicare or commercial health plan claims data. Patients with new pre-
scriptions identified in the EHR data were compared to the gold standard of actual fills or administrations in linked claims
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data at 3 and 6 months. We examined factors associated with non-adherence using KM curves and estimated hazard ratios
(HRs) from Cox proportional hazards models, comparing each medication class to intravenous (IV) and subcutaneous
(SC) TNFi.

Results: In Medicare, 1239 patients were prescribed 1577 immunomodulatory medications, with mean (SD) age
69 (10) years. Similarly, 258 commercially-insured patients initiated 317 medications, mean(SD) age 64(13) years. Approxi-
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mately 60% had RA. The most common newly prescribed medications were csDMARDs(Medicare: 50%; commercial:
43%), TNFi (Medicare:18%; commercial: 23%), non-TNFi biologics (Medicare:16%; commercial: 17%), and Janus kinase
inhibitors [JAKi] (Medicare: 16%; commercial: 15%). Following the first prescription in the EHR data and within the next
3 or 6 months, patients frequently did not fill the prescribed medication (Table 1). Medicare patients were most likely to fill
csDMARDs and IV biologics (Figure).

After multivariable adjustment, and referent to TNFi-IV, medication class was significantly associated with primary non-
adherence (Table 2). In Medicare data, IV TNFi drugs and csDMARDs were most likely to be filled in Medicare data, whereas
for commercially insured patients, subcutaneous TNFi and csDMARDs were most likely to be filled.

Conclusion: Between 20 and 44% of newly prescribed biologic and immunomodulatory medications for RA and SpA were
not filled within 6 months. Approaches to quickly detect this non-adherence shortly after prescribing are needed to maximize
the benefits of early initiation of these important therapies.

Disclosure: J. Curtis, Amgen, Bristol-Myers Squibb (BMS), CorEvitas, IlluminationHealth, Janssen, Lilly, Myriad,
Novartis, Pfizer, Sanofi, UCB, Aqtual, Bendcare, FASTER, GlaxoSmithKlein (GSK), Labcorp, Scipher, Setpoint, United
Rheumatology, AbbVie, ArthritisPower; Y. Su, None; C. Clinton, None; P. Stewart, None; B. England, Boehringer-
Ingelheim; T. Buekelman, UCB, Novartis; F. Xie, Bendcare.
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Background/Purpose: Health services studies increasingly rely on Electronic Health Record (EHR) data to capture medica-
tion use. However, the reliability of medication information derived from EHR data (which is based on medication reconcilia-
tion and electronic prescriptions) compared to data from insurance claims (which represents administration or
dispensations), especially for high-cost drugs such as biologic DMARDs, is unknown. We used data from the ACR’s Rheu-
matology Informatics System for Effectiveness (RISE) registry and linked Medicare claims to assess whether biologics doc-
umented in the EHR were also captured in insurance claims.

Methods: Data derived from RISE, a national, EHR-enabled registry that passively collects data on all patients seen by par-
ticipating rheumatology practices, and Medicare data linked via social security numbers. Included beneficiaries were
≥ 65 years old, had ≥ 2 visits in RISE with RA ICD codes ≥ 30 days apart, and continuous enrollment in full-year Medicare
Parts B and D in 2017-2018; patients enrolled in Medicare Advantage plans were excluded. We identified biologic users in
RISE in 2018 (collected via medication reconciliation, electronic prescription orders, and procedure codes) and searched
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for corresponding Medicare claims in 2018 (outpatient, carrier, and Part D files). Medication records from both sources were
identified using brand and generic names, CPT, and NDC codes. We reported the proportion of matched biologics, defined
as instances where the same drugs documented in RISE were identified in Medicare claims, stratified patient dual eligibility
for Medicare and Medicaid and whether medications were paid for primarily through Part B (facility or provider-administered)
or Part D (pharmacy-dispensed).

Results: 10,339 beneficiaries had 11,569 biologics recorded in RISE in 2018. Beneficiaries were 77.6% female, 85.5% non-
Hispanic white, with mean (SD) age 74.3 (5.8); 9.8% had dual Medicare/Medicaid coverage (Table 1). The most commonly
prescribed biologics were infliximab (26.6%), abatacept (22.5% - almost all intravenous (IV)) and golimumab (12.1% - also
almost all IV). Overall, 88.5% (10,234/11,569) of prescriptions in RISE had a corresponding claim in Medicare. For biologics
reimbursed primarily via Medicare Part B, concordance with Medicare claims were very high (85.6% - 95.2%). For biologics
reimbursed primarily via Medicare Part D, concordance was lower (48.5% - 69.3%) (Figure 1). We observed higher concor-
dance in both Part B and Part D for beneficiaries who were dual-eligible (82.0-100% across all biologics).
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Conclusion: A large majority of biologics documented in RISE have corresponding Medicare claims, suggesting that mis-
classification of drug exposure is likely small in studies that rely on EHR data alone. Higher concordance for Part D biologics
for dual-eligible beneficiaries are likely because low pharmacy drug costs facilitate adherence. Possible cost-related non-
adherence or use of free drug samples by non-dual-eligible beneficiaries requires further exploration.

Disclosure: R. Baker, None; J. Li, None; R. Stovall, None; J. Curtis, AbbVie/Abbott, Amgen, ArthritisPower, Aqtual,
Bendcare, Bristol-Myers Squibb(BMS), CorEvitas, FASTER, GlaxoSmithKlein(GSK), IlluminationHealth, Janssen, Lab-
corp, Eli Lilly, Myriad, Novartis, Pfizer, Sanofi, Scipher, Setpoint, UCB, United Rheumatology; F. Xie, Bendcare;
J. Yazdany, AstraZeneca, Gilead, Bristol-Myers Squibb(BMS), Aurinia, Astra Zeneca, Pfizer; G. Schmajuk, None.

Disclaimer: This data was supported by the ACR’s RISE Registry. However, the views expressed represent those of the authors, not necessarily
those of the ACR.
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Background/Purpose: Uveitis occurs more frequently in patients (pts) with psoriatic disease than in the general
population,1-2 yet little is known about the increased burden associated with uveitis in this population. This study evaluated
healthcare resource utilization and costs associated with uveitis among pts with psoriasis (PsO) and/or psoriatic arthritis
(PsA) in the United States.

Methods: Adult pts with PsA and/or PsO were identified in the IBM® MarketScan® Commercial Database between January
2009 and January 2022; Pts with ≥ 2 diagnosis codes for PsA or ≥ 2 diagnosis codes for PsO ≥ 30 days apart with contin-
uous enrolment from ≥ 6 months before initial PsA or PsO diagnosis (baseline period) to ≥12 months after the index date (fol-
low-up period) were included. Pts with uveitis (i.e., cases) had ≥ 2 uveitis diagnoses < = 6 months before or any time after

Table 1. Baseline characteristics of PsA and PsO patients with and without uveitis before and after matching 1PsA = Psoriatic arthritis, PsO = Pso-
riasis, DMARDs = Disease-modifying antirheumatic drugs, NSAIDS = non-steroidal anti-inflammatory drugs 2Variable evaluated only in patients
with PsO (143,496 controls; 385 cases before matching, and 1,038 controls; 316 cases after matching) 3Variables were evaluated during the
6-month baseline period 4Variable evaluated only in patients with PsA or with both PsA and PsO (22,778 controls; 248 cases before matching,
and 509 controls; 205 cases after matching) 5Includes rheumatoid factor, erythrocyte sedimentation rate, and C-reactive protein
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initial PsO/PsA diagnosis. A sensitivity analysis requiring at least 1 uveitis diagnoses by an ophthalmologist was also con-
ducted. The index date for cases was the date of the first uveitis diagnosis. The index date for PsA/PsO pts without uveitis
(controls) was defined using the cases’median time from initial PsA or PsO diagnosis to first uveitis diagnosis. Controls were
matched 3:1 to cases based on propensity scores that balanced age, gender, PsA vs. PsO diagnosis, year of initial PsO/PsA
diagnosis, baseline PsO/PsA-related prescriptions, the Charlson Comorbidity Index, and variables associated with PsO/PsA
disease severity (Table 1). Healthcare resource utilization and outpatient costs (in 2020 USD) were compared between
cases and controls.

Results: 521 pts with uveitis were matched to 1,547 pts controls (Table 1). Average baseline age was 48 years; 65% of
cases and 62% controls were female. Mean annual all-cause healthcare costs per pt per year (from index date) were greater

Table 2. Healthcare resource utilization of PsA and PsO patients with and without uveitis during follow-up1 1Resource utilization was measured
from the uveitis index date to one year of follow-up.

Figure 1. Average healthcare costs1 for PsA and PsO patients with and without uveitis during follow-up 1Healthcare costs are expressed per
patient per year
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among pts with uveitis ($22,870 vs. $18,292, relative difference (rd): 25%), due to significantly greater outpatient costs
($10,206 vs. $6,834, rd: 49.4%) (Figure 1) partly from greater utilization of outpatient services, laboratory services and phy-
sician office visits (all P < 0.05) (Table 2). Similar results were seen in a sensitivity analysis requiring at least 1 uveitis diagnosis
by an ophthalmologist.

Conclusion: The economic burden of uveitis in PsO and/or PsA pts may be underestimated in the current investigation, as
resource use covered by vision insurance is not included in the MarketScan database. Despite this limitation, this study dem-
onstrated that PsO and/or PsA pts with uveitis incurred significantly greater healthcare costs and resource utilization than
those without uveitis. Effective and timely treatments that reduce uveitis among pts with PsO and/or PsA may improve pt
outcomes and decrease healthcare costs.

References
1. Joltikov, K. A., & Lobo-Chan, A. M. (2021). Epidemiology and Risk Factors in Non-infectious Uveitis: A Systematic
Review. Frontiers in Medicine, 1541.

2. Lam, M., Steen, J., Lu, J. D., & Vender, R. (2020). The incidence and prevalence of uveitis in psoriasis: a systematic review
and meta-analysis. Journal of Cutaneous Medicine and Surgery, 24(6), 601-607.3. Fotiadou, C., & Lazaridou, E. (2019).
Psoriasis and uveitis: links and risks. Psoriasis (Auckland, N.Z.), 9, 91–96.
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Background/Purpose: While high quality lupus care is associated with less damage, the impact of care use patterns and
care quality on lupus outcomes remains unclear, and differential lupus care access and quality may contribute to outcome
disparities. Thus, the objective of this study was to evaluate the associations of visit-based retention in lupus care (marker
of access) or receipt of lupus-specific serologic testing (marker of quality) with acute care-free survival in a cohort of young
adult Medicare beneficiaries with lupus.

Methods:We analyzed a geo-linked 20% national sample of young adult (ages 18-35) Medicare beneficiaries in this cohort
study. Patients with lupus were included starting at their first hospitalization, rheumatology visit, or two other encounters at
least two months apart with a lupus diagnosis code in 2013-2014. Patients were excluded if they lacked at least 18 months
of claims after their qualifying lupus-coded healthcare encounter. In the first six months after inclusion, comorbidities were
measured. The next 12 months captured rheumatology visits and lupus-specific serologic tests. Visit-based retention in
lupus care was defined as a rheumatology visit in each six-month period of this year, while serologic testing was defined
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as at least one complement or dsDNA test. For up to 6 subsequent months, time until acute care use was measured includ-
ing Emergency Department visit, observation stay, hospitalization, or death. Median acute care-free survival and six-month
cumulative incidence were calculated. Associations of visit-based retention and serologic testing with acute care use were
evaluated with Cox proportional hazards regressions (SAS v9.4).

Results: Among 1,036 young adults with lupus, the median time without acute care use was 118 days with a six-month inci-
dence of 59.5% (Table 1). Observed acute care-free survival was longer in patients who had visit-based retention (154 vs
104 d, p=0.02; Fig 1) or serologic testing (166 vs 101 d, p=0.002) compared to those without.
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After adjusting for baseline comorbidities like end-stage kidney disease, serologic testing associated with 21% lower acute
care use (aHR 0.79, 95% CI 0.65, 0.97; Table 2). Visit-based retention was not significantly associated with acute care use
after adjustment. Including adjustment for comorbidities, acute care use was higher for Black (aHR 1.34, 95%CI 1.07, 1.69),
dual Medicare-Medicaid beneficiaries (aHR 1.30, 95% CI 1.00, 1.68) and in the South (aHR 1.27, 95% CI 1.01, 1.60). Pain
disorders, electrolyte disorders, and tobacco use were also associated with higher acute care.

Conclusion: Receipt of a least one annual complement or dsDNA antibody test was associated with 21% lower subsequent
acute care use, but this was achieved in only 28% of patients, despite using an annual threshold (vs. ACR guideline of every
6 mos). Acute care was higher in the South and for Black and dual Medicare-Medicaid beneficiaries, suggesting areas for
improved care and patient support. Limitations include generalizability and lack of data on lupus severity or treatment. Nev-
ertheless, findings suggest that connection with quality ambulatory care including lab testing may be important for prevent-
ing acute care use among young adults with lupus.

Disclosure: M. Schletzbaum, None; B. Astor, None;W. Powell, None; S. Garg, None; A. Gilmore-Bykovskyi, None;
J. Kramer, None; A. Kind, None; C. Bartels, Pfizer.
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Background/Purpose: The gouty tophus is an organized structure composed of monosodium urate (MSU) crystals and
chronic inflammatory soft tissue. Long-term urate-lowering therapy leads to gradual reduction in the size of tophi. However,
it is unknown whether the composition of the tophus changes during urate-lowering therapy. Conventional computed
tomography (CT) allows measurement of tophus volume in a reliable and reproducible manner. In addition to conventional
CT properties, dual energy computed tomography (DECT) allows measurement of MSU crystals within tophi. The aim of this
DECT study was to determine whether the composition of the tophus changes over time during urate-lowering therapy.

Methods: Serial DECT scans from 32 people with gout were obtained during a two-year study of allopurinol dosing. All par-
ticipants received allopurinol dose-escalation, achieved the target SU during the study (< 6 mg/dL) and had evidence of
DECT urate deposition within tophi at baseline. DECT scans of the feet and ankles were obtained at baseline, Year 1 and
Year 2. Up to five index tophi were selected from each patient, with 103 separate tophi included in the analysis. Using

Figure 1. Example of an individual tophus measurement and change in the tophus composition over time
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manual outlining methods of conventional CT (CT) and DECT scans, the same index tophi were serially measured for total
tophus volume and urate volume. For each tophus, the soft tissue volume was then calculated by subtracting the urate vol-
ume from the total tophus volume. Data were analyzed using general estimating equations (GEE) mixed models with analysis
of covariance (ANCOVA).

Results: In response to allopurinol dose escalation, the mean (SD) serum urate reduced from 7.2 (0.5) mg/dL at baseline to
5.2 (0.3) mg/dL at Year 2. Within the analyzed tophi, the total tophus volume reduced over the two-year period; from mean
(SD) 5.17 (5.55) cm3 to 2.61 (2.73) cm3, P< 0.001. Both the tophus urate volumes and tophus soft tissue volumes reduced
over time (P< 0.001), but greater reductions in tophus urate volumes were observed (Figures 1 and 2). Overall, the tophus
urate volume decreased by 70.6 [62.8, 78.4]%, and tophus soft tissue volume decreased by 37.8% [31.4, 44.1]%. The
tophus urate:soft tissue ratio reduced from 0.15 [0.12, 0.19] at baseline to 0.05 [0.02, 0.09] at Year 2.

Conclusion: This dual energy CT study demonstrates that the composition of the tophus changes during urate-lowering
therapy for gout management. While both urate and soft tissue volumes reduce over time, the chronic inflammatory soft tis-
sue within the tophus is slower to respond than the MSU crystals.

Disclosure: L. Chen, None; G. Gamble, None; A. Horne, None; J. Drake, None; A. Doyle, None; T. Uhlig, None;
L. Stamp, None; N. Dalbeth, AstraZeneca, Dyve Biosciences, Horizon, Selecta, JW Pharmaceutical Corporation, PK
Med, PTC Therapeutics, Protalix.
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Figure 2. Comparison of change in urate and soft tissue volumes within all analyzed tophi. A. Percentage change from baseline in urate volume
and soft tissue volume; B. Urate volume: soft tissue volume ratio over time. Data are presented as mean (95% CI).
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Background/Purpose: Inflammation around the tendons of hand interosseous muscles (interosseous tendon inflamma-
tion; ITI) on MRI was recently reported for the first time in rheumatoid arthritis (RA)-patients and ACPA-positive at-risk individ-
uals, generating the hypothesis that ITI precedes clinical arthritis. To better understand the role of ITI during RA-
development, we compared the frequency of ITI in clinically suspect arthralgia (CSA) to the general population and investi-
gated the relation of ITI with other locally inflamed tissues (synovitis/tenosynovitis/osteitis), symptoms and future arthritis
development.

Methods: 667 consecutive patients presenting with CSA and 193 symptom-free controls from the general population
underwent contrast-enhanced hand-MRI. MRIs were evaluated for ITI at the ulnar and radial sides of MCP2-5, and for syno-
vitis/tenosynovitis/osteitis using the rheumatoid arthritis MRI scoring system (RAMRIS). CSA-patients were followed on
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clinical arthritis development (median follow-up 25 months). Logistic and Cox-regression were used. ACPA-stratification
was performed.

Results: At presentation, 10% of CSA-patients had ITI, compared to 1% of symptom-free controls (p < 0.001). ITI was more
frequent in ACPA-positive than ACPA-negative CSA (27% versus 7%; p < 0.001). Synovitis and tenosynovitis at MCPs
associated independently with ITI-presence (OR 2.2 (95%CI 1.2-4.2) and 9.7 (5.5-17.0), respectively). 3D MRI-
reconstruction indicated that ITI is continuous with MCP flexor tenosynovitis (Figure). Although CSA-patients with ITI more
often had local MCP-tenderness(1.6(1.03-2.4)), difficulties making a fist(1.6(0.98-2.7)) and reduced hand-functioning(β
0.20(0.05-0.36)), multivariable analyses showed that these symptoms were explained by co-occurring (teno)synovitis.
CSA-patients with ITI developed clinical arthritis more frequently than those without (HR 4.5 (2.8-7.2)); this relation was
stronger in ACPA-negative (3.9 (1.9-7.9)) than ACPA-positive CSA (1.8 (0.9-3.4)).

Conclusion: ITI is almost absent in the general population but occurs in CSA, where it precedes clinical arthritis. The strong
relation with tenosynovitis evokes the question whether ITI represents true peritendonitis or juxta-articular synovial
inflammation.
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Background/Purpose: For individuals with inflammatory arthritis, a detailed metabolic characterization of joints and
entheses at the tissue level can aid in early diagnosis and treatment decision (1). The metabolic characteristics of synovitis
and enthesitis are, however, poorly understood at the moment. Multispectral optoacoustic tomography (MSOT), an innova-
tive metabolic imaging technology, could be utilized to non-invasively perform metabolic profiling of joints and entheses by
stimulating tissues with a near-infrared multispectral laser and detecting the emitted acoustic energy. This allows to quantify
tissue components such as oxygenated and deoxygenated haemoglobin, collagen, and lipids in-vivo based on differential
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absorbance at multiple wavelengths (2, 3). The purpose of this study was to use MSOT to investigate the metabolic features
of arthritis and enthesitis in a cohort of patients affected by inflammatory arthritis and healthy controls.

Methods: Healthy controls (HC) and patients with rheumatoid arthritis (RA) and psoriatic arthritis (PsA) participated in this
cross-sectional study (Table 1). The metacarpophalangeal joints, wrists, entheses of lateral epicondyles, patellar, quadri-
ceps, and Achilles tendons were all examined clinically, as well as by ultrasound (US) and MSOT. Haemoglobin, oxygen sat-
uration, collagen, and lipid levels were all assessed using MSOT. Using linear mixed effects models, we estimated scaled
mean differences (SMD) between inflamed and uninflamed joints and entheses as identified by clinical examination or US.

Results:We collected 1535 MSOT and 982 US scans from 87 subjects (36 HC, 34 PsA, 17 RA). Entheseal tenderness was
not related to metabolic alterations, while US enthesitis was linked to higher collagen content, total haemoglobin and oxygen
saturation. Clinical and US arthritis, on the other hand, displayed higher haemoglobin levels but lower oxygen saturation and
collagen content. Increased lipid concentration in the joints was related to synovial hypertrophy (Figure 1).

Figure 1. - MSOT-measured metabolites in arthritis and enthesitis. Scaled differences and 95% confidence intervals of MSOT-determined metab-
olite values by clinical and ultrasonographic findings of and arthritis (A-C) and enthesitis (D-F). Two differences are plotted for each metabolite indi-
cating two multispectral processing algorithms used for estimation. P values were adjusted for multiple testing using a false discovery rate of 5%.
NS, not significant. sO2, oxygen saturation.

Table 1. - Baseline characteristics. HC: healthy controls, PsA: psoriatic arthritis; RA: rheumatoid arthritis; SD: standard deviation; IQR: interquartile
range; csDMARD: conventional synthetic disease-modifying antirheumatic drugs; b-tsDMARD: biologic and targeted synthetic DMARD.
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Conclusion:MSOT is a non-invasive method for identifying metabolic alterations in arthritis and enthesitis. In synovitis, these
results indicate enhanced synovial cellularity, collagen breakdown, and metabolic demand; whereas in enthesitis, they
reflect greater tissue apposition and vascularization. Our findings suggest that synovitis and enthesitis are not only clinically
and anatomically-functionally distinct, but also demonstrate markedly different metabolic patterns.
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Background/Purpose: Variability in scoring of sonographic entheseal lesions may be influenced by patient characteristics
and sonographer expertise. We aimed to assess inter-rater agreement in scoring elementary lesions of enthesitis between
central and local readers and factors influencing variability in scoring.

Methods: DUET is an international multicenter study that aims to develop a novel sonographic scoring system for enthesitis
to assist with diagnosis of psoriatic arthritis (PsA). Patients with PsA, psoriasis alone and non-psoriatic controls underwent
an ultrasound assessment of 16 entheseal sites in the upper and lower extremities by local sonographers. Each set of scans
was stored as short DICOM clips, scored locally and then sent for central scoring by two out of three central sonographers.
The local and central sonographers participated in pre-study training to ensure standard acquisition and scoring of elemen-
tary lesions of enthesitis following accepted definitions (Figure 1). The following lesions were scored on a semi-quantitative
scale: hypoechogenicity (0-1), thickening (0-1), calcification (0-3), enthesophyte (0-3), erosion (0-1), vascularization (0-3)
and bursitis (0-2). We assessed the raw agreement (%) and Kappa statistics between the central readers and between cen-
tral and local readers for the different elementary lesions. The effect of age, sex, obesity and disease category on agreement
was assessed by performing series of subgroup analyses.
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Results: A total of 161 patients (2,576 entheses) were analyzed (88 PsA, 41 psoriasis, 32 controls). 47.8% were above the
age of 50, 52.8% females and 47.8% were obese. Hypoechogenicity and enthesophytes were the most common
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elementary lesions while erosions and vascularization were the least common (Table 1). Highest raw agreement was found
for erosion (92.8%-95.9%) and vascularization (94.1%-95.2%). Among central readers, inter-rater agreement (by Kappa)
ranged from moderate to substantial for all elementary lesions being highest for enthesophytes (0.71) and vascularization
(0.70) and lowest for thickening (0.43) and calcifications (0.43) (Table 1). Inter-rater agreement was numerically lower for cen-
tral vs. local readers for most lesions. Most patient characteristics did not have a substantial influence on inter-rater
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agreement among central readers for entheseal elementary lesions (Figure 1). Kappa scores tended to be numerically lower
in obese patients for most elementary lesions.

Conclusion: Moderate to substantial inter-rater agreement was achieved for most sonographic elementary lesions espe-
cially among central readers. Inter-rater agreement is not influenced by most patient characteristics apart from obesity which
may increase variability in scoring.
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Background/Purpose: Ultrasound is a highly valuable imaging modality to study joints in patients with rheumatic diseases.
In children, the applicability is hampered because of lack of normative data, and especially data adjusted to the age of the
growing child. The purpose of this study is to examine structural sonographic features of joints and tendons in healthy chil-
dren and adolescents amongst several age groups, and develop a set of normative data, in order to establish reference
values.

Methods: 500 healthy volunteers (age 0 - 18 years) were scanned according to a predefined scanning protocol including
the right shoulder, hip, knee, ankle, first metatarsophalangeal joint (MTP1), elbow, wrist and second metacarpophalangeal
joint (MCP2). The following structures and variables were captured: synovial capsular distention at the acetabulofemoral,
the supra- and parapatellar, the tibiotalar, the MTP1 joint, the lateral and anterior radiohumeral, the posterior fossa of the
elbow, the radio-lunate, lunate-capitatum and capitatum-metacarpal and the MCP2 joint recesses; the diameter of the
extensor digitorum communis, extensor carpi ulnaris, the patellar and the biceps tendon; and cartilage thickness at the fem-
oral head, the femoral trochlea, the talar dome, head of MCP2 and MTP1. Unpaired T-test, paired T-test, correlation analy-
ses and regression analysis were performed on the collected data. The significance level (α) was set at 0.1% (p < 0.001) in all
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analyses. Growth charts are used to build reference values of the outcomes of interest with respect to age. Nonparametric
quantile regression with a penalty on the coefficients and an estimated smoothing parameter was applied using the R-
packages quantreg and quantregGrowth. Interobserver reliability exercise and analysis was performed.

Results: Images of 195 male and 305 female volunteers were collected. Interobserver reliability was excellent for new and
experienced sonographers (all intraclass coefficients of correlation > 0.8). In all joints, cartilage diminished markedly as chil-
dren age (figure 1) and cartilage of boys was significantly thicker compared to girls in most of the joints. In addition, cartilage
also became thinner as children’s height and weight increased. Capsular distention ( > 0mm) was uncommon in the ankle,
wrist and MCP2 (resp. in 3, 6, and 3% of cases). It was more common in the suprapatellar and parapatellar knee, MTP1
and posterior recess of the elbow (resp. in 34, 32, 46, and 39% of cases). In the hip, capsular distention was always present.
Age is only moderately associated to capsular distention at the hip, knee and MTP1 joint, and only poorly at the ankle, elbow,
and wrist. Upon ageing, the diameter of tendons thickened (figure 1). Growth curves and tables are available for each vari-
able (figure 2 shows growth charts of acetabulofemoral recess and thickness of cartilage at MTP1).

Conclusion: Reference values for sonographic values of cartilage thickness, capsular distention and diameters of tendons
at several joints in several age groups were established from 500 healthy children, aged between 0 and 18 years. The results
of this study are indispensable for the interpretation of ultrasonographic findings in children with inflammatory arthritis.
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Background/Purpose: Calcium Pyrophosphate Deposition Disease (CPPD) is a chronic and potentially incapacitating dis-
ease. The reference standard for its diagnosis is the identification of calcium pyrophosphate (CPP) crystals in synovial fluid.
Ultrasound (US) has been proven to be a high sensibility and specificity tool for the diagnosis of CPPD, but it has not yet been
determined its diagnostic performance for hip involvement. The aim of this research is to evaluate the diagnostic perfor-
mance of US compared with synovial fluid analysis and histopathology (hyaline cartilage, fibrocartilage, synovial membrane)
for the identification of hip CPP deposits.

Methods: Patients older than 50 years old with osteoarthritis programed for hip replacement surgery in a referral hospital.
Patients with a primary rheumatologic disease were excluded. A pre-surgical US of the affected hip was performed with
a LOGIQTMe device and a convex transducer (2-5 MHz); the anatomical structures evaluated were the acetabular fibrocar-
tilage (FC) and the hyaline cartilage of the femoral head (HC), video tracking was recorded and a dichotomic score was
assigned to determine the presence or absence of CPP deposits (in line with OMERACT definitions). During surgery, a

Figure 1. ROC curve of US
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sample of hip synovial fluid was obtained and examined using polarized light microscopy. After the surgery an experimented
pathologist examined the FC and HC in search for CPP crystals.

Results: 67 patients were included, 55.2% were women with a mean age of 64±7.9 years. A frequency of 82% (55/67) of
CPP deposits was found through US examination, of which 29/67 (43.3%) where found on FC and 42/67(62.7%) were
found on HC. Regarding pathology evaluation, a prevalence of 93.9% of CPP crystals was found, 83.6% (56/67) were found
on FC and 86.6% (58/67) on HC. 24% of patients had synovial effusion and 3% had synovial hypertrophy. Synovial fluid was
obtained in 64.2% (43/67) of patients, with a median volume of 0.8mL (IQR 0.45-1.15mL), CPP crystals were found in
14.9% (10/43) of samples. Chondrocalcinosis in XR was found in 14.9% (10/67). A sensitivity of 85% and a specificity of
75% were obtained, the positive predictive value was 98% and the negative predictive value was 25%. The area under the
curve for US compared with histopathology for the diagnosis of hip CPPD was 0.80 (CI 95% 0.55-1) (Figure 1).

Conclusion: US is a valid imaging method with good diagnostic performance for the diagnosis of CPPD in the coxofemoral
joint.
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Background/Purpose: Juvenile idiopathic arthritis (JIA) categories of enthesitis-related arthritis (ERA) and juvenile psoriatic
arthritis (JPsA) represent pediatric counterparts of adult non-radiographic axial spondyloarthritis and psoriatic arthritis,
respectively.1,2 JUNIPERA, a 2-year, randomized, double-blind, placebo (PBO)-controlled trial demonstrated significantly
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longer time to flare with secukinumab (SEC) vs PBO with sustained improvement of signs and symptoms up to week
(wk) 104.3 The effect of SEC on axial and peripheral manifestations in active ERA and JPsA patients (pts) is presented here.

Methods: Pts (2–18 years of age) with active disease (both ≥3 active joints and ≥1 active enthesitis site) were treated with
open-label (OL) subcutaneous SEC (75/150 mg in pts < 50/ ≥50 kg) in treatment period (TP) 1. SEC was administered at
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baseline (BL) and wks 1–4, 8, and 12. Responders at wk 12 (pts who achieved at least JIA-ACR30 response) were random-
ized into the double-blinded, withdrawal TP2 to continue SEC or PBO every 4 wks until a disease flare or up to wk 100. The
time to flare in ERA and JPsA pts in TP2 is reported here. JIA-ACR responses, resolution of enthesitis and dactylitis, Juvenile
Arthritis Disease Activity Score (JADAS)-27, and axial, peripheral, and skin manifestations were also assessed.

Results: A total of 52/86 (60.5%) pts with ERA (mean age, 13.7 years; male, 78.8%) and 34/86 (39.5%) pts with JPsA
(mean age, 12.2 years; male, 47.1%) were enrolled in the OL TP1. The relative risk reduction of experiencing a disease flare
in TP2 in ERA and JPsA pts is provided in Figures 1 and 2, respectively. Improvements in JIA-ACR responses, inactive dis-
ease and resolution of enthesitis and dactylitis were observed in ERA and JPsA pts with SEC treatment at wk 12 and at the
end of TP2 (Table). Axial symptoms in ERA with SEC and PBO treatment at the end of TP2 were: modified Schober’s test,
100% and 100%; inflammatory back pain, 100% and 50%; Flexion, ABduction, External Rotation (FABER) test, 100% and
83.3%; and clinical sacroiliitis, 100% and 50%. Pts who had Childhood Health Assessment Questionnaire score=0 at the
end of TP2 with SEC and PBO treatment were 9 each in ERA and 8 each in JPsA. JPsA pts with mild-to-moderate skin pso-
riasis (7/15; investigator’s global assessment [2011 modified version; IGAmod 2011]) at BL showed improvements in overall
psoriatic skin manifestations at wk 12 (13/15): clear (n=8, 53.3%) and almost clear (n=5, 33.3%).

Conclusion: In pts with active ERA and JPsA, SEC demonstrated a longer time to disease flare and a reduction of flare risk
compared with PBO up to wk 104 and exhibited rapid and sustained improvement of axial, peripheral and skin
manifestations.
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Background/Purpose: Baricitinib is a JAK1/2 selective inhibitor approved for the treatment of rheumatoid arthritis. Juvenile
idiopathic arthritis (JIA) is a group of diseases characterized by immune mediated chronic arthritis which often requires treat-
ment with conventional synthetic or biologic disease-modifying antirheumatic drugs (cs or b-DMARDs). To investigate bar-
icitinib efficacy and safety in pediatric patients with JIA and an inadequate response to cs or b-DMARDs.

Methods: This Phase 3 multicenter, double-blind, withdrawal, efficacy, and safety study, enrolled patients (pts) age 2 to
< 18 years with extended oligo- or poly-articular JIA, ERA, or JPsA, per ILAR criteria, and an inadequate response to ≥1
cs and/or b-DMARDs (NCT03773978). There were 3 periods: a 2-week (wk) pharmacokinetic/safety assessment (PKS), a
12-wk open-label lead-in (OLLI), and an up-to 32-wk double-blind withdrawal (DBW). Dosage and safety were confirmed
in the PKS and then pts, including those from the PKS, enrolled in the OLLI, receiving age-based, oral, once daily doses of
baricitinib. Pts with a JIA-ACR30 response at wk12, end of OLLI, entered the DBW to be randomized 1:1 to continued bar-
icitinib or newly started placebo (PBO) and remained until flare or up to wk32. Primary endpoint was time to flare during the
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Figure 1. Time to disease flare comparison between baricitinib and placebo during 32 week DBW

Table 1. Safety data
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DBW. Secondary endpoints included JIA-ACR30/50/70/90 response rates at wk12, and proportion of pts with a flare during
the DBW. Survival curves were estimated using the Kaplan-Meier method.

Results: Of 220 pts enrolled, 29 participated in the PKS, 219 entered the OLLI, and 163 entered the DBW. The JIA-
ACR30/50/70/90 response at wk12 was 76.3%/63.5%/46.1%/20.1%, respectively. During the DBW, time of flare was sig-
nificantly shorter with PBO vs baricitinib (hazard ratio 0.24 [95% CI 0.13,0.45], p< 0.001; Figure 1). The proportion of pts
with a flare during the DBW was significantly lower for baricitinib vs PBO (14 (17.1%) vs. 41 (50.6%), p< 0.001). In the
PKS and OLLI periods, 126 (57.3%) pts reported ≥1 treatment emergent adverse event (TEAE), while 6 (2.7%) reported
≥1 serious adverse event (SAE); Table 1. In the DBW, 38 (46.9%) and 54 (65.9%) pts reported ≥1 TEAE for PBO and barici-
tinib, respectively, whereas those with ≥1 SAE were 3 (3.7%) and 4 (4.9%). The mean wks of exposure was higher in the bar-
icitinib vs PBO group during DBW (26.34 vs 18.91) due to study design. There were no deaths, cardiovascular events or
uveitis and 1 case of herpes zoster.

Conclusion: Baricitinib significantly reduced time to and frequency of JIA flares in pts with JIA versus PBO, and improved
JIA-ACR scores in the majority of pts within 12wks. Safety findings were consistent with the known safety profile in adult
rheumatoid arthritis indications. These findings support baricitinib as a treatment for signs and symptoms of JIA with an inad-
equate response to cs or b-DMARDs.

References:

1. Giannini EH, et. al. Preliminary definition of improvement in juvenile arthritis. Arthritis Rheum 1997; 40: 1202-1209.
2. Brunner HI, et. al. Preliminary definition of disease flare in juvenile rheumatoid arthritis. J Rheumatol 2002;
29(5):1058-64.
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Background/Purpose: Identification of disease and therapeutic biomarkers remains a barrier to the early diagnosis of and
initiation of effective therapy for juvenile idiopathic arthritis (JIA). In this study, plasma metabolomic profiling was performed to
identify disease-related metabolic biomarkers associated with JIA.

Methods: Plasma samples from treatment-naïve JIA patients and non-JIA reference patients were submitted to Metabolon,
Inc. (Morrisville, North Carolina, USA) for global metabolomic profiling. The study was completed in a discovery and a valida-
tion cohort. The validation cohort consisted of 60 treatment-naïve JIA patients and 60 non-JIA reference patients that
included patients undergoing endoscopy with either functional abdominal pain or Crohn’s disease. The independent valida-
tion cohort consisted of 52 treatment-naïve JIA patients and 38 non-JIA reference patients that were otherwise healthy. The

Figure 1. Plasma metabolomic differences in children with JIA. (A) A Venn diagram representation of plasma metabolomic differences in JIA
patients compared to non-JIA reference patients in the discovery and validation cohorts, with the respective number (n) of altered metabolites
identified. The intersecting area shows the commonly altered metabolites from both datasets based on achievement of statistical significance
(q-value<0.05) and the same directional change in both cohorts. (B) Volcano plot of the merged metabolomic comparison of JIA patients
(n=112) and non-JIA reference patients (n=98). The metabolites that significantly differed in both the discovery and validation cohorts (n=87) were
colored to indicate directional change (red = increased in JIA, blue = reduced in JIA). The most significant metabolites include the sphingosine
metabolites and fatty acid ethanolamides (increased in JIA) and sarcosine, iminodiacetate (IDA), and the unknown metabolite X-12462 (decreased
in JIA).

Table 1. Identification of top discriminating metabolomic markers of JIA. The table includes the compounds meeting an individual AUC threshold
of > 0.80 in both the discovery and validation cohorts and are sorted based on the individual AUC from a merged data analysis.
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datasets were analyzed individually and as a merged dataset. Univariate analysis was computed using MetaboAnalyst 5.0
and significant metabolites were identified based on a false-discovery rate adjusted p-value (q-value) of 0.05. Enrichment
analysis based on the intersection of significant metabolites from the two cohorts was conducted by Chemical Similarity
Enrichment Analysis (ChemRich) and a metabolic network map was created using MetaMapp and visualized using Cytos-
cape 3.9.1. Receiver operating characteristic (ROC) curve analysis was performed in MetaboAnalyst 5.0 to identify the top
discriminating metabolite biomarkers based on the resulting area under the ROC curve (AUC).

Results: A total of 869 metabolites were measured, comprised of 714 known and 155 unknown compounds. In the discov-
ery cohort 587 metabolites were found to be significantly altered in JIA patients compared to the reference population
(q< 0.05). In the validation cohort 296 metabolites were found to be significantly altered, with 87 overlapping metabolites
demonstrating the same directional change in both cohorts (Figure 1A). JIA was associated with a notable increase in
plasma levels of sphingosine metabolites and fatty acid ethanolamides, and decreased plasma levels of sarcosine, iminodia-
cetate, and the unknown metabolite X-12462 (Figure 1B). Chemical enrichment analysis identified cycloparaffins in the form
of naproxen and its metabolites, unsaturated lysophospholipids, saturated phosphatidylcholines, sphingomyelins, ethanol-
amines and saturated ceramides as top discriminating biochemical clusters. ROC curve analysis identified 11 metabolites
that would be classified as highly discriminatory based on an AUC > 0.80 (Table 1). The top discriminating metabolite iden-
tified was sphinganine-1-phosphate (AUC=0.97) (Figure 2).

Conclusion: Using an independent discovery and validation cohort approach, this study demonstrates metabolic differ-
ences in JIA compared to controls, and highlights the potential utility of plasma metabolomic profiling to identify disease bio-
markers in JIA to guide accurate diagnosis and effective treatment. These findings suggest altered sphingosine metabolism
in JIA resulting in accumulation of sphingosine and its immunomodulatory metabolites.

Disclosure: A. Kumar, None; J. Tartarian, None; V. Shakhnovich, None; C. Langefeld, None; D. Lovell, AstraZe-
neca, Boehringer-Ingelheim, GlaxoSmithKlein(GSK), Novartis, UCB, Bristol-Myers Squibb(BMS), Pfizer, Janssen,
NIH/NIAMS, NIH/NICHD, Roche; S. Thompson, None; M. Becker, None; R. Funk, None.

Figure 2. Sphinganine-1-phosphate as the top discriminating metabolite. The ROC curve and the box plot distribution result for plasma
spinganine-1-phosphate.
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Long-term Efficacy and Safety of Subcutaneous Tocilizumab in Patients
with Polyarticular or Systemic Juvenile Idiopathic Arthritis – an Extension
Study of 2 Phase 1b Clinical Trials

Hermine Brunner1, Athimalaipet Ramanan2, Gerd Horneff3, Kirsten Minden4, Inmaculada Calvo Penades5, Mauro
Zucchetto6, Laura Brockwell7, Oliver Gordon7 and Fabrizio De Benedetti8, 1Division of Rheumatology, Cincinnati
Children’s Hospital Medical Center, University of Cincinnati, Department of Pediatrics, Cincinnati, OH, 2Bristol Royal
Hospital for Children, Bristol, United Kingdom, 3Pediatrics, Asklepios Klinik Sankt Augustin GmbH, Sankt Augustin,
Germany, 4Charité Universitätsmedizin Berlin, Berlin, Germany, 5Pediatric Rheumatology Unit, Hospital Universitario y
Politécnico La Fe, València, Spain, 6Parexel International, Milano, Italy, 7Roche Products Ltd, Welwyn Garden City,
United Kingdom, 8Division of Rheumatology, IRCCS Ospedale Pediatrico Bambino Gesu’, Rome, Italy

Table 1. Key Safety Outcomes. PY, patient-year. aOne event of eye pain reported in conjunction with headache (definitive diagnosis could not be
made). bThere were no anaphylactic reactions, serious bleeding events, demyelination events, gastrointestinal perforations, serious hepatic
events, serious hypersensitivity events, malignancies, myocardial infarctions, opportunistic infections, or strokes. One patient was diagnosed with
latent tuberculosis and received a full course of isoniazid. cIncludes serious and nonserious. dHypersensitivity was conservatively defined as any
AEs occurring within 24 hours of TCZ treatment and not considered “unrelated to” study medication by the investigator, regardless of whether
it was clinically consistent with hypersensitivity reaction.
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Background/Purpose: Dosing regimens for subcutaneous tocilizumab (SC-TCZ) in patients with polyarticular-course or
systemic juvenile idiopathic arthritis (pJIA or sJIA) were determined for SC-TCZ in 2 phase 1b trials by bridging to data from
phase 3 trials of intravenous tocilizumab (IV-TCZ). Patients who completed these SC-TCZ trials could enter a long-term
safety and efficacy extension (LTE) study. Results from this LTE are reported.

Methods: Patients with pJIA or sJIA who completed 52 weeks of open-label (OL) SC-TCZ treatment (pJIA: 162 mg every
3 weeks [Q3W] if < 30 kg or Q2W if ≥30 kg; sJIA: 162 mg Q2W or every 10 days [Q10D] if < 30 kg or Q7D if ≥30 kg) in
the phase 1b trials, had an adequate response to SC-TCZ, and met additional eligibility criteria could enter the LTE. Upon
entering the LTE, patients continued receiving OL SC-TCZ 162 mg dosed per body weight and JIA category. Safety was
assessed for up to 5 years; efficacy, pharmacokinetics and pharmacodynamics were assessed for up to 3 years. Per proto-
col, patient participation in the study continued until TCZ became commercially available in a country/region or for a maxi-
mum of 5 years.

Results: Overall, 44 patients with pJIA (< 30 kg, n=24; ≥30 kg, n=20) and 38 patients with sJIA (< 30 kg, n=19; ≥30 kg,
n=19) entered the LTE and 19 (43%) pJIA patients and 6 (16%) sJIA patients completed the study; most patients discontin-
ued to start commercial TCZ and 2 pJIA patients discontinued for safety reasons (adverse events). Median treatment dura-
tion was 4.6 years for pJIA patients and 3.4 years for sJIA patients. Measurement of TCZ serum levels showed that drug
exposure was maintained within ranges expected to provide a clinical benefit. Two pJIA patients ≥30 kg developed anti-
TCZ antibodies of neutralizing potential during the LTE and 1 of them discontinued treatment due to lack of efficacy. There
were no deaths, anaphylactic reactions, serious hepatic events, serious hypersensitivity reactions, serious bleeding events,

Table 2. Proportions of Patients With Inactive Disease and Clinical Remission. aInactive disease was defined according to Wallace criteria as no
presence of active joints, absence of uveitis, no fever, rash, serositis, splenomegaly, hepatomegaly, or generalized lymphadenopathy attributable
to pJIA or sJIA, erythrocyte sedimentation rate <20 mm/h, physician global visual analog scale score ≤10 mm, and duration of morning stiffness
≤15 minutes. bWeek 156 for pJIA, week 152 for sJIA. cClinical remission was defined as inactive disease for a minimum of 6 continuous months
irrespective of disease-modifying antirheumatic drug, nonsteroidal anti-inflammatory drug, or corticosteroid use.
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gastrointestinal perforations, opportunistic infections, malignancies, cases of macrophage activation syndrome, or drug
reactions with eosinophilia or systemic symptoms (DRESS) syndrome. Rates of adverse events (AEs) per 100 patient-years

Figure. JADAS-71 over time in patients with pJIA (A) and sJIA (B). IQR, interquartile range; JADAS-71, Juvenile Arthritis Disease Activity Score
including 71 joints. Dashed horizontal lines represent thresholds for high disease activity (>10.5), moderate disease activity (3.9-10.5), low disease
activity (≤3.8), and inactive disease (≤1).
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were consistent across groups (Table 1). The most common type of AEs were infections; 6 patients had serious infections
(5 pJIA; 1 sJIA). 17 patients had neutropenia AEs (9 pJIA [6 grade 3, 1 grade 4]; 8 sJIA [3 grade 3]); no serious infections
were observed within 30 days of neutropenia. Alanine aminotransferase or aspartate aminotransferase elevations of grade
≥3 were experienced by one sJIA patient in the context of Epstein-Barr virus infection. SC-TCZ maintained long-term control
of JIA activity based on JADAS-71 (Figure). Most patients entered the LTE with inactive disease and the proportions with
inactive disease and in clinical remission generally remained stable over time across all groups (Table 2).

Conclusion: SC-TCZ treatment in pJIA and sJIA patients at approved doses was well tolerated for up to 5 years and no
new safety signals were identified with long-term treatment. TCZ-SC treatment resulted in well-controlled pJIA and sJIA over
the 3-year assessment period.

Disclosure: H. Brunner, Cincinnati Children’s Hospital, Pfizer, GlaxoSmithKlein(GSK), AbbVie/Abbott, AstraZeneca,
Medimmune, Biogen, Boehringer-Ingelheim, Bristol-Myers Squibb(BMS), Celgene, Eli Lilly, EMD Serono, Idorsia, Cer-
ecor, Janssen, Roche, Merck/MSD, Novartis, R-Harm, Sanofi; A. Ramanan, Roche, Eli Lilly, AbbVie/Abbott, Novartis,
UCB, Sobi; G. Horneff, Roche, Pfizer, Novartis, Merck/MSD, Eli Lilly, AbbVie/Abbott; K. Minden, Novartis, Pfizer,
Bristol-Myers Squibb(BMS), Roche, Biogen; I. Calvo Penades, Novartis, GlaxoSmithKlein(GSK), Ipsen, AbbVie/
Abbott, Sobi; M. Zucchetto, Parexel International; L. Brockwell, Roche; O. Gordon, Roche, Novartis; F. De Bene-
detti, Sobi, Novimmune, Pfizer, Novartis, Roche, Abbvie.
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Background/Purpose: Macrophage activation syndrome (MAS) is a complication of systemic juvenile idiopathic arthritis
(sJIA) characterized by cytokine storm and overt immune cell activation. We aim to further understand the immunologic land-
scape of sJIA and MAS.

Methods:We profiled peripheral blood mononuclear cells (PBMCs) from patients with active sJIA with or without MAS at the
time of sampling and age-matched controls using bulk RNA sequencing (RNA-seq), single-cell RNA-seq, and mass cytom-
etry. All patients with sJIA met ILAR diagnostic criteria and MAS was defined according to the 2016 Classification criteria for
MAS complicating sJIA. Findings from RNA-seq and mass cytometry were validated using additional samples from patients
with sJIA as well as patients with other inflammatory diseases by flow cytometry and in vitro T cell stimulation studies.
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Results: Gene set enrichment analysis of bulk RNA-seq of PBMCs from patients with MAS (n = 9) revealed strong expres-
sion of genes associated with type I interferon signaling and T cell proliferation in addition to the expected type II IFN (IFN-g)
signature based on gene set enrichment analysis. These features were rarely seen in age-matched healthy controls (n = 18)
or patients with sJIA without MAS (n = 15). Single-cell RNA-seq confirmed the presence of type I and type II IFN signatures
on all major PBMC subsets in patients with MAS (n = 8) while the T cell proliferation signature was localized to a population of
Ki67+ cycling T cells with enhanced expression of IFN-g and genes involved in glycolysis, mTOR signaling and cytotoxicity
(Figure 1).

Mass cytometry revealed that the cycling T cell population comprised of predominantly CD8+CD38+HLA-DR+ T cells and
fewer CD4+CD38+HLA-DR+ T cells (Figure 2). We found that an expansion of CD38+HLA-DR+ T cells beyond 9% of CD8+

T cells or 4% of CD4+ T cells distinguished MAS from active sJIA, while a milder increase was generally seen in patients with
sJIA without MAS compared to healthy controls (Figure 3). The degree of CD8+CD38+HLA-DR+ T cell expansion was also
significantly greater in MAS compared to multi-system inflammatory syndrome in children (MIS-C) associated with COVID-
19 (n = 17), acute viral infections (n = 15), Kawasaki disease (n = 7) and systemic lupus erythematosus (n = 9). In addition,
stimulation of isolated T cells from healthy donors with IFN-I, but not IFN-II, augmented the effects of IL-12, IL-15 and IL-
18 to generate CD8+CD38+HLA-DR+ T cells in vitro, while Janus kinase inhibition by ruxolitinib mitigated the impact of
IFN-I treatment.

Figure 1. Single cell RNA-seq analysis of PBMCs from patients with sJIA with or without MAS. a) Uniform Manifold Approximation and Projection
(UMAP) and annotation of immune cell populations. b) cluster plot of gene set enrichment analysis comparing the gene signatures of IFN-I, IFN-I
and cell proliferation (G2M checkpoint and E2F targets). C) heatmap comparison of gene signatures across different lymphocyte populations in
patients with sJIA-associated MAS.
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Conclusion: Our multi-omic analysis further details the expansion of the recently described CD8+CD38+HLADR+ T cells in
MAS associated with sJIA. Our findings demonstrate a synergistic role of IFN-I in the generation of these cycling T cells
and provide a mechanistic link between viral infections and MAS that may be targetable by JAK inhibition.

Disclosure: K. Brodeur, None; L. Chen, None; z. huang, None; Y. Du, None; H. Wobma, Immplacate Inc; M. Taylor,
None; J. Chang, GlaxoSmithKline (GSK); M. Day-Lewis, None; F. Dedeoglu, Novartis; O. Halyabar, None; M. Lo,
GlaxoSmithKlein(GSK); J. Newburger, None; M. Son, None; R. Sundel, None; P. Nigrovic, Bristol-Myers

Figure 2. UMAP display of mass cytometry analysis comparing PBMCs from healthy controls and patients with sJIA with or without MAS. Color
denotes the expression of KI-67, HLA-DR and CD38) on a) CD8+ T cells and b) CD4+ T cells.

Figure 2. Quantification of cycling T cells in sJIA and other pediatric inflammatory diseases. a) Quantification of CD8+CD38+HLA-DR+ and b)
CD4+CD38+HLA-DR+ T cells in healthy controls and patients with inactive sJIA, active sJIA without MAS, and active sJIA with MAS. c) Compar-
ison of CD8+CD38+HLA-DR+ and d) CD4+CD38+HLA-DR+ T cells in healthy controls and patients with MAS, MIS-C, SLE, KD, and acute viral
infections. * p < 0.05; *** p < 0.001
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Deep Immune Profiling Uncovers Novel Associations with Variable
Clinical Phenotypes of Multisystem Inflammatory Syndrome in Children
(MIS-C)

Christopher Redmond1, Moses Kitakule2, Riccardo Castagnoli3, Francesco Licciardi4, Cihan Oguz5, Maria Cecilia Poli6,
Aran Son5, SarahWeber5, Luigi Notarangelo7, Helen Su8 and Daniella Schwartz9, 1National Institutes of Health, Rockville,
MD, 2Columbia University, New York, NY, 3National Institute of Allergy and Infectious Diseases, Bethesda, MD,
4OSPEDALE REGINAMARGHERITA, Torino, Italy, 5National Institute of Allergy and Infectious Diseases, National Institutes
of Health, Bethesda, MD, 6Roberto del Rio, Santiago, Chile, 7NIAID/NIH, Bethesda, MD, 8NIH/NIAID, Bethesda, MD,
9National Institutes of Health Clinical Center, Bethesda, MD

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: Abstracts: Pediatric Rheumatology – Clinical II: JIA
Session Type: Abstract Session
Session Time: 3:00PM–4:30PM

Background/Purpose: Multisystem Inflammatory Syndrome in Children (MIS-C) is a systemic inflammatory condition that
follows SARS-CoV2 infection or exposure in children. Clinical presentations are highly variable and include fever, gastroin-
testinal (GI) disease, shock, and Kawasaki Disease (KD). Compared to patients with acute COVID, patients with MIS-C have
a distinct immune signature and expansion of TRVB-11 expressing T cells. However, the relationship between immunolog-
ical and clinical phenotypes of MIS-C is unknown.

Methods: Serum biomarkers, TCR repertoire, and SARS-CoV2-specific T cell responses were measured in a cohort of
76 MIS-C patients. To quantify SARS-CoV2-specific T cell responses, peripheral blood mononuclear cells (PBMCs) were
stimulated with SARS-CoV2 peptides and analyzed by flow cytometry, gated on CD45RO+CD4+ and CD45RO+CD8+ T
cells. Mann-Whitney testing with multiple comparison adjustment was used for statistical analysis.

Results: Serum biomarkers associated with macrophage and Th1 activation were elevated in MIS-C patients with shock,
consistent with previous reports (Fig 1). Diarrhea was associated with a significant reduction in shock-associated serum bio-
markers, suggesting a protective effect. There was a trend towards increased SARS-CoV2-induced IFN-y production in
CD45RO+CD4+ cells from patients with shock, and towards reduced IFN-y production in patients with diarrhea (Fig 2). Neu-
rologic symptoms and respiratory failure were associated with significantly increased SARS-CoV2-specific CD4+ T cell
responses. TRVB-11 usage was highly associated with KD and coronary aneurysms, suggesting a potential biomarker for
these manifestations in MIS-C patients (Fig 2).

Conclusion: By identifying novel immunologic associations with the different clinical phenotypes of MIS-C, this study pro-
vides insights into the clinical heterogeneity of MIS-C and suggests potential biomarkers for specific manifestations. Shock
and respiratory disease are associated with markers of Th1 and macrophage activation. The inverse association of these
markers with diarrhea is consistent with reports that diarrhea is also associated with reduced severity of acute COVID-19.
Conversely, persistent fecal SARS-CoV2 viremia can increase serum spike protein levels, which is thought to activate a
superantigen pathway that promotes TRVB-11 expansion in MIS-C. The association of TRVB-11 with KD suggests that
gastrointestinal SARS-CoV2 involvement may be associated with adverse outcomes. Hence, the different clinical

4396



manifestations of MIS-C appear to be associated with unique immunophenotypes that could provide biomarkers for patients
at risk for severe disease, like shock or KD.

Figure 1. Variation in serum biomarker expression in MIS-C patients based on clinical phenotype
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Background/Purpose: Recent large-scale randomized trials demonstrate that immunomodulators reduce the risk of car-
diovascular (CV) events among the general population with atherosclerosis. However, it is uncertain whether these effects
apply to rheumatoid arthritis (RA). We conducted a single-blind randomized active comparator trial to determine whether
adding a TNF inhibitor (TNFi) or sulfasalazine and hydroxychloroquine (triple therapy) to methotrexate (MTX) would result in
more significant reduction of arterial inflammation.

Figure 2. PBMCs stimulated with SARS-CoV2 peptides, membrane, spike, nucleocapsid (NC), and all of the peptides pooled together. Cytokine
expression was analyzed by flow cytometry in CD4+CD45RO+ T cells. IFNy expression was trended higher in patients with shock (2A) and lower in
patients with diarrhea (2B). IFNy expression was significantly higher in patients with neurologic symptoms (2C) and IL2 was significantly higher in
patients with respiratory compromise (2D). TRVB-11 usage as significantly higher in MIS-C patients who met the criteria for complete on incom-
plete Kawasaki Disease and those with documented coronary aneurysms (2E).
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Methods: Patients with active RA despite MTX were randomized to addition of a TNFi to MTX or triple therapy for 24 weeks.
Baseline and follow-up 18F-FDG PET/CT scans were assessed for changes in arterial inflammation, an index of CV risk, mea-
sured as an arterial target-to-background ratio in the most disease segment (TBR MDS) in the carotid arteries and aorta. We
also examined differences between baseline and final follow-up values for CV risk factors between the two treatment groups.

Results: Of 159 participants randomized, 115 (72%) completed the protocol (58 received TNFi and 57 triple therapy) with
scans that could be evaluated for the primary outcome. The two treatment groups were well balanced with a mean age of
58 years, 71% female, 57% seropositive. Median baseline DAS28-CRP was 4.8 (IQR 4.0,5.6), indicating moderate disease
activity, despite a median weekly dosage of MTX 20mg. Baseline TBR MDS was similar and elevated across both treatment
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groups. Significant reductions in TBRMDS were observed across both groups: ΔTNFi -0.24 (SD = 0.51; p = 0.001) and Δtri-
ple therapy -0.19 (SD = 0.51; p = 0.001). Yet, we observed no significant difference between treatment groups in the TBR
MDS (difference in Δs -0.02, 95% CI -0.19, 0.15, p = 0.79) or in any pre-specified secondary outcomes (see Table 1).
DAS28-CRP was significantly reduced across both treatment groups, and there was no correlation between the decline in
DAS28-CRP and change in TBR MDS (β = 0.04, 95% CI -0.03, 0.10) (see Figure). With respect to CV risk factors, triglycer-
ides decreased in the triple therapy group (-11.6 mg/dl) more than with TNFi (+8.3 mg/dl; p = 0.02) and log(hsCRP)
decreased more in the TNFi group than triple therapy (p< 0.001). Changes in other CV risk factors did not differ by treatment
group (see Table 2).

Conclusion: Among patients with RA with at least moderate disease activity despite MTX, addition of either a TNFi or triple
therapy resulted in significant improvement in arterial inflammation. However, the addition of a TNFi did not reduce arterial
inflammation more than triple therapy. Further, there was no significant correlation between changes in disease activity
and arterial inflammation.

Disclosure: D. Solomon, AbbVie/Abbott, Amgen, moderna, CorEvitas; J. Giles, AbbVie/Abbott, Eli Lilly, Gilead, Pfizer,
Bristol Myers Squibb, Novartis; K. Liao, None; P. Ridker, Novo Nordisk, Kowa, Amarin, Flame, Horizon Therapeutics,
Civi Biopharm, Health Outlook, Omeicos, Boehringer-Ingelheim, SOCAR, Inc, AstraZeneca, Pfizer, NHLBI, Agepha;
P. Rist, American Heart Association; R. Glynn, None; R. Broderick, None; F. Lu, None; M. Murray, None; K. Vanni,
None; L. Santacroce, None; S. Abohashem, None; P. Robson, None; Z. Fayad, None; V. Mani, None; A. Tawakol,
Genentech, Lung Biotechnology, DalCor, Actelion; J. Bathon, None.
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Background/Purpose: Recent concerns have been raised about potential increase of cancer risk under JAK inhibitors
(JAKi) especially tofacitinib. Discrepant findings have been given by randomized controlled trials and registries. This study
aims at assess the risk of cancer with the use of JAKi in the French health database.

Methods: A propensity-score matching cohort analysis was performed using data from the French national healthcare
insurance system SNDS (“Système National des Données de Santé”), which included all anonymized individual level data
about sociodemographic data, outpatient healthcare dispensed, hospital discharge summaries, and registration status for
a list of 30 long term diseases. Among all patients with rheumatoid arthritis between 1st November 2017 and 30 June
2019, patients newly treated by JAKi or tumor necrosis factor inhibitors (TNF-i) have been included (absence of any JAKi
or TNFi dispensing in the previous year). The first dispensing of JAKi or TNFi constituted the index date and cancer events
were identified at least 6 months after the index date. Thereafter, a Cox regression model stratified on the matching ratio
and adjusted on covariates that remained unbalanced after propensity score matching (standardized difference >0.1) was
performed.

Results: Overall 3132 (67.4% of identified patients) patients treated by JAKi were matched to 3132 (55.2%) patients treated
by TNFi. After matching, all characteristics of interest were well balanced between both groups. Among the overall matched
population, 64 (1.0%) patients had a diagnosis of cancer, 25 (0.8%) treated with JAKi, (mainly melanoma (n=7, 28.0%), lung
cancer (n=5, 20.0%) and breast cancer (n=5, 20.0%)) and 39 (1.3%) treated with TNFi (mainly hematologic cancer (n=12,
30.8%), prostate cancer (n=5, 12.8%), melanoma (n=4, 10.3%), and pancreas cancer (n=4, 10.3%)). The median time-to-
onset was 12.6 months IQR [9.8-13.8] for patients treated with JAKi and 10.3 months IQR [7.7-13.6] for patients treated
with TNFi. In the multivariate analyses, we did not find any significant difference between patients treated by JAKi and those
treated by TNFi (HR: 0.71, 95% CI 0.43-1.18).

Conclusion: In this nationwide population-based study, exposure to JAKi was not found to be associated with a higher risk
of cancer in comparison to exposure of TNFi. These important data should be complemented by careful monitoring
over time.

Disclosure: A. Gouverneur, None; J. Avouac, Galapagos, AbbVie, Lilly, Pfizer, Bristol Myers Squibb, Novartis,
Fresenius-Kabi, Sanofi, Sandoz, Nordic Pharma, Biogen, Medac, Janssen, Roche-Chugai; C. Prati, None;
J. Cracowski, None; T. schaeverbeke, None; A. Pariente, ANSM;M. Truchetet, AbbVie/Abbott, Galapagos, Eli Lilly,
Medac, Novartis, Pfizer, Roche.
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Background/Purpose: Paraoxonase-1 (PON1) is a high-density lipoprotein (HDL)-associated enzyme with paraoxonase,
lactonase, and arylesterase activities (1). PON1 is integral to the anti-inflammatory, anti-atherogenic functions of HDL. Higher
PON1 activity has been associated with improved HDL function, reduced cardiovascular (CV) risk (2) and improvement in
arthritis activity in the K/BxN mouse model of rheumatoid arthritis (RA) (3). The current work evaluates PON1 activity at base-
line and after 6 months of treatment with multiple biologic therapies in the Comparative Effectiveness Registry to Study Ther-
apies for Arthritis and Inflammatory conditions (CERTAIN).

Values are mean (SD), n (%) Δ =Difference from baseline to 6 months *=p<0.05 for comparison of baseline and 6-month values HTN= hyperten-
sion, RF= rheumatoid factor, CCP= anti-cyclic citrullinated peptide antibody, TC= total cholesterol, LDL= low density lipoprotein, HDL= high den-
sity lipoprotein, TG= triglycerides, PON= paraoxonase activity, ARYL=arylesterase activity, LAC= lactonase activity
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Methods: Adult RA patients with moderate or high disease activity (CDAI >10) who initiated a biologic agent that had not
been previously used for the treatment were enrolled in the CERTAIN study. Serum specimens from patients at baseline
and 6 months after the biologic use were analyzed for PON1 activity by paraoxonase, lactonase, and arylesterase assays
as described previously (3).

Results: 1213 patients in the CERTAIN registry had serum specimens at 0 and 6months available for analysis including toci-
lizumab (TCZ, all biologic experienced), n=296; abatacept (ABA, naïve and biologic experienced), n= 374; TNFα inhibitors
(TNFI) (all biologic naïve), n= 427; rituximab (RTX, all biologic experienced), n=116. Baseline demographic factors, CV risk,
and RA disease activity measures were similar across treatment groups at baseline (Table 1). Small increases in PON1 activ-
ity by arylesterase and lactonase assays after 6 months of treatment were noted in analysis of the entire cohort (9.3 (3.0) and
0.98 (0.37) mean difference (SE) U/ml respectively, p values < 0.05 for 0 to 6 months comparison). The differences were
greatest in the tocilizumab group, which also had the greatest increases in lipid levels (Table 1). Patients with ACR 20, 50,
and 70 disease responses to treatment at 6 months had greater improvements in PON1 activities than ACR non-responders
across the entire cohort, with similar trends across all treatment groups (Table 2). Decreases in disease activity measured by
a disease activity score with 28 joint count and CRP (DAS28CRP) correlated significantly with increases in all 3 activities of
PON1 (PON r=-0.12, arylesterase r=-0.13, lactonase r=-0.12, all p< 0.0001).

Conclusion: Improvement in disease activity across 4 classes of biologic therapies with different mechanisms of action
associates with improvement in the activity of PON1, a protein associated with improved HDL function and CV risk reduc-
tion. These findings suggest a potential mechanism by which improvement in RA disease activity by multiple therapies
reduces CV risk through improvement in the activity of PON1.

Values are absolute differences between 0 to 6-month changes of ACR responders versus non-responders (SE difference). All units are
U/ml. *p<0.05 for comparison of means by Wilcoxon Rank Sums test. PON= paraoxonase activity, ARYL=arylesterase activity, LAC= lactonase
activity. Total= Entire registry, TNFI = TNF Inhibitor group, RTX= Rituxan, ABA= Abatacept, TCZ= tocilizumab. #Y = number of ACR responders
(yes) versus #N = number of ACR non-responders (no).
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Background/Purpose: Recently, it has been recognized that frailty and pre-frailty are common in patients with rheumatoid
arthritis (RA) [1]. Whether frailty status portends an increased risk of adverse outcomes in patients with RA on biologic or tar-
geted synthetic disease modifying anti-rheumatic drugs (b- or tsDMARDs) remains unknown. Our objective was to evaluate
the association between frailty and risk of infections in patients with RA exposed to b- or tsDMARDs.

Methods: Using the IBM/Watson MarketScan® Commercial Claims and Encounters Databases, we identified all patients
with RA who filled new prescriptions (or received infusions) for TNFα antagonists (TNFi), non-TNFi biologics (rituximab, aba-
tacept, tocilizumab) or Janus Kinase inhibitors (JAKi) between 2008-2019. The date of the first prescription within these
three drug categories was the index date. Patients’ frailty risk score was calculated using the Claims-Based Frailty Index
(CFI) [2, 3], which estimates a deficit-accumulation frailty index using International Classification of Diseases codes, Current
Procedural Terminology codes, and Healthcare Common Procedure Coding System codes in administrative claims data in
the 1-year baseline period. The index ranges from 0 (not at all frail) to 1 (severely frail). The primary outcome was time to infec-
tions requiring hospitalization. Secondary outcomes included outpatient or inpatient encounters for infections and all-cause
hospitalizations.

Patients were followed until 1) outcome occurrence; 2) disenrollment; 3) >90 days elapsed (or >180 days for rituximab) with-
out further fills of the first drug categories; 4) they filled/received infusions of b/tsDMARDs from a different drug category; or
5) 2 years after index. We used Cox proportional hazards adjusting for demographics, calendar year, serious and/or oppor-
tunistic infections in the 12-months prior to index to estimate the adjusted hazard ratios (aHR) and 95% confidence intervals
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(95% CIs) for each outcome. In separate model, we additionally adjusted for comorbidity burden, and health care utiliza-
tion (HCU).

Table 1. Comparing rheumatoid arthritis (RA) patients who initiated biologic medications who were frail versus not frail.1 1 Frailty defined by the
Harvard claims-based frailty index (CFI): https://dataverse.harvard.edu/dataverse/cfi Abbreviations: csDMARD: conventional synthetic disease
modifying anti-rheumatic drugs; IQR: Interquartile range; NSAID: Non-steroid anti-inflammatory drug; TNF: Tumor necrosis factor
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Results: A total of 62,246 patients with RA met our inclusion criteria of whom 50,910 (82%) started TNFi as their first bio-
logic, 9525 (15%) non-TNFi biologics, and 1811 (3%) JAKi. Among these, 3928 (6%) were considered frail (Table 1). In mul-
tivariable analyses, frail patients had higher risk of serious infections compared to non-frail patients (aHR 2.37, 95% CI
2.05-2.74) which decreased to aHR 1.34, 95% CI 1.13-1.58 (Table 2, Figure 1) after adjusting for comorbidity burden
and the HCU. Similarly, frailty was associated with increased risk of any infection (aHR 1.18, 95% CI 1.11-1.25), and all-
cause hospitalizations (aHR 1.34, 95% CI 1.21-1.49) relative to non-frail individuals.

Conclusion: Frailty is an important predictor for the risk of adverse outcomes among patients with RA treated with b- or
tsDMARDs. Our findings underscore the need for considering this parameter in patient evaluations (even among younger
patients) in the clinic.

Disclosure: N. Singh, None; L. Gold, None; K. Wysham, None; J. Andrews, None; P. Reid, provisional patent;
U. Makris, None; B. England, Boehringer-Ingelheim; J. Lee, None; M. George, AbbVie, GlaxoSmithKlein(GSK), Che-
mocentryx; J. Baker, Bristol Myers Squibb, Pfizer, CorEvitas LLC, Burns-White, LLC, RediTrex; J. Jarvik, None;
P. Heagerty, None; S. Singh, None.

Table 2. Multivariable models evaluating the association between frailty status and inpatient infections

Figure 1. Kaplan-Meier curves showing time to serious infections stratified by frailty status
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Background/Purpose: Three-quarters of RA patients use glucocorticoids (GC) at some point to manage RA symptoms.
Prior work suggests recent GC use is associated with major adverse cardiovascular events (MACE) in RA, but does not ade-
quately account for prior GC exposure or time-varying MACE risk.

Methods: In this retrospective cohort study, we used national VA administrative data to identify RA patients with an initial VA
rheumatology visit (index date) in 2010-2018. Exclusions included age < 40 or >90, non-RA rheumatologic disorders, prior
MACE, or CHF during a lookback period of up to 5 years. We used pharmacy dispensing data to calculate days’ supply of
GC per 6-month period, empirically categorized as 0, 1-7, 8-90, >90 days (exposure). We used VA claims and National
Death Index data to identify first MACE, updating every 6 months (outcome). We defined MACE as MI, stroke/TIA, cardiac
arrest, coronary revascularization, or death from CV cause. Patients were censored at non-CV death, or 2 years after last
VA service use (Fig. 1). We estimated the overall effect of prior period GC on the 6-month lagged MACE outcome using a
marginal structural model with stabilized weights. This approach was chosen to account for current and prior time-varying
confounders that may affect current GC use. Key time-varying covariates used for model weights included a) cumulative
GC duration between index date and exposure period, calculated using pharmacy claims; b) continuous 5-year MACE risk

Figure 1: Study design
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percentage, estimated using the Veteran’s Affairs Risk Score for CV Disease (VARS-CV) (Table 1). VARS-CV uses medical
and pharmacy claims, vital signs, and labs to recalibrate the ACC/AHA risk model for the Veteran population. It calculates
a continuous 5-year risk percentile that can be categorized as low (< 3%), medium (3-9%) or high ( >9%) to align with
ACC/AHA 10-year cutoffs of < 7.5%, 7.5%-20%, and >20%.

Results: Among 19,280 patients (mean age 63 years, 84%male), median 5-year MACE risk at baseline was 5.3%; 3,869 patients
(20%) had high MACE risk (Table 1). Mean cumulative GC duration in the 12 months after index date was 63.3 days overall, and
67.0 days for those with high MACE risk. Incident MACE occurred in 4.2% of patients overall, and in 7.1% with high MACE risk.
Median time to MACE was 1,079 days. Using a traditional pooled logistic regression model adjusted only for baseline covariates,
compared to 0 days of GC use, relative odds of MACE was 1.45 (95% CI 0.97-2.17) for 1-7 days of use, 1.42 (1.14-1.77) for
8-90 days, and 1.99 (1.66-2.39) for >90 days. In the weighted model accounting for time-varying covariates, relative odds of
MACE was 1.54 (0.95-2.49) for 1-7 days of use, 1.78 (1.21-2.61) for 8-90 days, and 2.17 (1.70-2.78) for >90 days (Table 2).

Conclusion: In this national RA cohort, we observed a dose-response relationship between days of GC use in the past
6 months and odds of first MACE in the next 6 months, independent of other time-varying CV risk factors and prior GC
use. Future work will examine how other MACE risk factors may alter the relative effect of GC use on MACE, the effect of
GC dose, the delayed impact of remote GC use, and effects of GC use on subsequent MACE.

Table 1: Baseline characteristics by 5-year risk of major adverse cardiovascular events (MACE)

Table 2: Association between glucocorticoid use per 6 month period and odds of MACE during the following 6 months.
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Overview of the patients included in this study
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Background/Purpose: Janus kinase (JAK) inhibitors are known to increase the risk of herpes zoster (HZ) reactivation; how-
ever, studies on the risk of HZ recurrence when JAK inhibitors are continued after an episode of HZ reactivation are scarce.
Therefore, we conducted a nationwide population-based study on the safety of continued use of JAK inhibitors in patients
with immune-mediated inflammatory diseases (IMID) who develop HZ reactivation.

Methods: Medical data from the Korean Health Insurance Review and Assessment Service (HIRA) of patients using JAK
inhibitors for the treatment of rheumatoid arthritis (RA) and ulcerative colitis (UC) between 2007 and 2021 were analyzed.

Results: A total of 3947 patients receiving JAK inhibitors were included, of whom 2827 (71.6%) and 1120 (28.4%) patients
received tofacitinib and baricitinib, respectively. After a median of 0.95 years of exposure (IQR, 0.93-2.58), 611 patients
(15.4%) developed HZ reactivation, with an incidence rate of 8.38 per 100 person-years. One hundred and fifty one patients
were excluded from the study because of lack of data including follow-up duration (less than 180 days after HZ reactivation).
Patients who continued use of JAK inhibitors numbered 386 of 470 (83.9%), while the remaining 74 (16.1%) discontinued
JAK inhibitors. During a median follow-up of 1.11 years (IQR, 0.53-1.91), 42 patients experienced a recurrence of HZ (JAK
inhibitors continuation, n=36; JAK inhibitors discontinuation, n=6). The rate of HZ recurrence in the JAK inhibitor

Kaplan–Meier estimate for recurrent HZ in patients with IMID; IMID, Immune-mediated inflammatory diseases; HZ, herpes zoster.
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continuation and discontinuation groups were 5.47 per 100 person-years and 5.90 per 100 person-years, respectively,
which were not statistically significant (P=0.57). The two groups had no significant difference in terms of medication use
other than TNF inhibitors (P < .0001) including conventional synthetic disease-modifying antirheumatic drugs (csDMARDs)
(P=0.555) and glucocorticoids (P=0.057) from initial HZ reactivation to recurrent HZ. Lastly, when we examined risk factors
for the development of recurrent HZ following HZ reactivation according to the continuation of JAK inhibitors, continued JAK
inhibitors was not associated with a higher risk for HZ reactivation (adjusted HR, 0.75 [CI, 0.31 to 1.79], p=0.52).

Conclusion: Among the patients with IMID who experienced HZ reactivation while using JAK inhibitors, more than four-fifths
continued using JAK inhibitors. Regardless of the continuation or discontinuation of JAK inhibitors, the recurrence rate of HZ
was not significantly different, and continued JAK inhibitors was not associated with a higher risk for HZ reactivation. These
results suggested that JAK inhibitor use can be continued even after HZ reactivation.

Disclosure: Y. Kim, None; Y. Kim, None; S. Kim, None; S. Ahn, None; J. Oh, None; Y. Kim, None; C. Lee, None;
B. Yoo, None; S. Park, None; S. Hong, None.
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Background/Purpose: To characterize the molecular landscape of patients with Type 1 and Type 2 systemic SLE erythe-
matosus (SLE) by analyzing gene expression profiles from peripheral blood.

Methods: Full transcriptomic RNA sequencing was carried out on whole blood samples from 18 subjects with SLE selected
by manifestations of Type 1 and Type 2 SLE as determined by SLE Disease Activity Index (SLEDAI) and Polysymptomatic
Distress (PSD) score, respectively. The top 5,000 row variance genes were input to Multiscale Embedded Gene Co-
expression Network Analysis (MEGENA). Modules were functionally annotated based on gene symbol overlaps of curated
cell types and biological functions, and module eigengenes correlated to various demographic traits, clinical features and
laboratory assays. The STRING database was queried to calculate the density of protein-protein interactions (PPIs) within
modules. Gene Set Variation Analysis (GSVA) was used with the top 30 MEGENA modules correlating to Type 1/2 SLE as
inputs, and patient segregation based on GSVA enrichment scores calculated using stable k-means clustering. Coexpres-
sion modules were queried for overlap with those of inactive SLE patients (SLEDAI< 6), GSE45291 (244 patients) &
GSE49454 (177 patients) and patients with fibromyalgia (FM) in GSE67311. Differential Gene Correlation Analysis (DGCA)
was employed to calculate the top totaled intermodular connections unique to Type 1 & Type 2 SLE.

Results: MEGENA generated 153 coexpression modules amongst which the top 30 modules most highly correlated to
cohort were used for ensuing analysis. Stable k-means clustering of gene coexpression module correlations revealed unique
groupings of clinical traits and molecular functions (Figure 1). Modules highly correlated to SLEDAI also highly correlated to
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anti-dsDNA, pyuria, proteinuria, and prednisone usage, whereas modules highly correlated to PSD score also highly corre-
lated to total areas of pain, waking up unrefreshed, forgetfulness, fatigue, and lack of concentration. Stable k-means cluster-
ing of GSVA enrichment scores effectively segregated Type 1 from Type 2 SLE and validated the clinical and molecular
functions unique to the Type 1/2 SLE (Figure 2). STRING found 20 modules exhibiting 10-50% PPI intraconnectedness
and 5 having > 50%, confirming that the co-expression modules have captured known molecular pathways in an

Gene co-expression module correlation to clinical & demographic features. Numerically encoded sample/patient traits were correlated to the first
principal components (equivalent to the module eigengene ME) of all gen2 through gen4MEGENAmodules followed by selection of the top 30 sig-
nificant (p<0.2) correlations. The top 30 sample trait correlations were identified by descending ranking order of absolute values of the summed
correlations per each of the top 30 modules. Row annotations include sample traits that may not have been included in the top 30 filtering but
are of interest. These include ME correlations to SLEDAI, PSD score, ancestral background, usage of the immunotherapeutics prednisone,
MMF (mycophenolate mofetil), belimumab, and duloxetine (Cymbalta). Also shown is percentage of a given module’s genes participation in pre-
dicted protein-protein interactions per the STRING, and the degree of module preservation in the fibromyalgia reference study GSE67311.
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unsupervised manner. Unique Type 1 SLE enrichments identified using MEGENA module annotations and largely validated
by DGCA included IFN, neutrophils, monocytes, IL-1, TNF, cell cycle, and neurotransmitter pathways, whereas unique Type
2 SLE enrichments included B cells, plasma cells, Ig chains, and neuromuscular pathways. Enrichment of the IFN signature
was not observed in Type 2 SLE. Gene expression patterns of some Type 2 SLE patients were identified amongst gene
expression profiles reported in the literature for inactive SLE and idiopathic FM patients.

Gene Set Variation Analysis (GSVA) using gene coexpression modules as input gene sets effectively separates subjects with Type 1 and Type
2 SLE. Heatmaps indicate GSVA enrichment scores per patient for each module. Patient column annotations include patient type (type.1.SLE
white, type.2.SLE red), SLEDAI score (with lab), PSD score, anti.dsDNA (binary), low C3 (binary), ancestral background (AA, EA, HA), prednisone
dosage, and usage of MMF or duloxetine (binary). Columns of sample traits were clustered using optimized k-means clustering using 1,000 itera-
tions on k=2. Module rows were clustered in a similar manner on k=5 and are annotated with only positive correlations to sample traits and range
from 0 to +1. Coexpression module gene symbols were used to programmatically query the STRING database and calculate the percentage of
genes within a given module predicted to have known protein-protein interactions (PPI) ranging from 0 to 100% (“STRING.clust.pcnt”), along with
zsummary module preservation against the GSE67311 fibromyalgia test data set (“pres.GSE67311”).
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Conclusion: A suite of orthogonal gene coexpression technologies successfully identified unique transcriptional patterns
that segregate Type 1 SLE from Type 2 SLE, and further identified Type 2 molecular features in additional patients with inac-
tive SLE or FM.

Disclosure: R. Robl, None; A. Eudy, GlaxoSmithKlein(GSK), Pfizer, Exagen; P. Bachali, None; J. Rogers, None;
M. Clowse, Exagen; D. Pisetsky, DILI-Sym Immunovant BMS, Exagen, Immunovant; P. lipsky, None.

Data from Figure 2 was plotted as a mean of the patients in each cluster.
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Background/Purpose: SLE is an inflammatory condition associated with hyperactivation of the immune system, with
mounting evidence that imbalances in the gut microbiota communities are common. These imbalances can range from sub-
tle patterns of dysbiosis to blooms in abundance of individual species that are concordant with clinical disease flares. Based
on preliminary longitudinal surveys, more than 40% of Lupus nephritis (LN) flares were concurrent with transient expansions
of a pathobiont, Ruminococcus (blautia) gnavus. As the transcriptomic patterns in the cells in our bloodstream can reflect
disease activity, we sought to investigate gene expression patterns in groups of lupus patients, with comparisons to healthy
controls (HC).

Methods: From a well-characterized cohort, exploratory studies were performed on a selected group of 15 active female
SLE patients, based in part on SLEDAI scores > 4. Patients were grouped as without a history of renal involvement
(i.e., non-renal) (N=7) or with LN in flare with Urine Protein creatinine ratio >0.5. Based on 16S rRNA fecal microbiota analy-
ses, LN were subsetted as without bloom of individual species (N=4), or with a bloom ( > 20-fold increased from HC, 3-9%
abundance) of R. gnavus (N=4). In comparisons with 8 female HC, bulk RNA-seq was completed and after standard QC and
filtering, 24,319 genes passed a minimum threshold of 4 reads in >50% samples and were used in downstream analysis.

Figure 1. Principal Component Analysis of bulk RNA-seq libraries from PBMC show significant differences in the representation of genes
expressed in 15 female SLE patients and 8 female Healthy Controls. There is also much greater intra-group diversity for the SLE patients.
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Results: Unsupervised clustering based on gene expression demonstrated significant separation between SLE samples
and HC (Figure 1). While there was no clear distinction between non-renal and renal (i.e., LN) groups, there were striking dif-
ferences in the group of active LN without detectable gut microbiome blooms vs. active LN with R. gnavus blooms (Figure 2),
with 173 upregulated and 13 downregulated genes based on differential expression analysis (padj < 0.05, log2fc > 1). Gene
set enrichment analysis (GSEA) identified several significantly altered pathways in the LN flare with blooms compared to no
blooms, in highlighting multiple platelet activation pathways in the LN with blooms. In contrast, the LN flares without blooms
had significantly higher interferon alpha and interferon gamma signatures.

Conclusion: Our findings document distinct pathways of immune activation in PBMC of LN in flare with concurrent gut
blooms of R. gnavus, a commensal that is well-established as expanded in active LN patients, including an independent
SLE cohort studied at initial diagnosis without previous treatment. These findings may indicate that in a major subset of
patients, LN flares may arise from severe perturbations of intestinal communities associated with a leaky gut, such as
R. gnavus. Moreover, R. gnavus gut colonization has been shown in in vivo models to stoke a feed-forward pro-
inflammatory response associated with raised autoantibody and anti-bacterial antibody responses. Together, this highlights
R. gnavus as a potential causative agent for Lupus flares, in which bloomsmay induce immune hyperactivation that underlies
lupus autoimmune pathogenesis.

Figure 2. Comparisons of LN flare subgroup with R. gnavus bloom to LN flare without bloom show significant upregulation of 42 genes, based on
an adjusted p <0.5 and qvalue <0.5. In GSEA analysis, four genes amongst the most significantly increased expression in blooms are linked to
platelet activation.
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Background/Purpose: Involvement of the nervous system is a common but poorly understood manifestation of SLE,
termed NPSLE. Although studies have reported varying prevalence estimates (Unterman et al. 2011), NPSLE affects at least
20% of patients with SLE within the first years of the disease course (Hanly et al. 2010). The management of NPSLE is poorly
optimised and specific treatment is lacking. The aim of this study was to investigate expression quantitative trait loci (eQTLs),
the transcriptome, and autoimmunity-related cytokines and autoantibodies in patients with active and/or past CNS lupus to
gain insights into underlying mechanisms and identify drug targets.

Methods:We analysed differentially expressed genes (DEGs), pathways and their druggability via the Drug Gene Interaction
database (DGIdb) (Wagner et al. 2016) in active CNS lupus (n=26) versus healthy controls (HC; n=497), and eQTLs in active
or past CNS lupus (n=53), based on validated (identified in two independent SLE populations) DEGs in SLE (n=350) versus
HC (n=497), in whole blood collected within the frame of the European PRECISESADS consortium (Barturen et al. 2021). All
patients with SLE were diagnosed according to the ACR classification criteria (Hochberg et al. 1997). CNS lupus was
defined according to SLEDAI 2000 (SLEDAI-2K) (Gladman et al. 2002) CNS items or by CNSmanifestations such as chorea,
acute confusional state, transverse myelitis, and aseptic meningitis in the absence of predisposing conditions unrelated to
SLE. Genome-wide RNA-sequencing and genotyping was previously performed by Illumina assays, and serum levels of
17 cytokines were analysed using a Luminex assay and ELISA (Barturen et al. 2021).

Results: Among 5631 significant and validated DEGs in active CNS patients compared with HC, 1922 DEGs were found in
21 dysregulated KEGG (Kanehisa et al. 2017) and 176 Reactome (Jassal et al. 2020) pathways, including the interferon sig-
nalling pathway, the TNF signalling pathway and Toll-like receptor cascades. Pathways included 29 of 59 DEGs with a fold
change (FC) < 0.66 or >1.5, 6 genes from 14 significant cis-eQTLs and 10 genes from 22 trans-eQTLs, and 2 genes from
8 cytokines that differed significantly between active CNS lupus and HC. These genes could be targeted by 496 different
drugs, with the Bruton tyrosine kinase (BTK) inhibitor ibrutinib and the anti-CD20 B cell depleting monoclonal rituximab with
ability to interfere with tumour protein P53 (TP53) activity, and a complement C3a receptor (C3aR) antagonist being of par-
ticular interest.

Conclusion: Integrated multilevel omics analysis revealed a set of enriched pathways of potential interest for future drug
investigation in CNS lupus, including BTK and C3aR inhibition, and B cell depletion.
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Background/Purpose: Systemic lupus erythematosus (SLE) is a polygenic autoimmune disease whose specific causes are
incompletely understood and for which there exists no single comprehensive diagnostic test. Primary immunodeficiency dis-
eases (PID) are severe failures of the immune system caused by single-gene defects. Genes with impaired function in PID
may represent a rich source of candidates for genes overexpressed in SLE. The goal of this study was to investigate whether
these genes were overrepresented in SLE patient gene expression.

Methods: A comprehensive database of 453 PID genes was compiled based on previous reports published by the Interna-
tional Union of Immunological Societies (IUIS) committee as well as review of published autoimmune disease literature. This
database was analyzed for biological function enrichment using gene set variation analysis (GSVA) and compared to known
SLE risk genes and SLE patient differential gene expression (DE). PID genes were grouped using protein-protein interaction
network clustering, and the resulting clusters were tested by GSVA and machine learning to determine their efficacy as
focused diagnostic gene lists.

Results: Genes included in the PID Database were highly enriched for functional ontologies and pathways involved in
immune cell function and specific to immune cell populations. mCODE clustering produced 16 distinct cellular and functional
groups which were differentially enriched in SLE patient subpopulations (Fig 1). PID genes also showed disproportionate
overlap with SNP-predicted SLE risk genes, with 119 (26.2%) of the PID genes identified as lupus risk genes. The majority
of PID genes were overexpressed in SLE patients and especially in those with active disease (SLEDAI >6) (Fig 2). Finally,
functional groups of PID genes defined by mCODE were employed as features for machine learning and effectively classified
patients as having lupus or not or having active or inactive SLE (Fig 3). Notably, different sets of clusters were effective in
each classification.

Conclusion: PID genes overlap SLE risk genes, are over-expressed in SLE and can be used in machine learning models to
classify SLE. PID genes, thereby, represent a key set of genes involved in lupus pathogenesis.
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Figure 1. PID mCODE clusters show unique expression patterns among immune cell populations. A. Schematic of protein-protein interaction net-
work of PID gene mCODE clusters. Node size correlates to number of genes in each cluster and node color maps to number of intracluster con-
nections. Edge weight thickness represents number of intercluster connections and edge color is mapped to mCODE combined edge score. Each
node is labeled with the most highly represented BIG-C category for its member genes. B. DE data from sorted cell datasets overlayed on PID
mCODE network. Each node represents one gene, with overexpressed genes shown in red and undexpressed genes shown in blue. Genes that
were not significantly DE are shown in grey. Datasets used for each panel include GSE39088 (whole blood), GSE50772 (PBMC), GSE4588 (CD19
B cells), and GSE51997 (CD4 T cells, classical CD14+CD16- monocytes, and nonclassical CD14+CD16+ monocytes).
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Figure 2. mCODE-derived PID gene clusters can identify clinically meaningful patient groups. A. GSVA of SLE patient DE gene data (GSE88884)
using PID mCODE clusters as input gene sets. Output is shown following directed hierarchical clustering set to k=3 (clustering groups are shown
as colored and numbered bars between heatmap and dendrogram). B. Clinical data summary and statistics of the three groups resulting from
directed hierarchical clustering. *, p < 0.05; **, p < 0.001; ***, p < 0.0001. C. Total PID gene DE profile of patients within GSE88884, shown as
logFC analysis for all patients combined, inactive (SLEDAI < 6) patients only, or active (SLEDAI ≥ 6) patients only.

Figure 3. PID gene clusters show utility as ML classifiers for SLE patient disease status. A, B. ROC curves (left) and individual classifier perfor-
mance statistics (right) for 9 ML classifiers trained using PID mCODE clusters to correctly sort SLE patients from healthy controls (A) or active
SLE patients from inactive SLE patients (B). C. Top feature clusters for ML identification of SLE vs control (left) or active SLE vs inactive SLE (right)
across all classifiers. Overall feature importance data is mapped onto the PID mCODE schematic by node color, and clusters with positive feature
importance values are annotated by defining BIG-C functional category.
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Background/Purpose: Prior studies show an independent association between greater physical activity and lower inflam-
matory markers among adults in the general population, but the impact of physical activity on systemic inflammation in peo-
ple with systemic lupus erythematosus (SLE) is unknown. We aimed to determine whether physical activity is associated
with cell-specific differential expression of inflammatory genes in SLE.

Methods: Data derive from the California Lupus Epidemiology Study (CLUES), a prospective observational cohort of adults
meeting ACR criteria for SLE. Physical activity was assessed by self report: those who endorsed being “seldom active”were
classified as “inactive” while those who reported moderate or vigorous physical activity for ≥30 minutes on ≥3 days/week
were classified as “active”. Peripheral blood obtained at study visits was sorted utilizing magnetic beads into four cell types:
CD14+ monocytes, CD19+ B cells, CD4+ T cells, and NK cells. RNA extraction from sorted cells, library preparation,
sequencing, and gene expression data processing were performed using established methods. Genes differentially
expressed in the sedentary versus active groups were identified using DESeq2 with the Independent Hypothesis Weighting
(IHW) multiple testing procedure. We adjusted for sex, age, race, and ethnicity in the final multivariable linear model. To iden-
tify biological pathways most affected by physical activity, Ingenuity Pathway Analysis (IPA) Upstream Regulator Analyses
were employed on differentially expressed genes ranked by log2 fold change.

Results: 100 patients had complete clinical, physical activity, and transcriptomic data available for analysis. Mean age was
48.5 years (SD 13.2), and 92%were female. Race/ethnicity was 40%white, 48% Asian, and 12%Hispanic (Table 1). 36% of
the cohort reported that they were seldom active while the remaining 65% engaged in regular moderate or vigorous physical
activity. Among CD4+ T cells, there were 1,022 genes differentially expressed (DE) between the inactive versus physically
active groups at an adjusted P value < 0.1 (Figure 1a). Within NK T cells there were 156 DE genes, whereas there were no
DE genes in the CD19+ and CD14+ cell types by physical activity status. Assessment of upstream cytokine activation states
in CD4+ T cells demonstrated activation of several cytokines involved in immune signaling—including TNF, CD40 ligand
(CD40L), IL-4, IL-2, and interferon-g (IFNG)—among sedentary patients compared to those who were more physically active
(Figure 1B). Similarly, within NK cells, sedentary patients had upstream cytokine activation of IL-33, TNF, IL1-b, IL-17, and
IL-23 compared to the physically active patients.

Conclusion: Among a racially and ethnically diverse SLE cohort, participants who were sedentary had upregulation of
genes involved in both innate and adaptive immune signaling in CD4+ and NK T cells compared to those who engaged in
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regular physical activity. These findings provide mechanistic evidence that physical inactivity may augment T-cell-mediated
systemic inflammation in SLE.
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Figure 1. Differentially expressed (DE) genes and computationally predicted activation states of upstream regulating cytokines identified from CD4
T cell transcriptional profiling of SLE patients who were sedentary versus physically active. a) Heatmap demonstrating unsupervised clustering of
top differentially expressed genes in CD4+ T cells based on physical activity group. Participants are indicated in the top row: red represents the
sedentary patients and light blue represents physically active patients. In the heatmap, genes upregulated are represented in orange while genes
downregulated are represented in light blue. b) Predicted activation state of upstream cytokines in CD4+ T cells among sedentary versus physi-
cally active patients. Cytokines with an IPA |Z| > 2 are plotted. Upregulated cytokines have positive IPA Z-scores and are represented in red.
Downregulated cytokines have negative Z-scores and are represented in dark blue.
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Background/Purpose: Epigenetic clocks based on DNA methylation in blood have been shown to correlate with biological
aging and predict adverse health outcomes, including mortality. Accelerated aging based on the epigenetic clock is defined
as having a higher predicted biological age than chronological age. The aim of this study is to determine whether SLE
patients have accelerated aging compared to healthy controls.

Methods: DNA methylation data were generated using the Illumina Infinium Human MethylationEPIC BeadChip from whole
blood samples in a multi-ethnic cohort of 323 SLE cases and 99 healthy controls. Background correction with dye-bias nor-
malization using the preprocessNoob function in the minfi R package was performed on the methylation data. The methyl-
Clock R package was used to estimate the biological age using the DNAm Pheno Age clock. The DNAm Pheno Age uses
513 CpGs to estimate the biological age. To test for association with age acceleration in SLE patients versus controls,
DNAm Pheno Age was regressed on chronological age, SLE, female, batch and race/ethnicity. Separate models were also
run for association testing of income and education. DNAm Pheno Age was regressed on chronological age, income or edu-
cation, female, batch and race/ethnicity. Additionally, among SLE patients only, association testing was run in separate
models for anti-DsDNA status, presence of lupus nephritis and the SLE severity index by adjusting for chronological age,
female, batch and race/ethnicity.

Results: Accelerated aging was associated with SLE status (βSLE=6.3, p=1.85E-14), adjusting for chronological age, sex
race/ethnicity and batch. Among SLE patients, accelerated age was associated with anti-dsDNA status (βanti-dsDNA=3.19,
p=0.0002), lupus nephritis (βLN=2.48, p=0.0019) and SLE severity index (βsevere=1.10, p=1.09E-05). Accelerated aging
was associated with income less than $40,000 (βincome=3.32, p=1.73E-05) but association with education level at high
school approached significance.
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Conclusion: SLE is associated with accelerated age using DNAm Pheno Age to estimate biological age. Among SLE cases,
an association is observed between accelerated age and presence of lupus nephritis, anti-dsDNA positivity, and SLE sever-
ity. Sociodemographic factors such as poverty can also influence accelerated aging.

Disclosure: J. Nitithalm, None; O. Solomon, None; L. Trupin, None; P. Katz, None; J. Yazdany, AstraZeneca, Astra-
Zeneca, Bristol-Myers Squibb(BMS), Gilead, Pfizer, Aurinia;M. Dall’Era, GlaxoSmithKline (GSK), AstraZeneca, Aurinia,
BMS, Amgen; L. Barcellos, None; L. Criswell, None; C. M Lanata, None.
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Background/Purpose: The accurate assessment of disease activity and progression is a major challenge in Takayasu
Arteritis (TA). An improved understanding of disease pathogenesis is required to develop novel clinical decision-making
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tools. We hypothesised that endothelial dysfunction is central to TA disease progression. To evaluate this, we carried out a
systematic review on circulating vascular dysfunction (VD) markers in TA and then investigated the association between cho-
sen markers and disease activity in our well-characterised cohort. Lastly, we explored the phenotype of blood derived endo-
thelial cells (EC) from active TA patients.

Methods: For the systematic review, a list of VDmarkers were defined by text mining and a series of literature searches were
made to identify studies where each marker was evaluated in TA. Based on the review, 12 markers were chosen (Table) and
measured by ELISA in the plasma of 135 TA patients and 52 age and sex matched healthy control (HC) subjects. TA patients
were classified as active (n=42), grumbling (n=22) or stable (n=71) using the Indian Takayasu clinical Activity Score along with
radiological features and acute phase reactants (incl. PTX3). Blood derived EC were generated from PBMC of 6 patients with
active TA and 5 HC. EC phenotype was interrogated by cytokine activation assays and bulk RNA-seq analysis.

Plasma markers were analysed using non-parametric statistical methods. In dose response experiments, non-linear regres-
sion analysis was applied. RNA-seq data was analysed for differential expression with p < 0.05 considered significant.

Results: 18 of the 44 (41%) VD markers identified had been previously measured in TA and 13 (29%) were found to have
significantly altered levels.

Plasma levels of E-selectin, P-selectin and PAI-1 were elevated in active TA patients in comparison to HC (+2.3 [1.5-4.2] fold,
p< 0.0001; +1.2 [0.9-1.8] fold, p=0.026; +1.5 [1.1-1.9] fold, p< 0.0001; +2.3 [1.1-4.6], p=0.004 respectively, Fig 1A). Fur-
thermore, P-selectin levels correlated with ITAS and PTX3 (rho= 0.19, p=0.033; rho=0.4, p< 0.0001 respectively). Levels
of other VD markers were not increased in active TA.

ECFCs derived from patients with active TA demonstrated significantly higher sensitivity to TNFα-mediated induction of
VCAM1 and E-selectin mRNA in comparison to HC (p=0.0009 and p=0.0464 respectively, Fig 1B). Consistent with this
pro-inflammatory phenotype, RNA-seq analysis of TA ECFC revealed increased expression of inflammation and immuno-
regulatory genes including E-selectin, ZNF580, MICA, ARIH2 and IL7R.
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Conclusion: Herein, we describe a pattern of endothelial dysfunction in active TA which includes increased plasma levels of
soluble cell adhesion molecules E-selectin and P-selectin and the pleiotropic fibrinolytic regulator PAI-1. In particular, P-
selectin levels may represent a useful, novel disease activity marker. Plasma findings were consistent with the pro-
inflammatory phenotype observed in ECFCs derived from patients with active TA. Future work will aim to understand how
this molecular pattern of endothelial dysfunction contributes to TA disease progression.

Disclosure: M. Peverelli, None; A. Porter, None; K. Malone, None; A. Kiprianos, None; T. McKinnon, None;
C. Pericleous, None; R. Maughan, None; J. Mason, None.
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Background/Purpose: Disease activity indices that accurately assess inflammation in Takayasu’s arteritis (TAK) are
needed. While clinical assessment is often considered the gold standard, determining if a symptom represents active vascu-
litis or damage can be challenging in TAK. FDG-PET can directly assess vascular inflammation but specificity of imaging find-
ings, especially in absence of corresponding clinical symptoms, is questionable. We present the development of the
Takayasu’s Arteritis Integrated Disease Activity Index (TAIDAI).

Methods: A comprehensive literature review informed selection of TAK-associated clinical symptoms for TAIDAI. Symp-
toms present within 7 days of clinical evaluation were recorded in an observational cohort study in TAK. Two clinicians inde-
pendently recorded presence of each symptom without determining whether the symptom reflected active disease or
damage. Physician global assessment (PhGA) of clinical disease activity (active vs remission on scale of 0-10) and certainty
of assessment (certain vs uncertain) were recorded. Each patient underwent FDG-PET at every visit. Active vasculitis,
defined as arterial FDG uptake > liver, was recorded in specific arterial territories and quantified using the PET Vascular Activ-
ity Score (PETVAS). To score TAIDAI, clinical symptoms are paired with specific arterial territories and only scored if there is
active vasculitis by FDG-PET in a corresponding arterial territory (Figure). Constitutional symptoms (fever, fatigue, weight
loss) are scored only if CRP ≥10mg/L or ESR≥40mm/hour. To determine content validity, correlations were performed
between PhGA, patient-reported global assessment (PtGA, 0-10 scale), ESR, CRP, PETVAS, and TAIDAI. To determine cri-
terion validity, performance characteristics of TAIDAI were calculated relative to clinical assessment, restricted to cases of
assessment certainty. To determine responsiveness, TAIDAI scores were assessed longitudinally in patients initiated on
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Figure. TAIDAI (Takayasu’s Arteritis Integrated Disease Activity Index) Scoring Sheet
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tumor necrosis factor inhibitors (TNFi) or tocilizumab (TCZ). Complete response was defined as resolution of all symptoms of
active vasculitis plus a daily prednisone dose not exceeding >50% of the pre-treatment visit.

Results: Eighteen clinical symptoms were identified for inclusion in the index. TAIDAI was calculated for 96 patients over
204 visits. Clinically active disease was present in 62 (30%) visits, with uncertainty of assessment in 82 (40%) visits. Inter-
rater agreement for PhGA was poor (45%). At baseline, median TAIDAI was 1 (range 0-9), and 48 (50%) patients had a TAI-
DAI of 0. TAIDAI score correlated most strongly with all other assessments (Table). TAIDAI > 0 defined active disease with
96% sensitivity and 77% specificity compared to clinical assessment. Complete response was observed in 14/17 patients
treated with TNFi and 6/9 patients treated with TCZ. A TAIDAI score of 0 was achieved by all responders, and TAIDAI
remained > 0 for 10/12 treatment failures.

Conclusion: TAIDAI is a novel disease activity index focused on scoring clinical symptoms only when supported by relevant
imaging or laboratory data. TAIDAI should be tested in other cohorts and future clinical trials in TAK.

Disclosure: C. Marvisi, None; E. Bolek, None; M. Ahlman, None; H. Alessi, None; C. Redmond, None; P. Merkel,
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zyme/Sanofi, GlaxoSmithKline, InflaRx, Neutrolis, Takeda, CSL Behring, Dynacure, EMDSerono, Immagene, Jannsen,
Kiniksa, Magenta, Novartis, Pfizer, Q32, Regeneron, Sparrow, Eicos, Electra, Kyverna, UpToDate; C. Salvarani, None;
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Background/Purpose: Use of sulphur hexafluoride microbubbles (MB) with ultrasound allow to assess arterial wall vascu-
larization through signal enhancement. The use of ultrafast imaging with MB super-localization provides access to ultra-
sound localization microscopy (ULM) and thus to visualize carotid vasa vasorum in vivo. We aim to perform vasa vasorum
imaging within the carotid wall in Takayasu’s arteritis and to provide a correlation with disease’s activity.

Methods: Patients with Takayasu’s arteritis were consecutively included in the French national referral centre for rare vascu-
lar diseases. Assessment of activity was performed using NIH activity index, with measurement of biological inflammation,
morphological assessment by computed tomography (CT) angiography, and 18-fluorodeoxyglucose CT scan. Ultrafast
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ultrasound imaging was performed with a 7 MHz central frequency linear probe. A dedicated contrast imaging sequence
(plane waves with 8 angles, frame rate 500 Hz, voltage 8 V, duration of 8 s), coupled with the intravenous injection of sulphur
hexafluoride MB allow us to store the raw radio frequency data of the MB passage. After a pre-processing step to accumu-
late frames properly including a frames selection and a movement correction, the MB were localized then tracked, allowing
reconstruction of the vasa vasorum. The inflammation was quantified through MB tracked and normalized for inter acquisi-
tion comparison.

Results: Sixteen patients have been included, among whom 5 patients (median age 35.8 [24.5–46.0] years, 3 women) had
active disease and 11 patients (37.2 [31.7–47.3] years, 9 women) had quiescent disease. The passage of MB allowed to see
microvessels within the carotid arterial wall for active cases. The number of MB detected per second in the wall was 118 [80–
169] for active cases versus 13 [10–15] for quiescent cases (p=0.0005). The sum of the length of the tracks, i.e. the MB path
per second of acquisition, was computed with a significant difference between the two groups with 43.0 mm [32.9–65.5] in
active cases vs 4.6 mm [2.9–5.4] in quiescent cases.

Conclusion: Ultrasound localization microscopy allows to visualize microvessels within the carotid arterial wall, with signifi-
cantly greater MB passage in patients with active Takayasu’s arteritis. ULM provides for the first time a precise visualization
in vivo of the vasa vasorum and gives access to quantification of the inflammation of the arterial wall through its vascularity.

upper panel: ultrasound localization microscopy of the common carotid wall. Patients are presented in groups with active (left) and quiescent (right)
Takayasu arteritis. lower panel: microbubble tracking data by individual acquisition for each patient. Patients are presented in groups with active
(red) and quiescent (blue) Takayasu arteritis.
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Background/Purpose: Relapsing polychondritis (RP) is a rare rheumatic disease of unknown etiology characterized by
inflammations of cartilaginous structures and other tissues, particularly the ears, nose, joints, airway, and blood vessels.
Familial clustering in RP has been observed, which suggests a possible causal role of germline genetic variation. The objec-
tive of this study was to examine the contribution of ultra-rare genetic variations in RP. We hypothesized that ultra-rare
genetic variants with large deleterious effects contribute to the development of RP.

Methods:We performed a case-control exome-wide rare variant association analysis including 66 unrelated RP cases and
2923 sex-matched controls of Caucasian ancestry. Stringent quality control steps were used to select high-quality exonic
variants with balanced coverage between cases and controls. Principal component analysis and identity-by-descent analy-
sis was performed to confirm biological unrelatedness and ancestry homogeneity. Five collapsing models were designed
based on variant allele frequency in the Genome Aggregation Database (gnomAD) and predicted deleterious effects based
on Combined Annotation Dependent Depletion (CADD) scoring. Gene-level collapsing analysis was performed using Firth’s
logistics regression adjusting for sex and first 3 principal components. Pathway analysis was performed on the “Hallmark
Gene Sets” from the Molecular Signatures Database with three different methods: Gene Set Enrichment Analysis (GSEA),
sequence kernel association test (SKAT), higher criticism (HC) test. The HC test was performed with both unweighted and
weighted approach. The weighted HC test allows incorporation of external information including gene intolerance metrics
and centrality measures in protein interaction networks. The weight was based on the Residual Variation Intolerance Score
(RVIS), degree centrality, eigenvector centrality and RankPage centrality, respectively. The gene interaction data from the
bioGRID database was used to calculate centrality.

Results: In the collapsing analysis, RP was associated with a significantly higher burden of ultra-rare damaging variants in
the DCBLD2 gene (7.6% vs 0.1%, p = 2.93 x 10-7) compared to controls. Patients with RP with ultra-rare damaging variants
in DCBLD2 had a numerically higher prevalence of cardiovascular manifestations, including cardiac involvement, aortitis,
Raynaud phenomena and venous thromboembolism, compared to other patients with RP. Pathway analysis showed statis-
tically significant enrichment of genes in the tumor necrosis factor (TNF) signaling pathway by the HC test weighted by
degree and eigenvector centrality in the ultra-rare damaging (p = 0.039 and p < 0.001, weighted by degree and eigenvector
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centrality respectively) and rare damaging models (p = 0.039 and p < 0.001, weighted by degree and eigenvector centrality
respectively).

Conclusion: This study identified specific rare variants in DCBLD2 as putative genetic risk factors for RP. Rare genetic var-
iation within the TNF pathway is also potentially associated with development of RP. These findings should be validated in
additional patients with RP and supported by future functional experiments.

Disclosure: Y. Luo, None; M. Ferrada, None; K. Sikora, Horizon Therapeutics; D. Kastner, None; Z. Deng, None;
M. Zhang, None; H. Alessi, None; V. Kraus, Trialspark, GlaxoSmithKlein(GSK), Novartis, Zimmer Biomet, Nordic Bio-
science Clinical Development A/S, 23andME; A. Allen, None; P. Grayson, None.
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Background/Purpose: Behçet’s disease (BD) is a chronic inflammatory disease affecting the eye, nervous system (CNS),
vascular and gastrointestinal systems (GIS) as well as skin, mucosa, and joint involvement. Immunosuppressives (IS) are
used for the treatment and prevention of major organ involvement in Behçet’s disease (BD). In this study, we aimed to inves-
tigate the rate of relapse and/or new major organ development in patients under ISs during follow-up and to compare differ-
ent treatment protocols.

Methods: 1114 patients diagnosed with BD were reviewed retrospectively. Patients with a follow-up period less than
6months were excluded. A total of 806 patients were included in the analysis. All data were acquired from files. Conventional
IS (cIS) and biologic treatment courses were compared. Tumor necrosis factor (TNF) antagonists and interferon-alpha were
included in biologics. ‘Events under IS’ were defined as relapse of the same organ and/or new major organ development of
patients receiving IS.

Results: 806 patients were included in the analysis, of whom %56 were male. The median follow-up time was 68 (6-272)
months, and the median age at diagnosis was 29 (10-65). Genital ulcers, erythema nodosum, arthritis/arthralgia were more
common in women whereas papulopustular lesions, ocular involvement and vascular involvement were more common in
men (p≤0.05 for all).

232 (50.5%) patients had major organ involvement at diagnosis, 227 (49.5%) patients developed new major organ involve-
ment at follow-up. Major organ involvement developed earlier in males (p=0.012) and in patients with a first-degree relative
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Figure 1. : An overview of patient inclusion, disease course and treatment in Behçet’s Disease patients.

Figure 2: Events under cIS and biologic treatments.

Figure 3: Kaplan-Meier curves showing the cumulative event-free survival under treatment.
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history of BD (p=0.066). The frequencies of vascular, ocular, CNS, and GIS involvement were 29.8%, 33.5%, 9.7%, and 2%.
The majority (86.8%) of 440 patients were treated with IS due to major organ involvement. ‘Events under IS’ developed
160 (36.4%) patients. 109 (68.1%) of these 160 patients had a relapse, 24 (15%) had a new major organ involvement,
and 27 (16.9 %) had both (Figure 1).

‘Events under IS’ were more frequent under cISs (p=0.004). When events were analyzed separately as relapses and new
major organ disease, relapses were more common under cISs compared to biologics (p=0.001). New major organ involve-
ment under cIS vs biologics was also different, but it didn’t reach statistical significance (Figure 2).

The cumulative event-free survival was higher with biologics compared to cISs (p=0.014) (Figure 3).

Conclusion: Major organ involvement occurred in 57% of the patients. In addition, it was found that the course of the dis-
ease was more severe in male patients who were diagnosed at a younger age and had a history of BD in their 1st degree
relatives. In 36% of the patients had a relapse/new major organ involvement under IS. Events under IS, were less common
with biologics compared to cISs. These results suggest that earlier and more aggressive treatment may be an option in
patients who had the highest risk for severe disease course.

Disclosure: T. Bozkurt, None; M. Karabacak, None; H. Karatas, None; s. kutlu �g a �gaçkıran, None; T. Ergun, None;
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Background/Purpose: The etiological landscape of systemic polyarteritis nodosa (PAN) has substantially changed since
the onset of hepatitis B virus (HBV) vaccination and the discovery of new entities such as adenosine deaminase 2 (ADA2)
deficiency or PAN related to myelodysplastic syndrome (MDS) or hematological malignancies. Recent data regarding the
current picture of systemic PAN, especially baseline characteristics, causes and predictors of outcomes are lacking.
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Methods:We conducted a retrospective study including patients with systemic PAN referred to the French Vasculitis Study
Group (FVSG) from 2005 to 2019. Clinical characteristics, associated conditions and long-term outcomes were collected in
order to identify predictors of relapse and death.

Results: One hundred and ninety-seven patients with systemic PAN were included. One hundred and twenty-one (61.4%)
patients were male and mean age was 53.62 (18.04) years. The main clinical manifestations at diagnosis were constitutional
symptoms (84%), skin involvement (67%), musculoskeletal (58%) and neurological manifestations (54%), mainly multiple
mononeuropathy. Five Factor Score 1996 was 0 in 55.8%. PAN secondary to an identified condition accounted for 28%
of patients and were associated with MDS (9%), solid malignancy (7%), lymphoproliferative disorders (4%), autoinflamma-
tory syndromes (4%) and hypereosinophilic syndrome (HES) (2.5%). No patient had active HBV infection at the time of
PAN diagnosis.

Most patients (98%) received a first-line treatment based on glucocorticoids (GCs) alone in 41% or in combination with
immunosuppressive agents in 57%. Assessable patients achieved vasculitis remission in 173 (90%) cases whereas
20 (10%) patients were non-responders.

After a median (IQR) follow-up of 43 (16-90) months, 76 (39%) patients experienced vasculitis relapse after a median time of
23 (8-45) months. Also, 25 (13%) patients died with 1-, 5- and 10-years overall survival rates being of 91%, 89% and 88%
respectively.

In multivariable analysis, variables associated with an increased risk of relapse were the following: age >65 years (Hazard
Ratio 1.85 (1.12-3.08, p=0.017)), severe gastrointestinal involvement (HR 1.95 (1.09-3.52, p=0.025)) and skin necrotic
lesions (HR 1.95 (1.24-3.05, p=0.004)). Variables associated with an increased risk of death were the following: age
>65 years (HR 2.80 (1.23-6.37, p=0.014)), necrotic purpura (HR 4.16 (1.62-10.70, p=0.003)), acute kidney injury
(HR 4.89 (1.71-13.99, p=0.003)) and secondary PAN (HR 2.98 (1.29-6.85, p=0.010)).

Conclusion: Although widespread HBV vaccination led to a dramatic decrease of HBV-related PAN, 28% of systemic PAN
in France remain associated with another condition, mainly myelodysplastic syndrome and solid malignancies. The rate of
relapse remains high, especially in patients with gastrointestinal involvement and skin necrotic lesions. Same variables as
well as secondary forms of PAN were associated with increased mortality.

Disclosure: J. ROHMER, None; l. trefond, None; Y. Nguyen, None; C. Agard, None; J. ALLAIN, None; A. Berezne,
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None; E. Lazaro, None; J. London, None; F. Maurier, None; A. Mekinian, None; I. Nubourgh, None; R. MESBAH,
None; X. Puéchal, Roche; L. Perard, None; M. Puyade, None; G. Pugnet, None; V. Queyrel, None; D. Rouzaud,
None; A. Roux, None; C. DUREL, None; L. Guillevin, Roche; B. Terrier, AstraZeneca, GlaxoSmithKline, Bristol-Myers
Squibb(BMS), Eli Lilly, LFB, Boehinger Ingelheim, Vifor Pharma, Pfizer, Roche.
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Background/Purpose: Fibromyalgia is a debilitating pain condition that affects roughly 12 million people in the
United States. Although preliminary diagnostic criteria have been established by the ACR, the diffuse nature of the sympto-
mology often precludes a definitive diagnosis. Here, we have identified a potential combination of biomarkers to enable a
more objective diagnostic approach for fibromyalgia patients. To that end, a multi-center study was conducted to collect
blood samples from diverse groups of patients whose symptomatology is often similar to fibromyalgia and whole transcrip-
tome sequencing was performed.

Methods: Subjects: Samples from 26 individuals with fibromyalgia, 14 with systemic lupus erythematosus (SLE), 11 with
rheumatoid arthritis (RA), and 14 normal donors (NHV) were analyzed. All patients satisfied the ACR classification criteria
for their respective diseases.

Sequencing: RNA was isolated from whole blood collected in PAX gene tubes from a total of 65 individuals enrolled from five
sites. After determination of the quality/quantity of the isolated total RNA, reverse transcription was used to generate cDNA
to which adapters were ligated. High throughput sequencing was performed at a minimum depth of 25 million per sequence
using a paired read approach.

Analysis: Raw data in the form of FASTQ files was mapped to the current version of the reference human genome (GRCh38)
using Rsubread. Transcript counts were normalized, fold changes were calculated, and hierarchical clustering was per-
formed using the R package DESeq2. Multiple machine learning algorithms were trained on a subset of the normalized count
data, which was further validated using a separate test/holdout data set. The light gradient boosting model was subse-
quently determined to generate the most reliable predictions of disease benchmarked against ACR criteria. An analysis of
significant pathways associated with the identified fibromyalgia specific gene set was performed using DAVID (https://
david.ncifcrf.gov).

Figure 1. Volcano plot illustrating RNA transcripts differentially expressed (log2-fold changes) between 14 normal health donors (NHVs; x-axis) and
26 fibromyalgia (fibro; y-axis) patients. Red colored dots indicate transcripts that were differentially expressed with p-values < 0.05, and green dots
indicate those with p-adjusted values of < 0.1.
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Results: Using a combination of traditional informatics and machine learning approaches, a distinct set of transcripts were
identified in RNA isolated from the whole blood of patients with fibromyalgia, other conditions, and NHV (Figure 1). Fibromy-
algia patients did not show elevated expression of type 1 IFN regulated genes, and analysis of pathway relationships showed
an enrichment of genes involved in neuroactive peptide signaling, cognition, neuronal migration fibromyalgia. A machine
learning approach revealed that the gene signature had significant potential value in facilitating fibromyalgia diagnosis with
a detection sensitivity of 78% and a specificity of 93% (AUC of 0.96).

Conclusion: Next generation sequencing of RNA isolated from whole blood samples identified several genes that were dif-
ferentially regulated in fibromyalgia patients versus those with other rheumatologic conditions. Using these data in the devel-
opment of diagnostic algorithms may be a promising approach in distinguishing among diseases that have overlapping
symptomology with fibromyalgia. Future studies using an orthogonal technology will be used to further validate the utility
of the gene signature presented herein.

Disclosure: L. Kolb, Exagen; M. Rudolph, Exagen, Inc; A. Kivitz, Amgen, Boehringer-Ingelheim, Janssen, Gilead,
GlaxoSmithKlein (GSK), Novartis, Pfizer, Sanofi, Flexion, Eli Lilly, Genentech, UCB, AbbVie, Merck, ECOR1 CAPITAL,
LLC, Chemocentryx, Regenerson, Grunenthal, Bendcare, Horizon; S. Rey, Exagen Inc.; R. Alexander, Exagen Inc.;
A. Kammesheidt, Exagen Inc.; G. Stephens, Exagen Inc.
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Background/Purpose: Obesity has been linked to chronic pain and pain sensitization in the general population and among
patients with rheumatoid arthritis (RA). The mechanism by which obesity leads to pain sensitization remains unclear. Adipo-
cytokines, including adiponectin, leptin, and Fibroblast Growth Factor-21, are metabolic regulators that are highly associ-
ated with obesity and inflammation and may serve many biologic functions surrounding energy utilization. Associations
between adipokines and chronic pain has been observed in other settings. We aimed to determine whether adipocytokines
are associated with pain, polysymptomatic distress, and trajectories of pain in patients with RA over time in a large patient
registry.

Methods: The study was conducted in a subset of Forward; a patient-based multi-disease, multi-purpose rheumatic dis-
ease registry with patients enrolled from community-based rheumatology practices across the United States.. Adipocyto-
kines were measured on stored serum. Body mass index (BMI), pain on visual analogue scale (VAS), polysymptomatic
distress, and other patient-reported outcomes (PROs) were reported on bi-annual questionnaires. Linear regression was
used to evaluate independent associations between obesity, adipocytokines, and PROs at the time of laboratory assess-
ment. Cox proportional hazards models were used to evaluate independent associations between adipocytokines (leptin,
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adiponectin, fibroblast growth factor [FGF]-21) and clinically meaningful changes in pain over time – defined as a change of
more than 1.1 in visual analogue scale (VAS) sustained over two surveys. These models were adjusted for demographics,
baseline pain, BMI, C-Reactive Protein levels, anti-citrullinated protein autoantibodies (ACPA) status, the rheumatic disease
comorbidity index (RDCI), osteoarthritis, depression, and diabetes.

Results: Among 645 patients included in these analyses, there were significant differences in RA characteristics, comorbid-
ity, PROs, and adipokines across obesity categories (Table 1). Of note, severely obese patients were more likely to experi-
ence greater pain on VAS and greater polysymptomatic distress. Higher FGF-21 levels were independently associated with
greater pain and greater polysymptomatic distress at baseline and over subsequent observations (Table 1), as well as a
higher probability of taking opioids [OR per 1 SD: 1.50 (1.21, 1.85) p< 0.001] at baseline. Higher FGF-21 levels were also
associated with higher likelihood of worsening pain over time (Figure 1), and a nonsignificant decrease in the likelihood of
improving [HR (per 1 SD): 0.87 (0.73, 1.03) p=0.10].

Conclusion: Severe obesity and elevated levels of FGF-21 are each independently associated with pain, polysymptomatic
distress, and opioid use in RA. Elevated FGF-21 levels may help identify those at risk of worsening pain trajectories. Mech-
anistic studies are needed to determine if adipocytokines could serve as targets for interventions.

Table 1: Associations between BMI and adipokines with pain by visual analogue scale (VAS) and the polysymptomatic distress (PSD) scale at the
laboratory observation and over all subsequent observations. All models included each adipokine and BMI category, and were adjusted for age,
sex, white race, RDCI, osteoarthritis, depression, diabetes, CRP, and ACPA serostatus. *p=0.05; **p<0.01; ***p<0.001

Figure 1: Association between adiponectin (per 1 SD) (black square), FGF-21 (per 1 SD) (white circle), and leptin (per 1 SD) (gray diamonds) with
clinically significant worsening in pain.
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Background/Purpose: Cognitive behavioral therapy (CBT) has demonstrated level 1A evidence for management of fibro-
myalgia (FM). Acceptance and Commitment Therapy (ACT), a form of CBT, has been empirically validated for the manage-
ment of FM. While these therapies have demonstrated benefit and low risks for FM patients, broad utilization has been
hindered due to a lack of access and cost. A prescription digital therapeutic would represent a significant step towards
expanding access to ACT for the FM population.An investigational smartphone-based application (FM-ACT) has been
developed to deliver self-guided ACT for fibromyalgia management. In this present analysis, the authors assessed the pre-
liminary clinical outcomes of participants using FM-ACT.

Methods: A decentralized, single arm clinical trial (REACT-FM; NCT05011162) is currently ongoing to assess the efficacy,
safety, and usability of FM-ACT. Fibromyalgia participants meeting 2016 FM diagnostic criteria received the FM-ACT ther-
apy, which consists of 8 chapters of structured lessons, mindfulness practices, and activities to encourage paced exercise
and behavior change.

The primary outcome measure is Patient Global Impression of Change (PGIC). Other outcomes collected include the
Revised Fibromyalgia Impact Questionnaire (FIQ-R), pain intensity and interference, sleep interference, depression, anxiety,

Table 1. Characteristics of study participants (analyzed cohort).
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pain acceptance, mindfulness, and quality of life (QoL). Outcomes at week 12 compared to baseline were analyzed for all
completed participants.

Results: Forty participants were eligible at the time of analysis, among whom 32 had completed week 12 ePROs (completer
analysis, Table 1). On PGIC, 84% of participants reported improvement in their FM, with 47% reporting to be much or very
much improved (Fig 1A). Significant improvements (p values < 0.01) with medium to large effect sizes were observed across
all outcome measures at week 12 compared to the baseline (Table 2). Improvement of ≥ 20% in FIQR total score was
observed in 66% of participants. Compared to baseline, 22-50% more participants achieved positive QoL outcomes at
week 12 (Fig 1B), with 31% more reporting satisfaction with their global QoL (Fig 1C). No device or study procedure related
adverse events were reported.

Conclusion: This study reported early results from a prospective single-arm clinical trial evaluating a smartphone based dig-
ital therapeutic for FM management. The data reinforced the positive outcomes observed from a previous RCT (Catella et al.
ACR Convergence 2021). At the end of the 12-week therapy, participants achieved significant improvement in all areas
measured, including pain severity and interference, sleep interference, and psychological well-being. Furthermore, meaning-
ful improvement in QoL was observed, exhibited by substantial increases in global satisfaction with QoL as well as increases
in participants who were able to manage their pain, sleep, and daily function.Study limitations included a small cohort and

Table 2. Summary of FM-ACT outcome measures.
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the lack of a comparator arm. These initial results require further confirmation as the present trial progresses. An additional
RCT is currently underway (PROSPER-FM, NCT05243511).

Disclosure: Y. Dai, Swing Therapeutics; M. Rosenbluth, Swing Therapeutics; M. Gendreau, Swing Therapeutics;
N. Vega, Swing Therapeutics; Z. Ghalib, Swing Therapeutics; A. Kraus, Swing Therapeutics; B. Keefe, Swing
Therapeutics.

Figure 1. A) PGIC at the end of the 12-week FM-ACT therapy; B) Distribution (%) of participants regarding five QoL* questions at baseline and
WK12; C) Distribution (%) of participants’ global satisfaction with QoL at baseline and WK12. *Questions were selected from World Health Orga-
nization Quality of Life instrument (WHOQOL-100).
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Background/Purpose: There is a clear association between fibromyalgia and small fiber neuropathy. Dorsal root ganglia
contain the small nerve fiber nuclei. Severe fibromyalgia is associated to particular dorsal root ganglia Nav1.7 sodium chan-
nel gen polymorphism [Vargas-Alarc�on et al. BMC Musculoskelet Disord 2012; 13;23]. Corneal confocal microscopy
unveiled small nerve fiber pathology in fibromyalgia patients [Ramirez et al. Semin Arthritis Rheum. 2015: 45;214].
MicroRNA-30b strongly regulates expression of dorsal root ganglia Nav1.7 sodium channel in nerve injury-induced neuro-
pathic pain in the rat [Shao et al. Mol Pain 2016: 12; 1]. MicroRNA plasma levels are potential disease biomarkers. The
aim of this study was to explore the association of MicroRNA-30b plasma levels with fibromyalgia clinical features and with
corneal small nerve fiber abnormalities.

Methods: We studied 46 adult women suffering from fibromyalgia without metabolic or autoimmune comorbidities and
26 age, sex, and body mass index matched healthy women. All individuals filled the following questionnaires: Revised Fibro-
myalgia Impact, Widespread Pain Index, Severity Symptom Score, Poly-symptomatic Distress Scale, Dysautonomia
(COMPASS-31), neuropathic pain (LANSS), small fiber neuropathy, anxiety (GADS-7), depression (PHQ9), and quality of life
(EuroQol). Twenty-eight fibromyalgia patients underwent corneal confocal microscopy searching for small nerve fiber
pathology.

MicroRNA-30b was detected with primer specific cDNA synthesis and TaqMan probes from Applied Biosystems followed
by qPCR. Plasma microRNA abundance was expressed as 50-target miRNA Cq values and by means of 2-(Cq target-Cq
miR-16) formula.

Results: In the fibromyalgia cohort, microRNA-30b plasma levels displayed significant correlation with the following fea-
tures: Corneal small nerve fiber tortuosity (Rho=-0.380, p=0.046), disease chronicity (Rho=0.306, p=0.039), fatigue
(Rho=0.302, p=0.041), bladder symptoms (Rho=0.333, p=0.024), depression (Rho=0.397, p=0.006) and anxiety
(Rho=0.448, p=0.002). The difference in microRNA-30b plasma levels between patients and controls had borderline signif-
icance (p=0.085).

Conclusion: The correlation between microRNA-30b plasma levels and corneal small nerve fiber tortuosity suggest that this
short segment of RNA plays a role in human neuropathic pain. MicroRNA-30b may play a role in fibromyalgia pathogenesis.

Disclosure: L. Martínez Martínez, None; F. S�anchez Muñoz, None; M. Ramírez Fern�andez, None; Y. Ju�arez
Vicuña, None; M. Peña-Peña, None; C. Guzman Martin, None; I. Palafox Sosa, None; M. Martínez-Lavín, None.
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Background/Purpose: A 52-week (wk), randomized, placebo (PBO)-controlled phase 3 trial of subcutaneous
(SC) abatacept (ABA) and standard of care (SOC) was performed in patients (pts) with active, treatment-refractory idiopathic
inflammatory myopathy (IIM; NCT02971683). The 24-wk double-blind (DB) period results from the intention-to-treat popu-
lation were previously reported.1 This study aims to describe the efficacy and safety of continued therapy with SC ABA +
SOC through 52 wks, and of therapy initiation with SC ABA + SOC after switching from PBO during the 28-wk open-label
(OL) period, in pts with IIM.

Methods: Adults with active, treatment-refractory IIM received SC ABA (125 mg wkly) + SOC or PBO + SOC in the DB
period (wks 0–24). In the OL period (wks 24–52), all pts in the PBO arm were switched to SC ABA + SOC. Primary endpoint:
proportion of pts meeting International Myositis Assessment and Clinical Studies definition of improvement (IMACS DOI).
Secondary endpoints: change from baseline in myositis Functional Index-2 (FI-2), HAQ-disability index (DI), Myositis Disease
Activity Assessment Tool, 2016 ACR/EULAR Myositis Response Criteria (MRC, with Total Improvement Score [TIS]), and
Cutaneous Dermatomyositis Disease Area and Severity Index (CDASI). Safety and tolerability were assessed. Post hoc
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analyses were performed based on IIM disease subtypes, dermatomyositis (DM) and non-DM (including polymyositis
[PM] and autoimmune necrotizing myopathy [ANM]).

Results: All pts who completed the DB period (90.5%; total n = 134/148 [ABA, n = 69/75; PBO, n = 65/73]) entered the OL
period, where 133 pts were treated (DM, n = 75; PM, n = 39; ANM, n = 19). Proportion of pts achieving IMACS DOI at wk
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52 demonstrated a sustained benefit in continuing ABA (ABA group) and an improvement on switching from PBO to ABA
(PBO/ABA switch group) in the OL period, particularly in non-DM subtypes (Figure 1). In all patients and the DM/non-DM
subtypes, FI-2, HAQ-DI, and CDASI improved when continuing on ABA and switching to ABA (Table 1). Adjusted mean
TIS continued to improve by wk 52 vs 24 in the overall ABA group (49.2 vs 41.1), showing continued benefit with long-term
treatment (Figure 2). Overall, for ABA, the proportion of pts with MRC moderate/major responses increased from 57.1% to
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73.8% between wks 24 and 52. In the PBO/ABA switch group, the adjusted mean TIS increased as did the proportion of pts
with MRCmoderate/major responses, which increased from 50.9% at wk 24 to 66.1% at wk 52, showing disease improve-
ment when switching to ABA (Figure 2). The DM and non-DM subgroups showed TIS improvements from wk 24 to 52, with
greater improvement in the ABA groups (Figure 2). Proportion of pts with MRC moderate/major responses generally
increased in both ABA and PBO/ABA switch groups for DM and non-DM IIM subtypes. The safety profile of ABA in the
OL was consistent with that seen in the DB.

Conclusion: In the OL period, post hoc analyses suggest a continued benefit for pts in the ABA arm and new improvement
for pts switching from PBO to ABA. ABA use through 52 wks of therapy was well tolerated by pts with IIM.

1Aggarwal R, et al. Ann Rheum Dis 2022;81:711.

Medical writing: Candice Judith Dcosta (Caudex), funded by Bristol Myers Squibb.Study was executed by Sandra Over-
field and Robin Scully.

Disclosure: R. Aggarwal, Mallinckrodt, Bristol Myers Squibb, EMD Serono, Pfizer, Octapharma, CSL Behring, Q32,
Kezar, AstraZeneca, Alexion, Argenx, Boehringer Ingelheim, Corbus, Janssen, Kyverna, Roivant, AbbVie, Jubilant,
Orphazyme, Genentech; I. Lundberg, Argenx, AstraZeneca, Bristol Myers Squibb, Novartis, Corbus, EMD Serono,
Roche, Pfizer, Orphazyme, Octapharma, Kezar, Janssen; Y. Song, None; A. Shaibani, None; V. Werth, GlaxoSmithK-
line, CLASI; M. Maldonado, Bristol Myers Squibb.
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Background/Purpose: The ACR/EULAR myositis response criteria (MRC) were developed as a composite continuous
measure (Total Improvement Score (TIS)) using absolute percent changes (abs%) in 6 differentially weighted core set
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measures (CSM), providing improvement categories (minimal, moderate, major) based on pre-specified thresholds. It is cur-
rently unclear whether patients can achieve response per MRC without improvement in strength or with worsening in any
CSMs, a concern to regulatory agencies. Representation of patient reported outcome measures (PRO) also remains to be
examined. In this study, we aimed to assess the contribution of each CSM to TIS, frequency of worsening in CSMs, strength
vs. extramuscular global activity (ExtraMusc) improvement and reflection of PRO in TIS.

Methods: Data from adult DM/PM patients enrolled in the Rituximab in Myositis (n=147), Etanercept in DM (n=14), and Aba-
tacept Treatment in PM/DM (n=19) trials, and consensus profiles from natural history and open-label treatment studies
(n=232) were included. The number of improving/worsening CSMs by MRC category was examined. Frequency of improve-
ment with and without muscle-related CSMs (manual muscle testing (MMT), Health Assessment Questionnaire (HAQ),
and/or muscle enzyme), and PROM (HAQ and Patient Global Disease Activity (PTGA)) was calculated. Wilcoxon test with
Bonferroni adjusted p value was performed for comparison among MRC categories. Regression analysis was performed
to test the contribution of each CSM. Sign test was used to compare the observed vs expected contribution of each
CSM. Physician assessed change categories were compared to MRC categories with weighted Cohen’s � test.

Results: Of 412 adults with DM/PM, there were 36.7%, 24.5%, 24.8%, and 14.1% with no, minimal, moderate, and major
improvement by MRC, respectively (Table 1). As the level of improvement increased from minimal to major, the number of
improving CSMs and abs% change in all CSMs significantly increased. In minimal-moderate improvement, only physician
global contributed significantly more than expected, and other CSM contributed as expected. With the exception of muscle
enzyme level, changes in each CSM contributed significantly to the TIS. Patients with no-minimal improvement had a median
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of 1-2 worsening CSMs, whereas patients with moderate-major improvement had a median of zero worsening CSM. Of
patients with at least minimal improvement, 95% had improvement in muscle related measures and 84% had improvement
in PRO (Figure 1). Conversely, only 4% had improvement in ExtraMusc without improvement in muscle related measures. In
general, physician assessed change showed significant agreement with the MRC categories with Cohen’s � of 0.53 for
Rituximab trial and 0.79 for consensus profiles.

Conclusion: This study demonstrated that each CSM significantly contributes to the TIS, with the exception of muscle
enzyme. The majority of DM/PM patients who improve by the MRC show improvement in muscle disease, while it is uncom-
mon to meet MRC improvement without improvement in muscle disease. The MRC categories infrequently show worsening
in any CSMs and often reflect improvement in PRO. The ACR-EULARMRC are robust and perform consistently across mul-
tiple studies.

Disclosure: D. Saygin, None;H. Kim, Eli Lilly and Company;C. Douglas, None; B. Erman, None; J. Wilkerson, None;
j. mcgrath, None; C. Oddis, None; I. Lundberg, Argenx, AstraZeneca, Bristol Myers Squibb, Novartis, Corbus, EMD
Serono, Roche, Pfizer, Orphazyme, Octapharma, Kezar, Janssen; A. Amato, Abcuro, ArgenX, Ra pharmaceuticals,
Horizon Therapeutics, OnoPharma, Alexion, EMD Serono, Takeda, Johnson & Johnson (COVID19 vaccination pro-
gram); I. Garcia-De La Torre, None; H. Chinoy, Eli Lilly, UCB; D. Fiorentino, None; L. Chung, Kyverna, Mitsubishi
Tanabe, Eicos, Boehringer-Ingelheim, Jasper, Genentech; Y. Song, None; K. Danko, None; F. Miller, None;
N. Ruperto, 2 Bridge, Amgen, AstraZeneca, Aurinia, Bayer, Brystol Myers and Squibb, Celgene, inMed, Cambridge
Healthcare Research, Domain Therapeutic,, EMD Serono, Glaxo Smith Kline, Idorsia, Janssen, Eli Lilly, Novartis, Pfizer,
Sobi, UCB; J. Vencovský, Abbvie, Biogen, Boehringer, Eli Lilly, Gilead, Kezar, Merck, Novartis, Octapharma, Pfizer,
Takeda, UCB, Werfen, Argenx; R. Aggarwal, Mallinckrodt, Bristol Myers Squibb, EMD Serono, Pfizer, Octapharma,
CSL Behring, Q32, Kezar, AstraZeneca, Alexion, Argenx, Boehringer Ingelheim, Corbus, Janssen, Kyverna, Roivant,
AbbVie, Jubilant, Orphazyme, Genentech; L. Rider, Hope Pharmaceuticals, Pfizer, Bristol-Myers Squibb(BMS).

4448



Abstract Number: 2239

Effect of Treatment with IVIG (octagam10%) on Skin Symptoms and
Quality of Life in Subjects with Dermatomyositis. Results of a Large,
Randomized, Placebo-controlled International Phase III Trial

Rohit Aggarwal1, Christina Charles-Schoeman2, joachim Schessl3, Victoria Werth4, Zsuzsanna Bata-Csorgo5, Mazen
Dimachkie6, Zoltan Griger7, Sergey Moiseev8, Chester Oddis9, Elena Schiopu10, Jǐrí Vencovský11, Irene Beckmann12,
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Background/Purpose: Dermatomyositis (DM) is a rare chronic systemic autoimmune disease with characteristic skin
rashes and progressive proximal muscle weakness. The efficacy of IVIg treatment in improving muscle symptoms was
recently shown. Here we focus on the effect of IVIg treatment on skin involvement and QoL.

Methods: The ProDERM trial was a double-blind, randomized, placebo-controlled, international, phase III clinical trial and
consisted of the First Period (16 weeks; double-blind, placebo-controlled) and subsequent Extension Period (24 weeks;
open-label – all IVIG). Patients received a total of 10 infusions (only IVIG or placebo-IVIG) in 4-weekly administrations.

The primary endpoint was the proportion of responders in TIS in IVIG vs. placebo arm at week 16. Secondary endpoints
included mean change in CDASI from baseline (Week 0) to end of First Period (Week 16) as well as mean change from the
end of First Period (Week 16) to end of Extension Period (Week 40) in CDASI. Mean change from Baseline (Week 0) to
end of First Period (Week 16) and Extension Period (Week 40) in SF-36v2 Health Survey was also evaluated.

Results: Ninety-five adult DM patients (mean age: 53 years; 75% females) were enrolled (47- in the IVIG arm and 48 in the
placebo arm). Clinical baseline characteristics (e.g. mean CDASI scores) were similar in both arms.

At week 16, the number of TIS-responders was significantly higher in the IVIG (37/47; 78.7%) than in the placebo arm
(21/48; 43.8%; p-value 0.0008).

The least square means for change from Baseline to Week 16 were -10.3 and -2.3 for IVIG versus placebo in CDASI total
activity score and -0.7 versus -0.1 for total damage. Differences between arms were statistically significant for activity
(-8.0: 95% CI -11.5, -4.6; p < 0.0001) and damage (-0.6: 95% CI -1.1, -0.1; p=0.0304). After switching to IVIG, placebo
patients attained similarly improved disease control at Week 40.
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For SF-36v2 Health Survey a statistically significant effect of treatment (p=0.0057) for physical functioning was detected at
Week 16. All other values increased from baseline to the end of the placebo-controlled period in both arms. The largest
changes from baseline were seen at Week 16 in the octagam 10% group and at Week 40 in the placebo-IVIG group.

Conclusion: This large international, randomized, placebo-controlled phase III trial demonstrated the efficacy of IVIG treat-
ment to improve skin symptoms in dermatomyositis patients. It also showed a significant difference in the improvement of
physical functioning between patients treated with IVIG versus placebo.

Disclosure: R. Aggarwal, Mallinckrodt, Bristol Myers Squibb, EMD Serono, Pfizer, Octapharma, CSL Behring, Q32,
Kezar, AstraZeneca, Alexion, Argenx, Boehringer Ingelheim, Corbus, Janssen, Kyverna, Roivant, AbbVie, Jubilant,
Orphazyme, Genentech; C. Charles-Schoeman, AbbVie, Bristol Myers Squibb (BMS), Pfizer, Regeneron-Sanofi, Gil-
ead; j. Schessl, Octapharma; V. Werth, GlaxoSmithKline, CLASI; Z. Bata-Csorgo, Sanofi-Genzyme, Berlin-Chemie;
M. Dimachkie, Janssen, argenx, Amazentis, Catalyst, Cello, LabcorpCovance, CSL-Behring, EcoR1, Kezar, Medlink,
Momenta, NuFactor, Octapharma, RaPharma/UCB, Roivant Sciences Inc, Sanofi Genzyme, Shire Takeda, Scholar
Rock, Spark Therapeutics, Abata/Third Rock, , UCB Biopharma, UpToDate; Z. Griger, AbbVie/Abbott, Pfizer, Novartis,
Eli Lilly, Boehringer-Ingelheim, Roche, Octapharma, CSL-Behring, Corbus; S. Moiseev, None; C. Oddis, None;
E. Schiopu, Janssen; J. Vencovský, Abbvie, Biogen, Boehringer, Eli Lilly, Gilead, Kezar, Merck, Novartis, Octapharma,
Pfizer, Takeda, UCB, Werfen, Argenx; I. Beckmann, Octapharma PharmazeutikaProduktionsGesmbH; E. Clodi, Octa-
pharma PharmazeutikaProduktionsGesmbH; T. Levine, Octapharma; a. ProDERM investigators, None.
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Background/Purpose: Anti-melanoma differentiation-associated protein 5 (MDA5) antibody-positive dermatomyositis
(DM) is characterized by amyopathic DM with interstitial lung disease (ILD). Patients with anti-MDA5 antibody-associated
DM sometimes develop rapidly progressive-ILD and present high mortality rate in acute phase. While it has been suspected
that viral infection might trigger the development of anti-MDA5 antibody-positive DM, the pathogenesis of anti-MDA5
antibody-positive ILD remains unclear.

Methods: C57BL/6-background wild-type and � MT mice were subcutaneously injected with emulsion, including complete
Freund’s adjuvant (CFA) and recombinant mouse MDA5 whole protein produced by a baculovirus-insect cell protein
expression system, 4 times once a week. Some of the MDA5-immunized mice were intranasally administrated with
polyinosinic-polycytidylic acid [poly (I:C)] at the same time of the last immunization. Control mice were subcutaneously
injected with emulsion of CFA without proteins. The immunized mice were treated with intraperitoneal injections of anti-
CD4 and anti-CD8 depleting antibodies, and anti-interleukin (IL)-6 receptor antibody (15A7). Lungs were histologically and
immunohistochemically evaluated. The contents of hydroxyproline in the left lobes of the lungs were also measured.
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Results: MDA5-reactive T cells and anti-MDA5 antibodies were detected from MDA5-immunized mice. Inflammatory foci
with CD4+ T cells and CD11b+ macrophages blowing the pleurae were significantly more frequently detected in the lungs
of MDA5-immunized mice than control mice. Moreover, MDA5-immunized mice with poly (I:C) administration showed more
intense inflammation at day 22 in their lungs than control mice [lung inflammation score, median (interquartile range); 0.56
(0.54-0.60) and 0.41 (0.39-0.48), respectively; P < 0.05 by Mann-Whitney’s U test]. At day 35, 70% of MDA5-immunized
mice developed inflammatory cell-rich and fibrotic lung disease, while no control mouse did (P < 0.01 by Fisher’s exact test).
CD4+ T cell-rich peri-bronchial inflammation was also observed in 80% of MDA5-immunized mice, but not in any control
mice (P < 0.01 by Fisher’s exact test). MDA5-immunized mice also showed higher mortality rate (42.3%) within 14 days after
the poly (I:C) administration than control mice (7.1%, P < 0.01 by log-rank test). The contents of hydroxyproline of the lungs
at day 35 in MDA5-immunizedmice were also upregulated compared to those of control mice (mean ± standard error; 144.1
± 16.1 � g and 60.6 ± 6.6 � g, respectively; P < 0.05 by Turkey’s multiple comparison test). Suppression of prolonged inflam-
mation in lung at day 35 was observed in CD4-depleted mice, not in CD8-depleted mice and � MT mice. mRNA level of IL-6
in the lung of MDA5-immunized mice was significantly elevated at day 35 compared to those of control mice. Also, anti-IL-6
receptor antibody ameliorated the inflammation at day 35.

Conclusion: These results proved that autoimmunity against MDA5 exacerbates toll-like receptor 3-mediated acute lung
injury, and prolongs the inflammation resulting in the development of fibrotic ILD. IL-6 may act as a key role for the ILD in this
model.

Disclosure: Y. Ichimura, None; R. Konishi, None; T. Nomura, None; M. Fujimoto, None; N. Okiyama, None.
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Background/Purpose: Patients with idiopathic inflammatory myopathies (IIM) may harbor autoantibodies that are associ-
ated with well-defined clinical phenotypes. The association of these autoantibodies with level of damage is unknown. There-
fore, we aimed to study the effect of autoantibodies on the trajectories of change of damage over time using a large
international cohort of patients with IIM.
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Figure 1. Predicted trajectories of the MDI score of extent by the autoantibody-defined groups and by sex in patients with idiopathic inflammatory
myopathies. Legend. Each point represents a patient. The blue lines represent the predicted trajectory of the change on the MDI score of extent
using linear regression. The grey shadow represents the confidence interval. Years of follow-up since the index date. NOTE: antisyntsynd: anti-
synthetase antibodies, associatedab: myositis associated autoantibodies without specific antiantibodies, dmassoc: dermatomyositis specific
autoantibodies, nekrotab: immune mediated necrotizing autoantibodies.
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Methods: We conducted a longitudinal analysis using the EuroMyositis registry including patients classified as IIM (1) who
were tested for autoantibodies and had at least 1 assessment of damage (Myositis Damage Index, MDI) (2) Patients were
sub-grouped by their autoantibody status (Table 1). The primary outcome was the change on MDI extent of damage over
the entire follow-up time (up to 16 years) analyzed by linear mixed models. The MDI score varies between 0-38, where 0 indi-
cates no damage in 11 different organs, including malignancy and infection . We used the autoantibody status as indepen-
dent variable of trajectories of change. The time point for the first MDI assessment registered was defined as the index date.

Results: A total of 769 patients were included, 70% (n=523) were women, mean age at diagnosis was 50 years, and
median time of disease duration at index date was 1.67 years (IQR 0.54 – 5.0). The overall mean MDI score at index date
was 3.17 (SD 2.18) and 85% of patients had at least 1 item of damage registered at index date. Compared with the seroneg-
ative group, patients with DM-specific antibodies registered less damage over time (on average 0.54 less score, P=0.05)
while patients with PM/Scl antibodies registered higher damage (on average 0.83 higher score, P=0.026) independent of
disease duration from diagnosis, age at diagnosis, sex, and ethnicity (Table 2 & Figure 1). The effect of disease duration
had an estimated score increase of 0.11 in the MDI extent per year of disease duration since diagnosis, independent of
the antibody-status.

Conclusion: Our study is the first to describe patterns and trajectories of change of damage over time in relation to autoan-
tibody status in a large international multicenter cohort of patients with IIM. These findings indicate that the autoantibody sta-
tus is useful as predictor of organ damage in these patients.

Disclosure: F. Espinosa-Ortega, None; K. Lodin, None; M. Holmqvist, None; M. Dastmalchi, None; A. Ceribelli,
None; J. Venkovsky, None; H. Chinoy, Eli Lilly, UCB; L. Diederichsen, None; S. Shinjo, None; I. Lundberg, Argenx,
AstraZeneca, Bristol Myers Squibb, Novartis, Corbus, EMD Serono, Roche, Pfizer, Orphazyme, Octapharma, Kezar,
Janssen; H. Alexanderson, None.
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Background/Purpose: Sporadic Inclusion Body Myositis (IBM) is the most common myopathy over the age of 50 and is
currently refractory to treatment. The pathogenesis of IBM is incompletely understood but is known to share features of both
inflammation as well as degeneration. However, the metabolic aspects of IBM are unknown. Hence, there is a need to
explore other non-immune aspects contributing to disease advancement for use in disease monitoring and intervention.

Methods: Patients who met the definition of clinico-pathologically defined or clinically defined IBM by ENMC criteria from the
Johns Hopkins Myositis Center research registry were included in this study. Controls ( >50 years old) included other myo-
sitis and muscular dystrophies confirmed by a rheumatologist or neurologist; healthy donors were obtained from a separate
IRB approved study. IBM patients were classified as having mild or early disease if they were independent in ambulation and
did not require the use of any implements (n=7); and as advanced disease (n=10) if they required the use of any assistive
device. Longitudinal samples from the IBM patients during early and then advanced disease were included when available.
Seventeen IBM patients, 5 muscular dystrophies, 5 myositis and 8 healthy controls were included in this study. An untar-
geted unbiased serum metabolic profiling was carried out to do a global screening for altered pathways in IBM in compari-
son with non-IBM using LC-MS/MS with reverse-phase chromatography. Metabolite intensities were normalized with
protein concentration before comparisons, which were calculated with 2-tailed t test. Significance was defined as p ≤ 0.05.

Results: There was a striking downregulation of serum metabolites involved in glycolysis and oxidative phosphorylation,
protein catabolism and nucleotide synthesis in the IBM patients compared to controls. When IBM patients were compared
by disease severity, changes were further accentuated in more advanced IBM as compared to milder IBM, as well as longi-
tudinally. Importantly, the severity of the changes was not a function of time but rather subject specific. Specifically, the key
compounds of alanine, kynurenine, glycine, 3-phosphohydroxypyruvate, and N-acetylaspartylglutamic acid (NAAG) in the
more severe patients. The patient with most deletions in the metabolites was the earliest to become wheelchair dependent.

Conclusion: Our findings point to a striking downregulation of metabolites involved in key energy pathways in IBM when
compared with healthy and disease controls. These changes are further accentuated with advancing disease. Further inves-
tigation into the mechanisms involved in these altered pathways is needed to understand their possible contribution to dis-
ease in IBM.
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Fig. 1Downregulation of energy pathways in IBM. Serummetabolomics comparing 17 IBM patients (blue) with age matched 8 healthy (red), 5 dys-
trophy (green) and 5 myositis (aqua) controls showing the statistically significantly decreased metabolites involved in glycolysis/TCA cycle (A),
amino acid pathways (B), and nucleotide synthesis (C). Data are shown as fold change as compared to IBM. * indicates p<0.05, ** indicates
p<0.01, *** indicates p <0.001.
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Disclosure: J. Albayda, None; C. Zhang, None; P. Khare, None; B. Adler, None; E. Darrah, None; L. Christopher-
Stine, Janssen, Boehringer-Ingelheim, Mallinckroft, EMD-Serono, Allogene, ArgenX; T. Lloyd, None; A. Le, None.

Fig. 2. Serum metabolomics comparing 7 mild IBM (independent with ambulation) with 10 severe IBM (requiring use of assistive devices) patients.
Six significantly downregulated metabolites were seen in the advanced group when compared to the mild group. Results shown in fold change.*
indicates p<0.05, ** indicates p<0.01

Fig. 3. Serum metabolomics comparisons between longitudinal samples for representative metabolites in 4 patients. A- 74 y/o F, 7year interval
between samples; B- 70 y/o M, 5-year interval between samples; C- 55 y/o F, 2-year interval between samples; D- 70 y/o M, 7-year interval
between samples
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Background/Purpose: Polymyalgia rheumatica (PMR) is a common inflammatory rheumatic disease in the elderly. The
phase 3 SAPHYR trial (NCT03600818) assessed the efficacy and safety of sarilumab, a fully human monoclonal antibody
directed against sIL-6Rα, for treatment of relapsing PMR. The primary endpoint, sustained remission at week (wk) 52, was
met by sarilumab treatment with rapid glucocorticoid (GC) tapering and less total GC doses (p = 0.0193).1 This analysis
assessed its effects on patient reported outcomes (PROs).

Methods: This phase 3 randomized placebo-controlled trial enrolled 118 patients of the intended 280 as the study was pre-
maturely terminated due to protracted recruitment timelines exacerbated by the COVID-19 pandemic. Patients were ran-
domized to receive either sarilumab with a GC tapering regimen over 14 wks (n = 60), or placebo with 52 wk GC taper
(n = 58). PROs (Patient Global Assessment of disease activity [PtGA], pain visual analog scale [VAS], Health Assessment
Questionnaire Disability Index [HAQ-DI], Functional Assessment of Chronic Illness Therapy–Fatigue [FACIT-F], Short Form
Health Survey version 2 [SF-36 v2], and EuroQoL 5-Dimension 3-Level [EQ-5D-3L]) were assessed at baseline to wk 52.

Table 1: Effect of Sarilumab vs Placebo on PROs at Week 52
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Figure 1: Mean SF-36 Domain Scores at Baseline and Week 52

Table 2: Patients Reporting Improvements ≥MCID at Week 52
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Between-group differences in least-squares mean (LSM) changes from baseline were assessed and proportions of patients
reporting improvements ≥minimal clinically important differences (MCID) and scores ≥ normative values compared between
groups. All p-values were nominal.

Results: At wk 52, sarilumab treatment resulted in statistically significantly greater improvements from baseline than com-
parator arm in SF-36 Physical (PCS: p = 0.0172) and Mental (MCS: p = 0.0295) Component Summary scores and 5 of
8 domains (Table 1 & Figure 1). Sarilumab treatment also led to significantly greater improvements from baseline in EQ-
5D-3L utility index score (p = 0.0336) and numerically greater improvements in EQ VAS, FACIT-F, HAQ-DI, PtGA, and pain
scores (Table 1). Post-hoc analyses demonstrated that more patients treated with sarilumab reported improvements ≥

MCID in SF-36 PCS (p = 0.0161) score (Table 2), resulting in number needed to treat of 3.7. Numerically, there were more
sarilumab responder patients across all PROs with exception of SF-36 mental health domain and Pain VAS (Table 2).
Numerically more patients receiving sarilumab also reported scores ≥ US age/gender matched normative values in SF-36
MCS and 4 domains, HAQ-DI, and FACIT-F at week 52 (data not shown).

Conclusion: Consistent with the primary endpoint, PROs demonstrated clinically meaningful and robust improvements in
health-related quality of life for relapsing PMR patients treated with sarilumab. Sarilumab has not been approved for the
treatment of PMR in any jurisdiction.

Reference1Dasgupta B: LB0006, ARD 2022; 81 Supp 1: p210-11

Disclosure: V. Strand, AbbVie, Amgen, AstraZeneca, Bayer, Bristol-Myers Squibb(BMS), Boehringer-Ingelheim, Che-
mocentryx, Celltrion, Genentech/Roche, Gilead, GlaxoSmithKlein(GSK), Inmedix, Janssen, Kiniksa, Merck/MSD,
Novartis, Pfizer, Regeneron Pharmaceuticals, Rheos, R-Pharma, Samsung, Sandoz, Sanofi, Scipher, Setpoint,
Spherix, Aria, Bioventus, Blackrock, Equilium, Glenmark, Horizon, Kypha, Lilly, MiMedx, Sorrento, Tonix, Priovant;
J. Sloane Lazar, Sanofi; M. Nivens, Regeneron; J. Chao, Regeneron; S. Fiore, Sanofi; A. Giannelou, Regeneron;
L. Araujo, Sanofi; J. Msihid, Sanofi.
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Background/Purpose: Youth with chronic musculoskeletal pain (CMP) learn pain-coping strategies and build resilience
through cognitive behavioral therapy (CBT). In order to expand therapeutic options for youth with CMP, we need to improve
our understanding of coping strategies they find most helpful or utilize most often. Thus, we aimed to identify salient coping
strategies among youth with CMP established in a pediatric rheumatology pain clinic, through the freelisting method. The
objective was to determine key knowledge, attitudes and practices regarding pain-coping to help inform the adaptation of
resilience coaching programs for this patient population.
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Legend. PROMIS= Patient reported outcome measurement system. PROMIS scores are reported a T-scores, with a mean of 50 and standard
deviation of 10 in a reference population; higher scores reflect higher levels of the associated domain. The pain catastrophizing scale for children
(PCS-C) scores range from 0-52 with higher scores reflecting higher levels of catastrophic thinking. CD-RISC-10= Connor Davidson Resilience
Scale 10 item. Scores range from 0-40 with higher scores indicating greater self-perceived resilience.

Listed items correspond to graphed data points. Salience scores are on the Y-axis. The higher the score, the greater the salience of the item. The
highlighted responses are the most salient.
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Methods: This was a qualitative study, complemented by retrospective chart review, of English-speaking youth with CMP,
aged 12-18 years, presenting for a follow-up visit in a pediatric rheumatology subspecialty pain clinic between December
2020 and September 2021. All enrolled subjects participated in an interview session including: freelisting, probing questions,
completion of the Connor-Davidson Resilience Scale 10-item (CD-RISC-10), and items to elicit study feedback. The freelist-
ing questionnaire component, developed with the input of mixed-methods research specialists, elicited brief (1-2 word)
responses to 12 questions about what activities, words, and sources of support youth find helpful for their pain. Audio
recordings of the interviews were transcribed and Anthropac cultural domain analysis software was used to create salience
scores (a composite measure accounting for item frequency and order) among responses to each freelisting question.

Results: Twenty-seven subjects completed the interviews (Table 1). Mean resilience level was 27.2 (+/-6.4). Individual-level
coping strategies included “rest,” “distraction,” and “relaxation” (including “music”). Others reported “endure” as their
response. Resources in school settings included “focus” and “leaves” as pain-coping strategies.

Professional networks included doctors, physical therapists, and psychologists. Personal networks included parents,
teachers, siblings, and guidance counselors. Helpful group activities included: “performance arts,” “sports,” “exercise,”
“visual arts,” and “clubs” (Figure 1). “Not Discussed”was the single salient term identified for how participants communicate
their pain to family (Figure 2). While varied, additional explanations included avoiding thinking about their pain to not exacer-
bate symptoms, preferring to cope with pain alone, or feeling that the situation can’t be resolved by talking about it.

Listed items correspond to graphed data points. Salience scores are on the Y-axis. The higher the score, the greater the salience of the item. The
highlighted responses are the most salient.
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Most respondents enjoyed participating in the freelisting exercise. Comments included that the freelisting exercise was inter-
esting to complete and a good way to generate answers.

Conclusion: The most salient coping strategies amongst youth with CMP included creative arts, exercise, and group activ-
ities, whereas participants commonly identified little communication with family members about pain. Future development of
resilience coaching programs for this patient population should consider incorporation of creative arts, social interaction, and
developing effective communication skills.

Disclosure: S. Gmuca, None; D. Stryker, None; M. McGill, None; W. Eriksen, None; P. Cronholm, None.
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Background/Purpose: To assess outcomes related to Lupus Therapeutics’ Patient Advocates for Lupus Studies (LT-
PALS) a peer-to-peer clinical trial (CT) education program designed to improve CT awareness, knowledge, and enrollment,
with a focus on ensuring diverse representation in lupus CTs (LCTs). Lupus patients who had experience participating in a
CT were trained as peer educators (PALs) to provide trial agnostic education about CTs to CT-naïve lupus patients. Goals
of LT-PALS are to increase awareness and potential risk/benefit of LCTs among a diverse population of patients with lupus;
to empower them to make informed decisions about CT participation; and to increase diversity in LCTs to better reflect
affected populations.

Methods: We used a two-arm, randomized pretest/posttest/follow-up study design to evaluate four cognitive outcomes
related to participation in CTs: Knowledge, Attitudes, Self-Efficacy, and Intentions. Five academic medical centers from
the Lupus Clinical Investigator’s Network that serve diverse populations piloted the program. PALs completed online and
in-person trainings about lupus, CTs, health disparities, and mentoring methodology. The intervention group (IG) received
education sessions with trained PALs while the control group (CG) experienced a 3-week waiting period between pretest
and posttest. We conducted between group t-tests and multiple linear regressions with posttest scores as dependent vari-
ables and participation in the LT-PALS program as the main exposure variable. The IG had a 3-month follow-up which we
compared to pretest and posttest scores to assess the sustainability of gains associated with LT-PALS participation. We
also gathered qualitative data regarding participants’ concerns/barriers related to CT participation.

Results: The sample (n=136) included 64 in the IG and 72 in the CG, 67.7% self-identified as Black/African American. The IG
had significantly higher posttest scores for Knowledge about (p< 0.01), Attitudes toward (p< 0.05), and Intentions (p< 0.05)
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to participate in LCTs than the CG. Regression models controlled for participant characteristics and showed significantly
higher posttest scores for Knowledge (p< 0.001) and Intentions (p< 0.05) to participate in LCTs for the IG. From pretest to
3-month follow-up, none of the outcomes decreased significantly and IG Self-Efficacy scores increased significantly
(p< 0.01). Intentions was the only outcome that decreased significantly (p< 0.05) from posttest to 3-month follow-up. The
IG reported favorable opinions of the LT-PALS program. Black/African American and Hispanic participants rated signifi-
cantly higher satisfaction levels compared to White (p< 0.01) and non-Hispanic (p< 0.05) participants, respectively. Sites
reported various challenges related to the COVID-19 pandemic since research activities were halted at academic centers
during that time.
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Conclusion: Findings demonstrated feasibility of the LT-PALS program and showed its effectiveness in increasing Knowl-
edge, Attitudes, and Intentions related to LCT participation from underrepresented groups, including those of Black ances-
try. One-year follow-up data collection is ongoing.

Disclosure: S. Sheikh, GlaxoSmithKlein(GSK), AstraZeneca, Eli Lilly, Pfizer, Aurinia Pharmaceuticals Inc.;
C. Donovan, None; C. Menezes, None; A. Roy, None; A. Simkus, None; D. Gross, None; A. Askanase, AstraZeneca,
GlaxoSmithKlein(GSK), Aurinia, Amgen, Pfizer, Idorsia, Eli Lilly, UCB, AbbVie/Abbott, Janssen, Bristol-Myers
Squibb(BMS); R. Ramsey-Goldman, None; V. Majithia, Novartis, Eli Lilly, GlaxoSmithKlein(GSK); N. Wanty, None;
A. McNeill, None; K. Holtz, None; S. Lim, None.
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Background/Purpose: We previously reported on themes in rheumatoid arthritis (RA) patients’ treatment goals which
associated with aspects of rheumatology care such as presence of a treatment plan or shared goal discussion as well as dis-
ease activity (DA) levels. Building on our previous reports, we aimed to gain insight to the nature of the discordance between
patient and provider goals and their association to outcomes.

RA treatment outcomes by whether or not patients align with providers’ treatment goals.
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Methods: An anonymous online questionnaire was presented in 2019 on a secure survey system. U.S. residents ≥18 years of
age with a self-reported RA diagnosis by amedical professional responded to questions on demographics, DA, DMARD history,
improvement from treatment, and RA treatment goals. Participants were asked how their providers’ RA treatment goals differed
from their own. Responses were assessed and coded thematically by a team using qualitative content analysis to identify rea-
sons their goals differed from their providers’. Responses were also coded for strong emotion, poor communication, and differ-
ence in outcome expectation (high or low). Relationships between patient outcomes and discordance with provider treatment
goals were assessed using Chi-square tests for categorical variables and Kruskal-Wallis tests for continuous variables.

Results: The survey was completed by 907 RA patients (90% women) with 58 (11) yrs mean (SD) age and 11 (10) yrs since
diagnosis. 82% (n=740) responded to the question “How do you think your healthcare provider’s treatment goals differ from

Levels of symptom improvement with treatment are divided by those who considered their goals aligned with their provider’s vs those who did not
consider their goals aligned. Greater symptom improvement is more associated with aligned goals while lower symptom improvement is associ-
ated with not aligned goals.

Those who considered their goals aligned with their provider’s and those who did not consider their goals aligned are divided by those who have
been diagnosed as being in remission vs not. Respondents in the aligned category were more likely to have been diagnosed with remission.
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your own goals?”. Of those, 53% (n=392) did not differ (“aligned” with their providers’ goals). Self-reported DA was moder-
ate to severe in 67% of respondents whose goals were aligned compared to 81% among those non-aligned, with self-
assessed remission rates of 7% and 2%, respectively (p=< 0.001). Provider diagnosed remission and self-reported treat-
ment improvement of 50% or more was also higher among aligned respondents than non-aligned; 14% vs 9%, p=0.034
and 77% vs 61%, p< 0.001, respectively. Additionally, aligned responders were more likely to be in good to very good health
(47% vs 33%, p< 0.001).

Conclusion: This survey explored patient discordance with providers’ treatment goals and how that discordance associ-
ates with treatment outcomes like remission, improvement from treatment, and current level of DA. Further research should
seek greater insight to RA patient treatment goals and discordance with providers’ goals to explore their significance in RA
outcomes.

Disclosure: K. O’Neill, None; P. Sinicrope, None; C. Crowson, None; K. Marks, None; R. Giblon, None;
E. Myasoedova, None; J. Davis, Pfizer.
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Background/Purpose: Compared to the general population, adults living with autoimmune disease are at nearly twice the
risk of vaccine-preventable infections, making this a high priority vaccination group. The objective of this study was to prior-
itize topics for future patient-centered research to reduce vaccine hesitancy and increase uptake of vaccines for conditions
such as pneumococcal pneumonia, influenza, zoster, human papillomavirus, and SARS-CoV-2 among adults living with
autoimmune conditions, as informed by a range of stakeholders in the autoimmune health community.

Methods: We convened a steering committee (SC) of clinicians and patients with representation from rheumatic diseases
(PsA, RA, vasculitis), inflammatory bowel disease, and multiple sclerosis. Through literature review and iterative discussions,
SC members identified 33 vaccine uptake/hesitancy research topics in four domains. A larger multistakeholder group
including patients and patient advocates (Patients/Advocates); clinicians and researchers (Clinicians/Researchers); policy
makers, regulators, and vaccine manufacturers (Other Stakeholders) was convened to conduct a modified online Delphi
process with two rounds currently completed. In each round, group members rated each topic on a 9-point scale (1-3 =
not important, 4-6 = important but not critical, 7-9 = critical) and could propose additional topics for inclusion in the next
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round. When completing round 2 (R2), participants were able to view their ratings from the previous round and view aggre-
gate ratings from their respective stakeholder group before confirming or changing how they rated each topic. Frequency
analysis and comparisons across the three stakeholder groups (Patients/Clinicians/Other) was conducted.

Table 1. Research Topics Rated as Critical for Vaccine Uptake Among Adults with Autoimmune Conditions
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Results: A total of 34 stakeholders participated in both R1 and R2 of the Delphi to rate the 33 R1 and 34 R2 topics. Overall,
six topics, representing at least one topic from each domain, were rated as critical by > 90% of stakeholders, including
topics related to vaccine effectiveness in autoimmune disease, beliefs about safety, myths and misinformation, trust in the
healthcare system, barriers to access, and vaccine safety profiles (Table 1). The Patient/Patient Advocate group unani-
mously rated three topics as critical: How myths or misinformation about vaccines affect vaccine uptake, How source of
information about vaccines affects vaccine uptake, and How perceived transparency of information about vaccines affect
vaccine uptake. The Researchers/Clinicians group unanimously rated How well a vaccine works for adults with autoimmune
conditions as critical.

Conclusion: Topics identified as critical across stakeholder groups can inform future research efforts to decrease vaccine
hesitancy and improve uptake of relevant vaccines for adults with autoimmune conditions, a high-priority group for
vaccinations.

Disclosure: S. Venkatachalam, None; W. Nowell, Global Healthy Living Foundation, AbbVie Inc., Amgen, Eli Lilly;
S. Banerjee, None; K. Gavigan, None; L. Stradford, Global Healthy Living Foundation; J. Gordon, None;
L. Emerich, None; H. Sullivan, Merck/MSD; A. Blazer, None; B. Banbury, None; V. Dronadula, None; K. Weaver,
None; A. Degrassi, None; P. Merkel, AbbVie, AstraZeneca, Boeringher-Ingelheim, Bristol-Myers Squibb, ChemoCen-
tryx, Forbius, Genentech/Roche, Genzyme/Sanofi, GlaxoSmithKline, InflaRx, Neutrolis, Takeda, CSL Behring, Dyna-
cure, EMDSerono, Immagene, Jannsen, Kiniksa, Magenta, Novartis, Pfizer, Q32, Regeneron, Sparrow, Eicos, Electra,
Kyverna, UpToDate; R. McBurney, None; M. Kappelman, None; J. Curtis, AbbVie/Abbott, Amgen, ArthritisPower,
Aqtual, Bendcare, Bristol-Myers Squibb(BMS), CorEvitas, FASTER, GlaxoSmithKlein(GSK), IlluminationHealth, Jans-
sen, Labcorp, Eli Lilly, Myriad, Novartis, Pfizer, Sanofi, Scipher, Setpoint, UCB, United Rheumatology; M. George,
AbbVie, GlaxoSmithKlein(GSK), Chemocentryx.
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Background/Purpose: Subpleural interstitial lung abnormalities (ILA) may be a form of subclinical or preclinical interstitial
lung disease (ILD) and have been reported in up to a third of RA patients in screening studies. However, few studies
screened for ILA in a sample that included RA cases and non-RA comparators, and none investigated long-term mortality
after detection of RA with ILA. Therefore, we performed a case-control study examining the cross-sectional prevalence of
RA with ILA and a cohort study of the long-term mortality risk of ILA in participants with and without RA.
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Methods:We investigated the association of RA with ILA and long-term mortality risk in COPDGene, a multicenter prospec-
tive cohort of current or former smokers with at least 10 pack-years of smoking history. Patients with known ILD or bronchi-
ectasis were excluded. Baseline visits occurred between 2007-2012 and included high-resolution chest CT (HRCT), whole
genome sequencing (including the MUC5B promoter variant, the strongest genetic RA-ILD risk factor), and surveys. We
identified prevalent RA cases by self-report of RA and DMARD use (PPV 88%). Comparators reported no RA or DMARD
use. ILA were identified by a sequential reader review of HRCT images by up to 3 expert readers to classify ILA as present,
indeterminate, or absent. ILA was defined as nondependent subpleural or non-subpleural interstitial changes affecting >5%
of any lobar area. Indeterminate ILA was focal or unilateral changes, or patchy groundglass opacities affecting < 5% of a
lobar region. Death was ascertained through longitudinal study follow up and periodic searches of the social security death
index. We examined the association of RA case vs comparator status with ILA using multivariable logistic regression. In the
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cohort study, we investigated RA and ILA mortality risk using multivariable Cox regression, adjusted for potential
confounders.

Results:We analyzed 82 RA cases and 8727 non-RA comparators with HRCT performed for research purposes. The prev-
alence of subpleural ILA was 15.9% in RA cases compared to 5.0% in non-RA comparators. Compared to non-RA, RA had
OR 3.74 (95%CI 1.87 to 7.47) for subpleural ILA after adjustment for age, sex, BMI, smoking status, pack-years, BMI, and
MUC5B promoter status. During median follow up of 9.4 years, there were 1852 (21%) deaths. The 10-year mortality for
RA cases with ILA or indeterminate ILA was 53% (95%CI 39 to 68%) compared to 23% (95%CI 12 to 43%) and 22%
(95%CI 20 to 23%) for RA without ILA and non-RA without ILA, respectively (log-rank p< 0.0001). RA with ILA was strongly
associated with mortality compared to non-RA without ILA (multivariable HR 3.20 95%CI 2.13 to 4.81). Among only RA
cases, RA with ILA was associated with increased mortality compared to RA without ILA (multivariable HR 3.01, 95%CI
1.31 to 6.92).

Conclusion: We confirmed that RA was strongly associated with ILA in this large comparative study, and this finding per-
sisted after adjustment for smoking intensity/duration and the MUC5B promoter variant. RA patients with ILA had 3-fold
increased mortality, emphasizing an urgent need for research to determine the possible clinical utility of screening, monitor-
ing, and early treatment of subclinical ILD.

Disclosure: G. McDermott, None; K. Hayashi, None; K. Yoshida, None; M. Moll, Bayer; M. Cho,
GlaxoSmithKlein(GSK), Bayer, AstraZeneca, Illumina, Genentech; T. Doyle, Bristol-Myers Squibb(BMS), Boehringer-
Ingelheim, L.E.K. Consulting, Genentech; P. Dellaripa, Uptodate, FDA, Genentech, Bristol-Myers Squibb(BMS),
Boehringer-Ingelheim; R. Putman, None; R. San Jose Estepar, Boehringer-Ingelheim, Lung Biotechnology, Insmed,
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GlaxoSmithKlein(GSK), Bayer; J. Sparks, Bristol Myers Squibb, AbbVie/Abbott, Amgen, Boehringer Ingelheim, Gilead,
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Background/Purpose: Rheumatoid arthritis (RA) has been associated with severe COVID-19, but few studies have inves-
tigated outcomes in RA phenotypes such as interstitial lung disease (RA-ILD), seropositivity, and bone erosions. We aimed
to assess COVID-19 outcomes in patients with RA overall, and those with and without RA-ILD, compared to general popu-
lation comparators.

Table. Frequencies, proportions, and hazard ratios for COVID-19 outcomes, comparing all RA patients, and subgroups with or without RA-ILD, to
matched comparators.
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Methods: A multicenter, retrospective comparative cohort study was conducted at two healthcare systems with hospitals
and outpatient centers in 6 states across the US. Consecutive patients with RA meeting 2010 ACR/EULAR criteria and a
positive COVID-19 test (index date) from March 1, 2020, through June 6, 2021, were matched 1:5 on age, sex, race, and
calendar date to general population comparators without RA. We examined subgroups of RA by phenotypic features: RA-
ILD per Bongartz criteria (Bongartz, T. Arthritis Rheum. 2010), serostatus (either rheumatoid factor or cyclic citrullinated pep-
tide antibody), and bone erosions. Severe COVID-19 was a composite of hospitalization or death within 14 days of COVID-
19 diagnosis. We used multivariable Cox regression to investigate the association of RA and RA phenotypes with COVID-19
outcomes compared to matched comparators.

Results: We identified 582 patients with RA and 2,875 matched comparators, all with COVID-19. The mean age was
62 years, 72% were female, and 79% were White. Among patients with RA, median RA duration was 8 years, 9% had
RA-ILD, 68% were seropositive, 27% had bone erosions. 28% were using glucocorticoids, and 79% were on DMARDs at
the time of COVID-19 diagnosis. During a follow-up of 41,411 person-days, there were 126 (22%) severe outcomes
observed in the RA patients and 363 (13%) in the comparators (follow-up 226,550 person-days). The corresponding rate
was higher among RA patients than comparators (3.0 per 1,000 days [95% CI 2.5-3.6] vs. 1.6 per 1,000 days [95% CI
1.4-1.8], respectively). Overall, RA patients had a 75% higher risk of severe COVID-19 than comparators after adjustment
(HR 1.75, 95% CI 1.45-2.10). Among those with RA-ILD, the severe COVID-19 rate was significantly higher than their com-
parators (10.9 [95% CI 6.7-15.2] vs. 2.5 per 1,000 days [1.8-3.2], respectively). RA-ILD was associated with 2.5-fold higher
risk for severe COVID-19 than comparators (multivariable HR 2.50 [95% CI 1.66-3.77], Table). There was a significant inter-
action between RA/comparator status and presence/absence of ILD for risk of severe COVID-19 (p< 0.046, Figure). The
elevated risk for severe COVID-19 was similarly higher for seropositive and erosive RA compared to the general population
but these were not effect modifiers of the association of RA with severe outcomes.

Figure.Multivariable hazard ratios for severe COVID-19, comparing all RA and subgroups by serostatus, bone erosions, and RA-ILD to matched
comparators without RA. Cox model adjusted for age, sex, race and smoking status.
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Conclusion: RA patients have a higher risk of severe COVID-19, especially those with ILD. Our findings suggest that ILD or
its treatment may be a significant contributor to severe COVID-19 outcomes in RA.

Disclosure: G. Figueroa Parra, None; E. Gilbert, None; M. Valenzuela Almada, None; S. Vallejo, None; M. Neville,
None; N. Patel, FVC Health; C. Cook, None; X. Fu, None; R. Hagi, None; G. McDermott, None; M. Dilorio, None;
L. Masto, None; K. Vanni, None; E. Kowalski, None; G. Qian, None; Z. Wallace, Sanofi, Bristol-Myers
Squibb(BMS), Zenas Biopharma, Shionogi, Horizon; A. Duarte-Garcia, None; J. Sparks, Bristol Myers Squibb, Abb-
Vie/Abbott, Amgen, Boehringer Ingelheim, Gilead, Inova Diagnostics, Janssen, Optum, Pfizer.

Abstract Number: 2250

Genetic and Environmental Risk Factors in Rheumatoid Arthritis-
Associated Interstitial Lung Disease

Austin Wheeler1, Yangyuna Yang1, Joshua Baker2, Jill Poole1, Dana Ascherman3, Gail Kerr4, Andreas Reimold5, Gary
Kunkel6, Grant Cannon7, Katherine Wysham8, Namrata Singh9, Deana Lazaro10, Paul Monach11, S. Louis Bridges, Jr.12,
Ted Mikuls13 and Bryant England1, 1University of Nebraska Medical Center, Omaha, NE, 2University of Pennsylvania,
Philadelphia, PA, 3University of Pittsburgh, Pittsburgh, PA, 4Washington DC VAMC/Georgetown and Howard Universities,
Washington, DC, 5University of Texas Southwestern Medical Center, Dallas, TX, 6University of Utah, Salt Lake City, UT,
7Retired, Salt Lake City, UT, 8VA Puget Sound/University of Washington, Seattle, WA, 9University of Washington, Bellevue,
WA, 10VA New York Harbor Healthcare system, Short Hills, NJ, 11VA Boston Healthcare System, Boston, MA, 12Hospital for
Special Surgery, New York, NY, 13Division of Rheumatology, University of Nebraska Medical Center, Omaha, NE

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: Abstracts: RA – Diagnosis, Manifestations, and Outcomes III: RA ILD
Session Type: Abstract Session
Session Time: 4:30PM–6:00PM

Background/Purpose: RA-associated interstitial lung disease (RA-ILD) is an extra-articular manifestation of RA causing
substantial morbidity and mortality. Genetic risk variants, such as the MUC5B rs35705950 promoter variant, have been
linked to both idiopathic pulmonary fibrosis and RA-ILD. The purpose of this study was to validate these findings in a large
RA cohort and to evaluate for the presence of racial differences, gene-smoking, and gene-disease activity interactions in
RA-ILD risk, which have not been previously examined.

Genotype frequency according to interstitial lung disease (ILD) status and association of genetic variants with RA-ILD (1 or 2 copies of minor allele
or shared epitope alleles vs. none) in patients with RA. Abbreviations: ILD (interstitial lung disease), OR (odds ratio), SE (shared epitope)
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Methods: Participants were enrollees in a multicenter prospective cohort of U.S. Veterans with RAwho underwent genotyping
using the InfiniumGlobal Screening Array-24 v2.0microarray. Single nucleotide polymorphisms (SNP) forMUC5B rs35705950
and TOLLIP rs5743890 were examined assuming autosomal dominant inheritance. Genotyping was separately performed for
HLA-DRB1 shared epitope (SE) alleles. ILD diagnoses were validated through systematic medical record review, with all ILD
patterns included. Gene associations with ILD were assessed using logistic regression in the overall cohort and then stratified
by self-reported race, smoking status, and mean disease activity over follow-up (DAS28 ≤ or >3.2). Gene interactions with
race, smoking, and DAS28 were assessed by calculating the relative excess risk of interaction (RERI).

Results: We studied 2,561 participants (89% male, 77% White, 16% Black/African American), with 238 (9.3%) having ILD.
TheMUC5B variant was associated with ILD (OR 2.25 [95% CI 1.69-3.02]; Table 1), whereas the TOLLIP variant and HLA-
DRB1 SE were not. TheMUC5B variant was only associated with ILD in a usual interstitial pneumonia (UIP) pattern (OR 3.09
[95% CI 1.89, 5.04). While the MUC5B variant was less frequent in Black/African American participants (5.8%) than the
remainder of the cohort (21.8%), the odds of RA-ILD among Black/African American participants with the MUC5B variant
was similar (OR 4.23 [1.65, 10.86] vs. OR 2.32 [1.70, 3.16]), without a significant additive interaction (RERI 1.56 [-1.34,
7.54])(Table 2). MUC5B and ILD associations were numerically higher among smokers than non-smokers (OR 4.18 [2.53,
6.93] vs. OR 2.41 [1.16, 5.04]), but there was no significant additive interaction (RERI 0.90 [-1.35, 2.81]). MUC5B and ILD
associations were similar in the remission/low disease activity (OR 2.41 [1.59, 3.65]) and moderate/high disease activity
groups (OR 3.03 [1.99, 4.61]), with no additive interaction (RERI -0.20 [-1.24, 1.64]). There were no differences in ILD risk
attributable to either the TOLLIP variant or HLA-DRB1 SE based on race, smoking status, or disease activity (not shown).

Conclusion: In this large RA cohort, theMUC5B promoter variant was associated with >2-fold higher odds of RA-ILD. While
this genetic variant is less common among the Black/African American population, it appears to portend risk of ILD at least

Association of genetic risk variants and race, smoking status, and disease activity with interstitial lung disease (ILD) in patients with rheumatoid
arthritis. Abbreviations: ILD (interstitial lung disease), RA (rheumatoid arthritis), OR (odds ratio), RERI (relative excess risk of interaction), REM-
LDA (remission or low disease activity), MDA-HAD (moderate or high disease activity), CI (confidence interval) a: RERI is represented as relative risk
with 95% confidence interval. b: Black represents individuals reporting Black/African American race. Non-Black represents individuals reports
White, Asian American, American Indian/Pacific Islander, other, or unknown.
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as strong as in other racial groups. No significant additive interactions were detected between MUC5B and race, smoking,
or disease activity. These findings support the development of precision risk models for RA-ILD to enable early identification
and ultimately prevention.

Disclosure: A. Wheeler, None; Y. Yang, None; J. Baker, Bristol-Myers Squibb(BMS), RediTrex, Pfizer; J. Poole,
AstraZeneca; D. Ascherman, None; G. Kerr, Pfizer, Janssen; A. Reimold, None; G. Kunkel, None; G. Cannon, None;
K. Wysham, None; N. Singh, None; D. Lazaro, None; P. Monach, Chemocentryx, Kiniksa, BMS/Celgene, Gilead;
S. Bridges, Jr., Bristol Myers Squibb; T. Mikuls, Gilead Sciences, Bristol-Myers Squibb, Horizon, Sanofi, Pfizer Inc;
B. England, Boehringer-Ingelheim.
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Background/Purpose: Clinically significant interstitial lung disease (ILD) occurs in roughly 10% of patients with rheumatoid
arthritis (RA). There are limited data on the pathogenesis of RA-ILD; risk factors include smoking, rheumatoid factor or anti-
cyclic citrullinated peptide autoantibodies, and genetic variants including MUC5B, HLA-B54, HLA-B40, and HLA-
DQ1B*060. Current data are lacking regarding the risk of biologic and targeted synthetic disease-modifying antirheumatic
drug (b/tsDMARD) use on the development, and/or exacerbation, of RA-ILD. The objective of this nationwide, retrospective
study was to estimate the incidence of ILD in RA patients treated with different b/tsDMARDs and to compare the risk of
developing ILD between patients treated with different b/tsDMARDs and adalimumab.

Methods: This retrospective cohort study used the Optum Clinformatics® Data Mart (2003-2019). Adult patients with RA,
≥1 year of continuous enrollment, treatment with a b/tsDMARD of interest, and without preexisting ILD were included. Crude
incidence rates (IRs) for the development of ILD were calculated. The risk of ILD across different b/tsDMARDs was com-
pared using Cox-regression models. A sensitivity analysis using a prevalent new-user cohort design compared patients
treated with tofacitinib with patients treated with adalimumab at a similar timepoint in their disease course.

Results: A total of 28,559 RA patients (mean age 56 years; 78% female) were treated with adalimumab (n=13,326), abatac-
ept (n=5,676), rituximab (n=5,444), tocilizumab (n=2,548), or tofacitinib (n=1,565) (Table 1). The crude IRs per 1,000 person-
years of ILD were 3.43 (95% CI 2.85-4.09) for adalimumab, 4.46 (95% CI 3.44-5.70) for abatacept, 6.15 (95% CI 4.76-7.84)
for rituximab, 5.05 (95% CI 3.47-7.12) for tocilizumab, and 1.47 (95% CI 0.54-3.27) for tofacitinib (Table 2). After multiple
adjustments, compared with patients treated with adalimumab, patients treated with tofacitinib had a lower risk of ILD
(adjusted hazard ratio [aHR] 0.31, 95% CI 0.12-0.78, p=0.009) (Table 2 and Figure 1). Utilizing the prevalent new-user
cohort design, after 3:1 propensity score matching, cohorts of 4,677 patients treated with adalimumab and 1,559 patients
treated with tofacitinib were constructed (mean age 58 years, 83% female, 11 outpatient visits per year, roughly 38% meth-
otrexate use for both groups). The IR per 1,000 person-years of ILD for RA patients treated with tofacitinib was 1.48 (95% CI
0.54-3.28), compared with 4.30 (95% CI 3.15-5.74) for adalimumab. In the adjusted model, there was a 67% reduction in
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risk for the development of ILD in patients treated with tofacitinib compared with adalimumab (aHR 0.33, 95% CI 0.13-0.83,
p=0.019).

Conclusion: In this large, retrospective nationwide study, we demonstrated a significant reduction in the risk of developing
ILD in RA patients treated with tofacitinib. There are currently no guidelines for the treatment of patients with RA at risk for
developing ILD or with existing ILD. These results suggest that treatment with tofacitinib, and perhaps other Janus kinase
inhibitors, may provide benefit in reducing the risk of developing ILD and could be considered for treating patients with RA
and preexisting ILD as well.

Disclosure: M. Baker, None; Y. Liu, None; R. Lu, None; J. Lin, None; J. Melehani, None; W. Robinson, None.
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Figure 1. Adjusted HRs of ILD in RA patients by treatment.
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Background/Purpose: Matrix metalloproteinases (MMPs) degrade extracellular matrix and have been implicated to play a
role in a number of fibrotic processes. Specifically, MMPs have been speculated to play a role in the pathogenesis of rheu-
matoid arthritis-associated interstitial lung disease (RA-ILD) as well as idiopathic pulmonary fibrosis (IPF), which shares his-
toradiological features with RA-ILD. Although past studies have demonstrated that select circulating MMPs are increased
in patients with established RA-ILD and IPF, there have been no prior studies examining whether MMP concentrations pre-
dict incident disease. We hypothesized that higher plasmaMMP levels in RA patients would be predictive of incident RA-ILD.

Methods: We performed a cohort study of participants with RA and without prevalent ILD in the Veterans Affairs Rheuma-
toid Arthritis registry, a multicenter, prospective cohort of U.S. Veterans with RA. MMP-1, -3, -7, and -9 concentrations were
measured using the MesoScale Discovery platform on plasma samples collected at registry enrollment. MMP values were
log-transformed, standardized, and categorized into quartiles. Participants were followed from enrollment until ILD develop-

MMPs assessed in separate Cox models adjusting for age, sex, race, smoking, anti-citrullinated peptide antibody positivity, and RA disease activ-
ity. Abbreviations: MMP = matrix metalloproteinase, ILD = interstitial lung disease, RA = rheumatoid arthritis, aHR = adjusted hazard ratio, Q =
quartile, CI = confidence interval.
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ment, death, or end of study period (2003 – 2020). Incident ILD post-enrollment was validated through medical record
review of clinical diagnoses, imaging findings, and biopsy reports. The associations of serumMMP concentrations and quar-
tiles with incident ILD were assessed with Cox regression models adjusting for age, sex, race, smoking status, anti-cyclic
citrullinated peptide antibody positivity, and RA disease activity at enrollment. In sensitivity analyses, we excluded RA-ILD
cases developing within the first year after enrollment to avoid potential inclusion of undiagnosed prevalent RA-ILD cases.

Results: RA-ILD developed in 133 of 2,215 RA participants (89% male, mean age 64 years) over a mean follow-up of 7.8
(SD 4.3) years. Higher plasma concentrations of MMP-7 (aHR 1.44 [1.21, 1.72]) and MMP-9 (aHR 1.33 [1.10, 1.61]) were
independently associated with incident RA-ILD during follow-up (Table 1). Individuals with the highest quartile of MMP-7
had a near 3-fold increased risk of developing ILD (aHR 2.70 [1.55, 4.70]) and those with the highest quartile of MMP-9
had a near 2-fold increased risk (aHR 1.86 [1.15, 3.01]). A dose-response relationship was present for both MMP-7 and
MMP-9 in which higher quartiles had a higher risk of incident ILD (Figure 1). Inclusion of MMP-1, -3, -7, and -9 concentra-
tions in the same model showed a persistent association of the highest quartile of MMP-7 (aHR 2.49 [1.40, 4.43]) but not
MMP-9 (aHR 1.65 [0.98, 2.76]) with incident ILD. Sensitivity analyses excluding RA-ILD cases developing within the first year
after enrollment (n=21) were consistent with the primary results (Table 1).

Conclusion: Building on prior work finding MMPs to be associated with established RA-ILD, we found that higher plasma
concentrations of MMP-7 and -9 were predictive of an increased risk of developing incident RA-ILD in a multicenter, pro-
spective RA cohort. These peripheral biomarkers show promise for inclusion in RA-ILD risk models, and their predictive per-
formance should be validated in other RA cohorts.

Disclosure: B. Luedders, None; D. Ascherman, None; J. Baker, Bristol-Myers Squibb(BMS), RediTrex, Pfizer;
M. Duryee, None; Y. Yang, None; P. Roul, None; K. Wysham, None; P. Monach, Chemocentryx, Kiniksa, BMS/Cel-
gene, Gilead; A. Reimold, None;G. Kerr, Pfizer, Janssen;G. Kunkel, None;G. Cannon, None; J. Poole, AstraZeneca;
G. Thiele, None; T. Mikuls, Gilead Sciences, Bristol-Myers Squibb, Horizon, Sanofi, Pfizer Inc; B. England,
Boehringer-Ingelheim.
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Background/Purpose: Interstitial lung disease (ILD) is a well-recognized comorbidity in rheumatoid arthritis (RA) that con-
tributes significantly to morbidity and mortality. ILD is diagnosed in up to 10% of RA patients but up to 40% of patients have
subclinical lung parenchymal abnormalities without a clinical diagnosis of ILD. The mechanisms driving the development of
RA-ILD including the progression of subclinical to established ILD remain poorly understood. Identifying sputum-based
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biomarkers, which are likely more reflective of the pathobiology in RA-ILD compared to blood-based biomarkers, may be
more informative in characterizing the disease pathogenesis.

Methods: We evaluated 34 RA patients without ILD confirmed by high-resolution CT (HRCT) (RA-no-ILD), 18 RA patients
with a clinical diagnosis of ILD as reviewed by a pulmonologist specializing in ILD (RA-ILD), and 24 RA patients with subclin-
ical ILD defined as lung parenchymal abnormalities on HRCT but normal pulmonary physiology (RA-sub-ILD). Induced spu-
tum was collected from all patients and HRCT and pulmonary function tests were completed within 3 months of sputum
collection. Lung fibrosis was quantified by HRCT using data-driven textural analysis (DTA) fibrosis scores. Sputum superna-
tant was tested for levels of 31 cytokines/chemokines using multiplex assays (Meso Scale Discovery). A Random Forest
(RForest) classifier model using sputum cytokines/chemokines was used to discriminate between RA-no-ILD and RA-ILD.
DNA was extracted from participants with available serum to genotype for a single nucleotide polymorphism (rs35705950)
within the promoter region of the MUC5B gene (Thermo Fischer) as the minor “T” allele has been shown to be one of the
strongest risk factors for developing ILD in RA.

Figure 1. Sputum cytokines in RA-ILD. Top 20 cytokines/chemokines ranked from most (top) to least (bottom) impactful in predicting whether a
subject is RA-no-ILD vs RA-ILD . Each data point represents one subject. Shapley Additive Explanation (SHAP) value depicts the probability of
the impact on the model’s prediction. The feature value depicts whether a variable has a low, medium or high value.
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Results: Within the RForest model, transforming growth factor-beta 1 (TGF-β1), tumor necrosis factor-alpha (TNF-α),
monocyte chemoattractant protein-1 (MCP-1), and interleukin-4 (IL-4) were the most impactful in classifying a patient as
RA-ILD vs. RA-no-ILD (Figure 1); furthermore, these cytokines were significantly elevated in RA-ILD using multivariate
regression models (Figure 2). TGF-β1 and TNF-α were also significantly elevated in RA-sub-ILD compared to RA-no-ILD
(p=0.03 and p=0.05, respectively, Figure 2). TGF-β1 levels in RA-sub-ILD subjects were positively correlated with DTA fibro-
sis score. TNF-α levels in RA-ILD subjects were positively correlated with diffusion capacity of carbon monoxide (DLCO).
Lastly, within RA-ILD, there was a trend toward higher cytokine levels in those with the at-risk MUC5B “T” allele compared
to those homozygous for the wild type “G” allele (Figure 3).

Conclusion: We demonstrate that sputum levels of TGF-β1, TNF-α, MCP-1, and IL-4 are significantly elevated in RA-ILD
and a portion of these cytokines are also increased in subclinical disease and correlated with lung physiology. In pilot testing,
we also found a trend of higher sputum cytokine levels in RA-ILD subjects with theMUC5B promoter variant. Future studies
are needed to better understand the role of these cytokines in ILD and specifically evaluate the influence ofMUC5B genetics
on cytokine generation in the lung and the development of RA-ILD.

Figure 2. Top 4 cytokine levels in RA-sub-ILD and RA-ILD. Sputum levels in all groups of top 4 most influential cytokines as identified in RForest
model (TGF-β1, panel A; TNF-α, panel B; MCP-1, panel C; and IL-4, panel D). ** = p<0.05, ns = p>0.05; p-value based on multivariate regression
model adjusting for co-variates (age, sex, smoking status).
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Ruhrgebiet Herne, Herne, Germany, 10Department of Medicine, University of Alberta, Edmonton, AB, Canada

Figure 3. Correlation of cytokine levels with MUC5B promoter variant. MUC5B genotype (“G” - wild type allele, “T” – minor, at-risk allele) corre-
lated with sputum levels of TGF-β1 (panel A), IL-4 (panel B), MCP-1 (panel C), and TNF-α (panel D) in RA-ILD subjects (n=16). P-value based on
nonparametric Mann-Whitney U testing.
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Background/Purpose: Magnetic resonance tomography (MRI) plays a key role in the early diagnosis of axial spondyloar-
thritis (axSpA). However, the detection of changes indicative of axSpA requires specific expertise, which poses a challenge
to non-specialized centers. Deep learning (an advanced machine learning method) based on training an artificial neural net-
work may facilitate and support imaging interpretation in clinical practice.

The purpose of the study was to create a reliable deep learning framework for the detection of active inflammatory and struc-
tural changes indicative of axSpA on MRI of sacroiliac joints.

Methods: In this study, MRIs of sacroiliac joints from 477 patients from four cohorts (GESPIC-AS, GESPIC-Crohn, GESPIC-
Uveitis and OptiRef comprising 266 patients with and 211 without axSpA) were used to develop a deep learning framework
(randomly divided into training, n=404, and validation, n=73, datasets). MRIs from the ASAS cohort (n=116) were used for
independent testing (test dataset). Each examination in the training/validation dataset was evaluated for the presence of
active inflammatory and structural changes indicative of SpA by six experienced, trained and calibrated readers and by
seven expert readers in the test dataset. The presence of the changes was defined as the majority vote amongst readers.
Discordant cases in the training/validation dataset underwent consensus reading. In addition, the test dataset was evaluated

Figure 1. ROC curves and associated AUCs for model performance compared to the individual human experts.
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by three radiologists not specifically trained in SpA. Diagnostic performance was evaluated using the area under the receiver
operating characteristic curve (AUC), accuracy, sensitivity and specificity.

Results: The prevalence of positive imaging findings for active inflammatory/structural changes indicative of axSpA was
41%/51% in the training/validation dataset and 22%/22% in the test dataset. The model for the detection of active inflamma-
tory changes showed an AUC of 0.91 (0.83 – 0.97) – Figure 1 – and an accuracy of 84% on the validation dataset; the cor-
responding sensitivity and specificity were 96% and 76%, respectively. Despite a substantially lower prevalence of active
inflammatory changes in the test dataset, the model showed good generalization with an AUC of 0.91 (0.84−0.97) and an
accuracy of 75%; the sensitivity and specificity were 88% and 71%, respectively. The model demonstrated a similar perfor-
mance on the validation and test datasets for the detection of active inflammatory changes fulfilling the ASAS definition. The
model for the detection of structural changes indicative of axSpA showed good performance on the validation dataset with
an AUC of 0.90 (0.82-0.96) for the detection of structural changes and an overall accuracy of 85%. The associated sensitivity
and specificity were 95% and 75%, respectively. The model showed reasonable generalization to new data with an AUC of
0.89 (0.81−0.96) and an accuracy of 79%; the sensitivity and specificity were 85% and 78%, respectively. Overall, the model
performed close to the individual human experts - Figure 1.

Conclusion: The developed framework allowed the detection of active inflammatory and structural changes indicative of
axSpA on MRI. This approach may be used as an assistant tool in the diagnostic workflow.

Disclosure: K. Bressem, None; L. Adams, None; F. Proft, AbbVie/Abbott, Amgen, Bristol-Myers Squibb(BMS), Cel-
gene, Eli Lilly, Janssen, Merck/MSD, Novartis, Pfizer, Roche, UCB; K. Hermann, AbbVie, Merck/MSD, Pfizer, Novartis,
BerlinFlame GmbH; T. Diekhoff, Novartis, Merck/MSD, Canon MS, Eli Lilly; L. Spiller, None; S. Niehues, None;
M. Makowski, None; B. Hamm, None; M. Protopopov, None; v. Rios-Rodriguez, Falk, AbbVie/Abbott; H. Haibel,
Boehringer-Ingelheim, Janssen, Merck/MSD, Novartis, Roche, Sobi, Pfizer, AbbVie/Abbott; J. Rademacher, Novartis,
UCB; M. Torgutalp, UCB, AbbVie/Abbott; R. Lambert, Calyx, CARE Arthritis, Image Analysis Group; X. Baraliakos,
AbbVie, Lilly, Galapagos, MSD, Novartis, Pfizer, UCB, Bristol-Myers Squibb, Janssen, Roche, Sandoz, Sanofi;
W. Maksymowych, AbbVie, Boehringer-Ingelheim, Celgene, Eli Lilly, Galapagos, Janssen, Novartis, Pfizer, UCB,
CARE Arthritis Limited; J. Vahldiek, None; D. Poddubnyy, AbbVie, Biocad, Bristol-Myers Squibb, Eli Lilly, Gilead,
GlaxoSmithKline, MSD, Moonlake, Novartis, Pfizer, Samsung-Bioepis, UCB.
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Background/Purpose: Presence of vertebral corner inflammation (VCI) increases the likelihood of a new syndesmophyte in
the same vertebral corner (VC) in patients with r-axSpA. It was suggested that subsequent vertebral corner fat deposition
(VCFD) partially explains this effect. However, this has not been formally tested. We assessed how much of the effect of
VCI on the development of new syndesmophytes is explained by new VCFD.

Methods: Two datasets (SIAS cohort, ASSERT clinical trial) were analyzed. Patients with r-axSpA were assessed at base-
line (T0), an intermediate visit (T1) (SIAS: 1 year; ASSERT: 24 weeks) and the end of follow-up (T2) (SIAS: 2 years; ASSERT:
102 weeks). Syndesmophytes were assessed on whole spine low dose CT (SIAS) or spinal radiographs (ASSERT) at T0 and
T2 and considered present if seen by 2 of 2 readers. VCI (T0) and VCFD (T0 and T1) on spinal MRI were present if seen by ≥2
of 3 readers (SIAS) or 2 of 2 readers (ASSERT). VCs with VCFD or a syndesmophyte at baseline were excluded. We used the
counterfactual approach (Pearl, 2011) to decompose the total effect of VCI at T0 (binary exposure) on the formation of a new
syndesmophyte in the same VC at T2 (binary outcome) into the effect that is explained (natural indirect effect, NIE) and the
effect that is not explained (natural direct effect, NDE) by new VCFD (binary mediator) at T1. Because there was no interac-
tion between the exposure and mediator (p=0.88 for SIAS; p=0.82 for ASSERT), the average NIE (aNIE) and average NDE
(aNDE) are reported. The aNIE, aNDE and total effect, expressed as absolute increase in risk, were estimated in R using
the ‘mediation’ package, which takes into account the 2-level structure of the data (VCs nested within patients).

The table provides the frequencies and probabilities of all possible scenarios. VCI, vertebral corner inflammation; VCFD, vertebral corner fat depo-
sition; synd, syndesmophyte; T0, baseline; T1, intermediate visit; T2, end of follow-up; n, number of vertebral corners; P, probability

Figure: The pathways under study. VCI, vertebral corner inflammation; VCFD, vertebral corner fat deposition
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Results: In total, 49 patients (2,667 corners) in SIAS and 168 patients (2,918 corners) in ASSERT were included. A new syn-
desmophyte occurred at T2 in 124/2,667 (5%) corners in SIAS and 91/2,918 (3%) corners in ASSERT (Table). New VCFD at
T1 was also uncommon (SIAS: 4%; ASSERT: 2%), but occurred more often in corners with (SIAS: 12%; ASSERT: 18%) than
without VCI at T0 (SIAS: 3%; ASSERT: 1%). Applying the mediation formula, in SIAS, the presence of VCI at T0 increased the
probability of a new syndesmophyte in the same VC at T2 by 9.3% [total effect (95% CI)=9.3% (4.5; 15.0)]. There was only a
0.2% increase in this probability that was mediated by the formation of new VCFDs at T1 [aNIE=0.2% (-0.4; 1.0)]. In contrast,
9.1% of the increase in probability remained unexplained [aNDE=9.1 (4.3; 15.0)]. This means that only 2% (0.2/9.3) of the
total effect of VCI on the formation of new syndesmophytes was explained by new VCFD [% mediated=2.0% (-4.1; 13)]. In
ASSERT, the total effect was somewhat lower than in SIAS [total effect=7.3% (2.0; 16.0)], and again the aNIE was small
[aNIE=0.8% (-0.2; 3.0)], and the aNDE composed most of the total effect [aNDE=6.5% (1.3; 14.0)]. The proportion of the
total effect explained by VCFD (0.8/7.3=10% (-3.1;44)) was larger than in SIAS but still non-significant.

Conclusion: In these two datasets we see that VCI only infrequently leads to syndesmophyte formation via visible VCFD.

Disclosure: R. Stal, None; A. Sepriano, UCB, Novartis; S. Ramiro, AbbVie/Abbott, Eli Lilly, Galapagos, Merck/MSD,
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Novartis, UCB, MSD, AbbVie, Bristol Myers Squibb, Eli Lilly; P. Machado, AbbVie/Abbott, Eli Lilly, UCB, Novartis,
Orphazyme, Galapagos; X. Baraliakos, AbbVie, Lilly, Galapagos, MSD, Novartis, Pfizer, UCB, Bristol-Myers Squibb,
Janssen, Roche, Sandoz, Sanofi; M. de Hooge, None; R. van den Berg, None; M. Reijnierse, ASAS, International
Skeletal Society; J. Braun, None; R. Landewé, Abbott, Amgen, AstraZeneca, BMS, GSK, Novartis, Merck, Pfizer,
Schering-Plough, UCB Pharma; D. van der Heijde, AbbVie, Bayer, BMS, Cyxone, Eisai, Galapagos, Gilead, Glaxo-
Smith-Kline, Janssen, Novartis, Pfizer, UCB, Imaging Rheumatology bv, Lilly.
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Background/Purpose: Pain is a hallmark feature of psoriatic arthritis (PsA); however, its apparent multi-factorial nature
makes it difficult for rheumatologists to assess and manage. Clinically, nociplastic processes appear to contribute to the
PsA pain experience, as shown by frequent co-existing fibromyalgia (FM), a prototypical nociplastic pain disorder [1,2]. Yet
there are no objective data to corroborate this observation. This is important to determine given the distinct nociplastic pain
management compared to classical anti-inflammatory PsA therapies. Nociplastic pain is characterised by amplified central
nervous system responses and altered functional brain connectivity demonstrated in several neuroimaging studies. In partic-
ular, the insular cortices (IC), which are the key sensory integrative hubs that capture and compute distinct dimensions of
pain perception, have consistently displayed increased connectivity in several nociplastic pain conditions [3-6]. This is the
first study to investigate such objective neurobiological markers of nociplastic pain in PsA.
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Methods: PsA patients with active disease who fulfilled CASPAR criteria [7] were clinically characterised. Nociplastic pain
was assessed using the ACR 2011 FM Survey criteria [8] before undertaking a 6-minute functional MRI scan. Images were
acquired by a 3 Tesla, 32 channel phased array head coil using a T2*-weighted gradient-echo echo-planar imaging pulse
sequence. Functional MRI data were analyzed using the functional connectivity CONN toolbox, based on SPM12 and ran
on MATLAB R2019b. Bilateral subdivisions of the IC: anterior (ant), middle (mid) and posterior (post) IC, were our selected
regions of interest (ROI). ROI to whole brain functional connectivity was estimated for each patient followed by group level
multiple linear regression which correlated ROIs connectivity to our measure of nociplastic pain while correcting for age,
sex and multiple comparisons (FDR < 0.05). Pearson correlations were additionally conducted (Tab. 1). Clinical data were
analysed using simple descriptive statistics.

Results: 46 out of 50 patients enrolled, completed the functional MRI scan (mean age 49; 54% female; mean disease dura-
tion 7 years; mean ACR FM score 12.6 ±5.9; mean DAPSA 41.8 ±20). Of these, 41% fulfilled FM criteria. PsA patients with
higher FM scores displayed increased connectivity between: 1) right mid IC to left anterior prefrontal cortex (R = 0.54, p
≤ 0.001) and bilateral parahippocampal gyrus (right R = 0.56, p ≤ 0.001, left R = 0.62, p ≤ 0.001); 2) right post IC to right
thalamus (R = 0.62 p ≤ 0.001); 3) left post IC to right parahippocampal gyrus (R = 0.61, p ≤ 0.001) (Fig.1; Fig.2; Tab. 1).

Conclusion: For the first time, we report neurobiological evidence of nociplastic pain in PsA. Increased functional brain con-
nectivity between the mid-posterior IC (right more than left) and brain areas involved in sensory (thalamus), learning/affective
(parahippocampal gyrus), and cognitive (prefrontal cortex) pain modulation is demonstrated. PsA should be considered a
mixed-pain state. Rheumatologists should assess for nociplastic pain in PsA and adjust their management approach
accordingly.

Location and connectivity to right and left insula cortices in PsA patients with higher degree of nociplastic pain. PFC, Prefrontal Cortex.
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Pearson correlations between connectivity to Insula cortices and fibromyalgia score. RpIC - right posterior Insula cortex; RmidIC - right middle
Insula cortex; LpIC - left posterior Insula cortex; FDR – False Discovery Rate.
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Background/Purpose: There is limited data as to the frequency of spinal lesions on MRI in patients without MRI or radio-
graphic features typical of sacroiliac joint (SIJ) disease in axial spondyloarthritis (axSpA). This may inform to what degree
spine MRI might enhance the diagnostic information provided by SIJ MRI alone. We aimed to assess the frequency of MRI

Table 1. Frequency of Spinal MRI lesions According to an MRI SIJ scan Positive for AxSpA
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lesions of the spine in the ASAS-Classification Cohort according to the presence of MRI SIJ lesions typical of axSpA and/or
radiographic sacroiliitis according to the modified New York criteria (mNY+).

Methods: MRI spine lesions were recorded by 9 central readers in an eCRF that captures global assessment of the spine
(“Is the MRI consistent with axSpA: yes/no”) (yes=MRIglobal spine+) and detailed anatomical-based scoring of each disco-
vertebral unit plus lateral and posterior structures for bone marrow edema, fat lesions, erosion, and ankylosis, according

Table 2. Frequency of Spinal MRI lesions According to an MRI SIJ scan Positive for AxSpA and/or Presence/Absence of Radiographic Sacroiliitis
(mNY+)

Table 3. Frequency of Spinal MRI lesions in Cases with Negative MRI SIJ scan for AxSpA according to Presence/Absence of Clinical Diagnosis of
axSpA
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to ASAS standardized definitions for spinal lesions. Independently, readers globally assessed SIJ scans for active and/or
structural lesions typical of axSpA (MRIglobal SIJ+) . We compared the frequency of a positive MRIglobal spine+ and frequen-
cies of different types of spinal lesions according to the presence/absence of axSpA on global evaluation of SIJ MRI scans by
≥5 of 9 readers (MRIglobal SIJ+) and according to the presence/absence of mNY+ radiographic sacroiliitis using Fisher’s
exact test. Analysis was also stratified by rheumatologist clinical diagnosis.

Results: Among 51 cases with SIJ as well as spine MRI scans and radiographs of the SIJ,19 (37.3%) had a positive MRIglobal
SIJ+ scan, and 12 (23.5%) and 7 (13.7%) had a positive MRIglobal spine+ scan according to ≥2 and ≥5 reader agreement,
respectively. A positive MRIglobal spine+ scan occurred significantly more frequently in the presence of a positive MRIglobal SIJ+
scan (Table 1) and the presence of radiographic sacroiliitis but was also recorded in 4 of 32(12.5%) (≥2 readers) and 1 of
32(3.4%) (≥5 readers) cases that were negative for a MRIglobal SIJ- scan and x-ray negative (Table 2), all 4 cases being diag-
nosed with axSpA. Moreover, vertebral corner BME lesions, but not spinal structural lesions, were significantly more frequent
in cases that were negative for a MRIglobal SIJ- scan but had been clinically diagnosed as axSpA versus non-axSpA (Table 3).

Conclusion: Spinal lesions on MRI indicative of axSpA per majority central read occurred in about 3% of patients without
positive imaging in the SIJ on either MRI or radiography. Frequency of spinal vertebral corner BME lesions was significantly
higher in cases with negative SIJ imaging on either MRI or radiography but clinically diagnosed with axSpA.
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Background/Purpose: Previous studies of patients with axial spondyloarthritis (axSpA) have demonstrated that certain MRI
structural lesions in the sacroiliac joints (SIJ), notably erosions, has high specificity for axSpA. However, a recent study has
reported a progressive increase in MRI structural lesions in healthy individuals with increasing age, erosions being detected
in as many as 40% of those aged ≥401. If replicated in other cohorts, this could have a major impact on the diagnostic inter-
pretation of MRI lesions in the SIJ. We aimed to assess the impact of increasing age on the frequency of MRI lesions in the
SIJ in cohorts of healthy individuals without back pain and those diagnosed with non-specific back pain (NSBP).

Table 1. Number (%) of Healthy Individuals Without Back Pain and Non-Specific Back Pain Patients with MRI SIJ Lesions According to ASAS Def-
initions and Majority of Readers. *MRI cut-offs for positive MRI indicative of active lesion typical of axSpA †MRI cut-offs for positive MRI indicative of
structural lesion typical of axSpA

Table 2. Frequencies of active MRI lesions in the SIJ Recorded by 7 ASAS-MRI Central Readers According to Local Rheumatologist Diagnosis of
AxSpA or NSBP in Consecutive Patients presenting with Undiagnosed Back Pain in the ASAS Classification Cohort. *Based on majority reader
(≥4/7) agreement †Based on mean of 7 readers ††MRI cut-off for positive MRI indicative of active lesion typical of axSpA
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Methods: We assessed MRI SIJ lesions in 2 independent cohorts: A. 79 healthy volunteers (HV) and 87 with NSBP aged
≤49 years from the staffs of two university hospitals in Canada and Switzerland, the absence of back pain being confirmed
using the Nordic Questionnaire, B. 237 patients ≤45 years referred to a rheumatologist with undiagnosed back pain suspi-
cious of axSpA in the ASAS Classification Cohort (ASAS-CC), of whom 69 were diagnosed with NSBP. MRI lesions were
assessed on an online interface and recorded in SIJ quadrants or halves of consecutive semicoronal slices through the
SIJ. Lesions were ascertained by 5 central readers for cohort A and 7 central readers for cohort B according to standardized
lesion definitions (CANDEN for cohort A and ASAS definitions for cohort B) and the results analyzed according to age cate-
gories and recently reported, data-driven, MRI cut-offs for a positive MRI indicative of inflammatory or structural lesions typ-
ical of axSpA (SIJ+/MRIstructure or SIJ+/MRIinflammation)

2.

Results: In cohort A (Table 1), the frequencies of BME lesions were higher for HV in the oldest age category (40-49 years),
although a progressive increase for NSBP with increasing age was not evident. Only 3/79 (3.8%) of HV and 4/87 (4.6%) of
NSBP had BME in ≥4 SIJ quadrants, the cut-off denoting SIJ+/MRIinflammation. Only 3/79 (3.8%) of HV and 5/87 (5.7%) of
NSBP had an erosion in ≥1 SIJ quadrant by majority of readers. None of HV and only 2/87 (2.3%) of NSBP had erosion in
≥2 consecutive slices and/or ≥3 SIJ quadrants, the cut-offs denoting SIJ+/MRIstructure. More fat lesions were noted in NSBP
than HV but a progressive increase with age was not evident. In cohort B (ASAS-CC), similar frequencies for active and
structural lesions were noted in cases with NSBP to cohort A (Tables 2 and 3) and a progressive increase with age was
not evident. Moreover, there was not a single case with a SIJ+/MRIstructure in the higher age categories and the finding of ero-
sion was equally discriminatory between axSpA and NSBP, irrespective of age category.

Conclusion: Data from HV and NSBP controls does not indicate progressive increases in MRI structural lesions in the SIJ
with increasing age when standardized definitions for reporting axSpA lesions are adopted. MRI cut-offs for a positive MRI
indicative of active or structural MRI lesions typical of axSpA discriminate equally well between axSpA and NSBP across
age categories.Ref 1. Renson et al. Arthritis Rheumatol 2022 doi.org/10.1002/art.42145. 2. Maksymowych et al. Rheumatol
2021;60:4778–4789

Table 3. Frequencies of structural MRI lesions in the SIJ Recorded by 7 ASAS-MRI Central Readers According to Local Rheumatologist Diagnosis
of AxSpA or NSBP in Consecutive Patients presenting with Undiagnosed Back Pain in the ASAS Classification Cohort. *Based on majority reader
(≥4/7) agreement. †Based on mean of 7 readers #MRI cut-offs for positive MRI indicative of structural lesion typical of axSpA

4494



Disclosure: U. Weber, None; S. Pedersen, Novartis, AbbVie/Abbott, UCB, Pfizer, Merck/MSD;M. Østergaard, Abb-
Vie/Abbott, Amgen, Bristol-Myers Squibb(BMS), Celgene, Eli Lilly, Janssen, Gilead, Novartis, Pfizer, UCB;
P. Machado, AbbVie/Abbott, Eli Lilly, UCB, Novartis, Orphazyme, Galapagos; X. Baraliakos, AbbVie, Lilly, Galapagos,
MSD, Novartis, Pfizer, UCB, Bristol-Myers Squibb, Janssen, Roche, Sandoz, Sanofi; R. Lambert, Calyx, CARE Arthri-
tis, Image Analysis Group; W. Maksymowych, AbbVie, Boehringer-Ingelheim, Celgene, Eli Lilly, Galapagos, Janssen,
Novartis, Pfizer, UCB, CARE Arthritis Limited.

Abstract Number: 2259

Complete Resolution of Inflammation on MRI Is Associated with a Better
Clinical Response over Time in Patients with Early Axial Spondyloarthritis

valeria Rios-Rodriguez1, Murat Torgutalp2, Christian Althoff3, Hildrun Haibel2, Kay-Geert Hermann2, Fabian Proft4,
Mikhail Protopopov5, Judith Rademacher5, Joachim Sieper2 and Denis Poddubnyy4, 1Charité-Universitätsmedizin
Berlin, Berlin, Germany, 2Charité - Universitätsmedizin, Berlin, Berlin, Germany, 3Helios Klinikum Emil von Behring,
Berlin, Germany, 4Department of Gastroenterology, Infectious Diseases and Rheumatology, Charité –
Universitätsmedizin Berlin, Berlin, Germany, 5Charité Universitätsmedizin Berlin, Berlin, Germany

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: Abstracts: Spondyloarthritis Including PsA – Diagnosis, Manifestations, and Outcomes II: Imaging
Session Type: Abstract Session
Session Time: 4:30PM–6:00PM

Background/Purpose:Magnetic resonance imaging (MRI) of the spine and sacroiliac joints (SIJ) are important tools for the
diagnosis of axial SpA and the presence of inflammation at baseline is associated with a better treatment response. How-
ever, data on the relevance of the complete resolution of inflammation / the presence of residual inflammation for a clinical
response over time is missing. The purpose of the study was to evaluate whether the presence of residual inflammation in

Table. The association between MRI osteitis score in SIJ and spine at week 24 and clinical disease activity at week 48 in patients with early axial
spondyloarthritis. Each model in the multivariable regression analysis was adjusted for age, sex, symptom duration and HLA-B27 positivity.
ASDAS, ankylosing spondylitis disease activity score; ASDAS ID, ASDAS inactive disease; ASDAS LDA, ASDAS low disease activity; MRI, mag-
netic resonance imaging; SIJ, sacroiliac joints; w24, week 24; w48, week 48.
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MRI of SIJ and spine after 6 months of treatment is associated with clinical response after 12 months in patients with early
axial SpA.

Methods: In the ESTHER study, a total of 76 patients with early axial SpA with a symptom duration less than 5 years, and
with active inflammation on MRI in the spine and/or SIJ at baseline were randomized to be treated with etanercept (n=40)
or sulfasalazine (n=36) for 12 months.

Clinical and laboratory assessments included C-reactive protein (CRP), Bath Ankylosing Spondylitis Disease Activity Index
(BASDAI), and Ankylosing Spondylitis Disease Activity Score (ASDAS). MRI of spine and SIJ were performed at weeks
0, 24, and 48; and were scored by two radiologists, who were blinded for all clinical data including treatment and time point,
according to the Berlin scoring system. The final osteitis score for the SIJ and for the spine was calculated as the mean score
of both readers. A multivariable regression analysis was performed to determine the effect of residual inflammation in MRI of
SIJ and spine at week 24 for the ASDAS score and for the achievement of ASDAS low disease activity (LDA, < 2.1) and
ASDAS inactive disease (ID, < 1.3) at week 48.

Results: A total of 67 patients with axial SpA were included for the analysis based on availability of MRIs at baseline and
Week 48. The characteristics of patients included for this analysis were similar to the whole group of ESTHER study. SIJ
and spine osteitis score on MRI at baseline (mean±SD) was 6.9±6.1 and 1.5±2.5, respectively. In the multivariable regres-
sion analysis, the presence of inflammation on MRI of SIJ at week 24 was associated with a higher ASDAS score at week
48 and lower odds of achieving ASDAS LDA and ASDAS ID at week 48 (Table). Complete resolution of inflammation in the
SIJ at week 24 (Osteitis SIJ score=0) was associated, however, with higher odds of achieving ASDAS LDA at week 48:
OR=14.09, (95%CI 1.15;172.23). This effect was less obvious for inflammation in the spine.

Conclusion: Resolution of inflammation on MRI of SIJ after 6 months of treatment is associated with a better clinical out-
come in terms of achieving ASDAS ID and LDA over time in patients with early axial SpA. This data underlines the importance
of complete inflammation control for a better clinical outcome in axSpA.

Disclosure: v. Rios-Rodriguez, Falk, AbbVie/Abbott; M. Torgutalp, UCB, AbbVie/Abbott; C. Althoff, None;
H. Haibel, Boehringer-Ingelheim, Janssen, Merck/MSD, Novartis, Roche, Sobi, Pfizer, AbbVie/Abbott; K. Hermann,
None; F. Proft, AbbVie/Abbott, Amgen, Bristol-Myers Squibb(BMS), Celgene, Eli Lilly, Janssen, Merck/MSD, Novartis,
Pfizer, Roche, UCB; M. Protopopov, None; J. Rademacher, Novartis, UCB; J. Sieper, AbbVie/Abbott, Novartis, Eli
Lilly, Merck/MSD, UCB, Janssen, Pfizer, Roche;D. Poddubnyy, AbbVie, Biocad, Bristol-Myers Squibb, Eli Lilly, Gilead,
GlaxoSmithKline, MSD, Moonlake, Novartis, Pfizer, Samsung-Bioepis, UCB.
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Background/Purpose: Osteoarthritis (OA) is the most common form of arthritis, affecting over 32.5 million US adults and
characterized by pain, stiffness, swelling and functional disability. Currently, we have limited treatment option for effective
OA pain management. Vagal nerve stimulation (VNS), FDA approved for treatment of epilepsy and depression, is an attrac-
tive treatment for OA pain as it activates a cholinergic anti-inflammatory pathway, driving the production of acetylcholine
(Ach) in nerves and non-neuronal cells, and provides a strong systemic anti-inflammatory effect that reduces synovial inflam-
mation and joint pain in mouse models of rheumatoid arthritis. We hypothesized that transcutaneous-VNS (tVNS) via tragus
of the ear would reduce knee pain induced by surgical destabilizing of the medial meniscus (DMM) in mice.

Methods: At 16 weeks of age, DMM surgery was performed on one knee in both male (n=20) and female (n=19) C57BL6/J
mice. Four weeks after DMM surgery, mice were randomly assigned to 10 minutes of tVNS treatment (VNS group) and
10 minutes of sham-VNS treatment with device attached to tragus but not turned on (SHAM group) for 5 days per week for
8 weeks. Pressure algometry and dynamic weight-bearing pain behavior were measured at 4, 8, and 12 weeks post-surgery.
Knee joints for histologic OARSI grading and serum for multiplex cytokine analysis were collected at 12 weeks post-surgery.

Results: Compared to SHAM-VNS, tVNS improved algometer-induced pain at 4 weeks and weight-bearing at 8 weeks in
female mice. Compared to SHAM-VNS, weight-bearing improvement was seen at 4 weeks in tVNS treated male mice. Com-
pared to SHAM-VNS, tVNS-treated females had significantly lower levels of IFNγ (6.06 ±3.44 vs 2.53 ±1.41, p = 0.02), IL-5
(4.55 ± 2.43 vs 2.51 ± 0.96, p = 0.04), and IL-9 (8.16 ± 5.29 vs 2.58 ± 2.72, p = 0.008). Compared to SHAM-VNS, tVNS
treated male mice had significantly decreased GM-CSF (26.46 ± 14.65 vs 12.55 ± 4.93, p = 0.037) and IL-2 (13.16 ± 29.21
vs 1.24 ± 0.52, p = 0.007); whereas MIP-1β (89.18 ± 43.02 vs 136.34 ± 90.18, p = 0.035) and IL-4 (2.90 ± 5.65 vs 4.36
± 6.62, p-0.017) were significantly increased. Histological analysis of the knee is being investigated.

Conclusion:Our study indicates that tVNS improves pain in male and female mice after DMM surgery and suggests a role of
IFN-γ, IL-5, IL-9, GM-CSF, IL-2, MIP-1β, and IL-4 in OA pain. tVNS may be a promising non-invasive treatment for OA pain.

Disclosure: S. Yadav, None;M. Niewiadomska, None; L. Morris, None; T. Conner, None; J. Lumry, None; S. South,
None; E. Prinz, None; M. Jeffries, None; T. Griffin, None; S. Stavrakis, None; M. Humphrey, None.
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Background/Purpose: Osteoarthritis (OA) is a leading cause of chronic pain worldwide. Currently available pain-alleviating
therapies are often inadequate and associated with serious adverse effects, resulting in a major unmet need for effective
analgesics in OA. To discover new analgesic targets, we performed single cell RNA-sequencing (scRNA-seq) of lumbar dor-
sal root ganglia (DRG) in a mouse model of OA, induced by destabilization of the medial meniscus (DMM). We focused on
druggable targets in both neuronal and non-neuronal DRG cells. For non-neuronal cells, we focused on macrophages,
because we have previously shown that DRG macrophages are involved in chronic pain in this model.

Methods: scRNA-seq was performed on L3-L5 DRGs (containing cell bodies from knee afferents) from naïve mice, or from
mice 8 weeks after DMM. Partial meniscectomy (PMX) or sham surgery was performed in 10-week old male and female
mice (n=3/group), and ipsilateral L4 DRG were collected 12 weeks later. Macrophage numbers were assessed by immuno-
fluorescent staining for F4/80. Gpr34 was assessed by RNA in situ hybridization (ISH) using RNAscope. For mouse DRG,
Adgre1and Gpr34 probes were used. Human DRG were removed postmortem from a male (age 82) and female (age 86)
donor and flash frozen. RNA ISH was performed using GPR34 and CD14 probes. Spatial gene expression was performed
using the 10X Genomics Visium platform. Protein expression of GPR34 and GPR150 was confirmed in purified protein
extracted from 4 human DRGs (2 male, 2 female) using RayBiotech L4000 glass slide protein array.

Results: scRNAseq revealed a number of druggable candidates in the DRG of mice 8 weeks post DMM. Of these targets,
we identified the rhodopsin class GPCR, Gpr34, which is expressed by macrophages and microglia, as well as Gpr150
expressed by nociceptors. Mice of both sexes developed joint damage by 12 weeks post PMX, as described. We observed
an increase in the number of F4/80+ cells in DRGs after PMX, compared to sham controls. We confirmed the expression of
Gpr34 specifically by Adgre1+ (F4/80) cells by RNAscope in both sham and PMX. When assessing the expression level of
Gpr34 by Adgre1+ cells, we noted a significant increase in expression in DRG macrophages after PMX compared to sham
controls. In human DRGs, both male and female, we confirmed that macrophages (CD14+ cells) express GPR34 and both
GPR34 andGPR150 gene expression was confirmed and visualized in human DRGs using spatial gene expression technol-
ogy. Finally, GPR34 and GPR150 protein were highly expressed in human DRGs.

Conclusion:We identified two GPCRs as targets in the DRG: Gpr34 as a macrophage target and Gpr150 as a neuronal tar-
get. We have shown that the number of DRG macrophages is increased in an experimental model of OA (PMX), and that
Gpr34 is specifically expressed by DRG macrophages. Since these are druggable targets, our findings open new avenues
for exploring the effect of targeting either non-neuronal cells (macrophages expressing GPR34) or neuronal cells (GRP150)
in models of OA pain. Furthermore, we found both receptors to be highly expressed in human DRGs, providing further sup-
port that these receptors should be explored as putative targets.

Disclosure: M. Wood, None; T. Geraghty, None; D. Thomas, None; A. Obeidat, None; J. Li, None; R. Miller, None;
R. Miller, None; A. Malfait, None.
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Background/Purpose: Osteoarthritis (OA) and rheumatoid arthritis (RA) decrease quality of life due to joint destruction,
pain, and decreased function. Multiple joint osteoarthritis (MJOA) can occur in up to 50% of OA cases. The high incidence
of MJOA motivates the development of systemic therapies. Although there are successful therapies for RA treatment, many
patients do not benefit from them and they can cause systemic side effects. In OA/RA, matrix metalloproteinases (MMPs)
drive joint degeneration. Small molecule MMP inhibitors were tested clinically, but were dose limited by toxicities caused
by lack of MMP selectivity. Short-interfering RNA (siRNA) therapies can be designed to silence “undruggable targets” but
are limited due to significant biological barriers such as extra-hepatic targeting. Albumin-based drug delivery is promising
due to its high half-life, recycling ability, and its accumulation in diseased joints. Herein, we characterize a chemically stabi-
lized MMP13 siRNA conjugate, siMMP13< (EG18L)2, which spontaneously binds albumin ’in situ’.

Methods: The siRNA was synthesized with alternating 2 0 -OMe and 20 -F ribosugar modifications to stabilize against endonu-
cleases and phosphorothiate linkages on the backbone to block exonucleases. For albumin-binding abilities, a splitter phos-
phoramidite (< ) (to allow for diacyl addition i.e., 2 lipid tails) at the 50 end of the sense strand was added followed by 3 repeats
of a hexa-ethylene glycol (EG6) phosphoramidite. Thus, 18 EGs were added prior to each eighteen-carbon (C18) acyl (2x, L2
nomenclature). A Cy5 phosphoramidite was used in fluorescence tracking experiments. An overload-induced osteoarthritis
mouse model (9N, 250 cycles, 3x/week) and the K/BxN serum transfer arthritis (STA) mouse model were used for OA and
RA studies, respectively.

Results: RNA stabilization chemistries increased serum/synovial fluid stability, while maintaining potent MMP13 silencing.
Albumin-binding dye Evan’s Blue and fluorescent albumin accumulated more in OA knees/K/BxN hindpaws than healthy
knees/hindpaws. siMMP13< (EG18L)2 showed preferential delivery to OA knees/K/BxN hindpaws over healthy knees/
hindpaws and demonstrated greater pharmacokinetics than non-end-modified siRNA and cholesterol-conjugated siRNA
(Figures 1 and 2). In the K/BxN model, siMMP13< (EG18L)2 reached/treated multiple joints including forepaws, knees, and
hindpaws (Figure 3). Overall, siMMP13< (EG18L)2 treatment was safe, provided potent MMP13 mRNA/protein knockdown,

Figure 1. Effective Joint Delivery of siMMP13< (EG18L)2 in a Mechanical Overload Model of Osteoarthritis. A) Mechanical Overload Mouse Model
Protocol. B) Schematic of Albumin-hitchhiking Mechanism and Cy5 Fluorophore Placement. C) Ex-Vivo IVIS Fluorescence Imaging. D) Quantifica-
tion of Ex-Vivo Imaging.
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Figure 3. siMMP13< (EG18L)2 Treatment in the K/BxN Serum Transfer Arthritis Model. A) Hindpaw Clinical Scores. B) Ankle Width Change Mea-
surements. *200 uL intra-peritoneal injection of K/BxN serum was performed on day 0, injections of therapeutics (all dosed at 10 mg/kg) were per-
formed on day 2 after serum transfer. Clinical score: 0 = no swelling or erythema, 1 = slight swelling or erythema, 2 = moderate erythema and
swelling in multiple digits or entire paw, 3 = pronounced erythema and swelling of an entire paw.

Figure 2. Effective Multi-joint Delivery of siMMP13< (EG18L)2 in the K/BxN Serum Transfer Arthritis Model with Presence in Important Joint
Homeostatic Tissues. A) Ex-Vivo IVIS Fluorescence Imaging. B) Quantification of Ex-Vivo Imaging. C) Cryohistology of Hindpaw Tissues.
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provided joint pain benefits, reduced arthritis clinical score, reduced arthritis-related genes, provided joint protection, and
performed better than or equal to gold standard clinical controls.

Conclusion: This novel albumin-hitchhiking siRNA shows promise as a platform technology that can be readily adapted for
targeting of many rheumatic disease-driver genes. Furthermore, this siRNA technology is modular allowing potential for the
engineering of many other chemistries such as targeting moieties, etc. In these studies, siMMP13< (EG18L)2 provided to be
therapeutic in pre-clinical animal models of OA and RA, showing the importance of MMP13 in both degenerative and inflam-
matory arthritis.

Disclosure: J. Colazo, None; E. Hoogenboezem, None; F. Yu, None; V. Shah, None; J. Lo, None; H. Cho, None;
K. Hasty, None; L. Crofford, None; C. Duvall, None.
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Background/Purpose: Osteoarthritis (OA) represents the most common form of arthritis and is a major cause of morbidity
in the aging population. Post-traumatic OA (PTOA) is a form of OA that develops after a joint injury and in which the nature
and time of trauma is known. Studies have documented a robust inflammatory response in the immediate aftermath of joint
injury that sets in motion a sequence of events, resulting in eventual PTOA. This inflammatory response likely contributes to
chondrocyte death, impaired cartilage repair and PTOA. We have previously shown that intra-articular (IA) delivery of a nano-
particle (NP) comprising a peptide, p5RHH, complexed to siRNA suppressed NF-kB p65 expression and significantly miti-
gated early cartilage changes in a non-invasive joint injury model (Yan et al. Proc Natl Acad Sci USA. 2016 113:
E6199-E6208). We hypothesize that suppression of the inflammatory response combined with overexpression of an ana-
bolic factor to maintain cartilage homeostasis will mitigate pain and structural damage in a mouse model of PTOA.

Methods:We employed the amphipathic peptide p5RHH to form nanocomplexes, which have been proven safe and stable
for IA delivery of both siRNA and mRNA. Mice were challenged with unilateral destabilization of the medial meniscus (DMM)
to provide proof-of-concept that IA delivery of siRNA to knockdown NF-kB p65 (anti-inflammatory) combined with simulta-
neous delivery of mRNA to overexpress WNT16 (anabolic) will have additive effects compared to treatment with individual
agent. Comparisons between groups (≥ 3) were performed by one-way ANOVA followed by Bonferroni’s post-test.
P < 0.05 was considered significant.

Results: Preliminary data show that p5RHH-p65 siRNA nanotherapy mitigated early DMM changes at 4 weeks, as evi-
denced by a lower Modified Mankin score (figure 1). We next challenged groups of mice with DMM and treated them with
different NP combinations. IA treatment with a combination of p65 siRNA and WNT16 mRNA significantly reduced
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pressure-pain hyperalgesia in the DMM limb of both male and female mice when measured at 12 weeks post-destabilization
(figure 2).

Conclusion: IA drug delivery for OA treatment hold key benefits due to increased local drug availability and reduced sys-
temic bystander effects. However, these benefits are limited by rapid drug clearance from the joint space. We show that

Figure 1. Twelve weeks old male mice were subjected to DMM surgery on the left knee. NPs were administered IA (0.1 ug of scrambled siRNA or
NF-kB p65 siRNA) in a volume of 20 uL, 24 hours after surgery and then weekly thereafter (4 doses total). Mice were sacrificed at 4 weeks and
both knees were harvested and analyzed histologically. A representative image of Safranin-O/Fast green stained knee joint section is shown for
each treatment group. The right knee served as control. Treatment with NF-kB p65 siRNA NP mitigated cartilage fibrillation/clefts (arrow) and loss
of Safranin-O staining (*) in the DMM knee. Scale bar = 100 � m. *P < 0.05 by Student’s t test.

Figure 2. Twelve weeks old mice were subjected to DMM surgery on the left knee. NPs were administered IA with the indicated siRNA and mRNA
combination (0.1 ug each) in a volume of 20 uL, 24 hours after surgery and then on weeks 1, 2, 4, 6, 8, 10. Mice were subjected to SMALGO at
week 12 post-DMM. The pressure-pain hyperalgesia threshold (g) was obtained in DMM (red triangles) knee and contralateral non-surgery knee
(blue circle). *P < 0.05, **P < 0.01, ****P < 0.0001 by one-way ANOVA and Student’s t test.

4502



p5RHH-based delivery of anti-inflammatory and anabolic factors mitigates hyperalgesia, which has been shown to correlate
with structural joint damage. This nanotherapeutic approach promises to overcome IA clearance deficits to halt cartilage loss
and maintain cartilage homeostasis, translating to better long-term outcomes in PTOA treatment.

Disclosure: L. Springer, None; K. Collins, None; H. Yan, None; Y. Hu, None; F. Guilak, Cytex Therapeutics Inc.;
S. Wickline, Altamira Therapeutics; H. Pan, Altamira Therapeutics; C. Pham, None.
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Background/Purpose: Heterozygous gain-of-function mutations in STAT1 promote a complex disorder of immu-
ne dysregulation including chronic mucocutaneous candidiasis (CMC) and systemic autoimmunity. However, given wide-
spread expression of STAT1 in immune and non-immune lineages and engagement by multiple cytokine receptors, the
immune mechanisms driving breaks in immune tolerance in STAT1 GOF syndrome remain poorly understood.

Methods:We performed multiparameter immunophenotyping of peripheral blood mononuclear cells (PBMCs) from 8 pedi-
atric STAT1 GOF patients and 9 age-matched controls. Affected subjects were studied prior to treatment with JAK inhibi-
tors, allowing unique insight into the immune landscape of STAT1-driven immune dysregulation. In parallel, we generated
a novel murine knock-in strain allowing cell-intrinsic expression of a pathogenic human STAT1 GOF mutation.

Results: We performed deep immunophenotyping of pediatric STAT1 GOF patients and age-matched controls to identify
immune characteristics of STAT1-driven inflammation. Affected patients exhibited dysregulated CD4+ T cell and B cell acti-
vation which correlated with serum autoantibody titers. In the parallel murine model, Stat1 GOF transgenic mice, which
developed spontaneous humoral autoimmunity recapitulating the human phenotype. Despite clinical resemblance to human
regulatory T cell (Treg) deficiency (IPEX syndrome), Stat1GOF mice and humans exhibited normal Treg development and
function. Rather, STAT1 GOF autoimmunity was driven by dysregulated STAT1-dependent signals downstream of the type
1 and type 2 interferon (IFN) receptors. Surprisingly, autoimmunity in Stat1GOF mice lacking the type 1 IFN receptor (IFNAR)
was only partially ameliorated, whereas loss of type 2 IFN (IFN-γ) signals prevented disease. Strikingly, IFN-γR deletion abol-
ished the known increase in total STAT1 expression in STAT1 GOF syndrome resulting in normalization of
STAT1-dependent systemic inflammation. Since STAT1 regulates its own transcription, these findings highlight IFN-γ as
the critical driver of a feedforward inflammatory cascade in STAT1 GOF syndrome.

Conclusion: Human genetic variations resulting in immunodeficiency and/or the propensity for autoimmunity represent
“experiments of nature” that can advance our understanding of the human immune system and may inform the develop-
ment of targeted therapies for inflammatory disease. Our data provide new insights into the STAT1-dependent cellular
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mechanisms underlying both rare monogenic and more common polygenic autoimmune diseases, such as systemic lupus
erythematosus.

Disclosure: A. Largent, None; J. Buckner, Amgen, Bristol Myers Squibb, Gentiobio, Hot Spot Therapeutics, Janssen,
Pfizer, Novo Nordisk, Allen Institute for Immunology, Type 1 Diabetes TrialNet Study Group, La Jolla Institute, Okla-
homa Medical Research Foundation, Bristol Myers Squibb Immunology, Colton Center for Autoimmunity at Penn,
Board of Scientific Counsellors; D. Rawlings, None; S. Jackson, None.
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Background/Purpose: Neuropsychiatric (NP) involvement is common in systemic lupus erythematosus (SLE). Manifesta-
tions often include seizures and cognitive impairment but underlying etiology remains poorly understood. Brain Cytoplasmic
(BC) RNAs are regulatory RNAs that control neuronal protein synthesis in postsynaptic microdomains. Lack of BC RNAs at
neuronal synapses has been associated with seizures and cognitive impairment. The current study evaluates SLE autoanti-
bodies directed against BC RNAs (anti-BC abs) as a cause of seizures.

Methods: SLE anti-BC abs — BC RNA interactions and displacement of RNA transport factors were analyzed by electro-
phoretic mobility shift assays (EMSAs). Sera or purified IgG from SLE patients presenting with seizures were i.v. injected into
mice with a temporarily permeabilized blood-brain barrier. Seizure susceptibility and mortality of injected animals were
scored following auditory stimulation.

Results: BC RNA synapto-dendritic targeting relies on interactions with two RNA transport factors, hnRNP A2 and Purα.
We report that in human BC200 RNA, a guanosine-adenosine (GA) dendritic transport motif in the apical 5’ stem-loop
domain interacts with both RNA transport factors and directs delivery of the RNA to synapto-dendritic domains in neurons.
The same BC200 RNA GA motif is recognized by autoantibodies from a subset of patients with NPSLE, in particular those
with seizures. These autoantibodies quasi irreversibly displace both RNA transport factors from the BC200 RNA GA motif,
as a result causing intracellular mislocalization and synapto-dendritic lack of the RNA. The same autoantibodies were
detected in cerebrospinal fluid (CSF) from NPSLE patients as follows: present in serum but not in CSF, 5 patients; present
in both serum and CSF, 8 patients; present in CSF but not in serum, 3 patients; present in neither serum nor CSF, 5 patients;
total number of patients examined: 21. A strong temporal association was observed between clinical manifestations
(i.e. seizure activity) and SLE anti-BC RNA serum levels. To establish causality, naïve mice with a permeabilized blood-brain
barrier were injected with SLE anti-BC RNA autoantibodies purified from patients with seizures. Treated mice developed
severe seizure susceptibility with a 100% mortality. Seizure activity was completely averted when animals were injected
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with SLE anti-BC RNA autoantibodies neutralized with autoantigen (BC200 RNA or derivatives; Fisher’s exact test, P
< 0.0001).

Figure 1. SLE anti-BC abs: molecular – cellular mode of action. SLE anti-BC abs target transport-specifying DTEs in BC RNA (here represented by
rodent BC1 RNA) 5’ stem-loop domains (Scene 1), thereby preventing association of transport factor hnRNP A2 with such DTEs (which occurs
normally in the absence of SLE anti-BC abs; Scene 2). Dendritic delivery of BC RNAs (Scene 3) is thus compromised by SLE anti-BC abs. Lack
of BC RNAs at the synapse results in dysregulation of local translational control (Scene 4), causing synaptic hyperexcitability (due to unbalanced
and therefore excessive group I metabotropic glutamate receptor stimulation of local translation) and con¬sequential phenotypic alterations.

Table 1. Seizure susceptibility and mortality of wild-type mice injected with lupus or non-lupus sera or purified IgGs. Animals were subjected to
120-dB auditory stimulation for 15 min (or until death, if occurring earlier). Patient material is defined as follows. SLE sera/IgGs, sera/IgGs from
SLE patients with seizures; non-SLE sera/IgGs, sera/IgGs from patients with rheumatoid arthritis or multiple sclerosis, and from heathy
subjects. N, number of animals. Animals in the SLE sera/IgGs + decoys group were coinjected with sera/IgGs and BC200 decoys. Full-length
BC200 RNA and the BC200 5’ domain were used as BC200 decoys. Fisher’s exact test, P < 0.0001.

Figure 2. Anti-BC200 reactivities in SLE sera and CSF. Electrophoretic shift assay analysis was performed with patient sera and CSF. (A) Brooklyn
SLE patient S34 (m, age 24) was admitted with recurrent severe seizures in March 2020 (high anti-BC200 reactivity in serum). He reported back
after having been seizure-free for more than a year (low anti-BC200 reactivity in serum). (B) Nova Scotia NPSLE paired patient sera and CSF were
examined. Differential anti-BC200 CSF vs. serum reactivities were apparent as follows. In patient 2596, reactivity was robust in serum but absent
from CSF; in patients 2779, 416, and 2740, reactivity was robust in both serum and CSF (serum levels > CSF levels for patient 2779, CSF > serum
for patient 416, and serum � CSF for patient 2740); in patient 2591, reactivity was robust in CSF but absent from serum. Data shown represent
samples from 5 out of a total of 24 examined patients. Neuropsychiatric symptoms of these patients included acute confusion, psychosis, and
seizures.
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Conclusion: Seizures are a common but poorly understood clinical manifestation in NPSLE, and our work identifies SLE
anti-BC RNA autoantibody activity as a mechanistic cause. These data demonstrate potential utility of BC200 RNA decoys
for autoantibody-specific therapeutic interventions directed at SLE seizures.

Disclosure: H. Tiedge, None; I. MUSLIMOV, None; V. Berardi, None; S. Stephenson, None; E. Ginzler, Aurinia
Pharma; A. Askanase, AstraZeneca, GlaxoSmithKlein(GSK), Aurinia, Amgen, Pfizer, Idorsia, Eli Lilly, UCB, AbbVie/
Abbott, Janssen, Bristol-Myers Squibb(BMS); J. Hanly, None.
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Background/Purpose: In patients with active systemic lupus erythematosus (SLE), circulating platelets have an activated
phenotype characterized by the expression of P-selectin (CD62P). We have shown that in human SLE, platelets interact with
T regulatory cells and repress their immunosuppressive functions through a P-selectin/CD15s-dependent interaction (1).
We sought to investigate for other platelet/immune cell interaction and their potential relevance in SLE.

Methods: Patients with SLE responding to the 2019 ACR/EULAR criteria were recruited for blood sampling (n = 30). The
expression of CD15s (P-selectin ligand) was assessed on all circulating immune cell subset using flow cytometry. Platelet-
neutrophils aggregates were identified as (platelet) CD61+ (neutrophil) CD66b+ cells using flow cytometry on fresh blood

Figure 1: platelet/neutrophils aggregates are increased in systemic lupus and correlate with disease activity. Fresh blood was drawn from healthy
donors and SLE patients (n = 30), and flow cytometry was conducted. (A) Gating strategy for the platelet/neutrophils aggregates (gated on
CD66b+ cells). (B) Cumulative results for platelet/neutrophil aggregates. (C) Spearman correlation between platelet/neutrophil aggregates and
the SLE disease activity index (SLEDAI). Each point represents one patient and bars indicate S.D. *, p < 0.05; ***, p < 0.001 using one-way ANOVA
with Sidak’s correction.
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samples. Single-cell cytosolic calcium and ROS imaging was performed by incubating cell with either a fluorescent calcium
dye (cali-520), or a mitochondrial specific dye (MitoSox). Platelet-free plasma was isolated by two sequential centrifugations
(3500xg) of EDTA-anticoagulated blood and stored for subsequent evaluation of soluble P-selectin (using ELISA) and (plate-
let-derived) microparticular P-selectin using flow cytometry.

Results: Results: In healthy donors (HD) and patients with SLE, circulating neutrophils expressed significantly higher levels
of the P-selectin ligand CD15s compared to other immune subsets (p < 0.001), predicting platelet/neutrophil interactions. In
contrast to HD and patients with inactive SLE, patients with active SLE had significantly more circulating platelet-neutrophils
aggregates (p < 0.001; Fig. 1A-B), and these aggregates correlated with the SLEDAI (r = 0.59, p < 0.001; Fig. 1C). The
incubation of human neutrophils with recombinant P-selectin induced a strong intracellular calcium signaling which was
inhibited by an anti-PSGL1 antibody (blocking P-selectin/CD15s interaction) or with a Syk kinase inhibitor (Fig. 2A-B). Sim-
ilarly, P-selectin induced a mitochondrial ROS release in a CD15s- and Syk-dependent manner (Fig. 2C). Interestingly, incu-
bation of neutrophils with anti-dsDNA IgG and P-selectin induced mitochondrial depolarization, which was absent with
either stimulus alone. Soluble and platelet-derived microparticular P-selectin levels were significantly increased in patients
with active SLE compared to inactive patients or healthy donors (p < 0.05 and p < 0.001, respectively). In a longitudinal anal-
ysis of SLE patients, soluble and microparticular P-selectin levels closely followed clinical (SLEDAI) and biological (C3 levels)
markers of SLE disease activity.

Conclusion: P-selectin levels are increased in active SLE and follow hallmarks of the disease activity. P-selectin induces cal-
cium/mitochondrial ROS signaling in lupus neutrophils which are key players in SLE pathogenesis. We hypothesize that that
platelet-neutrophil interaction participate in SLE pathogenesis and that blocking these interaction may represent a target
in SLE.

Reference:1) Scherlinger M. et al. (2021), Science Translational Medicine, 13(600):eabi4994.

Disclosure: M. Scherlinger, Sandoz, Amgen, Nordic Pharma; P. Vacher, None; V. Guillotin, None; I. Douchet, None;
C. Richez, None; P. Blanco, None.

Figure 2: platelet-selectin induces a calcium release and mitochondrial reactive oxygen species production in neutrophils in a PSGL-1/Syk-
dependent manner. (A) Single-cell relative fluorescence using Cali-520 reflecting intracytoplasmic calcium concentration in healthy donors neutro-
phils stimulated with P-selectin (100ng/mL), with or without pre-incubation with anti-PSGL1 antibody or a Syk inhibitor. (B) Cumulative data of
(A) experiment, each point represents one cell and bars indicate S.D; ****, p<0.001 using one-way ANOVA with Sidak’s correction. (C) Single-cell
MitoSox fluorescence representing intracellular mitochondrial reactive oxygen species in healthy donors neutrophils stimulated with P-selectin
(100ng/mL), with or without pre-incubation with anti-PSGL1 antibody or a Syk inhibitor.
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Background/Purpose: Type 1 interferons (IFN-1) are major drivers of disease activity in systemic (SLE) and cutaneous
lupus erythematosus (CLE). Plasmacytoid dendritic cells (pDCs) are the major producers of IFN-1 during viral infection.
Therefore, pDCs have been hypothesized to be the primary IFN-1 producing cell in lupus. IFN-1 production by pDCs has
not been extensively studied due to reliance on interferon gene signatures as a proxy for IFN-1 levels as well as a reliance
on pDCs from healthy controls for in vitro studies. However, it has been known that pDCs are reduced in the circulation in
SLE and have also been more recently shown to have an exhausted phenotype, suggesting that pathogenic pDCs may
be located in the end organs.

A) IFNα+ Percent of Parent for cell types identified in CLE skin shown in order of descending absolute contribution of IFNα+ cell counts in CLE.
12.83% of pDCs are positive for IFNα. B) Composition of IFNα+ cells (absolute counts) across all aggregated CLE biopsies. C) Weighted (cell count
x MPI) IFNα expression. D) Weighted IFNβ expression. E) Weighted IFN � expression with myeloid lineage consisting of CD68 Mac, CD14+CD16+
Mac, and cDCs revealing dominant IFN-1 contribution from myeloid cells followed by keratinocytes.
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Methods: Well characterized CLE patients were recruited from a prospective database. We performed imaging mass
cytometry on archived treatment naïve CLE skin (n=48) and a subset were also used for mRNA in situ hybridization. Fresh
4mm punch biopsies (n=3) and blood (n=4) were obtained from CLE patients and healthy controls (n=3) for multiplexed flow
cytometry or cytometry by time of flight (CyTOF).

A) Representative images of mRNA in situ hybridization of IFN � and IFN � mRNA with markers for conventional dendritic cells (ITGAX) and plas-
macytoid dendritic cells (CLEC4C). No observable overlap of type 1 interferon mRNA and CLEC4C was seen. B) tSNE plot of PBMCs from a CLE
patient stained and acquired by CyTOF. Plasmacytoid dendritic cells, identified principally on CD123 expression, demonstrate little type 1 inter-
feron staining as well as activation of the STING pathway (a signaling molecule upstream of type 1 interferon transcription) on the Z axis.

Flow cytometry of leukocytes eluted from CLE skin demonstrating significantly fewer IFN � + plasmacytoid dendritic cells (pDCs) in cutaneous
lupus erythematosus (CLE) skin (Median 5.2%, p<0.0001) and peripheral blood mononuclear cells (PBMCs) (12.7%, p<0.0001) than healthy con-
trol PBMCs (37.9%). Abbreviations: cDC: classical dendritic cell; pDC: plasmacytoid dendritic cell; moDC: monocyte derived dendritic cell; cM:
classical monocyte; intM: intermediate monocyte; ncM: nonclassical monocyte; Mf: macrophage.
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Results: In lesional CLE skin, only 8.5% (IQR 0.0-22.22) of pDCs were IFNa+. Across all CLE biopsies, pDCs were the sec-
ond lowest contributor of absolute IFNα+ cells (Median 1; IQR 0-4.5), with B lymphocytes being the smallest contributor.
Classic dendritic cells (cDCs) and macrophages (M � ) were the largest relative and absolute contributors of IFNα in CLE.
For IFNβ, only 16.7% of pDCs were positive, compared to 60.7% of CD14+CD16+ M� . pDCs were also the second lowest
contributors of IFNβ+ cells (Median 1; IQR 0-7), with B lymphocytes again being the lowest. IFN-1 mRNA was detected in
ITGAX (CD11c) positive cDCs but we did not identify colocalization of pDC-specific gene, CLEC4C (BDCA2), and IFN-1
mRNA. Flow cytometry on leukocytes eluted from fresh lesional biopsies showed a median of 5.2% of pDCs were positive
for IFNα (IQR 3.85 – 9.64) which was significantly lower than the median of 37.9% of HC PBMC pDCs (34.5 – 39.8)
(p< 0.0001). In comparison, other leukocytes in CLE skin displayed greater positivity for IFNα such as CD4 T cells
(Median, IQR) (24.5%, 10.2 – 29), CD14+ cells (17.6%, 10.7 – 23.1), Classical Monocytes (CD14++CD16-) (11.4%, 10.2
– 20.2), Intermediate Monocytes (CD14++CD16+) (13.7%, 12.4 – 17.5), CD68+ Macrophages (24.6%, 10.9 – 32.4), M1
Macrophages (CD68+CD163-) (23.7%, 21.6 – 31.7), M2 Macrophages (CD68+CD163+) (35.9%, 26.4 – 40.7), and
CD16+ cells (25.7%, 20.4 – 29.5). Further verification using a Z-axis overlay of intracellular markers on tSNE plots of immune
cell clusters identified by CyTOF confirmed low expression of IFN-1and the interferogenic pathway, phosphorylated stimula-
tor of interferon genes (pSTING), in the pDCs.

Conclusion: Taken together, these findings suggest pDCs may not play the central role in CLE as major IFN-1 producers
and myeloid cells are larger contributors of IFN-1 in numbers and as a percent. pDCs may have a pathogenic role in CLE
through IFN-1-independent mechanisms.

Disclosure: T. Vazquez, None; N. Kodali, None; D. Diaz, None; J. Patel, None; E. Keyes, None; G. Sprow, None;
M. Sharma, None; M. Ogawa-Momohara, None; M. Grinnell, None; J. Dan, None; V. Werth, GlaxoSmithKline,
CLASI.
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Background/Purpose: Long-term anticoagulation is the standard of care for antiphospholipid syndrome (APS) patients
with macrovascular thrombosis. However, in daily practice, long-term anticoagulation may not be initiated, or eventually
withdrawn for various reasons. This study aimed to describe the characteristics of non-anticoagulated thrombotic APS
(TAPS) patients, and to analyze their risk of thrombosis recurrence in comparison to TAPS patients on long-term
anticoagulation.
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Methods: A web-based data capturing system is used to store patient demographics and relevant clinical and laboratory
information. Patients are prospectively followed every 12±3 months and the occurrence of all new thrombotic events are
recorded. Inclusion criteria of this prospective, observational, multicenter, case-control study of APS ACTION Registry anal-
ysis were: i) APS classification based on to the Updated Sapporo Criteria; ii) aged 18 or older; and iii) history of TAPS with at
least one macrovascular thrombotic event. Cases were all TAPS patients not on long-term anticoagulation at the registry
entry. For each case, control patients on long-term anticoagulation were included, matched based on gender, age
(±5 years), type of previous thrombosis (arterial vs venous), date of registry entry (±1 year), and associated autoimmune dis-
ease. Statistical analyses included logistic mixed regression model for comparisons between groups, and a survival analysis
using Kaplan-Meier curves and log-Rank test.

Results: As of May 2022, 662 TAPS patients were included in the registry. Ninety-one (14%) patients were not on anticoagu-
lation at registry entry; 42/91 (46%) never received anticoagulation, while 49/91 (55%) had anticoagulation withdrawn before
registry entry. Reasons for not receiving anticoagulation were known in 31 patients: provoked thrombosis with major transient
risk factor (n=9), incidental finding (n=3), delayed APS diagnosis (n=4), thrombocytopenia (n=6), major hemorrhage (n=2), iso-
lated retinal thrombosis (n=4), and patient’s decision (n=3). We identified 144 matched-controls for 86 of the 91 not-
anticoagulated patients (cases). Demographical and clinical characteristics of two groups were similar at registry entry except
cases had a higher frequency of chronic renal disease, lower mean BMI, and were more likely to receive antiplatelet therapy.
During the prospective follow-up, six cases and four controls had at least one thrombosis; the relapse rates (cases vs controls)
were 4% vs zero and 8.4% vs 3.2% at 2-year and 5-year follow-up, respectively. Despite a trend, the thrombosis-free survival
did not differ significantly between cases and controls: hazard ratio 0.324 95%CI (0.09; 1.16) p=0.084.

Conclusion: Fourteen percent of thrombotic APS patients included in this international registry were not on long-term anti-
coagulation at recruitment, while the majority of these patients received an anti-platelet agent. Recurrent thrombosis risk in
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these non-anticoagulated patients only showed a trend towards being increased, compared to matched anticoagulated
controls, supporting the urgent need for risk-stratified secondary thrombosis prevention trials in APS.

Disclosure: C. Yelnik, None; Z. Erton, None; E. Drumez, None; D. Cheildze, None; D. Castro Oliveira de Andrade,
None; A. Clarke, AstraZeneca, Bristol Myers Squibb (BMS), GlaxoSmithKline (GSK);M. Tektonidou, None; V. Pengo,
None; S. Sciascia, None; A. Ugarte, None; H. Belmont, None; M. Aguirre, None; P. fortin, None; m. gerosa, None;
F. Signorelli, None; T. Atsumi, Alexion, Chugai Pharmaceutical, Daiichi Sankyo, Mitsubishi Tanabe Pharma, Otsuka
Pharmaceutical, Pfizer, Teijin Pharma, AbbVie, Bristol-Myers Squibb (BMS), Eisai, Eli Lilly Japan, Kyowa Kirin, Novartis,
Taiho Pharmaceutical, Takeda Pharmaceutical, UCB Pharma, AstraZeneca, Medical and Biological Laboratories,
Boehringer-Ingelheim, Ono Pharmaceutical, Gilead Sciences, Inc., Astellas Pharma; Z. Zhang, None; H. Cohen,
UCB Biopharmna, Springer, Roche; D. Branch, None; D. Wahl, None; L. Andreoli, GlaxoSmithKlein(GSK), Janssen,
Novartis, UCB, Werfen; E. Rodriguez Almaraz, None; M. Petri, Exagen, AstraZeneca, Alexion, Amgen, AnaptysBio,
Argenx, Aurinia, Biogen, Caribou Biosciences, CVS Health, EMD Serono, Eli Lilly, Emergent Biosolutions, GlaxoS-
mithKline (GSK), IQVIA, Janssen, Kira Pharmaceuticals, MedShr, Sanofi, SinoMab, Thermofisher, BPR Scientific Advi-
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Werfen/Inova, Novartis; R. Willis, None; M. Bertolaccini, UCB Biopharma SRL; R. Roubey, None; D. Erkan, None;
o. On Behalf Of APS ACTION, None.
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Background/Purpose: The release of neutrophil extracellular traps (NETs) by hyperactive neutrophils plays a role in the
thromboinflammatory phenotype of APS. Previous work has demonstrated that some patients with APS have autoanti-
bodies targeting NETs, which impair NET clearance and potentially activate complement. Here, we aimed to elucidate the
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presence, clinical associations, and antigen specificities of anti-NET antibodies in a large, ethnically diverse cohort of anti-
phospholipid antibody (aPL)-positive patients who did not have lupus.

Methods: Levels of anti-NET IgG/IgM were determined in sera of 308 patients with primary APS and 81 patients who were
aPL positive but without “criteria” APS manifestations or other systemic autoimmune disease diagnosis. A positive cut-off
for anti-NET level was established at the 99th percentile optical density of healthy-control samples. Multivariate logistic
regression with best variable model selection was used to determine clinical associations. For a subset of patients
(n=214), we profiled autoantibodies with a microarray platform that included 120 potential autoantigens (66 associated with
NETs based on literature mining).

Results: We found elevated levels of anti-NET IgG or IgM in 45% of aPL-positive patients, whether they met criteria for pri-
mary APS or not (Figure 1A-B). There was a strong relationship between anti-NET IgG and anti-NET IgM (r=0.52,
p< 0.0001). High anti-NET antibody levels correlated with a circulating marker of NETs, myeloperoxidase (MPO)-DNA com-
plexes (IgG r=0.12, p=0.02; IgM r=0.16, p=0.001). Anti-NET activity also demonstrated a positive correlation with levels of
traditional aPL (anti-beta-2 glycoprotein I IgG: r=0.21, p< 0.0001) and anticardiolipin IgG: r=0.19, p=0.0001). When consid-
ering clinical manifestations among aPL-positive patients, positive anti-NET IgG was strongly associated with brain white
matter changes after adjusting for demographic variables and criteria aPL profiles (OR=11, 95% CI 1.9 to 62), but not with
other aPL-related manifestations. By immunofluorescence microscopy, we determined that high anti-NET sera more effi-
ciently deposited complement C3d on NETs. In pursuit of the antigen specificity of anti-NET antibodies, 214 samples were
analyzed by autoantibody microarray. Anti-NET IgG positivity significantly associated with the following antigens:
citrullinated-histone H1 and H4, MPO-DNA complexes, nucleosomes, centromere protein A (a histone H3 variant), heparan
sulfate proteoglycan, laminin, and collagen VI. Meanwhile, anti-NET IgM positivity associated with the following: single-
stranded DNA, double-stranded DNA, and proliferating cell nuclear antigen.

Conclusion: In summary, these data reveal high levels of anti-NET antibodies in 45% of aPL-positive patients wherein they
potentially activate the complement cascade and contribute to white matter changes. While anti-NET IgMmay especially tar-
get DNA in NETs, anti-NET IgG appear more likely to target protein antigens.

Figure 1. A-B, Anti-NET IgG and IgM were measured in the indicated groups; no patients in this cohort had lupus. As compared with healthy con-
trols, high levels of anti-NET IgG and IgM were found in aPL-positive patients with no criteria manifestations (“aPL positive”), thrombotic manifes-
tations, or obstetric manifestations. Levels of anti-NET IgG and IgM at 450-nm optical density (OD) were compared to Control by Kruskal–Wallis
test corrected for multiple comparisons by Dunn’s method; *p<0.05, **p<0.01, and ****p<0.0001. Horizontal black lines indicate medians and
dashed lines indicate 99th percentile cut-offs.
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Background/Purpose: The endothelium is a major target of pathogenic antiphospholipid antibodies (aPL) found in patients
with antiphospholipid syndrome (APS). It is well established that aPL promote a thrombo-inflammatory state in endothelial
cells and immune cells. More recently, altered immune cell metabolism and mitochondrial function were reported to contrib-
ute to pathology. It is not known if these mechanisms are affected in endothelium. Here, we examine how aPL impact endo-
thelial metabolism and mitochondrial function using ex vivo blood-derived endothelial colony forming cells (ECFC) from
patients with APS.

Methods: ECFC were isolated from peripheral blood mononuclear cells (PBMC) obtained from IgG aPL positive patients
with thrombotic APS and healthy controls (HC). Experiments were performed at passage 4-5 (n=10-12 per group). Protein
expression was assessed by immunoblot, respiratory and glycolytic measurements with Agilent extracellular flux assays
(Seahorse), and mitochondrial network analysis by cytochrome c immunofluorescence using confocal microscopy. Non-
parametric Mann-Whitney and Spearman’s data analysis was performed.

Results: Colony number per 107 PBMC, days from PBMC seeding to first colony appearance and days to initial passage
(from P0 to P1) were similar between patient and control ECFC. Diminished basal mitochondrial respiration and OXPHOS-
linked ATP production (oxygen consumption rate, p< 0.05) in APS ECFC indicated mitochondrial dysfunction. Tendency
towards a glycolytic phenotype was also evident. Reduced mitochondrial function and elevated glycolysis were more prom-
inent in ECFC isolated from patients with a history of cardiovascular events (n=8 with stroke or myocardial infarction; n=4
without) and from patients not receiving hydroxychloroquine (HCQ, n=6 on HCQ and n=6 not on HCQ). OXPHOS immuno-
blot analysis correlated with basal respiration measurements (r=0.7, p=0.04). Concomitantly, we observed suppressed
mitochondrial MnSOD expression along with reduced mitochondrial footprint and increased fragmentation of the endothelial
mitochondrial network in APS versus HC ECFC consistent with mitochondrial stress.
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Conclusion: Perturbed mitochondrial energy homeostasis and increased glycolysis are pronounced in APS patient derived
ECFC, signifying pathological metabolic reprogramming. Given the importance of mitochondria in endothelial homeostasis,
dysfunctional mitochondria may contribute to the pro-coagulant and inflammatory features of endotheliopathy in APS.
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Background/Purpose: While thrombosis and pregnancy loss are the best-known features of APS, many patients also
exhibit “non-criteria” manifestations such as thrombocytopenia and heart valve damage. Clinically actionable biomarkers
that identify patients at risk for non-criteria manifestations are unavailable. Recent studies suggest that neutrophils and neu-
trophil extracellular traps (NETs) contribute to APS thromboinflammation and may play a role in some non-criteria manifes-
tations. Calprotectin is a heterodimer of the alarmins S100A8 and S100A9 that is abundant in the neutrophil cytoplasm and,
therefore, reliably released upon NETosis. Unlike other biomarkers of NETosis, calprotectin can be measured with widely
available immunoassays. We aimed to evaluate the clinical associations and potential mechanistic role of calprotectin in anti-
phospholipid antibodies (aPL)-positive patients.

Methods: 237 patients were included: 113 patients with primary APS, 34 with secondary (SLE-associated) APS, 41 aPL-
positive but without criteria APS manifestations, 38 with SLE without any aPL, and 11 with unprovoked venous thrombosis
without any aPL. Levels of circulating calprotectin were determined in plasma by the QUANTA Flash chemiluminescent
assay (Werfen). A viability dye-based platelet assay was used to assess the potential impact of calprotectin on platelet
apoptosis.

Results: Elevated levels of calprotectin were detected in patients with primary and secondary APS, as well as in aPL-positive
patients who lacked criteria manifestations (Fig 1A). While high levels were also observed in patients with SLE, calprotectin
was not elevated in patients with unprovoked venous thrombosis without any aPL. After adjusting for age and sex, high cal-
protectin levels were associated with absolute neutrophil count (r=0.41, p< 0.001) and another biomarker of NETs,
myeloperoxidase-DNA complexes (r=0.22, p=0.011). Levels of circulating calprotectin also tracked with CRP (r=0.41,
p< 0.001) and urine protein/creatine ratio (r=0.25, p=0.006); there was a negative correlation with platelet count (r=-0.16,
p=0.028). When all 188 aPL-positive patients (including those with APS) were analyzed by multivariate logistic regression,
positive calprotectin was associated with brain white matter changes (OR=2.93, 95% CI 1.24-6.92) and thrombocytopenia
(OR=11.23, 95% CI 1.28-98.44) (Fig 1B). Mechanistically, recombinant calprotectin triggered platelet apoptosis in a dose-
dependent fashion (Fig 2).

4516



Conclusion: In summary, these data reveal high calprotectin levels in roughly one-third of aPL-positive patients. High cal-
protectin associates with increased NETosis, inflammation as measured by CRP, and proteinuria. Moreover, positive testing

Figure 1: Calprotectin in APS plasma. A, Levels of calprotectin were measured in the indicated groups and compared with healthy controls by
Kruskal-Wallis test corrected for multiple comparisons by Dunn’s method; *p<0.05, **p<0.01, ****p<0.0001, ns=not significant. B, Calprotectin
was determined to be positive based on manufacturer’s threshold. Non-criteria manifestations of APS were assessed by multivariate logistic
regression adjusted for age and sex. OR=Odds ratio.

Figure 2: Induction of platelet apoptosis by calprotectin. Donor platelets were treated with recombinant calprotectin at the concentrations indi-
cated. After 2 hours incubation, a platelet specific viability dye (calcein-AM) was used to determine platelet survival by flow cytometry. Percent
platelet apoptosis was then calculated and compared to untreated cells by ANOVA test corrected for multiple comparison by Dunnett’s test.
Thrombin was used as a positive control; ***p<0.001, ****p<0.0001, ns=not significant.
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for calprotectin identifies individuals with “non-criteria”manifestations such as thrombocytopenia and white matter changes.
The role of calprotectin as a clinically actionable biomarker that might inform targeted therapy for some aPL-positive patients
appears to warrant further evaluation in prospective longitudinal studies.
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Background/Purpose: Advances in prevention, testing, and treatment of COVID-19 have contributed to less severe out-
comes in the general population, but whether outcomes have improved for patients with systemic autoimmune rheumatic
disease (SARD) remains unclear. Previous studies of temporal trends in COVID-19 outcomes among SARD patients were
performed prior to the wide availability of vaccines and the Omicron wave. We aimed to investigate temporal trends in inci-
dence and severity of COVID-19 among SARD patients.

Methods: We performed a retrospective cohort study investigating temporal trends in COVID-19 outcomes among SARD
patients with COVID-19 from March 1, 2020 to January 31, 2022 at a large healthcare system. COVID-19 cases were sys-
tematically identified using electronic query of PCR results supplemented by physician referral of patients with testing outside
of the healthcare system. Presence of SARD, demographic data, comorbidities, vaccination status, and medications were
confirmed by chart review. We tabulated COVID-19 case counts and the subset with severe outcomes, defined as hospital-
ization, mechanical ventilation, or death within 30 days following the positive test. We divided calendar time into periods
based on changes in viral epidemiology and care advances: T1: March 1 - June 30, 2020 (Early COVID-19); T2: July
1, 2020 - January 31, 2021 (Early treatment); T3: February 1 - June 30, 2021 (Early vaccination); T4: July 1 - December
16, 2021 (Delta wave); T5: December 17, 2021 - January 31, 2022 (Omicron wave). We compared the proportion of patients
with severe COVID-19 by calendar period as well as vaccination status. We used logistic regression to estimate the odds
ratios for severe COVID-19 for each period compared to T1 as the reference.

Results: We identified 1449 SARD patients with COVID-19 (mean age 58.4 years, 75.2% female, 33.9% with RA). There
were 399 (27.5%) cases of severe COVID-19 (391 [27.0%] hospitalized and 60 [4.1%] deaths) (Table). Figure 1 shows the
number of total cases and severe cases over calendar time and proportion of severe cases in each period. The proportion
of severe COVID-19 outcomes was lower over calendar time: 45.6% in T1, 29.3% in T2, 33.3% in T3, 20.9% in T4, and
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14.7% in T5 (p for trend < 0.001). The adjusted odds ratio of severe COVID-19 in T5 (Omicron wave) was 0.29 (95% CI
0.19-0.43) compared to T1. However, the absolute number of severe COVID-19 cases during the peak of the Omicron var-
iant wave was similar to the peaks of other waves. Unvaccinated patients made up a higher proportion of severe cases com-
pared to not severe cases (78.4% vs. 59.5%) (Figure 2).

Conclusion: The proportion of SARD patients with COVID-19 experiencing severe outcomes has greatly diminished since
early in the pandemic, particularly in the most recent time periods. These results suggest that advances in prevention, diag-
nosis, and treatment of COVID-19 may have improved outcomes among patients with SARD. However, other factors such
as hospital capacity, depletion of susceptible people, shielding behaviors, and virulence of viral variants are also likely to con-
tribute to the reduced odds of severe COVID-19 over time.

COVID-19, coronavirus disease 2019; SD, standard deviation; mRNA, messenger ribonucleic acid; J&J, Johnson & Johnson / Janssen; PMR,
polymyalgia rheumatica; GCA, giant cell arteritis; TNF, tumor necrosis factor; SARS-CoV-2, severe acute respiratory syndrome coronavirus
2019, PCR, polymerase chain reaction. *Includes systemic sclerosis, inflammatory myositis, Sjogren’s syndrome, undifferentiated connective tis-
sue disease, mixed connective tissue disease, antiphospholipid syndrome (without SLE). †Includes ANCA vasculitis, Takayasu’s arteritis, Kawa-
saki disease, Behçet’s disease, polyarteritis nodosa, other vasculitis. ‡ Adjusted for age, sex, and race.
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Figure 1: COVID-19 case counts and proportion of cases with severe outcomes over time A. Case counts of SARS-CoV-2 infections over calen-
dar time with total infections shown in blue and infections with severe outcomes in red. B. Proportion of cases with severe and non-severe out-
comes in each time period. P value for trend.
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Figure 2: Vaccination status in not severe vs. severe COVID-19. mRNA, messenger ribonucleic acid; J&J, Johnson & Johnson / Janssen.
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Background/Purpose: Given possible increased risk of COVID-19 in patients with autoimmune conditions, there is a need
to better understand the immunogenicity and safety of SARS-CoV-2 vaccines in people living with rheumatic disease. We
are currently conducting the Covid VaccinE Response (COVER) trial, a multicenter, randomized controlled trial to evaluate
the response to a SARS-CoV-2 booster in patients with confirmed rheumatic disease on immunomodulatory therapies. In
this analysis, we examined response to the primary mRNA vaccine series in relation to the time since vaccination, and
therapy.

Methods: COVER randomizes rheumatoid arthritis (RA) or spondyloarthritis (SpA) patients in a large practice-based
research network of U.S. rheumatologists to continue their current immunomodulatory therapy regimen or briefly interrupt
(ie, hold for 2 weeks) following administration of a 3rd or 4th dose (booster) of SARS-CoV-2 vaccine. In this analysis, baseline
vaccine response was examined cross-sectionally in relation to time since the primary vaccine series. LabCorp Cov2Quant
IgG™ Spike assay was used to measure levels of anti-Receptor Binding Domain (RBD) IgG antibodies in response to vac-
cination and or/natural infection. Anti-Nucleocapsid antibodies were measured to identify prior SARS-CoV-2 infection and
evidence of prior COVID-19 infection was also classified using self-report. Demographic characteristics were reported,
and COVID-19 RBD antibody levels examined in relation to time since primary vaccination. Linear regression was used to
evaluate determinants of mean log anti-RBD antibody titers and compared by drug categories.

Results: A total of 352 participants completed a baseline visit and were eligible for analysis (Table 1). Participants were 75%
women, 90% white, 20% Hispanic. Mean age: 57.4 (13.8), mean BMI 32.2 (9.4). The majority had RA (77%); 46% TNFi use,
28% JAKi, 27% others (abatacept, IL-17i) at primary vaccine series. Among those with no prior COVID-19 infection, anti-
RBD IgG antibody titers showed a clear decrease with time since receipt of prior vaccination (Figure 1). In adjusted linear
regression, referent to TNFi, JAKi (p=0.02) and abatacept (p=0.05) patients had lower mean titers, even after accounting
for time since vaccine, number of vaccine doses and Anti-Nucleocapsid status. Table 2 shows the comparison of anti-
Nucleocapsid status at baseline with participant self-report of prior COVID-19 infection, specificity was 78% (95% CI:
72%-83%) and sensitivity was 65% (55%-73%).

Conclusion: A clear decrease of anti-RBD IgG antibody levels in patients with RA or SpA taking immunomodulatory therapy
was seen with increasing time following previous vaccine receipt. This effect was more pronounced in those who reported
no prior COVID-19 infection, and who were receiving JAKi or abatacept (referent to TNFi). Self-report of prior COVID
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infection substantially misclassified prior COVID-19 infection and may confound immunogenicity outcomes in vaccine stud-
ies. Future analysis of the randomized trial results will look at the effect of holding or continuing immunomodulatory treatment
at the time a SARS-CoV-2 booster is given.
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Background/Purpose: To investigate the frequency and factors associated with disease flare following vaccination against
SARS-CoV-2 in people with inflammatory/autoimmune rheumatic and musculoskeletal diseases (I-RMD).
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Methods: The European Alliance of Associations for Rheumatology (EULAR) Coronavirus Vaccine (COVAX) physician-
reported registry is an observational registry of patients with a pre-existing inflammatory or non-inflammatory RMDwho have
received one or more doses of any vaccine against SARS-CoV-2. Four diagnostic groups were defined: (1) inflammatory
joint diseases (IJD), (2) connective tissue diseases (CTD), (3) vasculitis, and (4) other I-RMD (OIRD). As disease activity was
only collected at baseline, patients that received more than 2 vaccine doses were excluded from the analyses. Missing val-
ues for vaccine type and disease activity were derived by multiple imputation using full conditional specification. Predictors of
flare were investigated using multivariable logistic regression adjusted for demographic and clinical factors. Two separate
multivariable models were built, one using “disease flare” as dependent variable, and one using “new medication or dosage
increase due to flare” as dependent variable.

Results: Of 10569 patients reported to the registry by 3 March 2022, 7336 were included in this study (Figure). Most
patients had IJD (71%), followed by CTD (18%), vasculitis (9.4%), and OIRD (1.7%). Disease flares were reported in
272/7336 (3.7%) patients (Table 1). Flares requiring starting a new medication or increasing the dosage of an existing med-
ication were reported in 121/7336 (1.6%) patients. Mean time between flare and the most recent vaccine dose was 7.2 days
(SD 8.2) (Table 1). Age (OR 0.99, 95%CI 0.98-0.99), female sex (OR 1.42, 95%CI 1.06-1.89), active disease (low disease
activity (LDA), OR 1.44, 95%CI 1.07-1.92; moderate/high disease activity (M/HDA), OR 1.38, 95%CI 0.98-1.95; vs remis-
sion), other vaccine types different from Pfizer/BioNTech, Oxford/AstraZeneca and Moderna (OR 0.10, 95%CI 0.01-0.73;
vs Pfizer/BioNTech), rituximab exposure (OR 0.40, 95%CI 0.16-0.99), and cessation/reduction of anti-rheumatic medication
before or after vaccination (OR 4.52, 95%CI 3.28-6.22) were factors independently associated with disease flare (Table 2). In
the model using new medication or dosage increase due to flare as dependent variable (Table 2), active disease (LDA, OR
1.49, 95%CI 0.96-2.32; M/HDA, OR 3.13, 95%CI 1.96-5.01; vs remission), not using anti-rheumatic medication
(OR 2.73, 95%CI 1.27-5.86), and cessation/reduction of anti-rheumatic medication before or after vaccination (OR 2.20,
95%CI 1.31-3.69) were the only factors independently associated with this more strict flare definition.
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Conclusion: Flares of underlying I-RMD following SARS-CoV-2 vaccination were uncommon. Factors associated with
potential flares were identified, namely higher disease activity and cessation/reduction of anti-rheumatic medications before
or after vaccination. These data will inform SARS-CoV-2 vaccination strategies in patients with I-RMDs.
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Background/Purpose: While SARS-CoV-2 vaccination mitigates the risk of severe COVID-19, vaccinated patients with
autoimmune diseases are more susceptible to infection despite vaccination (“breakthrough” COVID-19) and endure poorer
outcomes. With the emergence of the highly transmissible SARS-CoV-2 variants of concern (VOC), rates of breakthrough
COVID-19 have increased. The primary purpose of this study was to assess the incidence of, and clinical factors associated
with, breakthrough COVID-19 in persons with autoimmune disease, with focus on the Omicron variant wave (December
2021 – March 2022). Secondarily we sought to characterize the association of preceding anti-SARS-CoV-2 antibody titers
on the incidence of breakthrough infection.

Methods: Adult patients with autoimmune diseases who received at least two SARS-CoV-2 mRNA vaccine doses
(D2) were followed from 1/28/2021-03/17/2022. Serial post-vaccination antibody sampling was undertaken using a semi-
quantitative anti-spike assay (anti-RBD, range< 0.8-2500 units/mL). Participants were surveyed periodically for break-
through COVID-19 (infection occurring at least two weeks after two-dose of BNT162b2/mRNA-1273 vaccine). Omicron var-
iant wave was defined as 12/01/2021-03/17/2022. Participants who underwent antibody testing in the four weeks prior to
12/1/2021 were included in a sub-analysis, with the closest anti-RBD measurement prior to 12/1/2021 was defined as
pre-Omicron titer. Associations between breakthrough and participant characteristics were compared using Wilcoxon
rank-sum test and Fisher’s exact test as appropriate. We modeled the time to infection beginning on 12/1/2021 using
Cox proportional hazards model.

Results:We studied 1273 participants (median age 49.4 [IQR 39.3,59.7]; 90% female). 218(17.1%) reported breakthrough;
172 (78.9% of infections) occurred after 12/01/2022 (Table 1). Most symptoms were graded as mild (40.3%) or moderate
(55.4%); there were six reports of severe symptoms (3.5%) requiring hospitalization without ICU admission. Participants
experiencing breakthrough, were more often younger(p< 0.001), Hispanic ethnicity(p=0.03), and had not yet received a third
vaccine dose (D3) (p< 0.001). Receipt of D3 (aHR 0.58; 95% CI 0.41-0.76; p=0.001) (Figure 1) and older age (per decade
increase) (aHR 0.71, 95% CI 0.64-0.80; p< 0.001) were associated with reduced risk of breakthrough during Omicron wave
(Table 2). Among the 470 participants who underwent anti-RBD testing in the four weeks prior to 12/01/ 2021, 20 (4.3%)
were seronegative, while 386 (82.1%), 356 (75.7%) and 305 (64.9%) had antibody titers of ≥500, ≥1000 and ≥2500
U/mL, respectively. Among those with anti-RBD≥2500U/mL, a smaller proportion reported COVID-19 compared to those
with anti-RBD< 2500U/mL (7% versus 13.9%; p=0.02)
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Conclusion: Breakthrough COVID-19 was reported by 17.1%, predominately occurring during the Omicron wave. D3 was
associated with a significantly reduced risk of infection, as was preceding higher-level anti-RBD response. These findings
support the importance of additional and booster vaccination to reduce SARS-CoV-2 infection.

Table 1. Characteristics of 1273 RMD patients, stratified by presence/absence of COVID-19 breakthrough
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Figure 1. Infection free survival Kaplan Meier curves comparing breakthrough COVID-19 since 12/01/2021 among participants who received two-
dose versus three-dose vaccination

Table 2. Hazard ratio with 95% confidence interval of multivariable Cox proportional hazards regression analysis.
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Background/Purpose: The recently published GLORIA (Glucocorticoid LOw-dose in RheumatoId Arthritis) trial has opened
the debate around the benefits of glucocorticoids (GCs) in older patients with inflammatory diseases.

Methods:We conducted a longitudinal cohort study on women with iRMD. Glucocorticoid intake was recorded as 0 to 2.5
mg/day pred eq mean dose, 2.5 mg to 5 mg pred eq mean dose or ≥5 mg/day pred eq mean dose. Inflammatory Rheu-
matic Musculoskeletal Diseases (iRMD) included: rheumatoid arthritis (RA), systemic lupus erythematosus (SLE), psoriatic
arthritis (PsA), systemic sclerosis and other rheumatic diseases pooled together (vasculitides, polymyalgia rheumatica,
spondylarthritis etc.). Bone mineral density and fracture were assessed prospectively and compared to a 2:1 propensity
score matched (PSM) cohort of healthy women. Kaplan-Meier curves with log-rank test were made for iRMD (stratified for
glucocorticoid use and dosage) and matched cohort respectively. Multivariable Cox regression survival models were also
employed to analyze the effect of GCs on fracture.

Results: 884 women with iRMD (largely RA) and 1,766 controls (age, T-score and the % 10-year fracture risk matched)
were included in the study and followed up to 6 years. BMD levels decreased significantly in all GCs users not receiving
anti-osteoporosis treatment (-4.26% p 0.0011, -4.23% p 0.0422, -2.66% p 0.0006 for ≥5 mg/day, 2.5 mg to 5 mg and
0 to 2.5 mg/day, respectively) figure 1. Anti-osteoporotic treatment increased BMD to a greater extent in patients receiving
less than 5 mg/day of prednisone. A total of 21, 12 and 29 fractures were reported for patients receiving ≥5 mg/day, 2.5 mg
to 5 mg and 0 to 2.5 mg/day respectively, corresponding to a crude fracture rate of 4.8 fractures per 100 person-year, 2.8
fractures per 100 person-year and 2.5 fractures per 100 person-year respectively. 103 fractures were registered in the PSM
cohort (crude fracture rate of 2.2 fractures per 100 person-year). Fracture incidence was higher in patients with iRMD com-
pared to controls. GC use ≥5 mg/day was associated with a 2-fold higher risk of fracture of any kind compared to all other
doses and controls (aHR 2.37, 95% CI 1.33-4.23). Kaplan-Meier curves for the cumulative incidence of fracture are reported
in figure 2 and figure 3.

Conclusion: GC doses as low as 2.5 mg/day were associated with BMD loss in iRMD but this effect was preventable with
anti-osteoporotic drugs. The latter finding might support anti-osteoporotic treatment initiation in patients taking very low-
dose GCs, in direct contrast with most guidelines of GIOP.
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Figure 1. Bone mineral density changes in patients with iRMD and controls

Figure 2. Kaplan-Meier curves for cumulative incidence of fragility
fracture in patients with iRMD and controls Figure 3. Kaplan-Meier curves for cumulative incidence of fragility

fracture in patients with iRMD and controls stratified by glucocorticoid
dose
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Background/Purpose: Bimekizumab (BKZ) is a monoclonal IgG1 antibody that selectively inhibits IL-17F in addition to IL-
17A. BKZ treatment has demonstrated superior efficacy in joints and skin versus placebo (PBO) at Week (Wk) 16 in the
phase 3 BE OPTIMAL study in biologic DMARD (bDMARD)-naïve patients (pts) with active PsA.1 Wk 52 efficacy and safety
data are presented here.

Methods: BE OPTIMAL (NCT03895203) comprised 16 wks double-blind, PBO-controlled, and 36 wks treatment-blind.
bDMARD-naïve pts were eligible if they had adult-onset, active PsA meeting the Classification Criteria for PsA for ≥6 months,
≥3 tender and ≥3 swollen joints, and ≥1 active psoriatic lesion and/or history of psoriasis. Pts were randomized 3:2:1 sub-
cutaneous BKZ 160 mg every 4 wks:PBO:reference arm (adalimumab [ADA] 40 mg every 2 wks). From Wk 16, PBO pts
received BKZ 160 mg Q4W (PBO/BKZ). Missing data imputed using non-responder imputation (discrete) or multiple impu-
tation (continuous).

Results: 821/852 (96.4%) pts completed Wk 16; 761 (89.3%) completed Wk 52. Baseline (BL) characteristics were gener-
ally balanced between groups (randomized set): mean age 48.7 years; BMI 29.2 kg/m2; time since diagnosis 5.9 years;
46.8% male; 49.9% had psoriasis affecting ≥3% body surface area (BSA).

At Wk 52, pts achieving ACR50: 53.0% PBO/BKZ, 54.5% BKZ, 50.0% ADA; pts with BL psoriasis (≥3% BSA) achieving
complete skin clearance (Psoriasis Area and Severity Index [PASI]100): 65.0% PBO/BKZ, 60.8% BKZ, 48.5% ADA; pts
achieving minimal disease activity: 53.7% PBO/BKZ, 55.0% BKZ, 52.9% ADA (Figure 1). Clinical joint and skin efficacy
responses continued to increase or were sustained fromWk 16 to Wk 52 on BKZ; pts who switched to BKZ at Wk 16 dem-
onstrated improvements in efficacy outcomes to Wk 52 (Table).
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Overall radiographic progression was minimal to Wk 52. At Wk 52, pts with no radiographic progression (van der Heijde
modified Total Sharp Score change from baseline ≤0.5): 87.3% PBO/BKZ, 89.3% BKZ, 94.1% ADA (radiographic set;
observed case). Cumulative probability of radiographic progression is presented in Figure 2.
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ToWk 52, 555/702 (79.1%) pts had ≥1 treatment-emergent adverse event (TEAE) while receiving BKZ; 113/140 (80.7%) on
ADA. The three most frequent TEAEs on BKZ: nasopharyngitis (BKZ: 12.0% pts; ADA 8.6% pts), upper respiratory tract
infection (BKZ: 7.1%; ADA: 5.7%), and urinary tract infection (BKZ: 6.1%; ADA: 3.6%). Pts who discontinued the study
due to a TEAE: 21 (3.0%) BKZ; 7 (5.0%) ADA. Candida infections (high level term) reported in 7.7% BKZ, 0.7% ADA pts.
All were mild/moderate; none systemic. 1 case of oral candidiasis led to discontinuation. To Wk 52, 3 BKZ-treated pts
had malignancies excluding non-melanoma skin cancers, 4 had adjudicated major adverse cardiac events, and 2 had def-
inite IBD (ulcerative colitis); 1 death reported (motorcycle accident). No uveitis events were reported.

Conclusion: BKZ treatment demonstrated clinically meaningful improvements in efficacy outcomes in bDMARD-naïve pts
with active PsA at Wk 16, which were sustained or continued to improve to Wk 52. BKZ was well tolerated; no new safety
signals observed.2

References:
1. McInnes IB. Ann Rheum Dis 2022;81:206–7;

2. Coates LC. Arthritis & Rheum 2022;10.1002/art.42280.
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Background/Purpose: Peresolimab is a humanized immunoglobulin G1 monoclonal antibody that stimulates human pro-
grammed cell death protein 1 (PD-1). We hypothesized that peresolimab binding to PD-1, a checkpoint inhibitory receptor,
could stimulate physiological immune inhibitory pathways to restore immune homeostasis; this represents a novel approach
to treating patients with autoimmune or autoinflammatory diseases.

Methods: This abstract reports results from a Phase 2a, placebo-controlled, double-blind, randomized clinical trial
(NCT04634253) evaluating the efficacy and safety of peresolimab in adult participants with moderately to severely active
rheumatoid arthritis (RA) who have had an inadequate response to prior disease modifying drugs, either conventional
(csDMARDs), biologic (bDMARDs) or synthetic (tsDMARDS).
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Treatment comparisons versus placebo were made using mixed effects model for repeated measures (MMRM) and using
logistic regression model for continuous and binary endpoints, respectively. Nominal p values are reported. Missing data
for binary endpoints were imputed as non-response.

Results: One hundred and one patients were randomly assigned 2:1:1 to receive intravenous peresolimab 700 mg (n = 49),
300 mg (n = 25), or placebo (n = 24) Q4W; 98 participants received at least one dose of study treatment and were included in
the analysis.

Baseline demographics and disease activity were similar among groups. The majority (83.7%) of participants were female,
and the mean (SD) age at baseline was 51.7 (12.6) years. At baseline, the mean (SD) duration of RA was 10.0 (8.0) years,
and the mean (SD) DAS28-CRP score was 5.9 (0.85).

This trial met its primary endpoint of a significantly greater improvement from baseline at Week 12 in DAS28-CRP score in
participants treated with peresolimab vs participants treated with placebo at both tested doses (700 mg [p < 0.001] and
300 mg [p = 0.017], figure 1a).

Significant improvements were also seen in CDAI between participants treated with either peresolimab dose (300 mg
[p = 0.008] and 700 mg [p < 0.001], figure 1b) and placebo, and a significantly greater percentage of participants treated
with peresolimab 700 mg achieved ACR20 (p < 0.05) compared to participants treated with placebo by Week 12 (table 1).

Furthermore, efficacy was maintained through Week 24 in patients achieving CDAI low disease activity at Week 14. Pereso-
limab exhibited a safety and tolerability profile that supports further clinical evaluation in immunologic disease.

Conclusion: These clinical data represent the first meaningful evidence that stimulating the PD-1 receptor has the potential to
treat RA. Peresolimab was superior to placebo at Week 12 for several key endpoints. Safety events were similar between treat-
ment groups. Future studies will continue evaluating peresolimab as treatment for RA, and for other autoimmune diseases.

Disclosure: J. Tuttle, Eli Lilly and Company; E. Drescher, None; J. Sim�on-Campos, None; P. Emery, AbbVie/Abbott,
Bristol-Myers Squibb(BMS), AstraZeneca, Eli Lilly and Company, Boehringer-Ingelheim, Galapagos, Gilead, Novartis,
Pfizer, Samsung, Roche; M. Greenwald, Eli Lilly; A. Kivitz, Amgen, Pfizer, Janssen, Boehringer-Ingelheim, AbbVie/
Abbott, Flexion Therapeutics, Gilead, Sanofi S.A., Regeneron Pharmaceuticals, Sun Pharma Advanced Research,
ECOR1, Celgene, Merck/MSD, Sanofi Genzyme, Genetech, UCB, Eli Lilly and Company, Novartis International AG,
Horizon, GlaxoSmithKlein(GSK), Bendcare LLC, ChemoCentryx, Grunenthal; H. Rha, Eli Lilly; P. Yachi, Eli Lilly and
Company; C. Kiley, Eli Lilly and Company; A. Nirula, Eli Lilly and Company.
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Background/Purpose: A pivotal clinical characteristic of psoriatic arthritis (PsA) is disease manifestations in several
domains (skin, entheses, joints, spine) and multiple domain involvement is prevalent, which complicates therapy. Recent evi-
dence supports a major role for CD8 T cells in the pathogenesis of PsA, however, the role of these cells and serum factors in
driving disease in the individual domains is poorly understood. To address this gap, we injected sera and peripheral blood
mononuclear cell (PBMC)s from patients with specific phenotypes (psoriasis only, psoriasis and non-erosive arthritis, psori-
asis with erosive arthritis, dactylitis) into immunodeficient NSG-SGM3mice to experimentally evaluate cellular and serum fac-
tors that promote domain inflammation in PsA.

Methods: Sera and PBMC were isolated from healthy controls (HC), treatment naïve Psoriasis (Ps) patients with active pla-
ques and PsA. Three groups of NSG-SGM3mice were intravenously injected with serum and PBMCs collected from healthy
(HC), Ps and PsA patients with predominant dactylitis, non-erosive or erosive arthritis. Blood leukocytes, 3-mm skin punch
biopsies and synovia (back/front paws) were collected on day 30 post-transfer to quantitate T cells by flow cytometry and
immunofluorescence. We examined synovial CD8 T cells with GeoMx digital spatial profiler and next-generation sequencing
readout, combined with nSolver software, to define their molecular profiles.
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Results: Only NSG-SGM3 injected with serum and PBMCs from PsA patients developed psoriasiform plaques and arthritis
(Figure 1). Mice injected with cells and sera from Ps patients showed psoriasiform lesions only. The disease phenotype
observed in a patient (predominant dactylitis, erosive or non-erosive arthritis) was also observed in the mouse. Flow cytom-
etry analysis showed an increase of effector memory percentages (hu-Ps; 37.79%, hu-PsA; 22% Vs Ps;16%, PsA 18%) with
a decrease in naïve CD8 T cells in the blood of the mice (Ps; 8.91% vs. hu-Ps; 0.48%, hi-PsA; 2.6%). Hu-PsAmice had swol-
len ankles and developed psoriasiform lesions, dactylitis and pannus infiltration composed of CD8 T cells, macrophages and
proliferating CD3 T cells. In contrast, hu-Ps mice had no swollen ankles or dactylitis. All hu-Ps and hu-PsA mice developed
skin plaques with increased epidermal thickness (hu-HC 27.6 � m2 vs. hu-PsA 125 � m2, p = 0.025) and numerous prolifer-
ating CD3 T cells (hu-HC; 16 cell/ � m2 vs. hu-PsA 204 cells/ � m2). GeoMx digital spatial profiler and next-generation
sequencing readout showed enrichment of synovial CD8 T cells expressing IL32, GrzK, and GrzA in hu-PsA, but not in
hu-HC or hu-Ps. Of note, transfer of serum and PBMCs from a PsA patient showed arthritis and psoriasiform lesion in this
model that completely resolved in the patient and murine model following anti-TNF therapy.

Conclusion: These data demonstrate that serum factors and CD8 T cells promote domain specific phenotypes. In addition,
this model has potential to provide insight into patient specific therapeutics and underlying disease mechanisms.

Disclosure: M. Garcia-Hernandez, None; J. Rangel-Moreno, None; A. Paine, None; S. Bhattacharya, None; J. Fox,
None; E. Meyer, None; B. Isett, None; R. Bao, None; T. Bruno, None; C. Ritchlin, AbbVie, Amgen, UCB Pharma, Eli
Lilly, Gilead, Janssen, Novartis, Pfizer.
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Background/Purpose: Erosive hand osteoarthritis (OA) is a disabling disease with limited therapeutic options. Denosumab,
a Receptor Activator of Nuclear Factor kappa-b Ligand inhibitor, affects bone resorption and osteoclast activity. The pur-
pose of this clinical trial was to study the structure modifying effect of denosumab in patients with erosive hand OA, and to
explore the clinical benefits and safety of subcutaneous denosumab 60 mg every 3 months versus placebo.

Methods: One hundred patients with erosive hand OA were randomly allocated to placebo or denosumab in a monocentric
clinical trial lasting 48 weeks, followed by an open-label extension phase through week 96. The primary radiographic end-
point was change in total Ghent University Scoring System (GUSS™) score at week 24. GUSS™ (0-300) is a semi-
quantitative scoring system specifically developed to combine scoring of both aspects of radiographic changes in erosive
hand OA, being erosive progression (decrease of score) and signs of repair (increase of score) (1) and able to detect changes
on short term (2). The secondary endpoint was the percentage of new erosive joints at week 48. Exploratory imaging (ultra-
sound) and clinical outcomes (pain, tender joint count, swollen joint count, grip strength, the Australian-Canadian Hand
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Osteoarthritis Index and the Functional Index for Hand Osteoarthritis) were assessed. Radiographic and clinical changes
after 96 weeks of treatments were measured. Safety outcomes including (serious) adverse events, laboratory changes
and changes in bone mineral density by dual-energy X-ray absorptiometry were registered. Primary efficacy analyses were
performed in an intention-to-treat approach. Changes in GUSS™ were analysed at joint level with generalized estimating
equations, accounting for within-patient clustering. Robust standard errors were used and the working correlation structure
specified exchangeable Trial registration number: EUDRACT CT 2015-003223-53.

Results: 51 and 49 patients received subcutaneous administration of denosumab and placebo respectively. Total change
GUSS™ was found statistically higher in denosumab compared to placebo at week 24 (mean change GUSS™ = 8.9
(95% CI: 1.0 - 16.9; p = 0.024)) (Figure 1). This difference further increased at week 48 (ΔGUSS™ = 14.3 (95% CI: 4.6 –

24.0; p = 0.003)). Development of new erosive joints was significantly lower in denosumab (1.8%) compared to placebo
(7.0%) at week 48 (OR = 0.23 (95%CI: 0.10 to 0.50); p < 0.001) (Figure 2). After open-label treatment through week 96, both
groups continued remodelling and both pain and function significantly improved compared to baseline. No difference in
occurrence of adverse events were observed between both groups.

Figure 1: Radiographic changes after 48-weeks placebo-controlled phase and extension phase through 96 weeks by the primary
endpoint GUSS™

Figure 2: Radiographic changes after 48-weeks placebo-controlled phase and extension phase through 96 weeks by percentage of new erosive
joints (secondary endpoint)
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Conclusion: Denosumab has clear structure modifying effects in erosive hand OA compared to placebo: significantly less
erosive progression occurs after 24 weeks treatment, and the treatment effect enhances after 48 weeks. Symptom
improvement was observed after sustained treatment.

References:

1. Verbruggen G et al. Ann Rheum Dis. 2010 May;69(5):862-72.

Verbruggen G et al. Ann Rheum Dis. 2012 Jun;71(6):891-8

Disclosure: R. Wittoek, None; A. Verbruggen, None; T. Vanhaverbeke, None; D. Elewaut, Amgen.
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Background/Purpose: ORAL Surveillance (NCT02092467; a post-authorization safety study of tofacitinib 5 and 10 mg
twice daily [BID] vs TNF inhibitors [TNFi]) found higher risk of major adverse cardiovascular (CV) events (MACE) and venous
thromboembolism (VTE) with tofacitinib vs TNFi.1 A post hoc analysis of ORAL Surveillance found higher risk of MACE with
tofacitinib vs TNFi in patients (pts) with history of atherosclerotic CV disease (ASCVD); risk did not appear different with tofa-
citinib 5 mg BID vs TNFi in pts without history of ASCVD.2 This post hoc analysis expands on 3-point MACE (MACE-3; a
composite of CV death, and non-fatal MI and stroke) by evaluating risk of all adjudicated CV events as part of extended
MACE endpoints in ORAL Surveillance with tofacitinib vs TNFi.

Methods: Pts with RA aged ≥50 years and with ≥1 additional CV risk factor received tofacitinib 5 mg (N=1,455) or 10 mg
(N=1,456) BID, or TNFi (N=1,451). Extended MACE endpoints were based on MACE-3 and sequentially added adjudicated
ischemic CV events (ie hospitalization for unstable angina [MACE-4], coronary revascularization procedures [MACE-5], tran-
sient ischemic attack [MACE-6], and peripheral vascular disease [MACE-7]), hospitalization for heart failure (HF; MACE-8),
and VTE (MACE-8 plus VTE). Hazard ratios (HRs; time to first event analysis) were evaluated with tofacitinib vs TNFi for
extended MACE endpoints (risk period up to first event of aggregated CV events) and for individual component endpoints
(risk period up to first event of individual CV events), separately. Subgroup analyses by history of ASCVD were performed.
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Results: For extended endpoints of adjudicated ischemic CV events (ie MACE-4 to -7), HRs with tofacitinib vs TNFi were
similar to HRs for MACE-3 (Fig 1). Risk of MACE-8 was similar with combined tofacitinib doses vs TNFi (HR [95% confidence
intervals (CI)] 1.08 [0.81, 1.44]). Risk of MACE-8 plus VTE was similar with tofacitinib 5 mg BID vs TNFi (HR 1.12 [0.82, 1.52]),
but higher with tofacitinib 10 mg BID vs TNFi (HR 1.38 [1.02, 1.85]) (Fig 1). Risk of MI appeared higher with tofacitinib vs TNFi
(HR 1.74 [0.89, 3.41], combined doses), but risk of other individual adjudicated CV events was generally similar (Fig 2).
Across extended MACE definitions (ie up to MACE-8), risk appeared higher with tofacitinib vs TNFi in pts with history of
ASCVD (Fig 3).

Conclusion: In ORAL Surveillance, risk of a composite of all ischemic CV events and HF (ie MACE-8) did not appear different
with tofacitinib vs TNFi. However, across extended MACE endpoints risk was numerically higher with tofacitinib vs TNFi in
pts with a history of ASCVD. The totality of CV risk (ie MACE-8 plus VTE) was higher with tofacitinib 10 mg BID vs TNFi,
driven by an increase in VTE events. Limitations include low numbers of individual CV events and not considering severity/
frequency of multiple events. These data highlight the need for a better understanding of risk of individual CV events in pts
with RA.
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Background/Purpose: Telitacicept is a novel recombinant fusion protein constructed with the extracellular domain of the
human transmembrane activator and calcium modulator and cyclophilin ligand interactor (TACI) receptor and the Fc domain
of human immunoglobulin (Ig) G1 targeting and neutralizing B lymphocyte stimulator (BLyS) and a proliferating-inducing
ligand (APRIL). This phase 3 study evaluated the efficacy and safety of Telitacicept 160 mg versus placebo in combination
with standard therapy in SLE patients.

Methods: This was a 52-week, randomized, double-blind, placebo-controlled, phase 3 trial (NCT04082416). SLE patients aged
18 to 65 years with positive ANA and/or anti-dsDNA and a SELENA-SLEDAI score ≥8were randomized 1:1 to receive either Tel-
itacicept 160 mg or placebo subcutaneously once weekly in combination with standard therapy for 52 weeks. The primary end-
point was the SLE Responder Index 4 (SRI4) response rate atWeek 52. SRI4 responsewas defined as: ≥4 points reduction from
baseline in SELENA-SLEDAI score, and no new BILAG A organ domain score or ≤ 2 new BILAG B domain scores compared
with baseline, and no worsening (an increase of < 0.30 points from baseline) in Physician’s Global Assessment (PGA).

Results: A total of 335 patients were randomized to receive Telitacicept 160 mg (n=167) or placebo (n=168). Baseline
demographics and disease characteristics were similar between treatment groups. Of randomized patients, 236 (70.4%)
completed 52 weeks of treatment. The primary endpoint at week 52 was met, with significantly greater proportion of

Table 1 Summary of Adverse Events Through Week 52

Figure 1 SRI4 Response Rate Over Time (FAS)
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patients in Telitacicept 160 mg group achieving SRI4 response as compared with the placebo group (82.6% vs. 38.1%,
p< 0.001). The SRI4 response was significantly greater in the Telitacicept group as compared with the placebo group as
early as Week 4, and the significant difference was sustained up to week 52 (p < 0.01 for all time points) (Figure 1).

91.6% of subjects in the Telitacicept group and 84.5% in the placebo group had treatment-emergent adverse events
(TEAEs). There were 17 serious adverse events (SAEs) in 12 subjects (7.2%) treated with Telitacicept and 36 SAEs in 24 sub-
jects (14.3%) treated with placebo. No death occurred during the study. Rates of overall infections/infestations were similar
between Telitacicept and placebo groups. The most common AEs (≥10%) with Telitacicept were upper respiratory tract
infection, blood IgG decreased, blood IgM decreased, injection site reactions, and urinary tract infection (Table 1).

Conclusion: This phase 3 trial met the primary endpoint. Telitacicept was well tolerated in SLE patients.

Disclosure: D. Wu, None; J. Li, None; D. Xu, None; L. Wang, None; J. Fang, RemeGen Ltd.; D. Ross, RemeGen Co,
LTD.; F. Zhang, None.
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Background/Purpose: Treatment with Tixagevimab/Cilgavimab 150/150 mg was authorized by the FDA on 12/8/21 under
an Emergency Use Authorization as pre-exposure prophylaxis against COVID-19 infection. The dose was increased to
300/300 mg on 2/25/22. True efficacy of protection from breakthrough COVID-19 infection in immunosuppressed patients
with rheumatic disorders, especially against emerging Omicron subvariants, is not well-established. A European study
reported a breakthrough rate of 4.4% in a heterogeneous group of immunocompromised patients receiving tixagevimab/
cilgavimab 150/150 with median followup of 63 days. A recent US cohort of 43 rheumatic patients receiving rituximab
showed a 4.32% breakthrough rate after an average of 100 days. Real world data reflecting the recommended 6-month
dosing interval in rheumatic patients remains lacking.

Methods: Longitudinal study of rheumatic patients initially dosed with tixagevimab/cilgavimab contacted at 6 months for
redosing and questioned regarding interval COVID-19 infection with confirmation by manual chart review as well as retro-
spective chart review of patients who had not achieved a 6-month interval from last dose for rate of breakthrough COVID-
19 infection.
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Results: 157 patients received Tixagevimab/Cilgavimab from 1/16/22– 8/31/22 with average follow up of 154 days. Dis-
ease distribution is reported in Table 1 and treatment regimens in Table 2. Due to limited resources, initial allocation was
given to patients on B cell depleting therapy. After 2/22, all patients meeting FDA guidelines were offered monoclonal
prophylaxis.

No serious adverse events occurred. There were 24 cases (15.3%) of breakthrough acute COVID-19 infection following Tix-
agevimab/Cilgavimab administration. There was an average of 99.5 days (ranging from 5-195 days) between the last dose
and the date of breakthrough infection. These patients were predominantly female (87.5%), Caucasian (87.5%), averaging
60.5 years old (ranging 20-81 years). All patients were fully vaccinated against COVID-19, and 4 had a prior COVID-19 infec-
tion. Three patients received doses of 150/150 mg without makeup doses and 21 received 300/300 mg doses. Sixteen
(66.6%) received post-exposure oral antiviral therapy. Most patients experienced mild to moderate symptoms but two
patients, who both received the 300/300 mg dose, required hospitalization. 37.6 % receiving tixagevimab/cilgavimab were
on rituximab and of these, 29% experienced symptomatic breakthrough COVID-19 infection. There were no deaths.

Conclusion: Following treatment with Tixagevimab/Cilgavimab, 15.3% of fully vaccinated rheumatic patients experienced
symptomatic breakthrough COVID-19 infection during a period when Omicron subvariants were dominant, peaking in our
region with a weekly incidence of 522 cases/100K population. Treatment with rituximab was a common risk factor in
70.8% of these breakthrough cases with � 1/3 of rituximab treated patients receiving monoclonal prophylaxis experiencing
symptomatic mild to moderate infections. These breakthrough rates are significantly higher than previously reported. Ongo-
ing evaluation of best practices for repeat dosing and intervals of Tixagevimab/Cilgavimab is needed.

Disclosure: C. Podgorski, None; D. Parks, None.
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Table 1. COVID-19 Breakthrough in Patients receiving Prophylactic
Tixagevimab/CilgavimabACR image 1

Table 2. Therapeutic regimens in Patients experiencing Breakthrough
COVID-19 Infections
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Background/Purpose: Methotrexate is the first line therapy for RA and is used to treat several other rheumatic and non-
rheumatic disorders. In high doses, it can be used to treat miscarriage and ectopic pregnancy. Following the US Supreme
Court’s June 24 decision to overturn Roe v Wade, many states have enacted laws that ban or restrict abortion. As a result,
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some patients have reported difficulty filling their methotrexate prescriptions to treat their arthritis, but the scope and severity
of this issue is unknown. The objective of this study was to assess the impact of this decision on individuals with rheumatic
diseases and their access to care.

Methods: Data were provided by adults participating in FORWARD, The National Databank for Rheumatic Diseases who com-
pleted a survey about post-Roe medication access. Participants were provided a description of the Supreme Court decision and
were asked if they experienced any issues accessing medication since June 24 (response options are shown in Figure 1B).
Respondents were also asked if they had attempted to refill methotrexate since June 24 andwhat medication was affected if they
experienced an issue. Responses were linked to participants’most recent semiannual questionnaire for demographics, primary
diagnosis, and patient-reported outcomes. Participants’ states of residence were categorized by abortion legality status.

Results: Of 1,706 respondents, 396 reported attempting to fill a methotrexate prescription since June 24. Of those, 23 (6%)
reported experiencing a barrier to methotrexate access. One additional respondent reported restricted access to hydroxy-
chloroquine (Figure 1A). Descriptive statistics are presented in Table 1. Most (63%) respondents who reported an issue indi-
cated they experienced a delay in prescription refilling by their pharmacy (Figure 1B). Of the 24 who experienced a problem,
11 responded to a request for follow up to provide additional information. Of those, 5 experienced barriers that were overtly a
result of the Supreme Court’s decision (respondents reported being told directly that the issue was due to pregnancy risk/
concerns related to abortion) and 6 experienced barriers suggestive of being a consequence of the decision (respondents
reported unexpected delays/refusals without being given a clear explanation or reasoning; Figure 1C).

Conclusion:Within two months of the Supreme Court’s overturn of Roe v Wade, 1 in 17 individuals who tried to fill a meth-
otrexate prescription experienced an unexpected barrier. Respondents to this survey were predominantly white, older than
child-bearing age, educated, and insured; the impact in higher risk populations may be more severe. Most issues experi-
enced were delays by pharmacies seeking to confirm the purpose of the prescription with the patient’s health care provider.
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To reduce or avoid these delays, we recommend that health care providers prescribing methotrexate or other medications
that are teratogenic or abortifacient include the patient’s diagnosis on the prescription.

Disclosure: K. Wip � er, None; A. Cornish, None; R. Schumacher, None; Y. Shaw, None; P. Katz, None;
K. Michaud, None.
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Background/Purpose: Immune-mediated necrotizing myopathy (IMNM) is a severe form of myositis characterized by mus-
cle weakness and elevated creatine kinase levels in serum. The most frequent autoantibody (aAb) in IMNM patients is
directed against hydroxymethylglutaryl-Coenzyme A reductase (HMGCR). Anti-HMGCR aAb are pathogenic and induce
disease after adoptive transfer to mice by two separate mechanisms: 1) myolysis following complement activation; and 2)
impairment of muscle fiber regeneration. Efgartigimod is an IgG1 Fc fragment targeting the neonatal Fc receptor (FcRn).
We evaluated the therapeutic effects of IgG clearance by efgartigimod in a humanized murine model of IMNM.

Methods: Groups of Rag2 deficient (Rag2-/-) mice received daily intraperitoneal injections of IgG-depleted human serum as
a source of human complement. Disease was induced by injections of 2 mg IgG purified from an anti-HMGCR aAb+ IMNM
patient or from a healthy donor as control (day 0, 4 ±day 8, 12, 16). Rag2-/- mice were treated with efgartigimod in a curative
setting (day 8, 11, 15) after disease was induced by IgG injections. Muscle force was assessed by grip test or measurement
of gastrocnemius strength upon sciatic nerve electrostimulation (anesthetized animals). Levels of total IgG or anti-HMGCR+

IgG aAb were monitored in mouse serum by ELISA and ALBIA, respectively. Histological analysis of muscle tissue sections
was performed after staining with hematoxylin/eosin or fluorochrome-labeled antibodies.

Results: In a therapeutic setting, administration of efgartigimod fully restored grip strength and muscle strength in mice
treated with pathogenic anti-HMGCR+ IgG (p < 0.05). Total IgG and specific anti-HMGCR+ IgG aAb became undetectable
in serum since day 18, i.e. 9 days after efgartigimod administration. Histological analyses demonstrated that efgartigimod
reduces IgG deposits, prevents further necrosis and allows for muscle fiber regeneration.

Conclusion: Efgartigimod dramatically reduces circulating IgG levels and rapidly eliminates pathogenic anti-HMGCR+ in a
humanized mouse model of IMNM, preventing further necrosis and allowing muscle fiber regeneration, resulting in regain
of muscle performance. These results support investigating the therapeutic efficacy of efgartigimod through a clinical trial
in IMNM patients.
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Efgartigimod allows regeneration of muscle fibers in anti-HMGCR affected mice. A. H&E staining showing necrotic and
regenerating muscle fibers. Cells with the nucleus in the middle of the cell (often show multiple nuclei) are markers of muscle
fiber regeneration. B. Quantification of necrotic and regenerating muscle fibers.

Efgartigimod treatment reduces anti-HMGCR titers in passive transfer model for IMNM. A. treatment scheme. B. Anti-HMGCR titers monitored in
mouse serum by ALBIA.

Efgartigimod restores grip strength in mice that lost grip strength due to pathogenic anti-HMGCR. Therapeutic treatment with efgartigimod SC as
of day 8, after onset of disease.
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Background/Purpose: To compare the efficacy and safety of romozosumab (ROMO) and denosumab (DEN) in high-risk
patients with glucocorticoid -induced osteoporosis (GIOP)

Efgartigimod allows regeneration of muscle fibers in anti-HMGCR affected mice. A. H&E staining showing necrotic and regenerating muscle fibers.
Cells with the nucleus in the middle of the cell (often show multiple nuclei) are markers of muscle fiber regeneration. B. Quantification of necrotic
and regenerating muscle fibers.
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Methods: Adult patients (≥18 years) who were receiving daily prednisolone dose of ≥5mg/day for ≥12 months and had
moderate/high risk of osteoporotic fracture (history of fragility fracture, DEXA T score ≤-2.5 [age≥40 years] or Z scores
≤-3.0 [age < 40 years] or high risk of 10-year major fracture estimated by FRAX) were included. Participants were given daily
calcium/vitamin D and randomized to receive either ROMO (210mg SC monthly) or DEN (60mg SC every 6 months) for
12 months, followed by DEN (60mg every 6 months) for 12 more months in both arms. The primary end point was the
change in bone mineral density (BMD) at the lumbar spine from baseline to month 12. Secondary end points included
BMD change at the non-dominant hip and femoral neck at month 12, change in bone turnover markers, new vertebral frac-
tures, change in BMD at the hip and spine at month 24 and adverse events.

Results: Of 70 patients recruited, 63(90%) completed the study (age 62.6±9.1 years; 96% women; 35 each assigned to
ROMO or DEN). The mean prednisolone dose at entry was 6.6±3.5mg/day. Osteoporosis at spine/hip/femoral neck and a
history of fragility fracture was present in 34(48.6%) and 35(50%) patients, respectively. Oral bisphosphonates were being
used in 33(47%) patients prior to first dose of the study drugs. While the baseline demographics and osteoporosis risk fac-
tors were not significantly different between the two groups, ROMO-treated patients had lower hip/femoral neck BMD and
serum vitamin D3 levels than those treated with DEN. At month 12, a significant increase in spine BMD was observed in both
the ROMO (+7.3±4.5%; p< 0.001) and DEN (+2.3±3.1%; p< 0.001) groups of patients. The inter-group difference in spine
BMD at month 12 was statistically significant after adjustment for baseline BMD values, age, sex, osteoporosis risk factors
and the cumulative prednisolone doses in 12 months (p < 0.001). The corresponding increase in hip BMD were +1.6%
±3.3% (p=0.01) in the ROMO group and +1.6%±2.6% (p=0.003) in the DEN group. No significant inter-group difference
in hip BMD was observed. The increase in femoral neck BMD from baseline to month 12 was not significant in both groups.
In DEN-treated patients, both serum CTX (-34.7±54.8%; p=0.002) and P1NP (-35.1±43.3%; p< 0.001) dropped signifi-
cantly from baseline to month 12. However, in the ROMO group, a non-significant drop in CTX (-18.1±76.9%; p=0.18) but
increase in P1NP (+1.7±70.3%; p=0.89) was observed. Only one new vertebral fracture developed in the ROMO group at
12m. The commonest adverse event (AE) was self-limiting injection site pain/redness, which was significantly more common
in ROMO-treated patients. Post-injection musculoskeletal pain was reported in 2 patients in the ROMO and 3 patients in the
DEN group. Mild hypocalcemia and hypercalcemia were observed in 2 DEN-treated patients. No serious AEs were reported.

Conclusion: Romosozumab was superior to denosumab in raising the spine BMD at month 12 in chronic GC users with high
fracture risk. Both drugs were well-tolerated. Romosozumab may offer a new treatment option for GIOP in high-risk patients.

Disclosure: W. Ma, None; C. Mok, None; L. Ho, None; K. Chan, None; S. Tse, None; S. Chen, None.
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First Line Treatment Using Recombinant IL-1Receptor Antagonist in New
Onset Systemic Juvenile Idiopathic Arthritis Is an Effective Treatment
Strategy, Irrespective of HLA DRB1 Background

Remco Erkens1, Rashmi Sinha2, Alex Pickering3, Grant Schulert4, Alexei Grom4, Lars van der Veken1, Hanneke van
Deutekom1, Jorg Calis1, Jorg van Loosdregt5 and Sebastiaan Vastert1, 1University Medical Center Utrecht, Utrecht,
Netherlands, 2Systemic JIA Foundation, Cincinnati, OH, 3Systemic JIA Foundation, San Francisso, CA, 4Cincinnati
Children’s Hospital Medical Center, Cincinnati, OH, 5University Medical Center Utrecht, Wilhelmina Children’s Hospital,
Zeist, Netherlands

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: (L07–L17) Late-Breaking Abstract Poster
Session Type: Poster Session D
Session Time: 1:00PM–3:00PM

4555



Background/Purpose: Systemic Juvenile Idiopathic Arthritis (sJIA) is a severe subtype of JIA. Recently, interstitial lung dis-
ease (SJIA-LD) has been reported as a severe complication of sJIA, specifically in the first 2 years of disease. Suggested risk
factors for the development of sJIA-ILD are disease onset at young age, the occurrence of macrophage activation syndrome
(MAS), and adverse drug reactions to biologicals (both IL-1 and IL-6). Adverse drug reactions have recently been associated
to HLA DRB1*15 haplotypes. This finding has spurred a debate among pediatric rheumatologist as concerns the use of
advises on pre-prescription HLA-typing to guide medication decisions for new onset sJIA patients. Such decisions may
include postponing and even forgoing the initiation of effective biological therapy in new onset sJIA patients with HLA-
DRB1*15 haplotypes.

Methods: HLA DRB genotyping by whole genome sequencing.

Prospective and standardized treatment cohort study, all started with recombinant IL-1Receptor antagonist (anakinra) as
1st-line therapy/biological.

Results: Our prospective cohort consists of 65 SJIA patients, 53,9% male, mean age at diagnosis of 7.4 years old (range
0.8 to 15.7 yrs). Anakinra was started as 1st line therapy in 60/65 patients, and as 1st line biological in 5/65 (after corticoste-
roid therapy before referral). In total, 72 % of patients reached a steroid-free inactive disease (complete response) at
6 months and 68% after 1 year. In the first 2 years of disease, 20% of patients developed MAS and 62.5% developed eosin-
ophilia at least at 1 time point (≥ reference values adjusted for age), of which 9/65 (13,8%) patients at time of diagnosis. We
found that 17/65 patients (26,1%) carry 1 HLA-DRB1*15:01:01 allele and 21/65 (32,3%) carry HLA DRB1.11 (known risk
locus for sJIA). The rate of HLA-DRB1*15:01 in our cohort is comparable to the general European and US population. Of
the 17 patients with HLA-DRB1*15:01, one patient developed SJIA-LD during follow-up of at least 2 years. Importantly,
the response rate to anakinra in our cohort did not differ significantly between carriers of HLA DRB1*15:01 and non-carriers
(figure 1, complete response at 6 months 59% vs 77% p=0.15, complete response at 1 year 52,9% vs 72,9% p=0.13, Chi2).
In addition, we observed no significant difference in IL-18 levels at the start of treatment, nor in the occurrence of eosinophilia
in the first 2 years between HLA-DRB1*15:01 and non-carriers (figure 2). Two patients had to discontinue anakinra due to
adverse reactions to the drug, but both appeared not to be carriers of HLA-DRB1*15:01.

Conclusion: Our cohort showed an HLA DRB1*15:01 carriage of 17/65 (26,1%), comparable to the general population.
Although one patient in our cohort developed interstitial lung disease and was a carrier of HLA DRB1*15:01, we did not
see differences in the occurrence of eosinophilia and response to anakinra in the first 2 years of disease between HLA
DRB1.15 carriers or non-carriers. We suggest not to withhold effective biological therapy in new sJIA patients based on

Complete response (clinically inactive disease withouth glucocorticoids) rates stratified to HLA DRB1.15:01 carriage or not.

4556



HLA type and only consider (switching to) alternative glucocorticoid based treatment regimens in patients that do not
achieve inactive disease.

Disclosure: R. Erkens, None; R. Sinha, None; A. Pickering, None;G. Schulert, Novartis, Sobi, AB2 Bio, NovImmune;
A. Grom, Novartis, Sobi, AB2Bio; L. van der Veken, None; H. van Deutekom, None; J. Calis, None; J. van Loos-
dregt, None; S. Vastert, Sobi, Novartis.
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Background/Purpose: Autoimmune congenital heart block (CHB+) affects the fetus of mothers with anti-Ro antibodies.
Anti-Ro (Ro+) antibodies (Abs) are usually present in maternal sera when the fetus or newborn develops CHB, but only
2% of Ro+ pregnancies result in CHB, making it difficult to select pregnancies for screening or therapy.

Prevalence of peripheral blood eosinophilia stratified to HLA DRB1.15:01 carriage or not.
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Figure 1: Top Panel: Maternal serum antibodies at term detected by 2D gel of fetal myocardial proteins. A, B and C are 3 different CHB- pregnan-
cies and D, E and F are 3 different CHB+ pregnancies. Bottom panel: Maternal serum antibodies throughout CHB pregnancies (1 to 7) detected by
2D gel of stem cell-derived ventricular-like cardiomyocyte proteins, compared to CHB- pregnancy sera (8 to 10) and normal young women
(11 to 13).

Figure 2: Western blot confirmation of maternal serum autoantibodies from all Ro+ CHB+ pregnancies (A1, A2, B) compared to Ro+ CHB-
pregnancies (C) and normal young women (D). Prior to the development of CHB, four autoantibodies are consistently identified (A1, A2).
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We hypothesized that maternal Abs can be characterized based on fetal heart conduction system protein targets and may
better predict CHB+ pregnancies.

Methods:We screened maternal serum Abs using protein targets isolated from 20-wk. normal fetal myocardium, and sep-
arately using proteins from stem cell-derived ventricular-like cardiomyocytes (VLCMs). Tissues/cells were solubilized, and
used as a source of proteins to create 2-dimensional (2D) gels for Ab discovery.

Results: Sera from 3 Ro+ CHB+ pregnancies drawn at term (Figure 1: D, E, F) identified up to 30 Ab targets to fetal myocar-
dium, compared to 3 Ro+ pregnancies without CHB (CHB-, Figure 1: A, B, C), where only Abs to Ro and La were present.
Sera drawn sequentially later throughout seven affected pregnancies (Figure 1: 1 to 7) identified fewer VLCM protein targets
of Abs in early pregnancy (16 to 18 weeks), compared to later in pregnancy (19.7+ weeks). Serum from three Ro+ CHB-
pregnancies (Figure 1: 8 to 10), as well as from three normal non-pregnant females (Figure 1: 11 to 13) did not demonstrate
any Abs to VLCM proteins.

Mass spectrometry guided selection of 13 protein candidates, for which Abs were confirmed in CHB against seven com-
mercial proteins (Figure 2: A1, A2 and B, p=0.0018 by serum, p=0.0045 by patient, Fisher Exact Test), of which 4 predicted
CHB before its occurrence (Figure 2: A1, A2), including anti-ATP1A1. Validation studies to date in 10 additional Ro+ sera
with heart block outcomes (compared to Ro+ pregnancies with normal outcomes) demonstrate that Abs to ATP1A1 are
identified as early as 7 wks. gestation and are always present in CHB pregnancies (among an expanding set of antibodies
through pregnancy) and are absent in Ro+ pregnancies with normal outcomes. (Figure 3) In contrast, sera from three Ro+
pregnancies without CHB (Figure 2: C), as well as from three normal non-pregnant females (Figure 2:D) did not demonstrate

Figure 3: Validation cohorts: Ro+ CHB+ sera (top 10 blots) demonstrate sequentially fewer autoantibodies as sera are sampled earlier in pregnan-
cies, with only antibodies to ATPA1 present at 7 wks. gestation. anti‐ATPA1 antibodies are always present in CHB+ sera, and absent in Ro+ CHB‐
sera (bottom 10 blots)
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any Abs. The difference between discovery cohort pregnancies that later developed CHB and either control group was sta-
tistically significant (p=0.0286, Fisher Exact Test). Abs to ATP1A1 were identified in 10/10 CHB pregnancies versus 0/10
normal pregnancies in the validation cohort. (p < 0.01)

Conclusion: We discovered Abs against fetal protein targets that were predictive for CHB and confirmed these in an inde-
pendent validation cohort. Further studies in early pregnancy and preconception should be performed to determine how
early prediction is possible.

Better targeting of at-risk pregnancies for CHB might avoid many fetal cardiac assessments in these mothers, and guide
preventive therapy.

Disclosure: S. Benjamin, None; L. Vi, None; D. Chatterjee, None; E. Jaeggi, None; M. Wahren-Herlenius, Merck
KGaA, Janssen Pharmaceutical NV; A. Ruffatti, None; L. Hiraki, Janssen; M. Lohbihler, None; L. Sepiashvili, None;
C. Laskin, None; M. Fatah, None; D. Dominguez, None; L. Ng, None; A. Gramolini, None; V. Christoffels, None;
S. Protze, None; R. Hamilton, None.
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Background/Purpose: Bimekizumab (BKZ) is a monoclonal IgG1 antibody that selectively inhibits IL-17F in addition to IL-
17A. In the phase 3 BE MOBILE 1 and 2 studies, BKZ met all primary/secondary endpoints at Week (Wk)16 in patients
(pts) with active non-radiographic axial spondyloarthritis (nr-axSpA) and ankylosing spondylitis (AS; also known as radio-
graphic axSpA), respectively.1,2 Here, we present the first phase 3 results from up to Wk52 of BKZ treatment.
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Methods: BE MOBILE 1 (NCT03928704; nr-axSpA) and 2 (NCT03928743; AS) were conducted in parallel and had similar
designs, with a 16-wk placebo (PBO)-controlled and 36-wk maintenance period.1,2 Pts were randomized to subcutaneous
BKZ 160 mg Q4W (BKZ) or to PBO then BKZ from Wk16 (PBO/BKZ). Efficacy endpoints were assessed through Wk52.
Treatment-emergent adverse events (TEAEs; MedDRA v19.0) following first BKZ exposure are reported at the Wk52
data cut.

Results: 220/254 (86.6%) randomized pts with nr-axSpA and 298/332 (89.8%) with AS completed Wk52. In both studies,
efficacy was sustained to Wk52 (Table). ASAS40 responses in BKZ-randomized pts increased from Wk16 (nr-axSpA:
47.7%; AS: 44.8%; non-responder imputation [NRI]) to Wk52 (nr-axSpA: 60.9%; AS: 58.4%; NRI) (Figure 1), with high
levels of efficacy across both TNFi-naïve and TNFi-inadequate responder populations (Table). At Wk52, ASDAS < 2.1
was achieved by 61.6% and 57.1%, and ASDAS < 1.3 by 25.2% and 23.4%, of BKZ-randomized pts with nr-axSpA and
AS, respectively (Figure 1). The Wk16 reductions from baseline in objective signs of inflammation (MRI, hs-CRP;
Figure 2), and improvements in function (BASFI), and AS Quality of Life (Table), were maintained through 52 wks. Among
PBO/BKZ-treated pts, efficacy at Wk52 was similar to that seen in BKZ-randomized pts (Figure 1; Table).

At the Wk52 data cut, 75.0% (183/244) of pts with nr-axSpA and 75.5% (249/330) of pts with AS had ≥1 TEAE on BKZ; the
most frequent (by % pts) TEAEs by preferred term were nasopharyngitis (nr-axSpA: 12.3%; AS: 9.1%), upper respiratory
tract infection (nr-axSpA: 9.4%; AS: 6.4%) and oral candidiasis (nr-axSpA: 7.4%; AS: 6.1%); few COVID-19 infections were
reported (nr-axSpA: 7.0%; AS; 2.1%). Incidence (pts/100 patient years) of serious TEAEs were low (nr-axSpA: 4.4; AS: 7.1);
no major adverse cardiovascular events, active tuberculosis cases, serious COVID-19 infections, or deaths were reported.
Most incidences of fungal infection (nr-axSpA: 19.6; AS: 14.9; none serious or systemic) were Candida (nr-axSpA: 12.8;
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AS: 8.3) and mild to moderate; two pts with nr-axSpA and two with AS discontinued the study due to Candida infections.
Incidence of IBD (nr-axSpA: 1.0; AS: 1.0) and uveitis (nr-axSpA: 1.5; AS: 2.4) were low.

Conclusion: Across the full axSpA disease spectrum, BKZ treatment resulted in sustained efficacy, including suppression of
inflammation and improvements in function and quality of life, to Wk52. No new safety signals were observed, consistent
with the safety profile established from Wk24 data.1,2

References:

1. Deodhar A. Ann Rheum Dis 2022;81:772–3;
2. van der Heijde D. Ann Rheum Dis 2022;81:12–3.
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Effect of Secukinumab versus Adalimumab Biosimilar on Radiographic
Progression in Patients with Radiographic Axial Spondyloarthritis:
A Randomized Phase IIIb Study

Xenofon Baraliakos1, Mikkel Østergaard2, Denis Poddubnyy3, Désirée van der Heijde4, Atul Deodhar5, Pedro
M. Machado6, Victoria Navarro-Comp�an7, Kay Geert Hermann8, Mitsumasa Kishimoto9, Eun Young Lee10, Lianne S
Gensler11, Uta Kiltz1, Marco Eigenmann12, Patricia Pertel13, Aimee Readie14, Hanno B. Richards12, Brian Porter15 and
Juergen Braun1, 1Rheumazentrum Ruhrgebiet, Herne, Ruhr-Universität Bochum, Bochum, Nordrhein-Westfalen,
Germany, 2Copenhagen Center for Arthritis Research, Center for Rheumatology and Spine Diseases, Rigshospitalet,
University of Copenhagen, Copenhagen, Denmark, 3Charité - Universitätsmedizin Berlin and German Rheumatism
Research Centre, Berlin, Germany, 4Department of Rheumatology, Leiden University Medical Center, Leiden,
Netherlands, 5Division of Arthritis and Rheumatic Diseases, Oregon Health & Science University, Portland, OR, 6Centre
for Rheumatology & Department of Neuromuscular Diseases, University College London, London, United Kingdom,
7Department of Rheumatology, University Hospital La Paz, IdiPaz, Madrid, Spain, 8Department of Radiology, University
Hospital Charité - Campus Mitte, Charitéplatz, Berlin, Germany, 9Department of Nephrology and Rheumatology, Kyorin
University School of Medicine, Tokyo, Japan, 10Division of Rheumatology, Department of Internal Medicine, Seoul
National University College of Medicine, Seoul, Republic of Korea, 11Department of Medicine, Division of Rheumatology,
University of California San Francisco, San Francisco, CA, 12Novartis Pharma AG, Basel, Switzerland, 13Novartis Pharma
AG, Reinach, Switzerland, 14Novartis Pharmaceuticals Corporation, East Hanover, NJ, 15Novartis Pharmaceuticals
Corporation, Far Hills, NJ

SESSION INFORMATION
Session Date: Monday, November 14, 2022
Session Title: (L07–L17) Late-Breaking Abstract Poster
Session Type: Poster Session D
Session Time: 1:00PM–3:00PM

Background/Purpose: Biologics are clinically efficacious in patients (pts) with axial spondyloarthritis (axSpA) including
radiographic axSpA (r-axSpA). Limited data exist on the effect of biologics in slowing radiographic progression in pts with
r-axSpA. Two-year data from MEASURE 1 showed low radiographic progression with secukinumab (SEC).1 We report data
from SURPASS,2 the first head-to-head study in r-axSpA, that compared the effect of SEC vs adalimumab biosimilar (SDZ-
ADL) on spinal radiographic progression.
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Methods: In this phase IIIb study, bio-naïve pts with active r-axSpA with a Bath Ankylosing Spondylitis (AS) Disease Activity
Index (BASDAI) ≥4, spinal pain score ≥4 (range 0–10), total back pain score ≥40 mm (range 0–100 mm), and with high-
sensitivity C-reactive protein (hs-CRP) ≥5 mg/L or ≥1 syndesmophyte(s) on spinal radiograph were randomized (1:1:1) to
SEC (150/300 mg; dose-blinded) or SDZ-ADL (40 mg; open label). Radiographs and MRIs were reviewed by 3 independent
central readers blinded to treatment arm and chronology of images. Primary endpoint was the proportion of pts with no
radiographic progression (change from baseline [CFB] in modified Stoke AS Spinal Score [mSASSS] ≤0.5; mean score of
readers) on SEC vs SDZ-ADL at week (wk) 104 (superiority testing). Secondary endpoints included CFB-mSASSS by wk
104, proportion of pts with ≥1 syndesmophyte(s) at baseline (BSL) with no new syndesmophytes(s) at wk 104, CFB-MRI
Berlin sacroiliac joint (SIJ) inflammation score, CFB-AS spine MRI-activity (ASspiMRI-a) Berlin modification score, and safety.

Results: Overall, 859 pts received SEC 150 mg (n=287), 300 mg (n=286), or SDZ-ADL (n=286). Pt demographics and BSL
disease characteristics were balanced. With 78.5% male, mean age 42.1 years, mSASSS 16.6, BASDAI 7.1, hsCRP
20.4 mg/L, and 73% with ≥1 syndesmophyte(s), this population had a high risk of radiographic progression. Mean BSL
MRI edema scores were 1.6 to 2.5 for SIJ and 2.6 to 3.4 for spine. At wk 104, the proportion of pts with no radiographic pro-
gression (CFB-mSASSS ≤0.5) was 66.1%, 66.9%, and 65.6% in SEC 150 mg, 300 mg, and SDZ-ADL arms, respectively
(Table 1; P=ns, both SEC doses). Mean CFB-mSASSS was 0.54, 0.55, and 0.72 in SEC 150 mg, 300 mg, and SDZ-ADL
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arms, respectively (Table 1). Similar rates of CFB-mSASSS were observed across arms (Figure 1). Overall, 56.9%, 53.8%,
and 53.3% of pts in SEC 150 mg, 300 mg, and SDZ-ADL arms, respectively, with a BSL ≥1 syndesmophyte(s) did not
develop new syndesmophyte(s) by wk 104 (Table 2). At wk 16, mean (SE) CFB-MRI SIJ scores were −1.22 (0.14), −1.10
(0.14), and −1.51 (0.14), and mean CFB-MRI spine scores were −1.43 (0.14), −1.59 (0.15), −2.31 (0.15) in SEC 150 mg,
300 mg, and SDZ-ADL arms, respectively. Overall, 79.7%, 81.8%, and 84.2% pts had ≥1 adverse event (AE), and 14.0%,
10.2%, and 11.2% pts had serious AEs in SEC 150 mg, 300 mg, and SDZ-ADL arms, respectively.

Conclusion: Spinal radiographic progression over 2 years was low with no significant difference between SEC and SDZ-
ADL arms. Safety was consistent with the well-established safety profiles of SEC and SDZ-ADL.
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Innovative Anti-pneumococcal Vaccine Strategies versus Standard
Vaccination Regimen in Patients with ANCA-associated Vasculitides
Receiving Rituximab Therapy: A Multicenter Randomized Controlled Trial
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Background/Purpose: Patients receiving glucocorticoids plus rituximab (RTX) show an increased risk of infection, espe-
cially invasive pneumococcal infections. Vaccine responses to influenza, Streptococcus pneumoniae and SARS-CoV-2
under RTX therapy are strongly impaired. In patients with autoimmune diseases receiving such treatments, especially those
with ANCA-associated vasculitides (AAV), there is thus a need to develop enhanced anti-pneumococcal vaccine strategies
to increase immune response and protection.

Methods: This multicenter randomized, open label, phase 2 trial, compared two innovative “reinforced” anti-pneumococcal
vaccine strategies to the standard regimen in patients with AAV receiving RTX therapy. Adult patients with newly diagnosed
or relapsing AAV, with an active disease (BVAS ≥3) and planned to receive RTX as induction therapy were randomized in a
1:1:1 ratio to three parallel arms: standard regimen combining a dose of PCV13 at day 0 followed by a dose of PPV23 at
month 5 (M5) (arm 1); double dose of PCV13 at day 0 and day 7 followed by a dose of PPV23 atM5 (arm 2); or 4 doses of
PCV13 at day 0 followed by a dose of PPV23 at M5 (arm 3). The primary endpoint was the immune response at M6 against
the 12 pneumococcal serotypes common to the PCV13 and PPV23 vaccines, according to four ordered categories of
ELISA response: positive antibody response to 0-3, 4-6, 7-9, or 10-12 serotypes. The primary endpoint was analyzed in a
proportional odds logistic regression model with a Bonferroni correction for the 2 innovative arms. Secondary end points
were local and systemic solicited reactions 7 days following each vaccination and any adverse event related or possibly
related to vaccine immunization.

Results: A total of 95 participants were analyzed in the modified intention-to-treat population, with 30 assigned in arm
1, 32 in arm 2 and 33 in arm 3.

At M6, immune response to 0-3, 4-6, 7-9, or 10-12 serotypes was observed in 83.3%, 13.3%, 3.3% and 0% in arm 1;
56.3%, 28.1%, 15.6% and 0% in arm 2; and 60.6%, 33.3%, 6.1% and 0% in arm 3. Patients in arm 2 were significantly more
likely to be in any higher response categories compared to the standard regimen after adjustment on age, with a proportional
odds ratio (pOR) of 4.1 (97.5% CI 1.1-15.9, p=0.018), while the second innovative regimen only tended to improve vaccine
responses (pOR 3.1, 97.5% CI 0.8-11.9, p=0.062).

Local and/or systemic solicited reactions 7 days following each vaccination and any adverse event related or possibly
related to vaccine immunization during the first 6 months occurred at higher numbers after the reinforced first vaccinations
but were mainly grade 1 or 2 local reactions. No severe adverse events related to vaccination was observed.

During follow-up, 8 vasculitis flares occurred in 6 patients, in median 87 days after the last vaccination: one patient in arm
1, 2 in arm 2, and 3 in arm 3.

Conclusion: In patients with AAV receiving RTX therapy, an innovative reinforced anti-pneumococcal vaccine strategy
based on double dose of PCV13 at day 0 and day 7 followed by a single dose of PPV23 at M5 significantly improved the anti-
body responses against Streptococcus pneumoniae compared to the standard regimen.
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Background/Purpose: Immunosuppression in Takayasu Arteritis (TA) reduces the risk of arterial damage and disease pro-
gression. However, long-term use of glucocorticoids (GC) and other immunosuppressants carries risk, particularly as
patients age. GC tapering protocols vary between centres and there are no current guidelines on the safety of treatment ces-
sation due to a lack of data. This study describes the cessation of treatment in a large single centre cohort and evaluates the
baseline, clinical and treatment parameters associated with successful treatment stop.

Methods: The Imperial College Takayasu Arteritis Cohort (UK) was reviewed retrospectively; 158 patients with median
follow-up 8.4 [5-13.6]yrs. Patients with data available within 1 year of the audit date (March 31st 2021) were analysed. Treat-
ment was defined as >6 months of GC, DMARD or biologic medication and cessation as stopping all treatment for >1 year.
Cessation safety was assessed by serial angiography and NIH disease activity scoring. Baseline demographic, clinical and
treatment parameters as well as initial treatment responses were compared for cessation and non-cessation cases. Data
are median [IQR], comparisons are non-parametric for continuous variables.

Results: Within 158 TA cases; 129 (82%) required treatment (18% presented with burnt-out disease). 107 cases (83%)
remained in follow-up care. Treatment was ceased in 29 cases (27.1%), time off-treatment was 3.6 [2.5-8.2]yrs. A single
case of post-cessation disease relapse requiring treatment restart was identified but did not meet cessation criteria (< 1 yr
off-treatment). For 25 (86%) cessation cases, treatment withdrawal was due to sustained disease inactivity while in 4 cases
withdrawal was accelerated by infection, non-adherence and tolerance. Activity scoring of cessation cases confirmed dis-
ease quiescence. Serial angiography (aorta MRI or CT angiogram) confirmed no arterial progression in 20 cases (Fig. 1).
Two cases with findings indicative of progression were later diagnosed as atherosclerosis and one case had aortic dilatation
unaccompanied by systemic features.

Baseline demographic and disease severity parameters were similar in cessation and non-cessation patients (Table 1). Ces-
sation cases had lower GC doses after 2 yrs treatment and a trend towards lower disease activity, suggesting better
responses. Consistent with this, biologic administration (reserved for refractory disease) was markedly lower in the cessation
group. Finally, cessation cases had earlier treatment start years, were older at the audit date and had an increased propor-
tion of Numano Type V classification.
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Conclusion: In TA, complete treatment cessation is feasible and safe in a proportion of cases. Initial treatment response,
treatment duration and Numano type V arterial involvement are potential predictors of successful treatment cessation and
may aid future stratification strategies after validation.

Disclosure: R. Maughan, None; A. Porter, None; C. Dahanayake, None; C. Ianonne, None; R. Alapat, None;
C. Pericleous, None; T. Youngstein, None; J. Mason, None.

Figure 1. Angiographic findings after treatment cessation. Black lines represent a single patient, length of line is patient’s time off-treatment. Aster-
isk (*) indicates patient with conclusive stable angiography. MRA, MRI based whole aorta angiography; CTA, CT based whole aorta angiography,
FDG-PET-CT, fluorodeoxyglucose positron emission tomography; US, ultrasound.

Table 1. Comparison of cessation with non-cessation cases.
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Why Communication Is the Most Important Thing in Healthcare
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SESSION INFORMATION
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Session Time: 1:00PM–3:00PM

Background/Purpose:My name is India I got diagnosed with JIA when I was 8 and I’m now about to turn 28 so as you can
imagine it’s been a whirlwind in that time.

Intervention: Obviously, at such a young age, you don’t truly understand the gravity of the situation, so I was very reliant on
my parents and medical professionals in terms of healthcare and didn’t begin to take control until I was around 16 and I had
to learn what this means for my life so I would spend endless nights googling and going on forums and doing everything in
my power –which can be very confronting.

My immediate reaction was to talk to my doctors about everything from diet to all types of preventative treatments but the
best thing they did was calm my nerves and explain it in a way I could understand so I was in control for example what med-
ications did what, when I had to get a blood test, they would explain what and why they were testing.

Another helpful thing was having doctors who were always accessible when I had a flare and listened to my concerns and
didn’t make me feel like I was overreacting or being dramatic and helped me work to fix the issues.

Maintenance: in doing these things I was able to go on and study and get a job and my health remained relatively stable

Quality of Life:My current quality of life is excellent, I’m working and feeling more inspired than ever to tell my story and get
back into the world. If there’s any advice I could give it’s that I’ve been very blessed to have found amazing doctors and think
everyone deserves the right to have a say in their healthcare and this should be the case always

Disclosure: I. Murphy-Miller, None.
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Patient Mobilization for Vaccine Access and Improved Care During the
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Background/Purpose: The COVID pandemic was particularly difficult for persons like me living with rheumatoid arthritis and
immunosuppressed. I had to impose myself months of isolation and restrictions, live with anxiety, and to maintain contact
with people, learn to use telecommunications to protect myself and have a good control of my disease since I must take
two immunosuppressive drugs. With the development and distribution of new anti-SARS-CoV-2 vaccines came the hope
that a way out of this was on the horizon. However, in December 2020, I learned that immunosuppressed patients would
not have access to these vaccines because of the lack of research data in patients with diseases like mine. The rationale
for this was that the initial vaccine studies had not included patients with autoimmune disease and there was a theoretical
risk of disease exacerbation after vaccination. This seemed like a paradox to me: refusing to give what might protect vulner-
able immunosuppressed persons like me from severe COVID for fear of exacerbating my arthritis. I felt like I had a right to be
part of the discussion! With another patient of the Patients Interested in Research in Arthritis (PIRA) patient group, we
decided to mobilize ourselves to help find a solution to this unacceptable situation. We contacted the rheumatologist affili-
ated with PIRA and an infectious disease specialist who offered to support us in our call to make vaccines accessible to
immunosuppressed patients with arthritis.

Intervention: A research project that granted immunosuppressed patients access to vaccination and also documented
their response to the vaccine was put in place. The team worked fast and hard to establish the research protocol, met with
officials at the Ministry of Health of our province where the proposal was submitted and accepted. By May 2021 more than
200 subjects had received two doses of a COVID vaccine. The preliminary results showed a lower response to SARS-CoV-2
antibodies in arthritis patients compared to healthy controls after the 1st dose of vaccine and a better response after the 2nd
dose. This encouraged public health authorities to prioritize our population of patients to receive a 3rd dose more rapidly
than in the general public.

Maintenance: Thanks to the efforts and support of all, patients with autoimmune inflammatory diseases (rheumatoid arthri-
tis and lupus) had the chance to participate in this project and to demonstrate that the vaccine was safe and acceptable in
immunosuppressed patients. In addition, a booster dose 3 months after the 3rd dose was available and helpful as the Omi-
cron wave hit hard.

Quality of Life: PIRA patients have been supportive, informed, and have shared their fears, difficulties, and hope. I’m really
glad I was able to work with my PIRA colleague to enhance access to vaccines to vulnerable patients. We feel that we were
listened and that we made a difference. We thank the rheumatologists and the research coordinators who worked very hard
to make this project happen in a timely manner. Through this collaborative work we feel that we have helped the autoimmune
inflammatory disease patient community. Advocacy is important!
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To Err Is Human: The Need for Patients with Rheumatic and
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Records

Ida Hakkarinen, Greenbelt, MD

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (PP01–PP22) Patient Perspectives Poster
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: In November 1999, the Institute of Medicine issued a press release announcing publication of To Err
is Human: Building a Safer Health System (Kohn et al., 2000), which documented medical errors and their impacts upon
patient safety. The report was a watershed moment for the US health care system.

Over my 10-year journey with Granulomatosis with Polyangiitis, my health care experiences have included encountering
errors in health care records, financial data, and insurance claims diagnoses. The Federal rule implementing policies related
to the 21st Century Cures Act issued in April 2021 outlined eight types of clinical notes in Electronic Health Information to be
made available to patients without charge as part of the US Core Data for Interoperability.

Intervention: In July 2021, I underwent an ultrasound of my neck and downloaded the radiology report to find the clinical
history for a different patient had been assigned to me. The radiology Fellow interpreted the imagery based upon a
65-year-old woman with a history of surgery and thyroid cancer. When I reported this, I learned there’d been incorrect
patient identification – a "Red Rule" violation.

Figure 1 shows the "Swiss Cheese" model of failure in human systems (Reason, 1990). In my case, atrophy of my thyroid
gland had been interpreted incorrectly as previous surgery. This error was compounded by a second one, due to duplicate
medical record numbers in the enterprise Radiology Picture Archiving and Communications System.

Swiss Cheese Model of Failure in Human Systems (Reason, 1990)
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After reviewing the summary bill from a recent hospitalization, I noted the drug costs were high. I requested an itemized bill
and found I’d been charged twice for an infusion drug I’d only received once.

Figure 2 shows mistakes discovered from a review of my Personal Health Record in my health insurance portal. Incorrect
diagnosis codes can lead to errors in research that uses health claims databases.

Maintenance: Patients with Rheumatic and Musculoskeletal Diseases often have chronic conditions and see multiple spe-
cialists for treatment. Clear communication with one’s medical team is vital to minimize risk.

I regularly confirm verbally the next step of a procedure. After working with a pharmacy clerk to obtain a high-dose influenza
vaccine, I repeated to the pharmacist I was getting the high dose. Looking at the vial, he saw he had the regular dose.

Written discharge instructions for a recent hospitalization showed the tablet increment (2.5 mg) listed for a drug was half the
pharmacy-provided tablet increment (5 mg.) Health literacy is important in reducing errors.

Author’s Insurance Information Showing Claim Diagnosis (DX) Submitted versus Actual Condition

ACR Convergence 2021 Keynote Speaker on the Importance of Communication
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Quality of Life: The Patient Advocacy Coordinator for my academic medical center has been helpful in resolving issues I’ve
raised. I’ve submitted an application to serve on the hospital’s Patient and Family Advisory Council for Safety and Quality.

Communication (Figure 3) is indeed the most frequently used medical procedure, and I strive to ensure mine is proactive,
clear, and concise when I partner with my team.

References Institute of Medicine (US) Committee on Quality of Health Care in America; Kohn LT, Corrigan JM,
Donaldson MS, editors. To Err is Human: Building a Safer Health System. Washington (DC): National Academies Press
(US); 2000.Reason J. Human Error. Cambridge: Cambridge University Press; 1990.
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Invisible to Invincible: The Role of Virtual Events in Autoimmune
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Background/Purpose: After years of ignoring my dry eyes and mouth, unrelenting fatigue, and body pain, an off-the-cuff
comment from my dental hygienist finally pushed me to pursue evaluation for my symptoms. In the intervening years from
my Sjogren’s diagnosis to the present, I have come to realize I was one of the lucky ones to have had a clear-cut answer
based on my blood work. More startling have been the revelations that continue to unfold now as I navigate the healthcare
system as both a practicing physician and patient in particular the role of self-advocacy, support groups, and physician-
patient communication.

Intervention: Fueled by isolation and frustration, social media and virtual support groups though commonplace prior to the
pandemic have grown and evolved considerably in the last 2 years. Interaction amongst platforms has been limited between
separate communities found on Facebook, Instagram, Reddit, Smart Patients, and traditional disease-specific support
groups. Growing out of a desire to strengthen autoimmune communities and promote advocacy and patient education, vir-
tual events provide an opportunity for anyone in the world with a computer or smartphone and internet access to participate.
Additionally, these events also provide a new platform for improved communication between healthcare professionals and
patients.

Maintenance: We describe 2 virtual events that occurred between February and May 2022:

1. Virtual Sjogren’s Summit

2. Autoimmune Warrior Conference

Events occurred exclusively in virtual space. Total participation numbered 1768, representing individuals from over 18 coun-
tries and 38 states. Event 1 was promoted primarily to those with the representative condition whereas #2 was promoted to
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all autoimmune patients and healthcare professionals (HCP). Event 2 differed in that Continuing Medical Education credit
was made available for physicians and HCPs who elected to claim credit for a small cost ($5/session). Additionally, event
2 was structured with 2 tracks: one primarily geared to patients and the other primarily for HCPs. All participants were wel-
comed to each of the sessions. All events made sessions were made available for viewing after the event.

94.7% of participants reported that they were committed to taking action or taking action already in their health as a direct
result of the event.

Quality of Life: 94.6% of participants from event 1 (N=58) rated the event as very good to excellent. Event 2 had a rating of
9.4/10 for satisfaction. Take-away comments from both events included themes related to the need for self-advocacy,
increased appreciation for the systemic nature of the disease, feelings of validation and community, and the role of lifestyle
in disease management.

Disclosure: K. Wada, None.
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From Practical Tips to Heartfelt Encouragement: How Social Media Can
Improve Quality of Life with Rheumatic Disease

Cheryl Crow1 and Zoe Rothblatt2, 1Arthritis Life, Bellevue, WA, 2Global Healthy Living Foundation, New York, NY

SESSION INFORMATION
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Session Time: 1:00PM–3:00PM

Background/Purpose: Living with different autoimmune rheumatic diseases, we (Cheryl and Zoe) share similar struggles
with disease management, and successes in learning newways to use social media to support others and to cope ourselves
in our disease journey. Cheryl was diagnosed with rheumatoid arthritis in 2003 at age 20. Today she is on her fourth biologic
medication along with methotrexate and enjoys a good quality of life despite moderate to severe RA. Zoe was diagnosed
with Crohn’s disease in 2015 at the age of 20, followed by diagnosis of spondyloarthropathy in early 2016. Zoe would try
and fail on multiple treatments before finding the right combination of medications.

Intervention: After finding education and support on our own, we realized the importance of creating space and sharing our
journey with others. We each use social media as a platform to share evidence-based information, heartfelt support and
practical tips for coping with chronic illnesses. We became connected to each other through social media because of the
popularity of our accounts, and we now collaborate on posts. While our initial focus has been on providing education via
social media, we quickly discovered that the comments section of our posts were full of helpful information as well. We real-
ized that while we initially looked to social media to share our tips, it’s become a place for us to learn others’ tools and strat-
egies as well, many of which we have implemented in our own lives (see Table).

Maintenance: The knowledge we’ve gained from others has helped us improve our quality of life and have more informed
conversations with our care team. The improvements to quality of life fall into three main categories: practical tips for daily liv-
ing, emotional support, and general disease management. We maintain our social media presence through daily content
sharing. Cheryl shares regular updates from her Arthritis Life Podcast which features interviews with others living with
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rheumatic disease, and Zoe shares daily CreakyJoints articles filled with education, support and firsthand stories from peo-
ple living with rheumatic disease. After posting, we engage with the comments on the content and direct messages from
other accounts which is where we learn more from others on their experiences. Cheryl also shares frequently on her Arthritis
Life TikTok and Global Health Living Foundation TikTok accounts and benefits from hearing others’ feedback about her life
hacks (see Figure).Quality of Life: Social media gives us 24/7 access to the chronic illness community and their lived exper-
tise. Having this connection with others, sharing our ideas and in turn hearing about others’ experiences has changed the
way we approach our health. For Cheryl, she has tried new techniques and gadgets to make daily living with rheumatoid
arthritis easier. She has also felt less alone and more open to addressing the ways her condition has affected her mental
health, through seeing others open up and share their coping tools and emotional journeys. For Zoe, social media has
helped normalize her symptoms. Zoe feels empowered to advocate for herself and speak up at doctor’s appointments
and is able to better manage her conditions because of the social media community.

Post: Content shared on social media through a user’s or organization’s profile. It can be as simple as a blurb of text, but can also include images,
videos, and links to other content. Other users of the social network can like, comment, and share the post.
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Search for a New Rheumatologist; What Happened When My Trusted
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Lawrence Phillips, Noblesville, IN
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Session Time: 1:00PM–3:00PM

Background/Purpose: I was diagnosed with rheumatoid arthritis (RA) in 1999. In 2015 and 2019, two surgeons indepen-
dently diagnosed me with ankylosing spondylitis (AS) following two extensive spinal surgical interventions.

In December of 2021, my long-time rheumatologist informed me that he planned to retire in March of 2022. I was not sur-
prised, but I was saddened just the same. What ensued was a four-month search for a rheumatologist who would accept
my insurance, was accepting new patients to their practice, and who understood my case.

I knew I was entering my search while the United States faced a significant and worsening shortage of rheumatologists. (It is
estimated that by 2030 the demand for rheumatology practitioners will exceed “the supply by 102%.[1]) This shortage was
already impacting my specific needs, so I knew I had to be deliberate in selecting my new rheumatologist.

Reference
1. Miloslavsky EM, Bolster MB. Addressing the rheumatology workforce shortage: A multifaceted approach. 2020;50
(4):791-96 doi: 10.1016/j.semarthrit.2020.05.009

Intervention: In searching for a new rheumatologist, I used the following resources:

• American College of Rheumatology - “Find a Rheumatologist directory”
• Referral from my retiring rheumatologist

Screenshot of our TikTok videos reaching over 100,000 people. The image shows three videos, one about a handle knife for arthritis, one about
when your doctor doesn’t believe your pain and the other about an aid to twist a gas cap off easily.
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• Spondylitis Association of America - “Rheumatologist Directory”
• Arthritis Foundation - “Find a Doctor Directory”
• List of those practicing rheumatologists within my hospital system
• Recommendations from my infusion nurse

In addition, I had to consider my pending insurance change on June 1, 2022, and my urgent need to schedule my infusion
shortly after that. These factors made the scheduling complicated.

To find the perfect fit, I developed a list of the characteristics I most desired in a rheumatologist. Those characteristics
included:

• Someone who is knowledgeable. My new doctor had to be a member in good standing with the American College of
Rheumatology.

• Someone who gets me. Humor is essential, and it is an important trait I look for in members of my healthcare team.
• Someone who is willing to be my consultant, not my manager. My best interactions with health care providers are collaborative.
• Someone likely to remain in practice long term. I like stability, especially when it comes to my healthcare.
• Someone who has a professional front office staff. After all, they are the first - and sometimes the last - person we speak to when

walking into the physician’s office.

Maintenance: To find a new rheumatologist, I reviewed the careers and hospital affiliations of eight physicians. I then sched-
uled appointments with two of them and explained that I was searching for a new rheumatologist and wanted to be sure they
felt they could work with me and vice versa.

Both physicians were very accommodating. We discussed my case, the challenges of living with ankylosing spondylitis, and
what they saw as their immediate path forward if they took my case.

Quality of Life:My search led to a rheumatologist who is a recent graduate and who came highly recommended by both my
former rheumatologist and infusion nurse. She is a member of the American College of Rheumatology and is on staff within
my healthcare system. After three meetings, I find her to be an excellent practitioner. I am hopeful we will have a long
association.

Disclosure: L. Phillips, Pfizer, abbvie, Johnson & Johnson, Nevro Corporation, Tandem Diabetes, Viatris.

Number: PP07

Remissions and Vigilance

Michael Scepaniak, Cockeysville, MD

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (PP01–PP22) Patient Perspectives Poster
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: I’ve been diagnosed with spondyloarthritis (SpA) for a little more than 7 1/2 years. That diagnosis
was preceded by roughly 9 months of significant disease activity, which in turn was preceded by a decade of “introductory”
back and hip pain. Once diagnosed, I started a regimen of nonsteroidal anti-inflammatory drugs (NSAIDs). With them, came
relief, and then (after a year or so) remission, and then no more drugs.
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At that point, I was 40 years old. I’m now 47. The intervening 7 years have been anything but disease-free.

Intervention: Because of my SpA, I’ve had localized, transitory inflammatory pain all over my body - shoulders, hips, back
(upper, middle, and lower), feet, ankles, knees, neck, and chest. When warranted (by the pain), my go-to option has been
NSAIDs. But, the stubborn guy that I am, I’ve always fought my way off of them.

Michael Scepaniak walking on a slackline, Summer 2018.

Michael Scepaniak departing from a local farmers’ market on his bicycle, Summer 2020.
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At various points, my doctors have encouraged me to take biologics, which I have respectfully declined. Instead, I’ve experi-
mented with a plethora of alternative treatments and lifestyle changes, including:

- Health journaling
- Taking cold showers
- Sleeping on the floor
- Fasting, both intermittent and multi-day
- Daily stretching and self-massage
- Focusing on breathing through my nose
- Eating a paleo diet
- Running errands via bicycle
- Slacklining
- Meditative breathing

The result? Three remissions. Which treatment(s)/change(s) get(s) credit? Hard to say. But, because a lot of the experiments
I undertake seem worthwhile to me, I continue on with them – SpA or not.

For me, vigilance is key. I continually channel my efforts at preventative health and conditioning. I push ahead when my
symptoms allow. By establishing higher expectations of my body and for myself, as I am able, I increase the degree to which
I can degrade during periods of disease activity. Instead of regarding my SpA as ever being in remission, I always prefer
thinking of it as being temporarily inactive, or quiet. I continue in a manner that basically presumes that my remission is not
permanent.

Maintenance: Here are my totals:

- Seven and a half years since diagnosis
- Five and a half years of disease activity
- Two and a half years of disease inactivity
- Just under 2 years of taking medications (NSAIDs)
- 3 remissions

Quality of Life: SpA does not limit what I do in life. However, the mindset I’ve taken is that I will never be completely free of
it. My goal is to extend my periods of disease inactivity for as long as I can. Whenever my disease becomes more active, I’ll
work to quiet it as quickly as possible. My eventual goal is to get to the point where, overall, my disease is more quiet than
active.

Disclosure: M. Scepaniak, Viome.

Number: PP08

Learning to Advocate for Myself and the Young Adult Community While
Finding My Place as a Patient Partner at CARRA (Childhood Arthritis and
Rheumatology Research Alliance)

Ela Chintagunta1, Courtney Wells2 and Kristine Carandang3, 1Young Patients’ Autoimmune Research & Empowerment
Alliance, Chicago, IL, 2University of Wisconsin-River Falls; Young Patients’ Autoimmune Research and Empowerment
Alliance, St. Paul, MN, 3Young Patients’ Autoimmune Research & Empowerment Alliance, San Diego, CA
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SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (PP01–PP22) Patient Perspectives Poster
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: I was diagnosed with Juvenile Idiopathic Arthritis at the age of 13 when I was experiencing joint
swelling in my lower body and my hands. I was lucky that I was in medicated remission quickly. Being diagnosed with a
health condition that has unknown causes or a cure, I wanted to know what kind of research was being conducted to help
with finding causes or cures, as well as increasing daily quality of life and knowledge. I wanted to help other young adults
who were going through the process of getting diagnosed and receiving treatment to know that they can stand up for them-
selves and become a stronger and more resilient person.

Intervention: CARRA is an organization of healthcare professionals and researchers working together to research, facilitate,
and accelerate the understanding of the epidemiology, outcomes and biology of pediatric rheumatic diseases. Patients and
caregivers collaborate with CARRA members to prioritize, design, conduct, and share results of their research. CARRA is
organized in disease specific research committees and within those research committees are workgroups. Since February
2021, I have joined 6 CARRA workgroups as a patient partner working on projects I found interesting or pertinent to my life.
My role is to bring the patient’s voice to the table and think about what the patient cares about through discussions and
feedback on materials and study design. I was even asked to write an article about my experiences at meetings for the
CARRA registry newsletter.

Maintenance: Being a patient partner has empowered me to advocate for myself and others, even as a young adult. At the
beginning of my time with CARRA, I felt that because I do not have medical training or other advanced knowledge like clini-
cians and researchers, I could not be useful. I learned quickly that what I do have is my lived experience with JIA and my
unique viewpoint that makes a difference in how research is conducted. As I realized my value, I began sticking up for myself
in meetings when workload was a lot or meeting times were inconvenient with school. It was important to me that both
parties - clinicians/researchers and patients - were heard and benefitting equally from a bilateral exchange, with me gaining
knowledge about research in rheumatology, as well as networking opportunities for my career. This information and my
advocacy skills translated into me being empowered to bring new ideas on how to improve my lifestyle and treatment to
my own rheumatology provider as well as help other patients to advocate.

Quality of Life: I am still in medicated remission trying to get off medication, but arthritis still affects my daily life and leaves
me to advocate for myself. One way is working on projects with the Arthritis Foundation, providing young adult patient input
to legislation and programming. I am also a member of Young Patients’ Autoimmune Research and Empowerment Alliance
(YP AREA), where we aim to empower adolescents and young adults (AYAs) to engage further with research to improve their
care and daily lives. Finally, I am a user expert/Access Leader at my college working on providing feedback about spaces
and experiences from a disability standpoint.

Disclosure: E. Chintagunta, None; C. Wells, None; K. Carandang, None.

Number: PP09

AMatter of Life and Death: Why Diversity, Equity and InclusionMatter for
Health Care Providers

Tonya Horton, Rutgers University, Cherry Hill, NJ
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Session Time: 1:00PM–3:00PM

Background/Purpose: In 2017, I went from exercising daily to hardly able to walk due to severe knee pain. My primary care
doctor ordered x-rays and referred me to an orthopedist. When the orthopedist entered the exam room, she said that she
was surprised to see me because my x-rays showed the knees of a 70 year old woman. I was diagnosed with osteoarthritis
(OA) in both knees and would need a knee replacement. It was recommended that I take ibuprofen, go to physical therapy
and lose weight. I decided to get bariatric surgery. I underwent a battery of tests in preparation, which led to the discovery of
a large polyp and possible cancer. I had a right hemicolectomy to remove my appendix and portions of my small and large
intestines. Following surgery, I experienced immense back pain. To treat the pain, I was given ibuprofen and a heating
pad. Following my hospital discharge, my back pain progressed to spasms, and eventually, arm and chest spasms. A trip
to the ER, revealed that my lung had collapsed during surgery and I was re-admitted. It wasn’t until a pulmonary follow-up
that I learned my lung was punctured during surgery and the back pain was a primary symptom. According to the pulmonol-
ogist, the doctors should have known this.

Intervention: "The doctors should have known." That phrase took me back to my OA diagnosis and my doctor’s comment
that she didn’t expect to see me. My OA shouldn’t have been a surprise to her. OA disproportionately impacts women —

especially women of color over 40. It isn’t uncommon for a Black woman like me to develop OA. I assumed the many stories
of health disparities among Black women I’d read and heard wouldn’t happen to me. That was not the case, I had the same
experiences I’d read about. These experiences led to my interest in researching health disparities. My research entitled,Mit-
igating Disparities in Health Care for Black Women: An Analysis of Diversity, Equity and Inclusion in the Curriculum Frame-
works of New Jersey Medical Schools, led me to focus my energy on health equity. I do this as a Patient Advocate with
the Arthritis Foundation. The most impactful experience I had was facilitating Diversity, Equity and Inclusion (DEI) Roundta-
bles in three different regions. These discussions bought patients, community members and health care providers together
to share ideas and experiences. A common theme in these sessions was the lack of access to high quality health care rang-
ing from provider location to level of communication to how pain was managed.

Maintenance: Because of my experiences as a patient advocate, I became a better advocate for myself. I now realize that
my doctor is not the only source of information on how to manage my pain. My medication options are limited due to aller-
gies, so I’ve learned complementary methods of pain management such as meditation and yoga.

Quality of Life: Five years later, my life is different. In addition to small tweaks, I have made big lifestyle changes. Even still, I
am grateful for my diagnosis. It led to a potentially lifesaving surgery and to my living a fuller, more purposeful life. Navigating
the health care system led to my life’s work of ending systemic inequities. By sharing my story, I hope both patients and
health care providers will learn best practices to enhance their experiences with each other.

Disclosure: T. Horton, None.

Number: PP10

How Advocating for My Autoimmune Disease Led Me to Desire to Pursue
a Career in Rheumatology

Brooklyn Johnson1 and Kathleen Collins2, 1Memphis, TN, 2LeBonheur Children’s Hospital, Memphis, TN
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Session Date: Saturday, November 12, 2022
Session Title: (PP01–PP22) Patient Perspectives Poster
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: The summer before my senior year, I developed a faint rash on my face and my arms. At a derma-
tology appointment, I pointed this out to the PA, and she thought it may be DLE, so she took a skin biopsy. When I got my
stitches out the following week, I was extremely tired, my rash had spread, and I was struggling to walk long distances. She
called a rheumatologist, and I was able to get an appointment the next day.

Several days later I went to the emergency room and after many long hours, I was admitted with suspected SLE. I became
very weak and struggled with walking, raising my arms, and even talking. I was officially diagnosed with SLE and JDM.Within
a few days, I began to feel a lot better and was discharged home, only to be readmitted a week later for right-sided weak-
ness. I received an IVIG infusion which helped me feel a lot stronger, but I still would have lots of work to do in outpatient ther-
apy when I was discharged.

Intervention:When I was first diagnosed, I really enjoyed reading articles about my illnesses. While I was in the hospital, my
rheumatologist gave me Myositis and You, a book about JDM. I finished this 400+ page book before I was even discharged
and was very interested in learning more about JDM and other related conditions. A few months later, my rheumatologist
invited me to attend ACR’s Advocates for Arthritis, and I really enjoyed the opportunity to advocate for myself and so many
others with rheumatic diseases.

Maintenance: Being a college student with a chronic illness is hard. I sometimes struggle in my classes due to fatigue, brain
fog, and just feeling unwell. However, I am part of several disability advocacy and support groups on campus, and I appre-
ciate the friendships I’ve made with people with other autoimmune conditions similar to mine and being able to reach out to
anyone with questions about navigating college with a chronic condition. I enjoy advocacy events both on and off-campus. I
have continued to attend Advocates for Arthritis and look forward to continuing in future years. This past year, I have enjoyed
getting to work with the ACR for media advocacy as well.

Quality of Life: I am now a junior in college on a pre-med track with a major in Health Equity. I enjoy this major because I get
to see the societal and environmental determinants of health. I believe my sociology, urban studies, and policy classes, in
addition to my experience as a patient and patient advocate, will prepare me to be an empathetic and understanding
physician.

Disclosure: B. Johnson, None; K. Collins, None.

Number: PP11

Exercise as a Supportive Treatment for My Ankylosing Spondylitis

Sara King-Dowling, Children’s Hospital of Philadelphia, Philadelphia, PA
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Background/Purpose: Patients with autoimmune rheumatic diseases (ARDs) are often caught in a paradox as they experi-
ence mobility challenges, but long periods of immobility cause increased stiffness and pain. I have been living with symptoms
of Ankylosing Spondylitis (AS) for eleven years. It took almost 4 years from onset of symptoms to my diagnosis. Before I
received a diagnosis, I tried to manage my symptoms on a regimen of non-steroidal anti-inflammatory drugs (NSAIDS). I had
always been an active person, but the joint pain and stiffness that started when I was twenty-two years old made it almost
impossible for me to participate in the activities and sports I enjoyed. I had completely lost my identity as an athlete.

Intervention: When I received my diagnosis at the age of twenty-six, I was started on a biologic treatment for my AS. I was
finally able to sleep through the night and I no longer had to worry about leaving the house without my NSAIDS. As my body
began to respond to treatment, I slowly began to regain the mobility I had lost and was able to engage in more physical activ-
ity. I joined a gym for the first time and committed to going to morning fitness classes to improve my cardiovascular fitness
and muscular strength and extend my range of motion.

Figure 1: Resisting the Vicious Cycle: My thought process to motivate me to move

Figure 2: My Daily Exercise Minutes over the past year according to my Apple Watch
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Maintenance: With my combination of adhering to my treatment of a monthly biologic injection and daily morning exercise
routine, I have felt virtually in remission for the last 7 years. Missing even a day or two at the gym can aggravate my stiffness
and increase my pain. Committing to a structured exercise plan is what has kept my AS symptoms at bay. This has
increased my range of motion and muscle strength as well as helped my mental health. The cumulative effects of this have
extended to multiple facets of my well-being making me less stressed, more patient and overall happier.

Quality of Life: I have a newfound appreciation for my body: what it has been through and what it has been able to achieve.
Although I know that my biologics might stop working as effectively and I may start to experience flares again, I must trust
that as long as I keep moving, I will win the battle against AS.

Disclosure: S. King-Dowling, None.
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We Became Advocates, Educators, and a Support System for Hispanic/
Latino Patients with Rheumatoid Arthritis and Their Caregivers Through
Involvement in a Virtual Patient Advisory Board

Zucy Almonacid1, Wigna Cruz2, Francisca Garcia3, Teresa Hernandez4, Velia Martinez5, Patricia Mattos3, Mario Mutis6

and Denise Serrano7, 1Hicsville, NY, 2Juan Diaz, PR, 3Lake Worth, FL, 4Greenacres, FL, 5Guaynabo, PR, 6Fort Pierce, FL,
7Toa Alto, PR
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Figure 3: Me, exercising at the gym
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Background/Purpose: Each of us has been diagnosed with rheumatoid arthritis (RA), from as recently as one year ago to
as long as 20 years ago. All of us receive RA treatment from a rheumatologist in the US or Puerto Rico. We were each invited
to participate on a patient advisory board convened by The Global Healthy Living Foundation (GHLF). Invitations were made
by our rheumatologists, who are participating in research in collaboration with GHLF, or via GHLF’s Spanish-language web-
site, CreakyJointsEspañol on the website landing page or with an associated WhatsApp tool. We all completed an informed
consent (Pro00050365) process before participating.

Intervention: The objective of the advisory board was to provide guidance and support for research among Spanish-
speaking RA patients in the US and Puerto Rico. Weekly advisory board meetings were facilitated by a Spanish-speaking
staff member of GHLF. Initially, we met using the What’s App chat feature. As our relationships grew and trust was built,
we transitioned to using Zoom online audiovisual conferencing for our meetings. We were presented with Spanish-language
educational information on five topics related to RA (Table 1) and asked to share our experiences related to these educa-
tional topics. We discussed how the materials could be made more accessible or "patient-friendly" to Spanish-speaking
RA patients.

We provided feedback on Spanish-language pre- and post-tests that were being developed as part of an online educational
guide to RA for patients, which is hosted on CreakyJointsEspañol (www.cjes.org). This educational material is also being

Image 1. Patient Advisory Board Zoom Call
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used in GHLF’s research on the impacts of Spanish language-first patient education for Hispanic/Latino patients with
RA. We also reviewed and gave feedback on an in-office assessment tool for this research: the patient-provider question-
naire (PPQ)

Throughout the intervention, we were asked to think about our own experiences with RA and what would have made us feel
more equipped to manage our RA.

Maintenance: We have learned about our RA through this intervention and continue meeting as a group with GHLF.
Together we are researching "the Spanish-speaking RA patient journey," and creating educational videos to be shared on
the CreakyJointsEspañol website. We have developed innovative ways and new skills to reach our community, such as a
musical RA awareness campaign and participating in local news interviews. We are in frequent contact with one another
through a WhatsApp chat group.

Quality of Life: We have formed a strong bond and consider each other friends who make up a strong support system.
Some of us have experienced flares, COVID-19, and other challenges during our participation, and we have felt supported
and heard by this community. We also believe that being a part of this advisory board has given us the confidence and tools
to improve our communication about RA with our healthcare teams and our communities.

Disclosure: Z. Almonacid, Bristol-Myers Squibb(BMS) Foundation;W. Cruz, Bristol-Myers Squibb(BMS) Foundation;
F. Garcia, Bristol-Myers Squibb(BMS) Foundation; T. Hernandez, Bristol-Myers Squibb(BMS) Foundation;
V. Martinez, Bristol-Myers Squibb(BMS) Foundation; P. Mattos, Bristol-Myers Squibb(BMS) Foundation; M. Mutis,
Bristol-Myers Squibb(BMS) Foundation; D. Serrano, BMS Foundation.

Number: PP13

How Becoming Engaged in My Care with Specialized Tools and Support
Helped Me Find My Personal Lupus Triggers and Regain Control of My
Health

Tonya Hinton-Green, Philadelphia, PA

Image 2. Television interview with Patient Advisory Board Member, Wigna Cruz, for Arthitis Awareness Month (Mes de la Concientizaci�on de la
artritis), May 2022
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Background/Purpose: My story begins in the ER where I was diagnosed with lupus right after my 22nd birthday.

For the next 25 years I went from one rheumatologist to another seeking help for my symptoms. Today, I am an ambassador
for the Lupus Foundation of America. I facilitate support groups, teach self-help courses and participate in health fairs. Dur-
ing Lupus Awareness Month, I get my hair done in purple and post helpful Lupus info every day.

Looking back, it amazes me how far I’ve come.

At 22 I was isolated and being an advocate for myself never occurred to me. No one in my family knew anything about Lupus
so I didn’t have anyone but my doctor to turn to. I think if someone had told me you can speak up and ask questions, my life
overall would have been better. But I never had anyone to point this out and for more than 25 years, I never participated in
my care.

Getting diagnosed with Lupus at such an early age, means that I’ve been on medication most of my life. While I discovered
these medications can have side effects, it was hard to know what was my disease and what may be drug side effects. At
one point I gained over 90 pounds.

Intervention: When I started advocating for myself, I realized that my weight was largely due to taking prednisone – not
the foods I was eating or lack of activity. Figuring out how I could get off it was one of my first goals, and I’m grateful I was
able to find a rheumatologist to help me do that safely. I use this experience to impress upon others: Do not assume anything
is your fault, do your own research and don’t be afraid to ask your doctor questions!

Deciding to get off prednisone was a major turning point for me. I started working with a health coach in a program for people
with serious autoimmune diseases like lupus, and she gave me the tools to start tracking my symptoms and the data we
needed to figure out what was triggering them. I also learned about safe ways to be active and how to manage my flares.
Every decision we made was based on my unique case.

Maintenance: I learned that my symptoms are not my fault. I had a lot of guilt and shame carrying around all that weight, and
not being able to control my symptoms. Understanding my triggers was a game changer. I’m no longer blindly managing my
lupus flares and feel more in control when I go to my doctor because I have personal data to share. If my primary doctor
wants me to try something new I always run it by my rheumatologist first. My BENLYSTA nurse recently told me about a
“pressure plate” and before I buy one I plan to ask my rheumatologist about it.

Quality of Life: Today I know if I show up for myself, it makes me a better person – a better mother, wife and patient. I also
understand there are things that make me sick that are specific to me, and that just following standard advice about “how to
be healthy” or what food or supplement to try or not try could even make me sicker. As an advocate, I try to help others
understand: when you’re living with a serious autoimmune disease like lupus, if you can’t figure it out, you and your behav-
iors are not to blame. It can be as impossible as finding needles in a haystack. For me, with specialized tools and support, it
was possible to find answers.

Disclosure: T. Hinton-Green, None.
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Background/Purpose: The months leading up to my diagnosis were frustrating. Initially my hair started falling out. I was told
it was stress related. I was working two jobs, so I decided to quit my part-time job if it meant taking care of my health. A few
months later, I began to become physically ill. I thought that I may have had the flu because my body ached, I was extremely
tired, and I had chills. I went to the doctor thinking they would give me medicine and I would go home, but that didn’t hap-
pen. I had a fever, so they were trying to figure out why. They did blood work, chest x-rays, and finally told me I had a bladder
infection. I was given an injection and sent home with an antibiotic. Three days later my face began to swell and turn red. I
went to urgent care where I was told I had an allergic reaction to the medication I was given. I was then given a shot of cor-
tisone and sent home and told to follow up with my primary care doctor. When I followed up with my primary care doctor
whom I was meeting for the very first time, because I no longer had the pain, told me I should see an allergist because of
my reaction. I made an appointment to follow up with my primary care doctor to receive a complete physical, but that
appointment was a month away. I went back to work and continued business as usual. Meanwhile, my face continued to
become even more discolored, and I continued to be extremely tired. I was away for a work conference in Washinton DC
when I was finally diagnosed. While in the hospital, it took days before they knew what was wrong. I saw all types of special-
ists: hematologist, oncologist, infectious disease doctors. The last physician that came to see me was a Rheumatologist.
She looked at me and said, “I need to run some tests, but you look like you have Lupus”.

Intervention: I didn’t know anything about Lupus. After being told there was no cure and learning the side effects of the dis-
ease and the medications, I became scared and worried. I had so many questions: Will I be able to go back to work? I had
been recently promoted, so will I be able to keep my position? If I can’t work, how will I be able to pay my bills? Will I have to
move back to Philadelphia? How do I explain this to my child? All these questions, and not knowing the answers began to
make me angry. I had no previous medical conditions and did not partake in any risky behaviors. Between the emotional dis-
tress and the physical affects to my body and appearance my self esteem begam to drop. That’s when i joined a support
group.

Maintenance: It wasn’t until I started attending support group meetings that I began to acknowledge and tell people that I
had Lupus. It was there I began to feel encouraged about my story. To see and hear women who are 20 plus year survivors
and then to see women who were just as scared, nervous and angry as I was, let me know I can do this. Attending support
group meetings also encouraged me to become an advocate. When opportunities arose to be involved, I wanted to be
there. I volunteer my time to educate others at health fairs. I attended Lupus Awareness Day at the GA state capitol and in
Washington DC. In 2016 I was asked to tell my story on the Georgia Senate floor for Lupus Awareness Day.

Quality of Life: Telling my story helps free me from my pain and gives someone else the courage to tell theirs. I just want to
make a difference and I advocate because my life depends on it.

Disclosure: A. McLean, None.
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Side Effects Occurring During a Global Pandemic

Laura Genoves, Arthritis Foundation, Bainbridge Island, WA
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Background/Purpose: I am a patient who lives with moderate to severe RA. My quality of life is dependent on medications
such as a biologic, DMARDs and anti-inflammatories. I live a combined 20-minute drive and 35-minute ferry ride from my
healthcare clinic in downtown Seattle, so an in-person visit is not always possible, especially during a pandemic.

Intervention: The specific intervention was coordination of care through multiple channels such as patient portal, telehealth,
and in person visits. In June of 2020 I developed an itchy rash. My healthcare is coordinated in Seattle by a multi-specialty
clinic. This team includes my primary care physician, rheumatologist, and expanded to include an allergist, dermatologist,
dietitian and pathologist. Dermatology took a biopsy, that came back as a lichenoid drug reaction. The issue was, given
my cocktail of drugs, which particular drug was the culprit?

Maintenance: The dermatologist was not familiar with RA. She hypothesized that the drug reaction could be caused by
several of the mediations I take. My healthcare team started the process of drug elimination and substitution. My dermatol-
ogist coordinated with my rheumatologist, and my primary care doctor. I was put on a dose of steroids and over the counter

Traveling for Access to Healthcare Can Be Problematic
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antihistamines. The care team then began the difficult process of communicating among themselves to strategize and plan
for a methodical discontinuation of my RA drugs one at a time without causing a flare. I treated the rash with anti-itch steroid
creams, oral steroids and antihistamines. After several medication substitutions, my skin condition subsided. My
medication regimen changed.

Quality of Life: The notion that a patient can communicate with multiple providers through an online portal, upload photos
of a condition when a physical exam is not possible and explain outcomes with these providers through the portal improved
my outcome in a situation where care coordination could have been challenging and difficult; trying to explain lab results, dis-
cuss likely triggers of a lichenoid drug reaction, and spend valuable clinical time catching up a specific specialist-physician on
the latest treatment or test result and overarching plan for treatment. Using a multi-pronged approach with different special-
ists with different methods of delivering care resulted in an overall positive outcome. Test results, prescriptions and provider
notes were all stored in my electronic health record and any treating physician could read through the treatment plan and
test results without the barriers involved when utilizing multiple practices. Healthcare systems need to understand patients
have a need and ability to communicate with their treating physician in different ways to provide optimum access to care
and improve outcomes. The patient experience is far more positive when a healthcare team has the ability to communicate
and coordinate seamlessly with each other about a patient. Relying on a patient to understand test results and relay other
specialists’ notes to another treating physician can be problematic.

Disclosure: L. Genoves, None.

Patient Supported by the Arthritis Foundation

During the Pandemic Ferry Service was Limited
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Number: PP16

Please Hear Me: How Effective Provider-Patient Communication
Improved My Psoriatic Arthritis

Ashley Krivohlavek, Oklahoma City, OK

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (PP01–PP22) Patient Perspectives Poster
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: At age 12, I was diagnosed with psoriasis (PsO) followed by a diagnosis of psoriatic arthritis (PsA) at
age 30. I’m now 38.

Table 1. Guide to Collaborating with Your Provider

4592



In 2020, I had been on an infused biologic for 18 months, but my dose was wearing off between infusions. My disease activ-
ity was worsening, and my CRP kept going up. My rheumatologist recommended an injectable. I started the newmedication
in spring; by summer I was miserable. I had pain, swelling, fatigue, and brain fog. This meant I was unable to do basic activ-
ities like laundry, cooking, or even walking.

At the end of August, I asked my provider for a newmedication. I was met with no sense of collaboration. She said there was
no reason for my worsening symptoms and that it may be fibromyalgia. I left that appointment feeling dismayed by the lack of
collaboration and hopeless at the prospect of managing an added diagnosis.

Intervention: I started researching. I Googled medical studies and articles about PsA with fibromyalgia and medications. I
discovered that PsA and fibromyalgia are comorbidities and that switching biologics can cause flares. What I was experienc-
ing aligned with symptoms of uncontrolled PsA with a few overlapping fibromyalgia symptoms.

I also looked for other rheumatologists. I consulted with the Dean of Rheumatology at my state university who confirmed that
I was not a candidate for fibromyalgia. My symptoms were likely due to uncontrolled PsA. She gave me the name of another
rheumatologist, who also confirmed the same.

In a rheumatology desert, with few options, I thought I might have to travel out of state. Fortunately, I stumbled on a practice
new to my area that employed nurse practitioners with rheumatology specialization and made an appointment. The first
thing my new provider said was that she expected me to be a collaborator in my health journey. I was the captain of my ship,
and she was there to support me. She read my notes prior to our visit and ordered extensive labs. We scheduled a follow-
up to review my labs and discuss next steps. I felt understood and hopeful.

Maintenance: Since 2021, my health has improved. Gone is the constant fatigue and brain fog and aching swollen joints.
My CRP levels are lower than they’ve been since my PsA diagnosis.

Quality of Life: My life has become my own again. I re-started graduate school and have been volunteering in health advo-
cacy in my state. The time and effort that goes into having a chronic illness has also become less burdensome: I don’t need
to travel to doctor’s appointments as often and I spend less time on the phone with my doctor’s office and insurance com-
pany.This has all been possible because of the collaborative relationship I now have with my rheumatology provider. I com-
municate with my provider about my needs and PsA goals and she listens and provides constructive feedback. To maintain
our collaborative relationship, I wrote up patient communication principles based on my experience (Table 1). If I need to
change my provider again in the future, I know I can do so with confidence using my Guide to Changing Providers (Figure 1).

Disclosure: A. Krivohlavek, None.

Figure 1. Guide to Changing Providers
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Number: PP17

Engaging with the Spoon Theory: How I Make Decisions Using a Cost-
Benefit Analysis That Works to Improve My Mental Health While Living
with RA

Stephanie Aleite, AiArthritis, St. Louis, MO

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (PP01–PP22) Patient Perspectives Poster
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: Patients living with rheumatoid arthritis (RA) often also live with comorbid mental health conditions.
Regardless of diagnosed mental health condition, living with a chronic disease can cause emotional strain due to the phys-
ical impacts of the disease itself. Beyond activities of daily living (ADLs), engagement in social activities often declines as
patients struggle with energy expenditure and chronic pain. This can have a significant impact on wellbeing as the impor-
tance of social support for positive health outcomes is well documented. As a patient living with RA for 26 years, I formulated
a simple cost-benefit analysis using principles from “the Spoon Theory” in order to enhance my social engagement and
improve my mental health.

Intervention: The Spoon Theory is a theoretical framework developed by 1Christine Miserandino (2003), that describes a
“spoon” as representing one unit of energy that individuals can use to complete daily tasks and activities. More than individ-
uals who live without chronic health conditions, those with chronic disease possess a finite, reduced, number of spoons that
must be strategically utilized in order to complete tasks such as personal care activities, working, or cleaning, in addition to

Figure 1. Application of the Spoon
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social activities like attending a wedding, snorkeling with friends, or dancing. In RA, over-expenditure of one’s spoons leads
to increased and often debilitating inflammation, fatigue, and joint pain until steps have been taken to recover back to
baseline.

My proposed intervention, Spoon Theory Economics, therefore engages the Spoon Theory framework by incorporating it
into a cost-benefit analysis of social events. As a patient, this helps me prioritize and enjoy social events largely free of
over-expenditure of spoons. The analysis is based on a simple calculation of the difference between the importance of an
event (rated on a scale of 0-20) and the amount of energy (spoons) required to do it (also rated on a scale of 0-20). The dif-
ference is calculated. In essence, the higher the total value, the greater the emotional gain. The variables I consider when
determining the importance of events are as follows: Guest list, Rarity of event, Fun value, Value to career. See Figure 1 for
an illustration of the Spoon Theory equation.

Maintenance: In addition to careful planning, Spoon Theory Economics has helped me make more meaningful decisions
and empowered me to engage in more activities that enhance my social support. Despite benefits I’ve experienced while
implementing this intervention, I recognize that some events require attendance for various reasons, even if the spoons don’t
point that way. See Figure 2 for an example of how I use the Spoon Theory.Quality of Life: This intervention works has
improved my life in two ways. First, it has helped me scale back and prioritize events which have the greatest emotional
pay-off. Second, it has lessened the emotional strain of living with RA by helping me to engage with my support system in
more ways than ever before.

Disclosure: S. Aleite, None.

Figure 2. A Spoon Theory Comparison
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Number: PP18

From Devastated to Empowered: How Patient Engagement in Research
Changes Lives

Eileen Davidson, Burnaby, BC, Canada

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (PP01–PP22) Patient Perspectives Poster
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: In April of 2015 I was a 29 year-old single mom diagnosed with rheumatoid arthritis (RA). RA wasn’t
unknown to me; my aunt who battled RA forty years prior to me passed away the same week as my diagnosis. I felt lost,
alone and afraid. Soon after I was also diagnosed with osteoarthritis (OA), fibromyalgia, anxiety and depression. Out of sorts
and out of shape, I wanted to take charge of my health but with arthritis I found it difficult to know what would really help and
to find information I needed. I decided to join Arthritis Research Canada’s Arthritis Patient Advisory Board (APAB) in 2018 to
learn more about arthritis research and find answers to my concerns as a person living with RA.

Eileen Davidson - Patient Journey Timeline
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Intervention: After joining the patient board for Arthritis Research Canada, I partnered with researchers whose focus was on
how to get RA patients to be more active, a topic of particular interest to me. Two studies that changed my life were I-START
(Improving Strength Training and Tailoring among people with Rheumatoid ARThritis) and OPERAS (On-demand Program
to EmpoweR Active Self-management) which used a Fitbit and app designed to monitor RA symptoms.

Being involved with these studies gave me access to physiotherapists and kinesiologists who helped answer my questions
and concerns about living with RA and wanting to exercise in spite of barriers like fatigue, pain and anxiety. Not only was I
able to participate in these studies to understand how exercise would impact my RA, but I was also part of the planning,
recruitment, data collection, analysis, and dissemination of findings for these projects.

Maintenance: I have now been on Arthritis Research Canada’s Arthritis Patient Advisory Board (APAB) for 5 years and am
recognized as a leader within rheumatology research. I continue to attend the monthly meetings of the patient board and
help welcome new representatives as they join. By further expanding my participation in research, for example on mental
health, occupational therapy, and patient engagement in research, I am able to continuously learn and grow. I also am able
to share the benefits by creating quality content for the larger arthritis patient community and general public. I use my social
media channels to help promote research recruitment, dissemination, and patient education.Quality of Life: Chronic illness
is bumpy; medications only go so far. Exercise has been one of my main self-management skills navigating life with arthritis.
Thanks to these studies and my participation in them, I am confident in my ability to exercise safely without exacerbating the
underlying RA disease, and I have seen the benefits to my overall health, like losing 60 pounds, improving my strength, and
reducing my RA symptoms.

Disclosure: E. Davidson, AbbVie/Abbott.

Number: PP19

Living with Rheumatoid Arthritis in a Rural Farming Community: How I
Found a Rheumatologist and Got Targeted Treatment

Vanessa Kerr, Mexico, MO

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (PP01–PP22) Patient Perspectives Poster
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: I’mVanessa and I’ve beenmarried to James, a farmer, for 27 years. We have 5 children and when my
fourth was born, I foundmyself too weak to pick her up from her crib. When I did, it left my hands, arms and shoulders and ach-
ing to the point that I’d walk around holding them up and crying. I went to my family physician who thought it might be Rheu-
matoid Arthritis (RA) and he referred me to a local rheumatologist. He was only available once a week and never able to test me
while experiencing symptoms, so I kept getting negative results; however, he thought it was RA and gave me a prescription.

Six years later I was in remission during pregnancy with my fifth child; however, after the birth my rheumatologist moved, and
symptoms returned. It took 6 months to find a new rheumatologist. She doubted my symptoms; luckily blood work con-
firmed my RA diagnosis. Unfortunately, she was only available once a week and appointments were difficult to get. She
placed me on a DMARD along with steroid shots during flare. Despite the steroids, which made me feel anxious, there were
times that I couldn’t work and my family had to help me dress. My rheumatologist never discussed treatment alternatives.
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Intervention:My cousin, working in autoimmune research, suggested I seek out a proactive rheumatologist. Finding a sub-
stitute teacher to cover me for the day is hard, so I wanted a physician who is close. I found a rheumatologist about an hour’s
drive away who said my medication was not working and changes had to be made. He stopped the steroids and placed me
on a biologic along with my current DMARD. My symptoms improved dramatically. I was given a direct line to the nurse
resulting in quick response times when flaring. The office is open four days a week and nurses are available on the fifth
day to order refills and convey special needs to him.

Maintenance: During the COVID shut down I met with my rheumatologist via Zoom. Despite me getting COVID twice during
the pandemic, my rheumatologist was readily available for medical advice. Controlling my RA has been difficult due to other
health problems. I had COVID pneumonia, further weakening my immune system and leading to hospitalization with Legion-
naires Disease with a CT showing amass in my right lung. My rheumatologist and pulmonologist are now consulting after the
next CT to see if it is related to my DMARD use.

I’ve switched up my diet to include more fruits and vegetables and fewer carbohydrates. I stretch in the morning to help me
get past the stiffness quicker and try not to sit for too long. I set a goal of some physically challenging event making me plan
exercise. I will be starting weightlifting per my rheumatologist’s recommendation.Quality of Life: Living in a rural area has
taught me that advocating for myself is important. There is no rheumatologist in my town and the local hospital has closed.
Rural health care is increasingly difficult to navigate. When going to physicians, it is extremely important that I write a list of
each of my concerns and bring someone with me. James has spoken up on things he feels that I am sugarcoating. I remem-
ber that I know my body, pain level, symptoms, and what is working for me. If I feel my concerns are being dismissed, I say
so or look elsewhere.

Disclosure: V. Kerr, None.

Number: PP20

’It Is Due to Stress’ – But Which Type of Stress? Cumulative childhood
stress is a risk factor for autoimmune disease

Melissa Allman, Michigan State University, Meridian Charter Township, MI

Figure 1. Challenges with Rheumatoid Arthritis in a Rural Community
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SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (PP01–PP22) Patient Perspectives Poster
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: Trauma can have profound detrimental influences on our health and well-being. I am tangibly famil-
iar with how trauma can impact the individual due to my professional career as a (former) academic psychologist and neuro-
scientist, and my own story as a patient with rare autoimmune diseases (Relapsing Polychondritis, scleroderma, Sjogren’s).
There is an empirical literature from bench to bedside revealing childhood trauma and/or chronic stress (e.g., PTSD)
increases the likelihood of autoimmune disease later in life. Yet this does not appear to have translated into clinical practice
in rheumatology. The average time of diagnosis from symptom onset for autoimmune diseases is 4.5 years and during this
time patients will have transferred across four doctors [1], likely because they feel dismissed. I’ve experienced this firsthand,
having been told my symptoms were likely due to a broad spectrum of cockamamie diagnoses (ADHD, sports injury), until
finally being diagnosed with rare autoimmune disease. I urge your use of patient trauma history questionnaires
(e.g., Aversive Childhood Experiences) as this may overcome critical barriers that currently impede diagnosis and successful
intervention strategies.

Intervention: The Aversive Childhood Experiences questionnaire [see CDC.gov] measures childhood chronic stress. With
every score increase on the ACE questionnaire, risk for adult hospitalizations for autoimmune disease increases 20%
[2, 3]. Despite the known mechanisms between inflammation and the stress response, I was never asked about chronic
stress/trauma despite my PTSD dx; I have an ACE score of 6, which was dismissed by my rheumatologist. My autoimmune
disease process took hold about 5 years ago when I began dealing with my childhood trauma. I am like the 80% of autoim-
mune patients whose onset of illness was precipitated by high emotional stress [4]. With the exception of Sjogren’s, I was
told it’s due to stress (I was recommended tai chi over immunosuppressants by one rheumatologist).

Maintenance: The most effective physician to advance my healthcare has taken seriously my own trauma and autoimmune
disease connection. For example, believing that the deterioration of my hip cartilage (bought on by a flare caused by

Used with permission

4599



emotional stress frommy PTSD) and then evidenced on MRI was autoimmune in nature, and not because I must have had a
sports-type injury and forgotten (as I was told by another physician). This led to my referral and diagnosis of RP.

Quality of Life: The fact childhood trauma and chronic stress may be an indicator for autoimmune disease is neglected
when interacting with rheumatologists, and yet they are relatively quick to label our symptoms as due to acute stress, or
other psychological aspects (e.g., health anxiety)-- particularly when they can’t explain them or we return normal diagnostic
test results (this can be harmful to both our body and mind, and led to a delay in my diagnosis and treatment). ‘It is due to
stress’ – but which type of stress? Please consider any developmental trauma history in your patients as it is an indicator
for an increased risk of underlying autoimmune disease.<!--refs-->References: 1. [1] AARDA 2. [2] Psychosom Med,
2009, 17: 243-50. 3. [3] PNAS, 2017, 104: 1319-24. 4. [4] Autoimm. Rev, 2008, 7: 209-13.

Disclosure: M. Allman, None.

Used with permission

Figure is Open access
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Number: PP21

What Lies Beneath: Making Rheumatoid Arthritis Visible for the
Seronegative Patient Through Blood Work

Shilpa Venkatachalam, Global Healthy Living Foundation, New York, NY

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (PP01–PP22) Patient Perspectives Poster
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose:When I first received my Rheumatoid Arthritis (RA) diagnosis 5 years ago, I experienced a combina-
tion of relief and disbelief. Relief because now all my symptomsmade sense. Denial and disbelief because my blood work did
not show autoantibodies and my Rheumatoid Factor (RF) was initially negative. I was diagnosed with seronegative RA and
was recommended to immediately start treatment with disease modifying anti-rheumatic drugs (DMARDs)and glucocorti-
coids to curb inflammation.

Intervention: My RA journey with medications has been one of trial and error, much like it tends to be for many of us. I felt
frustrated and scared as I cycled through the conventional DMARDs, then a couple of the Janus kinase (JAK) inhibitors
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and then a few of the anti-tumor necrosis factor (anti-TNF) agents. Every time a flare (re)surfaces, I am once again trans-
ported to the beginning of my RA journey, where I am faced with a reckoning about whether or not I will ever feel better,
whether I need to switch a medication, and why it has stopped working for me, whether another medication will work and
if so, then for how long, and how to cope with anxiety around potentially failing this medication, too? It is like feeling the
uncertainty of diagnosis all over again. That is why it helped when I was able to get a test of my disease activity using bio-
markers. I finally believed I had RA when I saw my test score. It gave me a sense of how bad my inflammation was and
how bad it was likely to get. Seeing my score was not low helped me make treatment decisions and get aggressive with
my treatment. However, in the end, I was still unable to ascertain which medication would be more likely to work for me to
help me feel better with less pain, stiffness, and fatigue.

Maintenance: Having a visual representation of inflammation was particularly important to me for my RA where almost
everything remains invisible. When I was able to put a score to my inflammation, it helped me to stay on and modify treatment
because I wanted to see my disease activity score go down. For someone with seronegative RA like me, the visibility of “see-
ing”my RA was what got me to stay on treatment.Quality of Life: Believing that I have RA was half the battle won for me. It
meant I could move forward from denial to doing things about my disease including initiating and staying on treatment and
adding non-pharmacological approaches to manage my RA. Molecular tests and blood tests do more than just help the
physician to understand the pathophysiology of a disease. It helps those of us living with a disease to “see” and “believe”
it, which in turn prompts us to make treatment decisions that ultimately help us feel better.

Disclosure: S. Venkatachalam, None.

Figure. Coming Full Circle: Diagnosis to Acceptance
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Number: PP22

Patients Raising Awareness for Patients - A Collaborative Partnership
Between Take a Pain Check Foundation and Canadian Arthritis Patient
Alliance

Natasha Trehan1 and Laurie Proulx2, 1Take a Pain Check Foundation, Markham, ON, Canada, 2Canadian Arthritis
Patient Alliance, Ottawa, ON, Canada

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: (PP01–PP22) Patient Perspectives Poster
Session Type: Poster Session A
Session Time: 1:00PM–3:00PM

Background/Purpose: Juvenile Idiopathic Arthritis is a chronic disease that affects a child’s school life and relationships,
creating social isolation for youth and young adults. Take a Pain Check Foundation and the Canadian Arthritis Patient Alli-
ance are patient-led and managed. While both organizations focus on supporting people with rheumatic conditions, TAPC
focuses specifically on empowering youth with rheumatic diseases. We will describe the efforts of these two organizations
as they work collaboratively to support youth and increase awareness of the unique challenges of young people living with
Juvenile Idiopathic Arthritis.

Intervention: TAPC and CAPA both collaborate through informal and formal meetings, advice, podcast episodes, blog
posts, and co-hosting events. Information is shared from both groups on various social media channels to engage with
youth living with arthritis. We have jointly developed and executed Instagram Live events to support young people with
JIA; we engaged youth in the planning and execution of these events. This campaign consisted of CAPA and TAPC hosting
two Instagram Live events: “Growing Up with Juvenile Arthritis” and “Exploring Self-Advocacy in Juvenile Arthritis”. Both
discussions focused on personal experiences with chronic illness, challenges of speaking up as a young person, and ways
that these individuals worked to become advocates for themselves.

Maintenance: TAPC and CAPA are growing and have reached a considerable Canadian and international following on
social media. Collaboration has expanded the reach of TAPC and CAPA through a novel approach to engaging directly with
youth communities. The latest event reached 368 people - 123 being followers and 245 being non-followers, with continued
viewing after the event on Instagram, Facebook, and YouTube. Participants of the events all indicated that they enjoyed the
event when giving feedback on our polls. The collaboration has been successful in creating a greater sense of community
and understanding as we work towards a common goal of increasing patient knowledge and confidence in decision making.

Quality of Life: TAPC and CAPA have impacted the lives of several individuals diagnosed with rheumatic diseases as noted
by the following people living with JIA:

“I really enjoyed participating in the Instagram Live event…Sharing my experiences about self-advocacy made me realize
how much I’ve learned and grown since I began my advocacy journey…it reaffirmed the importance of community and
learning from one another in disability justice work.”

“Speaking on self-advocacy was a fantastic way to share my lived experience and directly deliver actionable tips and advice
to the arthritic community! As a disability advocate, opportunities like this build networks and relationships that continue after
the event to strengthen our community.”
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Disclosure: N. Trehan, Pfizer, AbbVie/Abbott; L. Proulx, AbbVie/Abbott, GlaxoSmithKlein(GSK), UCB, Janssen.

Number: PP23

The Journey to Collaborative Care and Patient-Centric Educational
Opportunities for a Scleroderma Patient

Amy Gietzen and Hannah Bowen, The Ann Steffens Scleroderma Foundation, Albany, NY

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: Patient Perspectives
Session Type: Patient Perspectives
Session Time: 5:00PM–6:00PM

Background/Purpose: In 2001 I started to experience forearm, elbow, and wrist pain. My fingers were constantly swollen,
and sensitive. After 6 months of living in pain and stiffness, I sought out help. I was then diagnosed with Systemic Diffuse
Scleroderma. I developed Interstitial Lung disease, hypertension and heart complications almost immediately. My skin
became hard and tight. My hands contracted inward causing fingertip ulcerations which led to self-amputations. My expe-
rience with doctors, more specifically specialists, was extremely limited. Coping with a disease that changes your entire life
in the blink of an eye is difficult. The worst part was trying to find care.

Intervention: In 2016, I was asked by The Ann Steffens Scleroderma Foundation to participate in their Interprofessional
Educational Event (IPE). The event was to introduce academic clinician students of various disciplines to Scleroderma by
using patients as educators. Looking back, I realized the program they implemented was the concept I had been working
to put in place. A structured care team willing to work together to gather information collectively and treat scleroderma’s
symptoms, complications, and disease processes collaboratively. This new way of care became a game-changer for me
allowing for earlier diagnosis, more effective and complete care, leading to an enhanced quality of life. As a result, my confi-
dence increased allowing me to take an active role alongside multi-disciplined specialists. Whether it was a Rheumatologist,
Cardiologist, Pulmonologist, etc., I was confident in a collaborative approach.

Amy giving a keynote speech at The Ann Steffens Scleroderma Foundation’s Interprofessional Educational Event.
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Maintenance: Disease-specific care is organized, attentive, and maintained through strong communication and active lis-
tening, along with the patient’s perspective and input. In 2019 I had a severe cardiac event and ended up needing an
Implantable cardioverter defibrillator (ICD). This decision led to forming a team of specialty Surgeons and Anesthesiologists
to handle unfamiliar skin, breathing capacity issues and difficulty with intubation. As time passed my symptoms were mon-
itored closely by highly trained Scleroderma professionals. They provided continual communication through multi-doctor
assessments offering a keen sense of security. As a result, I had complete confidence in my team, as I was an active partic-
ipant.Quality of Life: It took me five years to find a Scleroderma collaborative care team. Once I did, it felt like coming home
and it changed the trajectory of my disease. Before that I felt lost and out of control, like my disease was overtaking my body.
My care team allowed me to speak openly about my experiences. They gave me precise, structured, and highly monitored
care which offered me a better understanding of my disease process. I learned to pay attention to my symptoms, however
big or small. When you are diagnosed with scleroderma, you’re never really free from it. Medication doesn’t make it disap-
pear. Finding my care team gave me hope that there is a way to gain back the life that scleroderma took fromme. My journey
albeit 21 years later is still in the making because of the collaborative care team approach.

Disclosure: A. Gietzen, None; H. Bowen, None.

Number: PP24

Planting Seeds of Self-Advocacy: Increasing Healthcare Engagement in
Children and Adolescents Through Arthritis Camp

Kaye Anderson1, Kristine Carandang2 and Courtney Wells3, 1Young Patients’ Autoimmune Research & Empowerment
Alliance, River Falls, WI, 2Young Patients’ Autoimmune Research & Empowerment Alliance, San Diego, CA, 3University of
Wisconsin-River Falls; Young Patients’ Autoimmune Research and Empowerment Alliance, St. Paul, MN

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: Patient Perspectives
Session Type: Patient Perspectives
Session Time: 5:00PM–6:00PM

Background/Purpose: I was diagnosed with Juvenile Idiopathic Arthritis at the age of ten. The constant battle between
doctor appointments, pain, and medication side effects left me feeling discouraged and alone. My doctor recommended
arthritis camp a few times during my appointments, but I could not imagine a fully accessible camp filled with kids like
me. In high school, I finally decided to give camp a try.

Intervention: An Arthritis Foundation camp in Minnesota turned out to be one of the best things to happen to me. This camp
has hosted up to 130 kids for a week each summer since its start in 2014. During my three years of attendance I was able to
meet both kids and adults with arthritis. This gave me a chance to talk about my own arthritis-related frustrations and helped
me see hope for the future in the counselors who were living full and successful lives.

Maintenance: One of the most impactful parts of camp was the advocacy and education sessions that were led each day.
These sessions, known to campers as Seeds, planted small seeds of knowledge in campers regarding advocacy, how to
keep our bodies and minds healthy, and coping strategies for pain. We created skits about advocating for yourself, learned
about low-impact exercise, and were introduced to mindfulness. I did not recognize it at the time, but Seeds and the discus-
sions I had with my peers led to my passion for advocacy and teaching others about it. I was able to recognize the power of
my voice as a patient and learned how to effectively use it. After attending camp, I became comfortable speaking up for
myself at doctor appointments and was able to have a thorough discussion with my doctor about the debilitating fatigue
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and nausea that one of my medications was causing. The doctor was hesitant about changing my dose, but my ability to
clearly present the situation and the negative effects the meds were having helped them realize the necessity of a medication
change.Quality of Life: I now find myself in a number of advocacy roles, including being a peer-mentor for the Disability
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Resource Center on my college campus and being a patient research partner as part of the Young Patients’ Autoimmune
Research and Empowerment Alliance (YP AREA). I still experience pain from my arthritis and some side-effects from my
medications, but to a lesser degree than in the past. All of the advocacy skills and discussions about healthcare transition
that were started at camp were put to the test as I transitioned from pediatric to adult healthcare. These skills allowed me
to speak up for myself and become more engaged in my own healthcare. I am looking forward to going back to camp as
a member of the program staff to help plant these same seeds of knowledge in kids and teens with arthritis.

Disclosure: K. Anderson, None; K. Carandang, None; C. Wells, None.

Number: PP25

From Denial of Spondyloarthritis to Becoming a Support Group Leader
and Medical Doctor of Rheumatology: A Patient’s Perspective

Shung Chiu1 and Mei Nee Chiu2, 1Spondylitis Association of America, Ludhiana, Punjab, India, 2University Institute of
Pharmaceutical Sciences, Panjab University, Ludhiana, Punjab, India

SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: Patient Perspectives
Session Type: Patient Perspectives
Session Time: 5:00PM–6:00PM

Background/Purpose: From being a table tennis champion to getting into medical school, I thought my life was smooth
sailing. But little did I know it was all going to change.

In February of 2018, the day before I turned 22, I started experiencing back pain, fever, and diarrhea. The fever and diarrhea
resolved in 3 days but the pain remained and progressed over the next 2 months leaving me bedridden. My doctor

Timeline of my journey with SpA
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suspected it to be Spondyloarthritis (SpA) after the HLA-B27 blood test came back positive and the MRI of my spine showed
changes. I was prescribed Etoricoxib, a non-steroidal anti-inflammatory drugs (NSAIDs) followed by Sulfasalazine, a
disease-modifying anti-rheumatic drug (DMARD) for treatment, however they only provided partial relief. Unconvinced and
in search of an alternate diagnosis, I underwent a series of inconclusive medical visits with different doctors and investiga-
tions, only to arrive at a dead end. Several diagnoses and medications left me more confused and distraught. All this hap-
pened during the last year of medical school when my colleagues were preparing to embark upon their careers while I
was in fear of my future uncertainties, questioning whether I will ever get better.

Intervention: Desperate for a cure, I tried everything:- Alternative medicine, physiotherapy, and low impact exercises such
as swimming, cycling and the use of orthotics but nothing worked. Losing all hope I had spiralled to my lowest point.

I decided to take a break from my studies and, with the help of my family, I went to stay with my relatives abroad. The trip
made me realize that the world had so much to offer, and I shouldn’t waste it self-pitying.

With a new perspective, I was determined to get better. Luckily, I eventually found a doctor who understood my predicament
and helped me accept my diagnosis of SpA. From that day onwards, I never looked back. I understood my limitations and
set my expectations accordingly. With the same medications and exercise routine, I showed more improvement. Slowly
and steadily, I got back into my medical training and became a doctor.

Things that kept me going My Profession, My Routine ,My Mentor and My Rheumatology Dream Team #StandingTallwithAS
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In retrospect I now realise that accepting my diagnosis was the hard part.

Maintenance: I live by the mantra, "Not to over-exert the body on your good days and always strive to be active on your bad
days". Movement, be it playing sports, cooking food, travelling, or anything that inspires you to move is the key to recovery
in SpA.

I currently swim on regular basis and have started playing table tennis again. With each passing day, I am getting better while
learning to incorporate new treatments to my routine like yoga, wim-hof breathing, meditation, and tai-chi. There has been a
significant improvement in my strength, pain threshold, flexibility and overall fitness.

Quality of Life: Now motivated by my condition every day, I am a member of the Spondylitis Association of America and
their 1st International Support Group Leader, hoping to inspire people like me to live their best life. I am also working as a
medical officer in rheumatology under the leadership of same doctor who guided me through my SpA journey.

My message for readers is a line taken from my favourite movie, Kung Fu Panda:

"Your story may not have such a happy beginning but that doesn’t make you who you are,It is the rest of your story about
who you choose to be".

Disclosure: S. Chiu, None; M. Chiu, None.

Number: PP26

Chronically Catherine: A Sex and the City-Inspired Autobiographical
Column for Disabled Young Adults on Subjects We Really Care About -
Like Disabled Dating and How Hot Cheetos Saved My Life

Catherine Ames1, Courtney Wells2 and Kristine Carandang1, 1Young Patients’ Autoimmune Research & Empowerment
Alliance, San Diego, CA, 2University of Wisconsin-River Falls; Young Patients’ Autoimmune Research and Empowerment
Alliance, St. Paul, MN

Support Group Leader (India) with Spondylitis Association of America
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SESSION INFORMATION
Session Date: Saturday, November 12, 2022
Session Title: Patient Perspectives
Session Type: Patient Perspectives
Session Time: 5:00PM–6:00PM

Background/Purpose: What if Carrie Bradshaw, sex advice columnist, fashionsta, and all around icon from Sex and the
City were chronically ill? Or disabled? That’s the kind of advice column I wanted and needed when I was diagnosed with
Lupus, Fibromyalgia, an immune deficiency and more, all in a mere two months. Where were the advice columns for fabu-
lous young women like me where I could find advice on topics important to me, my age group, and my disabled lived expe-
rience? So in the spirit of Carrie Bradshaw I decided to write it, and Chronically Catherine was born.

Intervention: Chronically Catherine is an autobiographical column about my life as a chronically ill young adult. After a two
and a half year medical leave of absence, I was back at university with no way to connect with students of similar lived expe-
riences because classes were still remote. I put this column into the world with the hopes students like me would reach out,
and they did.

My first aim with this column was for it to be read. I knew that speaking my truth, that you can be chronically ill and chronically
fabulous, was the way to reach people and the only way I could write. Also, who doesn’t love reading about the lyrical con-
nection between Kelly Clarkson and chronic pain?

My second aim was self-reflection and self-empowerment. Many of the lessons I learn about myself, the challenges of sto-
rytelling, and the importance of story in medicine, come from tenets of Narrative Medicine. Writing this column is cathartic;
every time I finish one I experience this beautiful relief and pride that comes from putting words to the hardest or funniest
moments of my health journey.

Maintenance: Chronically Catherine has affected my ability to cope with my relentless disease. It has greatly improved my
mental health, a vital aspect in chronic health management. When I’m struggling with anxiety or depression, referring back
to old columns where I found hope, humor, or resolution reminds me I can get to that place again. Finding my voice in writing
translated to empowerment to self-advocacy in the doctor’s office. I clearly and unapologetically state my needs and wants
as a patient to my many specialists, which leads to improved physical health and mental health. Maintenance of these skills
involves continuing to write and share my story.

Quality of Life:Writing Chronically Catherine has changedmy outlook on who I am in relation to my disease. My ability to put
my experience into words helps me conceptualize my life and illness as interrelated, rather than my illness is my life. These
self advocacy skills allow me to be a full time college student involved in extracurriculars. Chronically Catherine also provided
a new career trajectory and helped get me involved in nonprofit work. The stories in my column serve as a portfolio of work
which help me network professionally, once got me on the news and invited to a movie premiere, and most of all continue to
connect me with young people like me. This column has opened so many doors for me and I often return to old columns to
remind myself of my strength, resilience, impeccable humor and fabulousness.

Disclosure: C. Ames, None; C. Wells, None; K. Carandang, None.
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1958, 1959, 1960, 1961, 1962, 1963, 1964, 1965, 1966, 1967,
1968, 1970, 1971, 1972, 1973, 1974, 1976, 1977, 1978, 1979,
1980, 1981, 1982, 1983, 1984, 1985, 1986, 1987, 1988, 1989,
1990, 1991, 1992, 1993, 1994, 1995, 1996, 1997, 1998, 1999,
2000, 2001, 2002, 2003, 2004, 2005, 2006, 2007, 2008, 2009,
2010, 2011, 2012, 2013, 2014, 2015, 2016, 2147, 2179, 2180,
2182, 2185, 2187, 2188, 2199, 2200, 2204, 2205, 2215, 2216,
2217, 2218, 2219, 2220, 2234, 2248, 2249, 2250, 2251, 2252,
2253, 2262, L03, L06, PP02, PP06, PP12, PP15, PP17, PP18,
PP19, PP21

Rheumatoid Factor 0080, 0533, 0714, 0883, 0891, 0906,
0910, 0914, 1417, 1761, 1965, 1989, 2043, 2249

Risk Assessment 0084, 0205, 0262, 0292, 0510, 0716, 0723,
0732, 0840, 0900, 0911, 0941, 0993, 1047, 1049, 1249, 1342,
1365, 1389, 1396, 1400, 1429, 1466, 1486, 1512, 1526, 1612,
1648, 1984, 2268

Risk Factors 0002, 0171, 0262, 0268, 0338, 0340, 0353,
0354, 0372, 0541, 0553, 0617, 0635, 0680, 0682, 0686, 0698,
0705, 0777, 0804, 0828, 0845, 0929, 0991, 1055, 1121, 1131,



1149, 1197, 1207, 1222, 1230, 1317, 1318, 1410, 1441, 1449,
1469, 1471, 1475, 1484, 1486, 1506, 1526, 1590, 1591, 1657,
1750, 1758, 1764, 1773, 1789, 1805, 1821, 1942, 1958, 1988,
1989, 2012, 2014, 2015, 2062, 2067, 2073, 2075, 2274,
L08, PP20

S

Scleroderma 0003, 0516, 0519, 0521, 0523, 0712, 0940,
1046, 1047, 1052, 1054, 1055, 1056, 1058, 1060, 1065, 1068,
1069, 1114, 1166, 1169, 1170, 1171, 1172, 1175, 1181, 1183,
1184, 1190, 1518, 1519, 1520, 1525, 1528, 1529, 1530, 1531,
1532, 1535, 1538, 1539, 1622, 1657, 1658, 1662, 1835, 1946,
2036, 2154, 2159, 2161, 2162, 2163, 2164, 2166, 2168, 2170,
2171, 2173, 2174, 2190

Scleroderma, Localized 1366, 1368, 1382, 1518, 1542, 1946

Scleroderma, Systemic 0435, 0518, 1059, 1119, 1127,
1167, 1167, 1368, 1518, 1519, 1534, 1537, 1542, 1662, 1946,
2155, 2156, 2160, 2162, 2165, 2174, 2176, PP23

Sex Hormones 0048, 0052, 1904

Sexual Function 0441, 0940, 1672, 2066

SF36 0187, 0199, 0313, 0314, 0437, 1357, 2070, 2089,
2090, 2243

Signal Transduction 0508, 0559, 0615, 0642, 1147,
1664, 2184

Sjögren's Syndrome 0013, 0559, 0755, 0814, 0827, 0957,
1066, 1113, 1120, 1124, 1220, 1254, 1538, 1625, 1626, 1627,
1628, 1632, 1703, 1734, 1947, 2017, 2018, 2019, 2020, 2021,
2022, 2023, 2024, 2025, 2026, 2027, 2028, 2029, 2030, 2031,
2032, 2033, 2034, 2035, 2036, 2037, 2038, 2039, 2040, 2041,
2042, 2043, 2044, 2045, 2046, 2047, 2048, 2049, 2050, 2051,
2070, 2196, L13

Skin 0003, 0034, 0043, 0189, 0318, 0391, 0393, 0518, 0556,
0567, 0654, 0667, 0752, 0821, 1015, 1095, 1150, 1161, 1179,
1184, 1259, 1369, 1511, 1537, 1559, 1577, 1657, 1662, 1694,
1695, 1848, 2153, 2239

Sleep 0204, 0387, 1451, 1714, 2188

Smoking 0268, 0680, 0698, 0941, 1032, 1036, 1196, 1317,
1510, 1576, 2248

Social Support 0114, 0181, 0183, 0186, 0213, PP04,
PP05, PP22

Socioeconomic Factors 0091, 0093, 0094, 0095, 0101,
0105, 0109, 0110, 0112, 0114, 0122, 0344, 0376, 0382, 0704,
0744, 0830, 0833, 0869, 0973, 1099, 1115, 1505, 1764,
1782, 2092

Spondyloarthritis 0057, 0373, 0375, 0376, 0378, 0379, 0381,
0382, 0384, 0386, 0392, 0397, 0398, 0399, 0406, 0407, 0408,
0409, 0410, 0411, 0412, 0415, 0416, 0417, 0419, 0420, 0423,
0425, 0427, 0542, 0543, 0544, 0545, 0547, 0731, 0774, 0827,

0852, 0853, 0857, 0880, 1004, 1008, 1009, 1010, 1013, 1015,
1016, 1020, 1022, 1027, 1034, 1039, 1042, 1043, 1044, 1045,
1094, 1097, 1154, 1156, 1157, 1159, 1160, 1165, 1243, 1244,
1248, 1253, 1256, 1258, 1294, 1353, 1433, 1490, 1491, 1492,
1494, 1499, L02, L14, L15

Spondyloarthropathies 0069, 0129, 0386, 0387, 0389, 0399,
0405, 0406, 0413, 0416, 0796, 0800, 0854, 0865, 0868, 0954,
1004, 1007, 1022, 1023, 1027, 1029, 1031, 1032, 1033, 1035,
1037, 1041, 1162, 1164, 1234, 1250, 1253, 1255, 1503, 1510,
1514, 1515, 1516, 1601, 1612, 1768, 2108, 2109, 2111, 2112,
2114, 2115, 2129, 2147, 2199, 2206, 2254, 2257, 2258

Statistical Methods 0450, 0552, 0643, 0768, 0870, 1317,
1606, 1812, 2100, 2224

Still's disease 0562, 0826, 0829, 0863, 0864, 0867, 0872, L12

Stroke 0575, 1195, 1475

Structure 0691, 1498

Subclinical Cardiovascular Disease 0805, 1216, 1240,
1557, 1596, 1608

Surgery 0502, 0835, 0837, 0848, 1289

Surveys 0194, 0198, 0210, 0222, 0228, 0237, 0401, 0442,
0749, 0895, 0948, 0949, 0998, 1194, 1293, 1301, 1343, 1354,
1359, 1502, 1507, 1799, 1927, 1937, 2246

Synovitis 0019, 0261, 0404, 0500, 0501, 0554, 0619, 0758,
0776, 0803, 1232, 1389, 1680, 1733, 1833, 1906, 1969, 1971,
1979, 2141, 2166

Systemic lupus erythematosus (SLE) 0016, 0036, 0056,
0061, 0062, 0063, 0064, 0066, 0074, 0082, 0086, 0092, 0098,
0099, 0103, 0106, 0107, 0109, 0110, 0114, 0115, 0116, 0183,
0186, 0190, 0221, 0317, 0318, 0319, 0320, 0321, 0323, 0324,
0325, 0326, 0327, 0328, 0329, 0331, 0332, 0333, 0334, 0335,
0336, 0337, 0338, 0339, 0340, 0342, 0343, 0344, 0345, 0346,
0347, 0348, 0349, 0350, 0351, 0352, 0353, 0354, 0359, 0360,
0361, 0362, 0364, 0366, 0367, 0368, 0369, 0370, 0371, 0514,
0517, 0536, 0537, 0538, 0540, 0570, 0572, 0586, 0629, 0631,
0632, 0633, 0634, 0635, 0636, 0637, 0638, 0639, 0640, 0641,
0642, 0643, 0644, 0645, 0646, 0649, 0652, 0653, 0654, 0655,
0656, 0657, 0658, 0659, 0660, 0661, 0663, 0664, 0665, 0666,
0668, 0669, 0670, 0674, 0696, 0715, 0730, 0745, 0746, 0755,
0800, 0819, 0827, 0881, 0939, 0943, 0946, 0949, 0956, 0957,
0958, 0959, 0960, 0961, 0962, 0963, 0964, 0965, 0966, 0967,
0971, 0974, 0975, 0976, 0977, 0978, 0979, 0980, 0981, 0982,
0983, 0984, 0985, 0987, 0988, 0989, 0990, 0991, 0992, 0993,
0994, 0995, 0996, 0997, 0998, 0999, 1000, 1001, 1002, 1003,
1099, 1100, 1101, 1115, 1117, 1118, 1133, 1136, 1139, 1141,
1142, 1186, 1192, 1193, 1198, 1221, 1273, 1275, 1279, 1280,
1282, 1297, 1305, 1337, 1344, 1352, 1356, 1360, 1365, 1369,
1371, 1373, 1374, 1376, 1378, 1379, 1380, 1381, 1384, 1440,
1441, 1442, 1443, 1444, 1445, 1446, 1447, 1448, 1449, 1450,
1451, 1452, 1453, 1454, 1455, 1456, 1457, 1459, 1460, 1461,



1462, 1464, 1465, 1467, 1468, 1469, 1471, 1472, 1473, 1474,
1475, 1476, 1477, 1478, 1479, 1480, 1481, 1482, 1483, 1485,
1485, 1538, 1591, 1592, 1593, 1594, 1595, 1596, 1631, 1634,
1651, 1652, 1654, 1656, 1664, 1671, 1677, 1692, 1693, 1697,
1707, 1708, 1709, 1710, 1711, 1713, 1714, 1715, 1717, 1720,
1723, 1724, 1725, 1726, 1750, 1753, 1760, 1764, 1779, 1835,
1932, 1934, 1944, 2019, 2020, 2052, 2053, 2054, 2055, 2056,
2057, 2058, 2059, 2060, 2061, 2062, 2063, 2064, 2065, 2066,
2067, 2068, 2070, 2071, 2073, 2074, 2075, 2076, 2077, 2078,
2079, 2080, 2081, 2082, 2083, 2084, 2085, 2086, 2087, 2088,
2091, 2092, 2094, 2096, 2097, 2098, 2099, 2100, 2101, 2102,
2103, 2104, 2105, 2106, 2107, 2183, 2184, 2191, 2197, 2202,
2221, 2222, 2223, 2224, 2225, 2226, 2245, 2265, 2266, 2267,
L07, L13, PP10

Systemic sclerosis 0154, 0191, 0328, 0515, 0516, 0518, 0519,
0520, 0522, 0712, 0832, 0968, 1048, 1049, 1050, 1051, 1053,
1057, 1061, 1062, 1063, 1066, 1070, 1126, 1168, 1173, 1174,
1176, 1177, 1178, 1179, 1180, 1181, 1182, 1183, 1184, 1185,
1191, 1231, 1364, 1367, 1385, 1521, 1522, 1523, 1524, 1526,
1527, 1528, 1531, 1533, 1536, 1540, 1541, 1542, 1621, 1624,
1659, 1660, 1661, 1672, 1731, 1874, 1885, 2070, 2157, 2158,
2159, 2167, 2168, 2169, 2172, 2174, 2175, 2177, 2178, 2189, 2190

Systems‐based Studies 0077, 0329, 0640, 1139

T

Takayasu's Arteritis 0179, 0465, 0491, 1202, 1550, 1551,
1552, 1553, 1554, 1573, 1574, 2227, 2228, 2229, L17

T‐Cell 0044, 0053, 0310, 0385, 0498, 0500, 0506, 0555,
0566, 0569, 0600, 0603, 0624, 0628, 0642, 0646, 0649, 0651,
0662, 0666, 0787, 0809, 1124, 1146, 1164, 1167, 1174, 1180,
1440, 1478, 1570, 1625, 1677, 1702, 1727, 1728, 1729, 1730,
1731, 1732, 1733, 1734, 1735, 1736, 1738, 1739, 1740, 1741,
1742, 1745, 1746, 1749, 1961, 1982, 1991, 2027, 2037, 2042,
2096, 2144, 2181, 2184, 2186, L03

Temporomandibular Joint 0486

TH17 Cells 0560, 0666, 1097, 1153, 1157, 1165, 2148

Therapy, alternative 0025, 0047, 0474, 0589, 0597, 0626,
0690, 0909, 1061, 1074, 1079, 1107, 1375, 1723, 1890, 2014,
2150, 2260, PP07

Therapy, complementary 0038, 0206, 0288, 0551, 0912,
0922, 0930, 1044, 1174, 1227, 1294, 1833, 1876, 2040

Tissue Engineering 0030, 1114, 1167, 1173, 1677

T‐Lymphocyte 1180, 1705, 1739, 1743, 1744, 1747, 2183

TNF‐blocking Antibody 0129, 0139, 0254, 0302, 0306, 0417,
0418, 0422, 0424, 0774, 0809, 0831, 0897, 1039, 1130, 1399,
1415, 1418, 1505, 1510, 1553, 2196, 2215

Total Joint Replacement 0552, 0837, 0845, 1642, 1905,
1920, 2087

Transcription Factor 0499, 0586, 0606, 1177, 1727

Transforming Growth Factor (TGF) 0627, 1621

Trauma PP20

Treg Cells 0581, 0646, 0649, 0666, 0989, 1399, 1740, 1746,
1997, 2183, 2185

Tumor Necrosis Factor (TNF) 0021, 0052, 0055, 0267, 0397,
0579, 0597, 0775, 1159, 1433, 1499, 1585, 1600, 1606,
1622, 2192

U

Ulcers 1518, 1541, 1559, 2168

Ultrasound 0222, 0229, 0235, 0236, 0466, 0468, 0472, 0478,
0479, 0483, 0493, 0496, 0842, 0906, 1025, 1045, 1062, 1103,
1233, 1234, 1237, 1238, 1242, 1247, 1251, 1252, 1253, 1254,
1261, 1263, 1264, 1265, 1266, 1498, 1534, 1579, 1581, 1619,
1620, 1790, 1823, 1827, 1828, 1900, 1970, 2024, 2032, 2034,
2046, 2047, 2116, 2141, 2205, 2206, 2207, 2208, 2229

Uric Acid, Urate 0001, 0550, 1006, 1132, 1206, 1410, 1579,
1583, 1678, 1789, 1793, 1794, 1796, 1797, 1798, 1799, 1802,
1814, 1826, 1829

V

Vasculitis 0038, 0044, 0143, 0143, 0146, 0433, 0436, 0438,
0439, 0443, 0444, 0445, 0447, 0456, 0459, 0460, 0462, 0463,
0464, 0466, 0467, 0468, 0469, 0470, 0471, 0472, 0473, 0480,
0481, 0482, 0483, 0485, 0487, 0488, 0489, 0493, 0494, 0513,
0524, 0526, 0529, 0567, 0568, 0700, 0827, 0953, 0979, 1072,
1075, 1076, 1080, 1081, 1082, 1085, 1202, 1237, 1251, 1257,
1263, 1264, 1282, 1311, 1356, 1549, 1550, 1551, 1552, 1555,
1556, 1557, 1558, 1560, 1561, 1564, 1566, 1567, 1568, 1569,
1572, 1573, 1574, 1575, 1576, 1577, 1578, 1615, 1616, 1617,
1619, 1620, 1676, 1849, 1928, 2227, 2228, 2229, 2230,
2232, L17

Vasculitis, Cutaneous 1575

W

Wegener's 0513

WOMAC 1307, 1813, 1895

Women's Health 0406, 0532, 0605, 0901, 0939, 0941, 0942,
0943, 0944, 0946, 0947, 0948, 0949, 0950, 0951, 0958, 0965,
0967, 0968, 0969, 1295, 1634, 1671, 1672, PP13

Work 0185, 0237, 0376, 0882, 0901, 1355, 1516

Work Force 0057, 0071, 0224, 0227, 0238, 0240, 0724,
1285, 1296

X

X‐ray 0307, 0383, 0396, 0857, 0972, 1005, 1255, 1259, 1801,
1825, 1901, 2011, 2255




